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OenepanpHas pabodas mporpamma 1o yueOHomy mnpeamery «Uubopmatnkay
(yriyOseHHbIN ypoBeHb) (IpeaMeTHas obsacts «Matematuka u nHQopMaTHKay) (Janee
COOTBETCTBEHHO — MporpamMma 1o HUH(OpMaTuke, WH(OpPMATHKA) BKJIKOYAECT
MOSICHUTEIBHYIO 3aMUCKY, COJEpKAaHNE 00yUCHHsI, INIAaHUPYEMbIE Pe3yIbTaThl OCBOCHUS
pOrpaMMmbl 110 HHPOPMATHUKE, TEMATUYECKOE TUIAHUPOBAHUE, TIEPEUCHb (KoIu(HUKaTOop)
NpPOBEpSAEMBbIX TPEOOBAHMI K pe3yJibTaTaM OCBOECHHS OCHOBHOH 0O0pa3oBaTeNbHOMN
OporpaMMmbl  CpeJHero  oomero  oOpa3oBaHHMA W DJIEMEHTOB  COJEpYKaHUS
1o UH(pOpPMaTHUKE.

[TosicHuTenpHas 3amucka OTpakaeT oOIue Iedu W 3aJaud  MHOOPMATHKH,
XapaKTEPUCTUKY TCHUXOJOTHUYECKUX MPEANOChIIOK K €€ HM3YYEHHI0 O0yJarolIMMMCS,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAEep>KaHuf,
K ONpPENENICHUIO TUIAHUPYEMbIX pE3YyJIbTaTOB M K CTPYKType TEMaTUYECKOTrO
TUTAHUPOBAHUS.

Conepxanue o00y4yeHUsI PpaCKpbIBAE€T COJEpXKATEJIbHbIE JIMHUH, KOTOPHIC
npeJuIararoTesl sl 005S3aTelbHOr0 M3Y4YeHHS B KaKJOM KJacce Ha YPOBHE CPEIHEro
o01ero oopa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOCHHS MPOrpaMMBI MO WH(GOPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE pe3yJbTaThl 3a BECh NEpUO] OOydyeHUs Ha YpPOBHE
cpeaHero oOwEero oO0pa3oBaHUs, a TAKXKE MPEIMETHBbIE JOCTHXKEHHS OOy4arolerocs
3a KaXJIbIi Tof 00y4YeHusl.

INOACHUTEJIBHAASA 3AIINCKA

[Iporpamma mo wuHpopmaTuke (yriayOJICHHBIH YPOBEHb) Ha YpPOBHE CPEIHETO
oO1iero o0pazoBaHusl pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTeNbHOW MpOrpaMMBbl  cpeaHero  obmero  oOpa3oBaHWs,
npeactaBieHHbix B ®I'OC COO, a Takke deaepasbHO pabodeil mporpaMmMbl
BOCTIMTAHMUS.

[Iporpamma no umHdopmaTHKe JaeT NMpeAcTaBICHUE O IENIX, OOIIel CTpaTeruu
OoOydeHHUsI, BOCIUTAHUSI M Pa3BUTHUsI OOYyYAIOMIMXCS CpelCTBaMU Y4eOHOro mpeamera
«Mupopmartuka» Ha yriyObJeHHOM YpPOBHE, yCTAaHABIMBAET 00s3aTENbHOE MPEIMETHOE
CoJiep’KaHue, MPeayCMaTPUBAET €ro CTPYKTYpUPOBAHUE MO pasfielaM U TeMaM Kypca,
OIpeNIeNsieT paclpeiefiecHue ero Mo kimaccaM (ToAaM HW3Y4YeHHs), JaeT MPUMEpPHOE
pacnpeeneHue yueOHbIX 4acoB 10 TEMAaTUYECKUM pa3jiesiaM Kypca M peKOMEHIyEMYIO
(MpUMEepHYI0) TMOCIEOBATEIIbHOCTh WX M3YyYEHUS C YYETOM MEKIPEIMETHBIX
Y BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH y4€OHOr0 MpoLecca, BO3PACTHBIX OCOOEHHOCTEM
00 yJaromuxcs.

[Iporpamma 1o uHGOpPMATHKE OMPEAETSET KOIWYECTBEHHBIE U KAa4ECTBEHHBIC
XapaKTEPUCTUKU Y4eOHOTO Marepuana g KaXJoro Toja W3Y4YeHHsS, B TOM YHCIE
JUISL  COMIEP’KATENIbHOTO HAIOJIHEHUS Pa3HOr0 BHUJA KOHTPOJS (IMPOMEXYTOUHON
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aTTecTali O0y4YaroluXCs, BCEPOCCHMCKUX MPOBEPOUYHBIX paboOT, roCynapCTBEHHOMN
uTOrOBOM  arrectanuu). [lporpaMmma 1o wuHbOpMATUKE SIBISETCS  OCHOBOMU
JUISL COCTABJICHHMSI AaBTOPCKMX YYEOHBIX MpOrpaMM U Y4E€OHHUKOB, MOYPOUYHOIO
IUTAHUPOBAHUS Kypca YUYUTEIEM.

Nudopmaruka B cpegHem odiieM 00pa3oBaHUU OTPAXKAET:

CYLIHOCTb MH(OPMATUKU KaK HAYYHOUN JUCHUILIMHBL, U3y4arollel 3aKOHOMEPHOCTH
NPOTEKaHWs] M  BO3MOXKHOCTH  aBTOMATHU3allMM  HWH(GOPMAIIMOHHBIX  IPOIECCOB
B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIACTH TIPUMEHEHUSI HHPOPMATUKH, TIPEK]IC BCETO MH(POPMAIIOHHBIE
TEXHOJIOTUH, YIIPaBJICHHUE U COLUaIbHYIO chepy;

MEXKIUCIUIUIMHAPHBIA ~ xapaktep  umHpopmatuku ©u  WHGOPMAIUMOHHOM
NEeATENbHOCTH.

Kypc wundopmaTuku mis ypoBHS cpeaHEro oOIiero ooOpa3oBaHUs SIBISIETCS
3aBEpLIAIONIMM JTAallOM HEMNpPEepbhIBHOM TMMOATOTOBKM oOOydarommxcsa B 00JacTu
uHpopMaTUKd U HWHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUM, OMUpaeTcs
Ha cojiepaHue Kypca HHOOPMATHKK YPOBHS OCHOBHOI'O OOIIET0 00pa30BaHUsl U OMBIT
MIOCTOSTHHOTO TIPUMEHEHUsT WH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHUM, aeT
TEOPETUYECKOE OCMBICICHUE, HHTEPIIPETALIMIO U 00OOIIEHUE 3TOrO OMNBITA.

PesynbTaThl  yruyOJIEHHOrO  ypOBHS ~ HM3y4€HUs  Y4eOHOro  mpeaMera
«MHpopmaTrKay OpUEHTUPOBAHBI HA MOJY4YEHUE KOMIIETEHTHOCTEN I MOCIEAYIOIIEn
npodeccuoHaNbHOM AESITENIHPHOCTH KaK B paMKax JaHHOW MpPEeJIMETHOW 00JIacTH, Tak
U B CMEXHBIX ¢ Helt o0acTsX. OHM BKJIIOYAIOT B CeOS:

OBJIAJICHUE KIIFOUEBBIMU MOHSATHUSIMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCA
JaHHAasi TpeIMeTHas 00JlacTh, pPACMO3HABAHME COOTBETCTBYIOLUIMX KM IPU3HAKOB
U B3aMMOCBSI3€H, CIIOCOOHOCTH JEMOHCTPUPOBATH PA3JIMYHBIE MOAXOIbI K HM3YyYEHUIO
SIBJICHUM, XapaKTePHBIX JIJIS U3y4aeMoOl MpeAMETHONU 00J1acTu;

YMEHHE pellaTh TUIOBbIE MPAKTUYECKUE U TEOPETUUECKUE 3aJauM, XapaKTepHbIE
JUTA MCTIONIb30BaHUSI METOJIOB U MHCTPYMEHTAPHS JaHHOM MPEeAMETHOI 00J1acTH;

HaJIMYue TPEJCTaBICHUI O JaHHOW MPEeIMETHOW 00JaCTH KaK LEJIOCTHOM TEOpPHH
(COBOKYIHOCTH TEOPHUi1), OCHOBHBIX CBA3SX CO CMEXKHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yriyOimeHHOro ypoBHS H3ydeHHS HMH()OPMATHKU OOECIIeYUBaACTCS
[[eJICHANpaBJIEHHAsT TOATOTOBKAa OOYYaromIMXCd K TMPOAOIKEHUI0  00pa3oBaHUs
B OpraHu3alusx  Npo(ecCHOHANIbHOIO  00pa3oBaHUS IO  CHELHAIBHOCTSM,
HEMOCPEJACTBEHHO CBS3aHHBIM C ITU(POBHIMU TEXHOJOTUAMH, TAKUM KaK MpPOrpaMMHast
uHXeHepusi, uH(opmalmoHHass ~ 0e30macHOCTb,  MH(GOPMAIIMOHHBIE  CHCTEMBI
Y TEXHOJIOTUU, MOOMIJIBHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIE U MAIIMHHOE 00Y4YEeHHE,
MPOMBIIIJIEHHBI ~ MHTEPHET  BEIIeW, WCKYCCTBEHHBIM HMHTEUIEKT, TEXHOJOTUHU
OecpoBOJTHOM  CBSI3M,  POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTHH,  CHUCTEMBI
pacIpeeICHHOT O peeCcTpa, TEXHOJIOTMHA BUPTYAIbHOW U JIOTIOJIHEHHOM PEaTbHOCTEM.

OcHoBHas 11enb U3ydeHus: yaeonoro npenmera «Madopmarika» Ha yriayOaeHHOM

YpOBHE CpEeIHEro oOmero ooOpa3oBaHWs — OOECHeYeHHE IJATbHEWUINEro pa3BUTHUS
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MH(OPMAITMOHHBIX KOMIETEHIIMNA 00Yy4ar0IIEerocs, Ero TOTOBHOCTH K KM3HU B YCIIOBUSX
pa3BUBAOILErOCs HMH(POPMAIMOHHOTO OOIECTBA M BO3PACTAOIIEd KOHKYPEHIMH
Ha pbhIHKE Tpyaa. B cBa3u ¢ 3tum uszydenue mHdopmatuku B 10—11 kmaccax T0KHO
00ECIEeUNnTh:

c(OPMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, OCHOBAHHOI'O Ha TOHUMAaHHUHM POJIH
uH(pOpMaTHKX, UHPOPMALIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJOTUN B COBPEMEHHOM
OOIIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 ¥ aJITOPUTMHYECKOTO MBIIIJICHHUS,

c(OpMUPOBAHHOCTh YMEHUHN pa3anyarh (PaKThl U OLEHKU, CPABHUBATH OLICHOUHBIE
BBIBOJIbI, BUIETh MX CBA3b C KPUTEPUSAMM OLICHUBAHUSA M CBA3b KPUTEPUEB
C ONpPEIEICHHON CHCTEMOH IIEHHOCTEH, MpOBEpATh Ha JOCTOBEPHOCTh U 0000IATh
uHpopMaIuio;

c()OPMUPOBAHHOCTh NPEJCTABJIECHUN O BIUSHUU HH(DPOPMALMOHHBIX TEXHOJOrHU
Ha JKU3Hb YeJOBeKa B OOLIECTBE, NOHMMAHHUE COLHUAIBHOTO, IKOHOMHUYECKOIO,
IIOJINTUYECKOTO, KYJIBTYPHOIO, IOPUAMYECKOrO, IPUPOJHOIO, SPrOHOMHYECKOTO,
MEAUIIMHCKOTO U (PU3HOJIOTUYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOIOTUI;

MPUHATHE TPABOBBIX W JTUYECKUX ACMEKTOB HH(OPMAIMOHHBIX TEXHOJOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJEH, BOBJICYEHHBIX B CO3JaHUE U HCIIOIb30BAHUE
MH(OPMAIIMOHHBIX CUCTEM, PAacIIpOCTpaHeHHe NH(OpMaIny;

CO3/laHUE YCJIOBUW Uil pa3BUTUS HaBBIKOB Y4YEOHOH, NPOEKTHOW, Hay4YHO-
UCCIIEZIOBATENbCKOM M TBOPYECKOM JEATEIbHOCTH, MOTHBALMM  OOyYaroIuXcs
K CAMOPAa3BUTHIO.

B copepxanunun yueOHoro mpeamera «MHpopMarukay BBIIEISIOTCS YETHIpE
TEMATUYECKUX pa3aena.

Paznen «lludpoBasi rpaMOTHOCTBY» MOCBAILIEH BOIPOCAaM YCTPOMCTBA KOMIIBIOTEPOB
U JpYyrux OSJIEMEHTOB ULU(POBOro OKPYKEHMs, BKIIOYAs KOMIIbIOTEpHBIE CETH,
UCTIOJIb30BAaHUIO CPEJICTB OMNEPallMOHHON CUCTeMbl, pabore B cetu VHTepHer
Y UCTOJIb30BAHUIO UHTEPHET-CEPBUCOB, MH()OPMAIIMOHHON OE30MMaCHOCTH.

Pasznen «Teopernueckre OCHOBBI MH(GOPMATHUKK» BKIIIOYAET B CeOsl MOHATUNHBIM
anmapar  MHQOPMATHKH, BOMNPOCHl  KOAUPOBAaHUS  MHGMOpPMALUK, HU3MEPEHUS
MH(OPMAIIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aNreOpbl JIOTUKM U KOMIIBIOTEPHOIO
MOJIECIIMPOBAHMUS.

Pasznen «AuropuT™MBl M NPOrpaMMHUPOBAaHHE»  HAIpaBJI€H Ha  pa3BUTHE
QITOPUTMUYECKOTO MBILUICHHS, Pa3pabOTKy alrOpUTMOB M OLIEHKY HMX CIIOKHOCTH,
(bopMHUpOBaHUE HABBIKOB pealM3alMyd NOPOrpaMM Ha S3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOTI'O YPOBHSI.

Paznen «MH(popMallMOHHbIE TEXHOJOTMHM» TOCBAIIEH BOMpPOCaM MPUMEHEHUs
MH(GOPMAIIMOHHBIX TEXHOJOTHH, peaJM30BaHHBIX B NPUKIATHBIX MPOrPaMMHBIX
IIPOAYKTaX W HHTEPHET-CEpPBUCAax, B TOM 4YHCIE B 3aJadyax aHaau3a JaHHBIX,
UCTOJb30BAaHUIO 0a3 NaHHBIX M 3JEKTPOHHBIX TaONUIl AJI1 PELICHHUS MPUKIAJIHBIX

3aaa4.
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B npuBenenHoMm pganee coaepxkaHuum ydeOHoro mnpeamera «MHpopmartukay
KYPCUBOM BBIJICJICHBI JIOMIOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJST B 00S3aTEIIbHYIO
nporpaMMmy OOYYEeHHUS, HO MOTYT OBITh TPEMIOKECHBI ISl W3YYCHHUS OTICIbHBIM
MOTHBHUPOBAHHBIM U CITOCOOHBIM 00yYaOIIAMCS.

YrnyOieHHbI! YpOBEHB U3YYICHUS uHpopMaTHKH PEKOMEHAyeTCS
JUISI  TEXHOJOTHYECKOTO  MpOoQuiIsi, OPUECHTUPOBAHHOIO  HAa  HWHXCHEPHYIO
u uHpOpMaAIMOHHYIO Cdepbl NeATeTbHOCTH. YTIIYOJCHHBIH YPOBEHb W3YUYCHHS
uHDopMaTHKK  OOECIeUMBACT: TOATOTOBKY  OOYYAIOIIMXCSA, OPHUCHTHUPOBAHHBIX
Ha CHOCNHAILHOCTH B 00JacTH HWHGOPMAIMOHHBIX TEXHOJOTUHA W WHXKCHEPHBIC
CIIELIMATIbHOCTH, YYAaCTHUE B IIPOEKTHOM U MCCIIEA0BATEIBCKON IEATENBHOCTH, CBA3aHHOU
C COBPEMEHHBIMHU HAMpPABICHUAMHU OTpaciu HHGPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTUH, TMOATOTOBKY K YYacTHMIO B OJUMIIMagax M caade EnumHoro
roCyIapCTBEHHOT' 0 AK3aMeHa 10 UHPOPMaTHKE.

[TocnenoBaTenbHOCTh U3YyYEHUS TEM B MpEIENax OJHOrO roja OOyYEHHUS MOXKET
OBITh W3MEHEHA 10 YCMOTPEHHUIO YYHUTENS TpPU TOATOTOBKE pabodeil mporpaMMbl
¥ TIOYPOYHOTO TUIAHUPOBAHUA.

Ob111ee yncIo 4acoB, peKOMEHI0BAaHHBIX JJIsl U3ydyeHus: uHopMaTHKuU, — 272 daca:
B 10 xmacce — 136 gacoB (4 yaca B Hezeno), B 11 kmacce — 136 gacoB (4 yaca B HEACHIO).

Bo3morkHa KoppeKTHpOBKa 00IIIET0 YKMCIIa YaCOB, PEKOMEHIOBAHHBIX ISl U3YUCHUS
npeiMeTa, ¢ Y4eTOM HHAUBUAYATHHOIO MOJX0Aa OoOpa3oBaTelIbHBIX OpraHu3alui
K YIIyOJIGHHOMY HM3Yy4EHUIO WH(MOPMATUKH, B paMKaxX COOJIOJCHHS THUTHEHUYECKUX
HOPMAaTHBOB K HEICIbHON 00pa3oBaTeIbHONU HAarpy3Ke.
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COJEP)KAHUE OGYUEHUSI!

10 KJTIACC

Hudposast rpaMOTHOCTH

TpeboBaHusi TeXHUKH OE30MACHOCTU M TUTHEHBI MpPU PA0OTE C KOMIIBIOTEPAMHU
U JIPYTUMU KOMIIOHEHTaMU [IU(POBOTO OKPY>KEHHUS.

[TpuHIIUTIEI PabOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa (QoH
Helimana. ABTOMaTH4YeCKO€ BBINIOJHEHUE MporpaMMbl IpoieccopoM. OrnepaTvBHas,
MOCTOSIHHAST W JIONTrOBpeMeHHass mnamATh. OOMEH JaHHBIMA C TIOMOIIBIO IIHH.
KoHTposutepsl BHEHUX YCTPOUCTB. IIpsAMON 10oCTyI K TaMsITH.

OCHOBHbBIE TEHJICHIIMU Pa3BUTHUSI KOMIBIOTEPHBIX TexHosoruid. I[lapannenbHbie
BbIYMCIEHUsA. MHoronpoueccopubeie cucteMbl. CynepkoMmbrOTEphl. PacnpeneneHHbie
BBIUYHCIIUTEIHHBIE CHCTEMBI M 00paboTka OOJBIMX MaHHBIX. MoOUIbHBIE TTU(POBHIC
YCTpOWCTBA HU WX pPOJdb B KOMMYHHUKAIUSX. BCTpoeHHbIE  KOMIBIOTEPHI.
MukpokoHTposuiepsl. POGoTH3MpOBaHHbIE TPOU3BOJICTBA.

[IporpamMmmHoe obOecrieyeHHe KOMMBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bubl
IporpaMMHOro oOecriedeHuss M UX Ha3HadeHue. (OCOOEHHOCTHM MPOrpaMMHOIO
oOecrnieyeHus: MOOWIBbHBIX ycTpocTB. [lapamiensHoe nporpammupoBanue. CucreMHoOe
nporpaMMHoe obOecrieueHue. OmnepalMoOHHBIE CHCTEMBI. Y TWIUTHL.  JlpaiiBepbl
yCcTpoicTB. MHCTAIIIALNS U IEUHCTAJUIALMS IPOrPaMMHOI0 00€CTIEUEeHHUS.

@aitnoBeie  cuctembl. [IpuHIMOBL  pa3MenieHUss W HMEHOBaHUs  (ailioB
B noyiroBpeMeHHoi nmamsity. [1ladnons! ais onucanus rpyni (aitios.

[IporpammHoe oOecnieuenue. JlMleH3UpOBaHME MPOrPAaMMHOTO 00eCIIeUeHHUs
u 1udpoBeIx pecypcoB. IIponpuerapHoe u cBoOOIHOE MporpamMmHOe OOecredeHue.
KoMMepueckoe M HEKOMMEPUECKOE HCIOJIb30BAHUE MPOTPAMMHOIO OOecreueHUs
u 1mudpoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMasi 3aKOHOJATEIHCTBOM
Poccuiickon ®epepanuu 32 HENPABOMEPHOE  MCIIOJIB30BAaHHUE  IPOTPAMMHOTO
oOecreueHus U UQPPOBBIX PECYpPCOB.

[IpyHUMOBI TOCTPOCHUSI U aNmnapaTHble KOMIIOHEHThI KOMIBIOTEPHBIX CETEl.
Ceresble mpoTokoinbl. Cetb HTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOK 0Bl CTEKA
TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mojcetm ¢ mnoMomiblo Macok mnoxacereid. CereBoe
aaMuHucTpupoBaHue. llonydeHue maHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBSI3M C y31I0M ceTd. OmnpelnenceHue Mapuipyra JIBUKECHHS
MAKETOB.

Buner  gedrenbHOCTH B CETH HNurepuer. CepBucel  HMutepHera.
['eonndopmarimonaple CUCTEMBI. [ €0JIOKAllMOHHBIE CEPBUCHI PEATLHOTO BpPEMEHU
(Hampumep, JOKalus MOOWJBHBIX  Tele(OHOB, OMpeAesieHUuE 3arpy>KeHHOCTU
aBTOMarucTpaieil), HHTEPHET-TOProBJIsi, OPOHUPOBaHKUE OUIIETOB M TOCTUHMII.

' Kypcusom BbliesieH MaTepuall, KOTOPbI He SBJISETCS 00A3aTeNbHBIM IIPM W3YyYEHHM W HE BXOJUT B COJEPIKAHME
IPOMEKYTOYHOM MIJIM UTOTOBOM aTTeCTallUU 0 IPEAMETY.
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['ocynapcTBeHHbIE BJEKTPOHHBIE CepBUCH W yciyrd. ColualbHbIE CEeTU —
OpraHu3anysl KOJJIEKTUBHOIO B3aMMOAECHCTBUS M OOMeHa JaHHbIMU. CeTeBOM ITHKET:
npaBWwiIa MOBeACHUs B KuOeprpoctpaHcTBe. [Ipobiema MOMIMHHOCTH MOTYyYEHHOU
uHpopmaruu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE Yrpo3bl, CBA3AHHBIE C HCHOJIb30BAaHUEM
MH(}OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJNOrui. OOmme npoOiaemMbl 3aluThl
undopmarn 1 uHPOpMaIMOHHONU Oe3omacHocTU. CpencTBa 3amuThl MHGOPMAIUH
B KOMIIbIOTEpaX, KOMITBIOTEPHBIX CETSIX M aBTOMATH3MPOBAHHBIX WH(OPMAIMOHHBIX
cucteMax. [IpaBoBoe obecnieuenre HHGOPMAITMOHHON OE30MTaCHOCTH.

[IpenoTBparienre HECaHKITMOHUPOBAHHOTO JOCTYTIA K TUYHON KOH(UICHITHATHLHOM
uH(dOpMaIK, XpaHsIIencs Ha MEPCOHATLHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpamMMmHoe obecrieueHre U cnoco0bl 00pbObl ¢ HUM. AHTUBUPYCHBIE
nporpammbl. Opranusanus JUYHOTO apxuBa HHQpOpMaiuu. PesepBHOe KOMUpOBaHUE.
[laponbHas 3amura apxusa.

[udpoBanue naHHbX. CUMMETpUUHbIE U HecUMMeTpuuHble mudpel. [udps
npoctoit 3amensl. Ludp Leszaps. [udp Buxenepa. Anroputm mugppoBanus RSA.

Teopernueckure 0CHOBbI HH(POPMATHKH

Wndopmanus, nanHele W 3HaHUSA. VH(popManuoHHBIE MpoLecchl B IPUPOJE,
TE€XHUKE U OOLIECTBE.

HenpepbilBHbIE ¥ JIUCKpETHBIE BEJIWYMHBI M  curHaisl. HeobxoammocThb
JTUCKpEeTU3aluu nH(popMaIuu, npeaHa3HaueHHON U1 XpaHeHus, epeayr 1 00paboTku
B IIU(PPOBBIX CUCTEMAX.

JIBomuHOE KoaupoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOABI. JleKkoaupoBaHue
COOOIIIEHUI, 3alMMCaHHBIX C TOMOINBI0 HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
[loctpoeHne  OIHO3HAYHO  JEKOJMPYEMBIX  KOJOB €  IIOMOIIBK  J€peBa.
Eaununel u3Mepenuss konuuectBa MHGopManuu. AJDaBUTHBIM MOAXOA K OLICHKE
KOJM4ecTBa HH(pOpMaIUH.

Cucrembl cuucnenusi. Pa3BepHyTas 3amuch UENbIX U JPOOHBIX YHCENd
B TIO3UIMOHHOM cucteMe cuuciicHus. CBOWCTBAa TMO3WIIMOHHOM 3alUCH  YuUCHa:
KOJIMYECTBO IU(p B 3alUCH, NPU3HAK JAEIUMOCTH YHCIAa HAa OCHOBAHHME CHUCTEMBI
CUMCIICHUSA. AJTOPUTM INEPEBOJA LEIOro 4uciaa U3 P-UYHOM CHUCTEMBI CUUCICHUS
B JICCATUYHYIO. AJTOPUTM TIEpeBOJia KOHEYHOW P-W4yHOM JpoOU B JECATUYHYIO.
AnTopuTM IEepeBoAa LEJOro YHCIa U3 JIECITUYHOW CUCTEMBI CUMCIEHHS B P-HYHYIO.
[lepeBoi KOHEYHON JAECATUYHOW JpoOM B P-uuHyro. JIBoWyHas, BOCbMEpUYHAas
U IIECTHAAUATepUYHasi CUCTEMbl CUUCIIECHHUS, CBSI3b MEXKIY HUMHU. ApHUPMETHUECKHE
OIlEpallM B MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS. 1pouunas ypasHoGeuenHas cucmema
cuucnenus. [[eouuno-oecsimuyunas cucmema C4ucieHus..

Konuposanue texctoB. Kogupoka ASCII. OxnobGaiitHeie koaupoBku. CtaHmapt
UNICODE. Koauposka UTF-8. Onpenenenue UHPOPMATUOHHOTO 00bEMa TEKCTOBBIX
COOOIIIEHU.

KonupoBanue mzobpaxkenui. OreHka WHOOPMAIIMOHHOTO 00beMa TpaduyecKux
JAHHBIX MIPU 33JJaHHBIX pa3pelIeHUH U TITyOuHEe KoaqupoBaHus 1BeTa. L[BeToBbie Moaemny.
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BektopHoe konupoBanue. ®@opmarbel rpaduyeckux ¢aiinoB. TpexmepHas rpaduxa.
®pakTanbHas rpadguka.

KonupoBanue 3Byka. OneHka WH(POPMAIIMOHHOTO 0O0BbEeMa 3BYKOBBIX JaHHBIX
IIPH 33JJaHHBIX YaCTOTE TUCKPETU3ALMYU U Pa3pAAHOCTH KOAUPOBAHUA.

Anrebpa gnoruku. IlonsiTue BbICKa3biBaHMs. BbICKa3zbiBaTeNbHBIE  (POPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBaHUS U BCEOOIIHOCTH.

Jlormueckue omepanuu. Tabmuiel HCTHHHOCTU. Jlormdeckue BBIpaKEHUS.
Jlornueckue ToXxaecTBa. J[OKa3aTeabCTBO JOIMUECKUX TOXKIECTB C MOMOIIbIO TaOJIHUIL
VMCTUHHOCTH. JIornueckre onepanuu U onepanuy HaJl MHOKECTBaAMU.

3akoHbl anreOpbl JIOTMKH. OKBHUBAJIEHTHBbIE MpPeoOpa3oBaHUS  JOTMUYECKUX
BbIpKEHUM. JIornueckre ypaBHEHHUSI U CUCTEMbI YPAaBHECHUU.

Jlornueckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHUYECKUX
GyHKUHMNA OT KOJIMYeCTBa apryMeHToB. [loyiHbIe cCTeMbl JOrHYeCKUX (hYHKIIUMA.

Kanonnueckue Gopmbl jJoruueckux BeipaxkeHu. CoBepIlIEeHHbIE JU3BIOHKTUBHbIE
U KOHBIOHKTHBHBICE HOPMaJibHBIE (DOPMBI, AITOPUTMBI MX IOCTPOEHHUS MO TaOIHIIe
VCTUHHOCTH.

Jlornueckue sneMEHTHI B cocTaBe KoMmmblorepa. Tpurrep. Cymmarop.
MHoropa3psasaelii  cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKHMX JJEMEHTAX
[0 33JaHHOMY JIOTMYECKOMY BBIPDAKECHHIO. 3alUCh JIOTMYECKOTO  BBIPAXKCHUS
I10 JIOTUYECKOH CXEME.

IIpencraBiieHHEe HENBIX YACET B MAMATH KOMIBIOTEPA. OrpaHUYEHHOCTh UaIla30Ha
YyyceJl NpPH OrPaHUYEHUM KOJIMYECTBA pPaspsaoB. llepemosiHeHue pa3psmgHONW CETKH.
be33HakoBele M 3HAKOBBIC JAHHBIC. 3HAKOBBIM OWT. /[BOMYHBIM JTOMOJHUTEIBHBINA KO
OTPULIATENILHBIX YUCET.

[ToOuToBbIE NOrMUYecKkue oneparuu. Jlornyeckuii, apupMeTHueckuii ¥ HUKINYECKUNA
cauru. lllndposanue ¢ momoIp0 MOOUTOBOM onepannu «uckiovatomee NI .

[IpencraBiieHne BEIIECTBEHHBIX YMCENI B MaMITH KOMIBIOTEpA. 3HAyallas 4acThb
U TOopsaoK uucna. Jluama3oH 3HAueHUM BelIeCTBEHHBIX uuced. [IpoGiembr
XPAaHEHUS BELIECTBEHHBIX YMCEJN, CBSI3AHHBIE C OTPAHUYECHHMEM KOJIMYECTBA Pa3psAIOB.
BoimoniHeHue omnepanuid ¢ BEIIECTBEHHBIMM  YHUCJIAMM, HAKOIUICHHE OIIHUOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YJbTaTOB PA0OTHI MPOCTEHIINX AITOPUTMOB
YIIPABJIEHUS UCITOJHUTEISIMU U BBIYMCIUTENBHBIX aIrOpUTMOB. OTIpeeneHue HCXOAHbIX
JAHHBIX, TTPU KOTOPBIX AJITOPUTM MOXKET JIaTh TPeOYeMBbIil pe3yibTar.

Otanbl  penieHUs 3a7ad  Ha KoMIbroTepe. MHCTpyMEHTalnbHBIE CpENCTBA:
TPAHCIATOP, OTIAMYHK, TPOPUIUPOBIIUK. KOMIUIAIIMS U UHTEPHPETAIUs TPOTPAMM.
BupryaibHble MallIMHBI.

WuTterpupoBanHass  cpena  pa3paboTkd.  MeToabl  OTJIAIKM  MPOTpamM.
Hcnonb3oBanue TpaccUpoOBOYHBIX Tabmuil. Otiamounsii  BbIBOA. llomaroBoe
BBITIOJIHEHUE ITPOrpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHU IEPEMEHHBIX.
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A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIbHBIE, Jlornueckue. BersieHnsa. CloxHbIe
ycnoBus. llukinel ¢ ycnoBuem. lluknbl 1o mniepeMeHHOM. B3anmMozameHseMOCTb
pa3MyYHbIX BUJOB LUKJIOB. MHBapuaHT nukia. CocTaBieHUE HHUKIA C UCIOIb30BAaHUEM
3apaHee OINpeAeIeHHOr0 HHBAPUAHTA LIUKIIA.

JlokymeHTHpoBanue mnporpamMm. MHcrmonbs3oBanue koMmeHTapueB. [loaroroska
OMUCAaHUS MPOrPaMMBbl K HTHCTPYKIIUU IS TIOJIb30BATEIIS.

Anroputmbl  00paOOTKM HATYPAJIbHBIX YHCEN, 3alHMCAHHBIX B TMO3UIIMOHHBIX
CHCTEMax CYHUCIICHUsS: pa30MEeHHe 3alKucH YHUClia Ha OTAENbHbIe HU(PBI, HAXOXKJIECHUE
CYMMBI U TIpou3BeAeHUS IUdp, HAXOXKICHUEe MaKCUMaIbHOU (MUHUMAIILHOMN) UG PHI.

Haxoxnenue Bcex mpoCThIX YMCEN B 3aIaHHOM Auaria3zoHne. [Ipeacrapinenue yncna
B BUJIe HA0Opa MPOCTHIX COMHOKUTENEH. AJIITOPUTM OBICTPOTO BO3BEJEHUS B CTEIEHb.

O6paboTka JaHHBIX, XpaHAUXCA B (aiyiax. TeKCTOBble W JBOWYHBIC (haiiIbl.
daiinoBsie nepeMeHHbIe ((paiaoBeie ykazatenn). Utenue u3 daiina. 3anuck B ¢aiii.

Pazouenne 3amaum Ha monzamadu. [loamporpammsl (mporenypsl U (GYHKIIAN).
Pekypcus. PexypcuBHble 00bekThI ((hpakTansl). PekypcruBHbie npoueaypsl U GyHKIINH.
Hcnonb30BaHue CTEKA AJI1 OPraHu3aliil PEeKYPCUBHBIX BbI30BOB.

Hcnonb3oBanue  cTaHgapTHOM  OMOJIMOTEKH  sI3bIKa  MPOTrPaMMHUPOBAHMUS.
[TonkmoueHne OMOIMOTEK MOANPOrpaMM CTOPOHHUX Mpou3BoAuTENel. MoayiabHBIN
MPUHLIUAI TOCTPOEHUS MPOTPaAMM.

UYucnennbie MeTonbl. ToyHOE W TPUOTMKEHHOE pelIeHHs 3anadu. YucieHHbIe
METOJbl pEUIeHUs YpaBHEHWI: MeToj mnepedopa, METOJ IOJIOBUHHOIO JEJICHHUS.
[TpubnmxeHHOe BBIYMCIICHNE JJIMH KPUBBIX. Boruncnenue miomaaei puryp ¢ momMoupo
YHUCJIEHHBIX METOJIOB (METOJ MPSIMOYTOJIbHUKOB, MeTo Tpaneuuit). [Touck makcumyma
(MUHUMYMa) QYHKLIMH OJHOM MEPEMEHHON METOA0M MOJIOBUHHOIO JEJICHHUS.

OOpaboTka  CHUMBOJBHBIX  JIAHHBIX. BcerpoeHHbie byHKIIMU ~ sA3BIKA
IpOrpaMMHUpPOBaHUsl Uil O0OpabOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHUMBOJIbHBIX CTPOK: TOJCYET KOJMYECTBA MOSABJICHUN CHUMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA MO MPOOETbHBIM CUMBOJIaM, TIOUCK MOJICTPOKHA BHYTPHU TaHHOM CTPOKH,
3aME€Ha HalJEHHON MOJCTPOKU Ha IPYryro CTpoKy. ['eHepanus BceX CIOB B HEKOTOPOM
anipaBuTe, YIOBICTBOPSAIOMIMX 3aJaHHBIM oOrpaHuudeHusM. IIpeoOpasoBaHue uucia
B CUMBOJIbHYIO CTPOKY M OOPaTHO.

MaccuBbl M TOCIENOBAaTEIbHOCTH  4ucel.  BbluucieHue  0000OIIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHBa WJIM YHUCJIOBOM IOCIEI0BATENbHOCTH (CYyMMBI,
MPOU3BENECHUS, CPEAHEro apu(pMETUYECKOro, MHHUMAIbHOTO M MAaKCUMaJIbHOIO
AJIEMEHTOB, KOJHMYECTBA JJEMEHTOB, YIOBJIECTBOPSIOIIUX 3aJJaHHOMY YCJOBHIO).
JIMHENHBIN ONCK 3aaHHOTO 3HAUYEHHUS B MAaCCHUBE.

CoprupoBka oJHOMEpHOro MaccuBa. [IpocTeie MeTonbl COPTUPOBKH (METOA
y3bIpbKa, METOJl BBIOOpA, COPTHPOBKA BcTaBKkamu). CopTUpOBKa cilusHUEM. bricTpas
coptupoBka MaccuBa (amroput™m Quickcort). JIBOMUHBIN MOMCK B OTCOPTUPOBAHHOM

MaCCHBE.
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JIByMepHbIE MacCCUBBI (MAaTPUIlbI). AITOPUTMBI 0OPAOOTKU JBYMEPHBIX MAaCCHUBOB:
3aMOJHEHUE IBYMEPHOIO YHCIOBOIO MACCUBA IO 33JJaHHBIM MPABUIIAM, TIOUCK AJIEMEHTA
B JBYMEPHOM MAacCHBE, BBIYUCJICHHUE MakcUMyma (MHUHUMYyMa) U CyMMBbI 3JIEMEHTOB
JBYMEPHOI'0 MAacCHBa, IEPECTaHOBKA CTPOK U CTOJIOLIOB ABYMEPHOI'O MAaCCHUBA.

NudopmanroHHbIE TEXHOJIOT UM

TekcroBblii  mpoueccop. PenaktupoBanne u  ¢opmarupoBanue. [IpoBepka
opdorpaduu u rpammaruxu. CpeacTBa MOKCKa U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
Hcnonb3oBanue crtuined. CTpPYKTYpUPOBAHHBIE TEKCTOBbIE JOKYMEHThl. CHOCKH,
ornasienue. KomiekTtuBHas pabora ¢ JOKyMeHTaMH. MIHCTpyMEHThI pereH3upoBaHUs
B TEKCTOBBIX mpoueccopax. OOmaunble cepBuchl. JlenmoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHUS HCTOYHUKOB U OQopmileHUS OuOIMOrpaduyecKux CChUIOK.
Odopmienne crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTA.
TexHnueckue cpencTsa BBoAa Tekcra. Criennaan3npoBaHHbIE CPEICTBA PEJAKTUPOBAHUS
MaTeMaTUYeCKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 3aJa4d aHaIW3a JaHHBIX: IIPOTHO3UPOBAHUE,
KIaccuukays, Kiacrepusaius, aHaau3 oTkiIoHeHui. [locnegoBaTenbHOCTD pelIeHus
3a]1a4 aHaJu3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA KAYECTBA JIaHHBIX,
BbIOOp W/WIIM TOCTPOEHHE MOJIENH, IPeoOpa3oBaHUE JAaHHBIX, BU3Yyalu3als JaHHBIX,
UHTEpHpeTauus pe3yiapTaToB. IIporpaMMmHbBIE CpeACTBA M MHTEPHET-CEPBUCHI
JUIsl 00pabOTKU M MpPEACTABICHUS JaHHbIX. bosbiive nanHele. MammHHOE 00y4YeHHeE.
HUnmennexmyanvHulil aHaiu3 OAHHUIX.

AHanmu3 aHHBIX C TOMOILBIO AEKTPOHHBIX Ta0IMI. BhIuncieHne CyMMbl, CpeIHETO
apupMeTnyeckoro, HauOONbLIEro (HAUMEHBIIET0) 3HAUCHUA Auana3oHa. Beraucienue
kodhdunmenTa Koppenmsiuu  JABYX PpAnOB AaHHBIX. [locTpoeHume CcTONOUYATHIX,
JMHENYaThIX U KpyroBeix nuarpamm. [loctpoenue rpadukos pynkuuid. [logdop nuHum
TPEH/IA, PEIICHUE 3a/1a4 ITPOrHO3UPOBAHMUS.

YucneHHoe pelieHrne ypaBHEHHH ¢ MOMOIIbI0 Mo0opa napamerpa. OnTuMu3anus
KaK TIOMCK HaWJy4yllero peuieHuss B 3aJaHHbIX ycinoBusx. llemeBas dynkuus,
orpaHnueHus. JIokanbHble W TIOOATBHBIN MUHUMYMBI LieneBoM (yHKuuH. PemreHue
3a71a4 ONTUMM3ALNU C TOMOUIBIO 3JEKTPOHHBIX TAOJIULL.

11 KVIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernueckue MOAXOABI K OLEHKE KoJdu4decTBa HMHGOpMaluu. 3aKoH
annutuBHocTH uWH(popmarmu. Dopmyna Xapriu. HMHpopmauuss U BEpOSTHOCTS.
®opmyia lllenHoHa.

Anroputmsl cxatusi nanHbix. Anroputm RLE. Anroputm Xaddmana. Anroputm
LZW. AAaroput™msl CKaTHsi TAHHBIX C MOTEPSIMU. Y MEHBIIEHUE TJTyOUHbI KOAUPOBAHUS
uBera. OCHOBHBIE UAeH aNropuTtMoB cxatusa JPEG, MP3.
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Ckopoctb neperayn JAHHBIX. 3aBUCUMOCTD BPEMEHU neperayn
OT MH(OPMAIMOHHOTO O0beMa JAaHHBIX U XapaKTEPUCTUK KaHana CcBsA3U. lIpuumHbI
BO3HMKHOBEHUS OMIMOOK MpH nepenadye AaHHbIX. Koabl, TO3BOIISIONIME OOHAPYKUBAThH
Y MCHPABIATh OLIMOKH, BO3HUKAIOIIME MIPH Mepeade NaHHbIX. PaccTositHue XaMmuHra.
KoaupoBanue ¢ mosropenuem 6utoB. Koasr XomMuHra.

Cucrembl. KoMnoHeHTBl cuCTeMbl U UX B3auMopeicTBue. CUCTeMHBIN 3((exT.
VYnpasnenne kak UHPOpMAIMOHHBIN TTporiecc. OOpaTHast CBS3b.

Mopenu u wmonenupoBanue. Llens monemupoBanusi. COOTBETCTBUE MOJEIH
MOJIEIUPYEMOMY OOBEKTY WM IMpoLecCcy, Leau MojenupoBaHus. Dopmanuzanus
NPUKJIAIHBIX 33/1a4.

IIpencraBieHne pe3ysibTaTOB MOJEIMPOBAHMS B BHUJIE, YIOOHOM Ul BOCIIPHUSTHS
yenoBekoM. ['paduaeckoe nmpeacTaBiIeHUE TaHHbBIX (CXeMbl, TAOIHIIBI, TPAhUKH).

I'padpl. OcHoBHBIE MOHATUSA. Bunbl rpadoB. Onucanue rpag)oB ¢ MIOMOIIBIO MaTPUI]
CMEXHOCTH, BECOBBIX MAaTPHL], CHUCKOB CMEKHOCTH. PellieHrne anropuTMUYECKHX 3a/1ad4,
CBSI3aHHBIX C aHATN30M rpadoB (MOCTPOCHUE ONMTUMAIBLHOTO MYyTH MEXIY BEpPIIMHAMU
rpada, ONpENelIeHHE KOJIMYECTBAa  pa3jMuYHbIX IyTeld  MEeXAy  BEpIIMHAMHU
OPUEHTUPOBAHHOI'O ALUKIMYECKOTr0 rpada).

HepeBbsa. bunapnoe pnepeBo. JlepeBbss mnoucka. CnocoObl o0xoma Jepesa.
[IpencraBienue apupMeTHUECKUX BBIPAKEHUN B BUJE AepeBa. JMCKpETHBIE UTPbI IBYX
UTPOKOB ¢ TosiHoU uHdopmarueit. [loctpoenue nepesa nepedopa BapruaHTOB, OMUCAHUE
CTpaTeruu WUIphl B TaOMUYHOM (opMe. BBIMIphINIHBIE M NPOUTPHIIIHBIE MO3UIIUU.
BbIUTpEIIIHbIE CTPATETUU.

CpeacrBa MCKYCCTBEHHOro HHTe/UIekTa. (CepBHCHl MAaIIMHHOTO IIE€PEBOJA
U pacrio3HaBaHusi ycTHOM peud. KorHutuBHbIE cepBuchl. MneHTudukanus u mouck
n300paxeHui, pacrozHaBanve nul. CamooOyuaromiuecss cucteMbl. VICKycCTBEHHBIN
UHTEUIEKT B KOMIBIOTEPHBIX urpax. Mcrnonb3oBaHHE METONOB HMCKYCCTBEHHOIO
UHTEIUIEKTa B OOydaromux cucreMax. Mcnoiab30BaHHE METOJOB HCKYCCTBEHHOI'O
UHTEIUIEKTa B poOotorexHuke. MurepHer Bemieil. IlepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTYyalIbHBIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

Qopmaiizanys MOHATUA anroputma. MamumHa TerOpHHTa Kak yHUBEpCaJIbHAs
Mozenb Berancienuil. Tesuc Yepua—Twropunra.

OrneHka CII0)KHOCTH BbIYUCIIEHUH. BpeMst paboTsl 1 00b€M HCIIOJIb3yEMON MaMsTH,
WX 3aBHCUMOCTB OT pa3Mepa UCXOIHBIX AaHHbIX. OLIEeHKa ACUMIITOTUYECKON CIO0KHOCTH
JITOPUTMOB. AJTOPUTMBI TOJIMHOMHUAIBHON CIOXXHOCTH. [lepeOopHbIE alIrOpUTMBI.
[IpuMepsbl pa3IMyHBIX AITOPUTMOB PELIECHMS OJHOM 3a1a4H, KOTOPHIE UMEIOT PA3ITUYHYIO
CJIOKHOCTb.

ITouck mpoCTBIX YKCEN B 3aJaHHOM JHAIla30HE C MOMOILBI AJTOPUTMA «PELIETO
OparocheHay.

MHoropa3zpsiHble 1eble Yiciia, 3aa4d JJIMHHOW apu(pMETHKY.

12
IokymeHT co3aaH B anekTpoHHon chopme. Ne Corn 109 ot 28.04.2026. VcnonHuTens: KOHycosa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 12 u3 63. CtpaHuua cosfgaHa: 28.04.2026 17:58 =¥ TATAPCTAH



®enepanbHas pabodas nporpamma | Uadopmatuka. 10—11 xmaccer (yriryOaeHHbIH yPOBEHB)

CrnoBapu (accouuaTUBHBIE MAacCCUBBI, OTOOpaykeHUs). X3 -Taduuibl. [loctpoenue
an()aBUTHO-YaCTOTHOT'O CJIOBaps AJIsl 3aJJaHHOTO TEKCTa.

Creku. AHamM3 TOPaBWIBHOCTH  CKOOOYHOrO  BbIpaKeHHs.  Bwluucienwue
apu(PMETUIECKOr0 BBIPAXKEHUS, 3aAIMCAHHOTO B MOCT(UKCHON (opMme.

Ouepenu. Mcnosp30BaHue o4epeau JUisi BP)EMEHHOI'O XpaHEHUS JaHHBIX.

Anroputmbl  Ha Tpadax. IlocTpoeHne MHHUMaJIBHOIO OCTOBHOIO JepeBa
B3BEILLIEHHOTO CBSI3HOTO HEOPHEHTHPOBAHHOTO rpada. KomuuecTBo pa3inyHbIX MyTeil
MEXIy BEpIIMHAMU OPUEHTUPOBAHHOIO allUKINYECKOTo Tpada. Anroputm JerKkcTpsbl.

JepeBbs. Peanmusanuss nepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoenue pgepeBa [uis  3aJaHHOTO  apUPMETHUUECKOTO
BbIpaXEeHUA. PexypcuBHble anroputMmbl oOxoja jepeBa. Mcmomb3oBaHue cTeka
U ouepean A 00xoaa aepesa.

JluHaMp4yecKkoe IpOrpaMMHUPOBAaHME KaK METOJ PEUICHMS 3a1ad C COXPaHEHHEM
IIPOMEKYTOUYHBIX PpEe3yJIbTaTOB. 3aJadyd, pEIIaeMble C IIOMOIIBI JAUHAMHUYECKOTO
IPOrPaMMHUPOBAHUS: BBIYUCICHWE PEKYPCUBHBIX (YHKIMHA, TOJCUYET KOJIMYECTBa
BapUaHTOB, 33a4X ONTUMHU3ALNH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMHUpPOBaHUH. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAIU3.
PazpaboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHPOBAHHOIO  MOJXOA.
Wukancynsiusi, HacleI0BaHue, NOJIUMOPPU3M.

Cpenst  ObicTpoit  paspabotku mporpamm. [IpoektupoBanune wuHTEpdeiica
noJyib3oBaress. Vcrnonab30BaHWE TOTOBBIX YIPABISIEMBIX 3JEMEHTOB AJI MOCTPOEHUS
uHTepdeiica.

00630p sA3bIKOB MporpaMMupoBanusi. [loHsTHE 0 MapaaUrMax MPOrpaMMHUPOBAHHUSL.

NupopMauoHHbIe TEXHOJIOT MU

DTanbkl KOMIBIOTEPHO-MATEMATUUECKOTO MOJEIMPOBAHUS: TOCTAaHOBKA 3aJayH,
pa3paboTka MOJEIH, TECTUPOBAHUE MOCIHM, KOMIBIOTEPHBIA SKCIICPUMEHT, aHaIU3
pPE3YIBTATOB MOJECIUPOBAHUSI.

JluckpeTtu3anus pu MaTeMaTHYECKOM MOJIETMPOBAHUN HEMPEPBIBHBIX MPOLIECCOB.
MopenupoBanue JIBIKCHUSL. MopenupoBanue OMOJIOTHYECKUX CUCTEM.
MaremaTudeckre MOJIETTU B 9KOHOMUKE. BBIUMCIUTENbHBIE SKCIIEPUMEHTHI C MOJEIISIMU.

OO06paboTka pe3yabTaTOB AKCIIEPUMEHTA. MeTo] HauMeHBINX KBaapaToB. OreHka
YUCJIOBBIX TapaMETPOB MOJCIMPYEMBIX OOBEKTOB MU IporeccoB. BoccraHoBieHHe
3aBUCUMOCTEH IO pe3yabTaTaM dKCIEPUMEHTA.

BepositHoCTHBIE MOJICIIH. Metoabl Mownre-Kapio. Mmutanmmonnoe
MozenupoBanue. CHCTEMbI MAaCCOBOTO OOCITYKUBAHUS.

Tabnuunble (pensuuoHHbIE) 0a3bl JaHHBIX. Tabnuila — MpeICcTaBICHUE CBEICHUIN
00 oxmHOTHMHIHBEIX OoOBekTax. Iloie, 3ammch. Kirou Ttabmmipel. Pabora ¢ roroBoi 06a3oit
JaHHBIX. 3amojaHeHue Oaspl AaHHBIX. [loMck, copTupoBKa M (HUIbTpaIlUs JTaHHBIX.
3anmpochkl Ha BBIOOPKY JIaHHBIX. 3ampockl ¢ TapaMeTrpamu. Beruucisiemble MO

B 3arpocax.
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MHororabnuuHble 0a3bl JaHHBIX. THIBI CBS3eH Mexay Tabiaunamu. BaenrHui
KJto4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpOChl K MHOTOTAOJUYHBIM 0a3aM JaHHBIX.

Nurepuer-npunoxenusa. [loHatne o cepBEepHOW M KIMEHTCKOM 4YacTAX CauTa.
TexHOJIOrusl «KIMEHT — CEPBEP», €€ TOCTOMHCTBA U HepocTaTkh. OcHOBEI si3bika HTML
u kackaaHbix Tabmuil ctuieit (CSS). Cuenapun Ha sizbike JavaScript. @opmbl Ha BeO-
CTpaHMIIE.

Pasmenienne BeO-caiiToB. Y ciryra XoCcTUHTa. 3arpy3ka (ailioB Ha CaiT.

BBon wu300pakeHUH C UCIOJIB30BAaHUEM PA3JIMYHBIX IUGPOBBIX YCTPOUCTB
(undpoBbIX (poToannmapaToB U MHUKPOCKONOB, BHUIACOKAMEp, CKAHEPOB U APYrUX
ycrpoiictB). ['paduueckuit pemaktop. Pazpemenue. Kaapuposanme. Hcmpasienwue
nepcnekTuBbl. ['ucrorpamma. Koppekiuus ypoBHeit, koppekiius nuera. OdeciiBeunBaHue
IBETHBIX U300paxkeHuid. Perymis. Pabora ¢ obnactamu. OUabTpHhI.

Mpmuorocnoiinpie un300paxkenus. TekcroBele crmon. Macka cnos. Kanaunbl.
CoxpaHenue BbIfieieHHOW o6Onactu. IloaroroBka wumocTpauii Jyisi BeO-CalTOB.
AHUMHUPOBaHHBIE U300PAKEHUSI.

Bextopnas  rpajuxa. IlpumutuBel. M3MeHeHune  mopsaKa — 3JIEMEHTOB.
BripaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpubie. ®DopmaTbl BEKTOPHBIX
pucyHkoB. Mcnosb30BaHne KOHTYpOB. BekTopu3zaiiys pacTpoBbIX H300paKeHUH.

[IpyHIMIBI TTOCTPOCHHUS W PENAKTUPOBAHMS TPEXMEPHBIX Mozenen. CeTouHble
Mozenu. Marepuansl. MoaenmpoBaHue ICTOUHUKOB OcBelleHus. Kamepbl. AIIUTUBHbBIE
texHojoruu (3D-mpunTepnl). [loHSATHE O BUPTYaIbHOM PEAbHOCTA U JIOMOJHEHHOM

PCAITBbHOCTH.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PEe3yNbTaThl OTPaKalOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs
PYKOBOACTBOBATBHCS chopMUpOBaHHOU BHYTPECHHEHN MO3UIEN JINYHOCTH,
CUCTEMOW IEHHOCTHBIX OpHEHTAIMii, TO3UTUBHBIX BHYTPEHHUX YOEXKIICHUM,
COOTBETCTBYIOIINX TpaAULIMOHHBIM LIEHHOCTSM POCCUICKOTO oO1iecTBa,
pacIIMpEeHUE >KU3HEHHOI'O OIIbITa M OIbITAa JCATEIBHOCTH B IIPOLIECCE peau3alun
CpeICTBaMH  y4eOHOTO TIpeIMeTa OCHOBHBIX  HANpaBJICHUN  BOCHUTATEIBHOU
JEATENbHOCTH.

1) rpamaaHCKOro BOCIMTAHMSA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB MU O0S3aHHOCTEH, yBaK€HHE 3aKOHA
U TIpaBOMOpsIKa, COOIOJCHHE OCHOBOITOJIAralOIIMX HOPM HH(GOPMAIIMOHHOTO IpaBa
1 nH(OPMAIIMOHHON 0€30MMaCHOCTH;

FOTOBHOCTh ~ NPOTHUBOCTOATH  HMJECOJOTHM  DKCTPEMHU3MA,  HAUUOHAIN3MA,
KCceHOpOOUM, JUCKPUMHUHAIIMKM 110  COIHAIBHBIM,  PEJIUTHO3HBIM,  PaCOBBIM,
HaIlMOHAJIBHBIM MIPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIATPHOTHYECKOr 0 BOCTIUTAHUSA:

[EHHOCTHOE OTHOIIEHUE K HCTOPHUYECKOMY HACIEAUI0, NOCTHXKEHUsIM Poccuu
B HayKe, MCKYCCTBE, TEXHOJIOTHUSX, NMOHUMaHWE 3HAYeHUS WH(POPMATHKU KaK HAyKH
B JKU3HU COBPEMEHHOI'0 O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA:
c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBEICHMUS;
CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallUl0 M MPUHUMATh OCO3HAHHBIE pEILICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIC HOPMbI U IIEHHOCTH, B TOM YHCII€ B CETH
HNurepHer;

4) 3cTeTH4eCKOro BOCIIUTAHHUSA:

JCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTI'O U TEXHUYECKOIO
TBOPYECTBA;

CIOCOOHOCTh BOCHPUHHMMATh pa3jM4YHbIE BUIbI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha UCIHOJIb30BaHUU MH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3nuecKOro BOCIUTAHUA:

c(hOpMUPOBAHHOCTH 37I0POBOTO U 0€301MacHOr0 o0pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHWS K CBOEMY 3JIOPOBBIO, B TOM YHCJE 3a CYET COOJIOJEHUs TpeOOBaHUM
0€30MacHON HKCIUTyaTalliil  CPEJACTB WH(DOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX

TEXHOJIOT UM,
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6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTUBHOM JCSATEIBHOCTH TEXHOJIOTMYECKOM U  COIMaIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO JIEATEIHHOCTD;

uHTepec K chepam  mpodeCCHOHANIBHOW  JEATENbHOCTH,  CBSI3aHHBIM
¢ wuH(pOpMaTHKOH, MporpaMMHUpPOBAaHHUEM H HWH()OPMAITMOHHBIMH TEXHOJIOTHSMU,
OCHOBAaHHBIMH Ha JOCTHIKEHUSX HAyKH WHPOPMATHKHM ¥ HAYYHO-TEXHHUYECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIM  BBIOOp Oyaymer mpodeccuun
U PEaTM30BBIBATh COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKCHUH
BCEM JKHU3HHU,

7) 3KOJIOruM4€eCKOro BOCIIUTAHUSA
0CO3HAHHUE TJI00ATBHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH X pelIeHus,
B TOM YHCJIE C Y4€TOM BO3MOXKHOCTEH MHGOpMAaIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

chOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH, JOCTHKEHUSIM HAYIHO-TEXHHYECKOI'O Mporpecca M OOIIECCTBEHHOM
MPaKTUKHU, 3a CYET NMOHUMAaHUs PO MH(DOPMAIIMOHHBIX PECYPCOB, MH(POPMAIIMOHHBIX
IIPOIIECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTUM B YCIOBHAX IU(POBOM TpaHChHOpMalum
MHOTHUX c(ep )KHU3HU COBPEMEHHOTO 00IIIECTBA;

OCO3HAHUE [IEHHOCTH HAyYHOW JIE€SITEIbHOCTH, TOTOBHOCTH OCYILECTBIATh
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

B npouecce mOCTHXKEHUSI JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOrpaMMBbI
no wHGOPMATUKE y OOYYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA MHTEIUICKT,
IIpeATIoJIaralomui cOpMUPOBAHHOCTD:

CaMOpPETyJIMPOBaHUS, BKIIOYAKOMIET0O CAMOKOHTPOJb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBEJICHHE, CITOCOOHOCTh aIalTHPOBATHCS K AMOITUOHAIILHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTb, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHMBAIIMK, BKIIOYAIONIEH CTPEMJICHHE K JIOCTHXKCHHUIO 1IEJU
U yCOexy, ONTHUMU3M, HHUIUATUBHOCTh, YMEHHE JCUCTBOBATh, HCXOJAS U3 CBOMX
BO3MOXKHOCTECH;

SMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh ITOHMMATh SMOLMOHAILHOE COCTOSIHUE
JIPYTrUX, YUYUTHIBATH €0 TP OCYIIECTBICHWM KOMMYHHUKAIIMH, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CHOCOOHOCTh BBICTPAWBaTh OTHOIICHUS
C IPYTHMHU JIIOJIBMH, 3a00TUTHCS, MPOSIBIIATh MHTEPEC M pa3perraTh KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbprare uzyuenus nHOOpPMATHKY HA YPOBHE CPEAHETO 00IIero oOpa3oBaHUs
y obOyuaromerocss OyayT choOpMHUpPOBaHBI METAMPEIMETHBIE Pe3yJIbTaThl, OTPAKEHHBIC
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B YHUBEpCAJIbHBIX Y4YE€OHBIX JECUCTBUSAX, 4 UMEHHO — [103HABATEJIbHbIE YHUBEPCAJIbHBIC
yyeOHble JIEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCAJbHbIE Yy4yeOHblE JEHCTBHUS,
pEryJIATHUBHBIE YHUBEpPCAIbHbIE YUEOHbIE ICUCTBUS, COBMECTHAS AEATEIbHOCTb.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrblie 1oruyeckue 1eMCcTBUA:

CaMOCTOSITENILHO (DOPMYIUPOBATHh U AKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh
ee BCECTOPOHHE;

yCTaHaBJIMBATb CYH_[CCTBGHHBII\/'I IIpU3HaK WJIKX OCHOBaHUA [JIA CpPaBHCHMH,
KJ1accuuKaluy u 0000IIeHHUS;

onpeaAcisTh HCINU ACATCIIBHOCTH, 3a1aBaTh MMapaMCTPbl U KPUTCPHUU UX JOCTHIKCHUA,

BbIABJIITH 3aKOHOMCEPHOCTHU U IMTPOTUBOPCHUHA B paCCMATPHUBACMBIX SIBJICHUAX

pa3pabarpiBaTh IUIAH PEMICHUS MPOOJIEMBI C YUETOM aHajdu3a HWMEIOIINXCS
MaTE€pUAIIbHBIX U HEMATEpHUAIbHBIX PECYPCOB;

BHOCUTL KOPPCKTUBBI B ACATCIBHOCTBb, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB
oejriM, OICHUBATD PUCKHU HOCJ'ICI[CTBI/Iﬁ JACATCIBbHOCTH,

KOOPAUHUPOBATL U BLIIIOJIHATH pa60Ty B YCIOBHAX PCAJIBHOI'O, BHUPTYAJIBHOI'O
)51 KOM6I/IHPIpOBaHHOFO BSaHMOHGﬁCTBH}I;

Pa3BUBAThb KPECATUBHOC MBIIIIJICHUC ITPU PCIICHHUHN ) KU3HCHHBIX HpO6JI€M.

Bba3oBrble ucciienoBare/ibCKue 1eiCTBUSA:

BJIaJ€Th HaBbIKAMH Y4eOHO-HCCIEOBATEIbCKOW W MPOEKTHOM JesTeNbHOCTH,
HaBbIKaMH pa3perieHus npo0seM, ClioCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOATEIHLHOMY
IIOMCKY METOJIOB PELICHUS NMPAKTUYECKUX 33]a4, NPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS;

OCYHIECTBIIATH PA3JIUYHBIE BUABI AEATEILHOCTH IO IMOJYYEHUIO HOBOI'O 3HAHUSI, €TO
WMHTEpIpETaluy, TPeoOPa30BAHUIO0 U TPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX CUTYyAalMsIX,
B TOM YHCJIE IIPY CO3/1aHUU YYEOHBIX U COLUAIbHBIX IPOEKTOB;

(dopMupoBaTh HAYYHBIA THI MBIIUICHHUS, BIAJAETh HAYYHOM TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSMH U METOAAMU;

CTaBHUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/Ia4U B 00pa30BaTEIHHON IEATEIbHOCTH
Y )KU3HEHHBIX CUTYALMSIX;

BBISBJIATH IPUYMHHO-CIIEACTBEHHBIE CBA3M U aKTYaJM3UpPOBaTh 3a/1a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI IS JI0KA3aTelIbCTBA CBOMX YTBEP)KICHH,
3aJ1aBaTh MapamMeTPbl U KPUTEPHUH PELLICHMUS;

AQHAIM3UPOBATH IOJYYEHHBIE B XOJ€ PELICHUS 3aJa4d pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIIMsIM, OLIECHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATH LIeJIEHANIPABICHHBIN MTOUCK IEPEHOCA CPEICTB U CLIOCOOOB IEUCTBUS
B MPOeCCUOHATILHYIO CPEY;

yMETh TMEpPEHOCHUTh 3HAHUS B TIIO3HABATENbHYIO M MPAKTHUYECKYIO0 O00JacTH

KU3HEACATCIbHOCTH,
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YMCTb UHTCTPUPOBATHb 3HAHUA U3 PA3HBIX IMIPCAMCTHBIX O6HaCT€ﬁ;
BBIABHUT'aTh HOBBIC UACH, IIPCAJIAraTb OPUIMHAJIBHBIC ITIOAXO0AbI K PCIICHUS, CTABUTDb
HpO6J’ICMBI M 3a/1a4i, JO0ITYCKAOIMME aJIbTCPHATUBHBLIC PCIICHMAA.

Pabora ¢ undgopmanmei:

BJIaJICTh HaBBIKAMHU TMOJY4YCHHUS HHQOpPMAIMM U3 MCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISITh MOUCK, aHAJIN3, CUCTEMATU3AIMI0 W WHTEPIPETAIUIO
uHOOpMAIINK Pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMaTax ¢ Y4eTOM Ha3HadYeHUs WHpOpMaruu
U [IEJICBOU ayIMTOPHH, BEIOMpAst ONITUMATbHYIO (hOpMY ITPEACTABICHUS M BU3yaIH3allHH;

OIICHMBATh JIOCTOBEPHOCTh, JISTUTHMHOCTh WH(MOpPMAIMU, €€ COOTBETCTBHUE
MPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

MCITOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHHA
B PpENICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHM3AIMOHHBIX  3aj]a4
C coOmoneHneM TpeOOBaHWUN JPrOHOMHUKH, TEXHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, TMPaBOBBIX U OTUYECKUX HOPM, HOPM HWH(OPMAIMOHHON
0€30I1aCHOCTH;

BJIaJIETh HABBIKAMHU PACIIO3HABAHUS W 3alIUTHl UHPOpPMAIUU, UHPOPMAIMOHHON
0€30MMacHOCTH JIUYHOCTH.

KoMMyHUKaTHMBHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
OO0wmenne:

OCYILECTBIISATH KOMMYHHUKAIIMU BO BCeX cepax KU3HH;

paciio3HaBaThb HeBep6aJ'II:HI>Ie CpeacrBa 06HICHI/I$I, IIOHUMATh 3HAYCHUC
COIMAJIBHBIX 3HAKOB, PAaCIIO3HABATh IIPCATIOCHIIKHU KOH(l)J'II/IKTHBIX CI/ITya]_II/II\/’I U CMATYATh
KOH(DJTUKTHI;

BJIAJICTH Pa3IMYHBIMU cnocobaMu o0IIeHNs Hu B3aHMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMSTYaTh KOH(DIMKTHBIE CUTYAIINU;

Pa3BEPHYTO U JIOTUYHO U3JIAraTb CBOIO TOYKY 3pCHUA C UCITIOJIb3OBAHUCM A3BIKOBLIX
CPEJICTB.

CoBMecTHasI 1€ATEJIbHOCTD:

MMOHUMATh M MCTIOIh30BaTh MPEUMYIIECTBA KOMaHHOW U HHIUBUYaJIbHON PabOTHI;

BBIOMpPATh TEMATHUKY M METOJIbI COBMECTHBIX JIECHCTBUN C y4€TOM OOITUX HHTEPECOB
¥ BO3MOXKHOCTEH KaKJIOTO WICHA KOJUICKTUBA;

MIPUHUMATH IIEJTH COBMECTHOM JCSITEIILHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JIEVUCTBUA T10 UX JIOCTUKECHUIO: COCTABJIATH IUIAH JICMCTBUN, PACTIPEAEIATH POJIU C Y4ETOM
MHEHUM YYaCTHUKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHON PabOTHI;

OIICHUBATh KA4eCTBO CBOETO BKJaJa M KaXKJOr0 y4acTHHMKA KOMAaHAbI B OO
pE3yJIbTAT IO pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TIPOCKTHI, OIICHWBAThH HWJEH C TIO3WUIMM  HOBHU3HBI,
OPUTHHAILHOCTH, TIPAKTHYECKOW 3HAYMMOCTH;
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OCYIICCTBIEATDh ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAIIUAX,
IPOABJIATbL TBOPYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIIHAaTHUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYHIECTBIISATh  MO3HABATEIbHYIO JIESITEbHOCTh, BBISIBIISTH
npoOJieMbl, CTaBUTh W (OPMYJIUPOBaTH COOCTBEHHBIC 3aadd B 0OOpa30BaTEIbHOU
JEATEeIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH pEUIeHUs MPOoOJIEMbl C Y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

pacimpsATh paMKi Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTCHUH;

JieNaTh OCO3HAHHBIA BBIOOpP, APryMEHTUPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a peuIeHue;

OLICHMBATh IPUOOPETEHHBIHN OTIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO IIMPOKON >PYAUIIMU B Pa3HbIX
o0MacTsAX 3HAHUW, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIA W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOIB:

JaBaTh OILIEHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIETISIM;

BJIaJIETh HaBBIKAMH TO3HABATEIHHOW pedIIeKCUM KaK OCO3HAHHUS COBEPIIAaeMbIX
JIEUCTBUN M MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB M OCHOBAHUMU, MCIOJIH30BATh
IpreMbI pedIICKCUU IS OIEHKH CUTYAITUH, BEIOOPA BEPHOTO PEIICHMS;

OIICHMBATh PUCKHU M CBOCBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKCHUIO;

IPUHUMATH MOTHBBI U APTYMEHTHI IPYTUX MPU aHATIM3E PE3YJIbTATOB ICITEILHOCTH.

IIpunsaTHA ceds1 M APyrux:
IPUHUMATh ce0sl, TIOHUMas CBOM HEJIOCTATKU U JJOCTOMHCTBA;
IIPUHAMATh MOTHBBI M ApIYMEHTBI IPYTUX [PH aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
MpU3HABATh CBOE MIPABO U MPABO APYTUX Ha OIIHOKY;
pa3BUBATh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeJoBeKa.

IMPEAMETHBIE PE3YJIbTATBI

B mpouecce u3ydenust kypca uHpopmaTuku yriayoiaeHHoro ypoBHs B 10 kiacce
00y4YarIMUMUCS OYAYT JOCTUTHYTHI CIAEAYIOLINE TPEIMETHBIE PE3YIIbTATHI:

BJIaJICHUE TPEICTABICHUSMHU O POJIM MH(POPMAIIMK U CBSI3aHHBIX C HEH MPOLIECCOB
B MPUPOAE, TEXHUKE M OOLIECTBE, MOHATHSIMHU «UH(MOpMALMY, «UHDOPMALIMOHHBIN
IPOLECC»,  «CHUCTEMa»,  «KOMIIOHEHTBl  CHUCTEMBI»,  «CUCTEMHBIM 3 deKT,
«MH(}OPMAILIMOHHAS CUCTEMAY, «CHCTEMA YIIPaBICHUS;

BJIaJICHUE METOJIaMM MOKMCcKa HHGopMaluu B ceth HTEpHET, yMEHUE KPUTUYECKH
OLIEHUBaTh UH(GOPMALINIO, MOJYyYEHHYIO U3 ceTu HTepHeT;
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YMEHUE XapaKTepU30BaTh OOJIbIINE JaHHBIC, IPUBOAUTH IPUMEPHI HCTOUHUKOB UX
NOJyYEHUs] W HaIlpaBJICHUS HCIIOJIB30BaHUS, YMEHHME KJIAacCU(PUIMPOBATH OCHOBHbBIE
3a7]auM aHaiaM3a JaHHBIX (IPOTHO3MPOBAHME, KiIacCU(PUKALINA, KIACTepU3alns, aHaTN3
OTKJIOHEHHUH ), TOHUMATh MOCIIEAOBATENbHOCTh PEUICHHS 3a7ad aHaju3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYMCTKA W OIICHKA KauyecTBa JAHHBIX, BHIOOP W/WJIHM MOCTPOSHUE
MOJIeNH, TpeoOpa3oBaHWE JaHHBIX, BHU3yalu3allds JaHHBIX, HHTEPIpPETaIUsI
pe3yJIbTaToB;

NOHMMAaHHWE OCHOBHBIX MPHUHIMIOB YCTpOMCTBA ¥  (DYHKIMOHHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIMN pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBbIKaMU pabOThl C ONEPALIUOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMU
IpPOrpaMMHOr0 OOEecnedeHus I pelleHuss Y4eOHbIX 3aJady 10 BbIOpaHHOU
crelMaIn3aluy;

HAJINYMUE MPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIU B COBPEMEHHOM MMpE,
0 0a30BBIX MPHUHIMIAX OpPraHU3alUd W (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH,
00 00ImMX MpUHIUIIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUSI MHTEPHET -IIPUIIOKCHHI;

MOHMMAaHHUE Yrpo3 HHQPOPMAIMOHHOW Oe30MacHOCTH, HCIOIb30BaHUE METOJIOB
U CPEICTB MPOTUBOACUCTBUA OSTUM Yrpos3aMm, coOJitojieHue Mep O0e30MacHOCTH,
OPEJOTBPAIIAIOIIMX  HE3aKOHHOE  paclpOCTpPAaHEHHE  MEPCOHAIBHBIX  JaHHBIX,
coOmosieHue TpeOOBaHMM TEXHUKM O€30IMaCHOCTH W TUTHEHBl IIpu  pabore
C KOMIIBIOTEpaMH U JAPYrMMH KOMIIOHEHTaMH LU(POBOTO OKPYKEHMs, MOHMUMAHUE
IIPABOBBIX OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX MpOrpamM, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHMMAaHWE OCHOBHBIX TPUHIMWIIOB  JTUCKPETH3AIMM  PA3TUYHBIX  BUIOB
uHdopMaIi, yMEeHrue onpenensaTh MHPOPMAMOHHBIA 00bEM TEKCTOBBIX, IpaPUUEeCcKuX
¥ 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax AUCKPETU3AlUH, YMEHHUE ONpEeAesiTh
CPEAHIOI0 CKOpPOCTb Mepefauyd JAHHBIX, OLEHUBATh M3MEHEHHWE BpPEMEHHU Iepenayu
IpU U3MEHEHUHU WH(OPMAITMOHHOTO 00beMa TaHHBIX M XapaKTePUCTHK KaHaia CBA3H,

yYMEHHUE UCTOIb30BaTh MPHU PEIICHUH 33]]a4 CBOMCTBA MO3UIIMOHHON 3aMUCH YHCET,
aJITOPUTMA [TOCTPOEHMSI 3aIIMCH YUCIIa B TO3ULIMOHHOIN CUCTEME CUMCIICHUS C 3a/1aHHBIM
OCHOBaHMEM M IIOCTPOCHMS 4YHCIa IO CTPOKE, COJAEpKalled 3amuch 3TOr0 4Yucia
B TO3MIIMOHHOW CHUCTEME CUMCIEHHUS C 3aJaHHbIM OCHOBAaHHEM, YMEHHE BBIIOIHAThH
apu(MeTHYeCcKUe Onepaluy B HO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS;

YMEHHE BBITIOTHATH MPE00pa30BaHuUsl TOTUIECKUX BBIPAKEHUH, UCTIONB3YsI 3aKOHBI
anreOppl JIOTHKH, yMEHHE CTPOHUTHh JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOU
U KOHBIOHKTHUBHOW HOPMAIbHBIX (opMax MO 3aJaHHOW TabmuIEe WCTUHHOCTH,
UCCIIEZIOBATh 00JIACTh UCTHHHOCTH BBICKA3bIBAHMSI, COACPIKAILIETO MEPEMEHHBIE, peliaTh
HECJIO’KHBIE JIOTUYECKUE YPABHEHUS U CUCTEMBbl YpaBHEHUM;

MOHMMaHue 0a30BBIX ATOPUTMOB 00PAOOTKH YHUCIOBON U TEKCTOBOM MH(MOpMAIINH
(3amuch YKMceN B MO3UIIMOHHONW CHCTEME CUMCIICHHU S, HAX0XKJIEHUE BCEX MPOCTHIX YUCEI
B 3a/IaHHOM JHarna3oHe, 00padoTka MHOTOpa3psAHBIX IIEJIbIX YUCEII, aHaJIU3 CUMBOJIbHBIX
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CTPOK M JPYIHX), aITOPUTMOB IIOUCKA U COPTUPOBKU, YMEHUE ONPEAEIATh CI0KHOCTb
U3ydaeMbIX B Kypce O0a30BbIX aIrOPUTMOB (CYMMHpPOBAaHHE JJIEMEHTOB MacCHBa,
COPTHUPOBKA MaccuBa, NepeOOpHbIE AITOPUTMbI, JBOWYHBIA TOHWCK) W NPUBOIAUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB Pa3HOM CII0XKHOCTHU JIJIs1 pELICHUS OAHOW 3a/1auu;

BJIaJICHUE YHUBEPCAILHBIM SI3bIKOM ITPOrPaMMHUPOBAHUSI BEICOKOT 0 YpoBHs (Python,
Java, C++, C#), npencraBieHusiMA O 0a30BBIX THUIAX JAHHBIX U CTPYKTypax JAHHBIX,
YMEHHE HCIIOJIb30BATh OCHOBHBIE YIPABIIOMINE KOHCTPYKLIUH, YMEHHE OCYILECTBISATh
aHaliM3 TMPENJIOKEHHOW TMpOrpaMMbl: ONPEIENIATh Pe3yJbTaThl PabOThl MPOrpPaAMMBbI
OpU 33JaHHBIX HCXOJHBIX JIaHHBIX, ONpPEAENSATh, MPU KaKUX HCXOAHBIX JaHHBIX
BO3MOXXHO ITOJIYYEHHE YKA3aHHBIX PE3YJIbTATOB, BBISABIATH JAHHBIE, KOTOPHIE MOTYT
npuBecTH K omubke B pabore mporpammsel, (OPMYIUPOBATh IMPEATIOKEHUSI
10 yJIy4UIEHUIO IPOrpaMMHOI0 KOAa;

YMEHHUE CO3/1aBaTh CTPYKTYPHUPOBAHHbIE TEKCTOBBIE IOKYMEHTBI U IEMOHCTPALIMOHHBIE
MaTepualbl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTrPAMMHBIX CPENCTB
1 00JIaYHBIX CEPBUCOB;

YMEHHE HCIOJB30BaTh JJIEKTPOHHBIC TAaONMIIBI JJISi aHaIW3a, TMPEACTABICHUS
U 00paboTKM JaHHBIX (BKJIIOYAsh BBIUMCICHHE CYMMBI, CPEIHETO apHU(PMETHUECKOTO,
HauOOJBIIEr0 U HAMMEHBIIETO 3HAYEHUH, pEICHUE YpaBHEHUH, BEIOOp ONTUMAIbHOTO
peleHus1, noa00p JMHUYU TPEHa, PELICHUE 3a/1a4 IPOTHO3UPOBAHMUS).

B mporecce u3yuenust kypca undopmatuku yriayoiaenHoro yposHs B 11 kiacce
o0y4JaromumMucs Oy1yT JOCTUTHYTHI CIEAYIOIINE TPEIMETHBIE PE3YIIbTaThI:

YyMEHUE CTPOUTHb HEpPaBHOMEpHBIE  KOJbI, JIONMYCKAIOIIUE  OJHO3HAYHOE
JEKOJIUPOBAHUE COOOIIEHUN (MPEePUKCHBIE KOIbI), UCIOJIb30BATh MPOCTECUIIINE KOIbI,
KOTOpBbIE€ TIO3BOJISIIOT OOHAPYKMBAaTh W MCIHPABJIATh OMMOKK TP Tepefade JTaHHBIX,
CTPOUTH KOJ, OOECMEeYMBAIOIINA HAMMEHBIITYI0O BO3MOXHYIO CPEIHIO JUIMHY
COOOIIIEHUS TIPU W3BECTHOW YaCTOTE€ CUMBOJIOB, MOSICHATH MPUHIIAIIBI pAa0OTHI MPOCTHIX
QITOPUTMOB CXKATHUS TAHHBIX;

YMEHHE periaTh alrfOPUTMUIECKUE 33]]a49H, CBSI3aHHbBIE C aHaTu30M rpadoB (3amadu
MOCTPOEHUS ONTUMAIILHOTO IyTH MEXKIY BeplIMHaMU Tpada, onpeaeneHus KoIMiecTBa
pPa3IMYHBIX MYyTEeH MEXAY BEpIIMHAMH OPUEHTHPOBAHHOTO AalMKIMYeCKoro rpada),
YMEHHE UCTIOIb30BaTh AEPEBhs MIPU aHAIHU3E U MOCTPOCHUU KOJIOB U IS MIPEICTABIICHUS
apu(METUYECKUX BBIPAKECHUM, TIPU PEIICHUM 3a]ad MOUCKA U COPTHUPOBKH, YMEHHE
CTPOUTH JICPEBO WIPHI IO 33aJJaHHOMY aJIrOPUTMY, pa3pabaTbiBaTh U OOOCHOBBIBAThH
BBIUTPBIIIHYIO CTPATETUIO UTPHI;

yMEHUE pa3padaThiBaTh U PEaM30BBIBATh B BUJEC MpOrpaMM 0a30BbIC alrOPUTMBI,
yYMEHHE UCII0IH30BaTh B MPOrpaMMax JIaHHBIC Pa3IMYHBIX TUIIOB C Y4€TOM OTpaHUYCHUI
Ha JIMara30H UX BO3MOXKHBIX 3HAYEHUMN, MPUMEHSTH MPU PEUICHUU 3a7ad CTPYKTYpPbI
JAHHBIX (CIHCKH, CIIOBApU, CTEKU, OUYEPEIH, JEPEBbs), NCIIOIb30BaTh 0a30BbIE ONEpaIuu
CO CTPYKTYpaMH JaHHBIX, MPUMEHSTh CTaHJIAPTHBIE W COOCTBEHHBIC MOIIPOrPAMMBbI
JUTs1 00paOOTKU YHUCIIOBBIX JTAHHBIX U CHMBOJIBHBIX CTPOK, UCITOJIB30BATh MPHU pa3padOTKe

21
IokymeHT co3aaH B anekTpoHHon chopme. Ne Corn 109 ot 28.04.2026. VcnonHuTens: KOHycosa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 21 u3 63. CtpaHuua cosgaHa: 28.04.2026 17:58 =¥ TATAPCTAH



®enepanbHas pabodas nporpamma | Uadopmatuka. 10—11 xmaccer (yriryOaeHHbIH yPOBEHB)

nporpaMMm  OMOIMOTEKM MOANPOrpamMM, 3HaTh (YHKIMOHAIbHBIE BO3MOXKHOCTHU
WHCTPYMEHTAJIBbHBIX CPEJCTB Cpeabl pPa3pabOTKH, YMEHHE WHCIOIb30BaTh CPENICTBA
OTJQJKM TPOTpaMM B Cpeae IMpPOrpaMMHUPOBAHHSA, YMEHHE JOKYMEHTHPOBATh
MIPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHULIbI;

BJIQJICHUEC OCHOBHBIMH CBEACHHSAMHU O 0a3zax JTaHHBIX, UX CTPYKType, CPEACTBaxX
CO3/1aHusI U pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TaOJUUYHbIE (PENSIMOHHBIE) 0a3bl
JAHHBIX (COCTABJATH 3ampoChl B 0a3ax MaHHBIX, BBITOIHSATH COPTUPOBKY W TOWCK
3amuceld B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO0 0a3y MaHHBIX) W CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJAENMU JUIsl aHalu3a
OOBEKTOB M MPOLECCOB: (HOPMYIUPOBATh II€JIb MOICIUPOBAHUSA, BBINOIHATH aHAIU3
pE3yNbTaTOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHUSA, OLIEHUBATh COOTBETCTBUE MOJIEIU
MOJICTUPYEMOMY OOBEKTY WJIM TPOLECCY, MPEACTABIATh Pe3yabTaThl MOJESIUPOBAHUS
B HaIJIS,THOM BH/IC;

YMCHHE OpPTraHU30BBIBAThH JTUYIHOE UH(GOPMAITMOHHOE MIPOCTPAHCTBO
C HCIOJIb30BAaHUEM Pa3IUYHBIX CPEACTB IU(PPOBBIX TEXHOJOTHH, IMOHUMAHUE
BO3MOXXHOCTEH  IHU(PPOBBIX  CEPBHCOB  TOCYAAPCTBEHHBIX  YCIyT,  ITU(POBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPUHIIMIIOB pPaOOThl, BO3MOXXHOCTEW W OrpaHUYCHHUS
MPUMEHEHUS TEXHOJIOTUN UCKYCCTBEHHOT'O MHTEJUIEKTA B PA3TUYHBIX 00JIACTSAX, HATUYNE
NPEICTaBICHUNA O Kpyre pemaeMbIX 3aJad MaIllMHHOTO OOydeHus (pacrio3HaBaHHUS,
KJIacCU(PUKAIIMU W TMPOTHO3UPOBAHUS) HAIMYHUE TPEJCTABICHUNH 00 HCIOJIb30BAHUU
WH()OPMAITMOHHBIX TEXHOJIOTHHA B Pa3IMYHBIX PO ECCHOHABHBIX cepax.
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10 KUJIACC
HaumeHnoBanue
No KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesoB U TEM [IporpammHoOe conepxkaHue
n/n 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

TpeOoBaHUs TEXHUKH O€30MaCHOCTH U
TUTUEHBI TPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTaMH [U(GPOBOTO
OKPYKCHHUS.

[IpuHUMIBI pAaOOTHl KOMIIBIOTEPOB

Y KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢on Heiimana. ABTomarnueckoe
BBITIOJTHEHUE TTPOIPAMMBI ITPOLIECCOPOM.
OnepatuBHasi, TOCTOSTHHAS

U J0ATOBpeMEeHHas nmaMsTh. OOMeH
JAHHBIMU C IIOMOUIBIO ILIUH.
KoHTpoIIephl BHEIHUX YCTPOMCTB.
[IpstMoO¥ TOCTYI K TTAMSATH.

OCHOBHBIE TEHJICHLINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.
[TapanienbHbIe BBIYUCICHUS.

AHaM3UpPOBaTh YCIOBUS
UCITOJIb30BAHUSI KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMITIOHEHTOB IIU(GPOBOTO
OKpPYKEHHS C TOUKH 3pEHUs TpeOOBaHUMN
TEXHUKHU O€30MaCHOCTH Y TUTUEHBI.
OnuceiBaTh COCTaBHBIE YaCTH

Y NPUHIUIBI pa00OThl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MTOKOJICHU M.

Hckate B cetn IHTepHET MHGMOpMAIIHTIO
00 OTEUECTBEHHBIX CIECIHAIINCTAX,
BHECILINUX BKJIaJ B Pa3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTh NpUMeEpHI,

! Kypcusom B coepsKaHNM TEMATUYECKOTO TUTAHMPOBAHMS BBIIENSETCS MATEPUAN, KOTOPBIH HE ABIAETCS 00S3aTENBHBIM ITPH N3Y4EHHHU M HE BXOJUT B COJIEPIKAHNE TTPOMEKYTOUHOMN HITH
WUTOTOBOH aTTECTAINH T10 TIPEIAMETY.
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MHOFOHpOH@CCOpHBI@ CHUCTCMBEI. IMOATBCPKAAIOINNEC TCHACHINN PAa3BUTHA
CYHCpKOMHBIOTGpBI. PaCHpe,Z[CJICHHBIG BBIYMCJINTEILHON TEXHUKH.
BBIYHMCIIMTCIIBHBIC CUCTCMbBI U o6pa60TI<a [TosicHATD CYIIHOCTD I1apaJlICIIbHBIX

OonbIIMX JaHHBIX. MOOUITEHBIE BbIUHCIICHUH. [IpuBOAUTE IpUMeEpBI
u(ppoBbIe YCTPOUCTBA U UX POJIb 3a/1a4, JJIsl peIICHUs KOTOPBIX

B KOMMYHHKAIUAX. BcTpoeHHbie MIPUMEHSIOTCS CYNIEPKOMIIbIOTEPHBIE
KOMIIBIOTEPBI. MUKPOKOHTPOJLIEPHI. TEXHOJIOTUU WJIU TEXHOJIOTUHU
Po6oTu3npoBaHHbIE TPOU3BOJICTBA pacnpeneeHHbIX BBIYUCICHUN.

XapakTepru3oBaTh POOOTU3UPOBAHHbBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOICTBA U UX POJIb B KOMMYHHUKAIIUSIX

1.2 | IIporpammHoOe 6 [IporpammHoe obecnieueHue Paborars ¢ rpaguueckum nnrepdericom
oOecrieueHue KOMIIBIOTEPOB U KOMIIBIOTEPHBIX ornepauonHoi cuctemsl (OC),
cucreM. Buabsl mporpaMmMHOro CTaHJAPTHBIMU U CITYKEOHBIMU
o0ecrieyeHus ¥ X Ha3HaAuYCHHUE. MPUIIOKEHUSIMU, (PailIoBEIMU
OCOOEHHOCTH MPOrPaMMHOTO MEHEKEPAMHU.
obecrieueHus MOOUJIbHBIX YCTPOUCTB. COoOTHOCUTH BUJIBI TUIEH3UI
[TapannenpHOE NPOrpaMMHUPOBAHHUE. HA MCIOJIb30BAaHUE IPOTrPAMMHOIO
CucremHOe mporpaMMHoe oOecrieueHue. | 00ecredeHus U MopsIoK ero
OrnepalliOHHBIE CUCTEMBI. Y THUJIUTBHI. UCITOJIb30BAHUS U PACIIPOCTPAHEHHS.
HpaiiBepbl ycTpoicTB. MHCTAIIIAIAS [IpuBOIUTE IPUMEPHI IPOIIPUETAPHOTO
Y JEMHCTAIUISLNS TPOrPAMMHOIO U CBOOOHOTO MPOrPaMMHOTO
obecnieueHusl. oOecrnieyeHus1, MpeIHa3HaYeHHOTO
daiisioBble cUCTEMBI. [IpuHIATIBI JUIS PELIEHNS] OJHUX U TEX K€ 3a/1ad4.
pa3MelleHus: U UIMEHOBaHUs (ailioB HaspiBaTh OCHOBHBIE TPABOHAPYLIEHUS,
B JoJrOBpeMeHHOM namsaTu. [[labnonbl | uMeromue MectTo B 00J1acTu
JUTS OTIMCaHus rpynn Gaiios. KCIOJIb30BAHUS IPOrPAMMHOIO
24
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3aKoHOAATENbCTBO Poccuiickon 00CCIICUCHHS, K OTBETCTBCHHOCTh
deaepanyu B 00J1aCTH MPOTPAMMHOTO 3a HUX, IPEYCMOTPEHHYIO
oOecrieueHus. JIMIeH3upoBaHKe 3aKOHOAATEILCTBOM PO.
IIPOrPaMMHOI0 00ECIICUCHHS Hpaxkmuueckue padomoi’:

u nudpoBbix pecypcoB. [Iponpuerapuoe | I. Uucmannayus u oeuncmaniayus
U CBOOOAHOE MPOTrPaMMHOE npocpamm

obecnieuenue. Kommepueckoe

¥ HEKOMMEPYECKOEe UCTIOIh30BaHHE
MIPOrPaMMHOTO 00ECTICUCHHUS

U 1M (POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMast
3aKOHOIATEILCTBOM Poccuiickon
deneparuu 3a HEIIPaBOMEPHOE
UCTIOJIH30BaHKE ITPOTPAMMHOTO
obecrnieyeHus U U(POBBIX PECYPCOB

1.3. | KomneroTepHsie cetu 5 [IpuHIMIIBEI TOCTpOEHHUS U anmnapaTtHbie | [1osSCHATE MpUHIUIIBI TOCTPOEHUS
KOMITOHEHTBI KOMITBIOTEPHBIX CETEM. KOMITbIOTEPHBIX CETEM.
Ceresbie mpoTokobl. Ceth UnTepHET. | BBIIBIATH 001IIee U pa3nuyus
Anpecanus B cetu HTepHET. B OpraHU3aluy JOKAJIbHBIX
[Tporokonsl cteka TCP/IP. U TJI00QTBHBIX KOMIIBIOTEPHBIX CETEH.
Cucrema JOMEHHBIX HUMEH. [IpuBOOUTE MPUMEPHI TPOTOKOJIOB
Pa3nenenune IP-cetn Ha nmoacetu creka TCP/IP ¢ onpeneneHHbIMU
C MOMOIIbIO Macok nozacereil. CereBoe | QyHKUHSIMU.
aamuHHCcTpupoBanue. [lonyuenue Hcrnonp30BaTh Macku MOACETEN
JTAaHHBIX O CETEBBIX HACTPOMKAX 11t pazouenust [P-cetu Ha mojaceTH.

Tpennaraemerii B mporpaMme 1o MHGOPMATHKE MEPEUEHb MPAKTUIECKMX PabOT ABIAETCS PEKOMEHIATENBHBIM, YIUTENb JIENAET BHIOOP TPOBEIEHNS TPAKTHYECKUX PaboT.
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KoMIibtoTepa. [IpoBepka HaIMuus CBA3U
c y3soM cetd. Onpenenenne Mapuipyra
JIBUKEHUSI IAKETOB.

Bunbl nestenbHoct B cet MIHTEpHET.
Cepsucsl lHTepHETA.
["eonndopmalmoHHbIE CUCTEMBI.
["'eosioKaliMOHHBIE CEPBUCH] PEAIBHOTO
BpPEMEHHU (HampuMep, JOKALHs
MOOUJIBHBIX TEJIEPOHOB, OMPEIETICHHE
3arpy>KeHHOCTH aBTOMarucTpaieil),
UHTEPHET-TOPrOBIIs, OPOHUPOBAHHE
OMJICTOB M TOCTHUHHII.
["'ocynapCTBEHHBIE 3JIEKTPOHHBIE
cepBHCHI U yciIyrd. ColHaIbHbIE CETH —
OpraHu3alus KOJUIEKTUBHOIO
B3aMMO/IEUCTBUS U OOMEHA JTaHHBIMHU.
CeTeBoil 3THKET: MPaBUIIA IOBEACHUS

B knbeprnpocrpaHcTse. [Ipobiema
HOJJIMHHOCTH TTOJIy4€HHOM
uHpopmauu. OTKpbITbIE
o0pa3oBaTeIbHBIE PECYPCHI

[IpuMeHATH MpOrpaMMHOE
oOecrieyeHue JJisi MPOBEPKHU
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe aomunucmpuposaHue

1.4

Nudopmanmonnas
0€30MacHOCTb

TexHOreHHbIE U PKOHOMUYECKUE
yI'PO3bl, CBSI3aHHBIE C UCIIOJIH30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHojorui. Ooume npoodIeMbl
3alUThl UHPOpMALUU

1 nH(OPMAIIMOHHON OE€30MacCHOCTH.

XapaKkTepu30BaTh CyUTHOCTh NOHATUN
«MH(pOpMaALIMOHHAs O€30MMACHOCTH,
«3alnTa nHQOpMaIUn».
®opMyIMpoBaTh OCHOBHBIE MPABHUIIA
MH(OpMaIIMOHHON O€30MacHOCTH.
AHanu3npoBaTh 3aKOHOAATEIBHYIO
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CpenactBa 3auThl HHQOpMALTUU 0a3y, Kacaroyrocsi HH(HOpPMALIMOHHON
B KOMITbIOTEPAX, KOMITBIOTEPHBIX 0e301acHOCTH.
CEeTSIX U aBTOMAaTU3UPOBAHHBIX [IpumeHsTh cpencTBa 3aIuThl
UH(OPMAIIMOHHBIX CUCTEMAX. uHdopmaru: 6panaMaysphl,
[IpaBoBoe obecnieueHue AHTUBUPYCHBIC TIPOTPAMMBI,
nH(pOpMaIIMOHHON 0€30MacHOCTH. MapoJIMpOBAHKE U apXUBUPOBAHMUE,
[IpenoTBpaienue mu(ppoBaHue.
HECaHKIIMOHUPOBAHHOT'O IOCTYIIa [IpenoTBpaiarhb
K JTUYHOU KOH(PHUICHIINATLHON HECAHKI[MOHUPOBAHHBIN JOCTYI
uH(pOpMaIUH, XpAHAILIEHCS K JTMYHON KOH(PHUACHINATbHON
Ha MEePCOHAIIbHOM KOMITBIOTEPE, uHpopmarmu, XpaHsiiencs
MOOMJIBHBIX YCTPOUCTBAX. Ha NEPCOHATBHOM KOMIIBIOTEPE,
BpenonocHoe nporpaMmmHoe MOOHJIbHBIX YCTPOMCTBAX.
obecrieuyeHue 1 crocoobl Ilpakmuueckue padomoi:
O00pBOBI C HUM. AHTHBUPYCHBIC 1. Aumueupycuvle npospammai.
nporpaMmbl. Opranuzaius JUIHOTO 2. lllugpposarnue oannwvix
apxuBa nuHdopmanuu. PesepHoe
konmpoBanue. [TaponbHas 3amura
apxuBa.
[udpoBanre JaHHBIX.
CuMMETpUYHBIE 1 HECUMMETPUYHBIC
I QpHI.
[ pel npocToii 3aMEHBI.
[udp Le3aps.
[udp Buwxenepa.
Anroputm mudpoBanus RSA
Hroro no pazneny 24
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Paszneua 2. Teopernueckue oCHOBbI HH(GOPMATHKH
2.1 | IIpencraBieHne 19 Nudopmanus, 1TaHHBIE U 3HAHUSL. I1osICHATB CYIIHOCTH NOHATUI
uHpopmanuu NudopmManiionHbie MPOIIECChl «uHbOpMaIUY, «TaHHBIC», «3HAHUSD.
B KOMIIBIOTEPE B IIPUPOJIC, TEXHUKE U 0OIIIEeCTBE. Pemars 3agaun Ha u3mepeHne
HenpepbiBHBIE U TUCKPETHBIE nH(pOpMAaIINH, 3aKITIOYCHHON B TEKCTE,
BEJIMYMHBI U curHajabl. HeoOX0auMOCTh | ¢ TTO3HUIMH aj(haBUTHOTO MOX01a
JTUCKPETU3aUA HHPOPMAITUH, (B peANOI0KEHUU O PABHOM
MPEHA3HAYCHHOM ISl XpaHEHUs, BEPOATHOCTH TOSBJICHUS] CHMBOJIOB
nepeaadyr ¥ 00padOTKH B IIU(POBBIX B TEKCTE).
CHCTEMax. [TosicHSITH HEOOXOAUMOCTD U CYIITHOCTh
JIBOM4YHOE KOJUPOBAHHUE. JTUCKPETU3AIUM TIPU XPAHEHUH,
PaBHOMEpHBIEC U HEPAaBHOMEPHBIC KOJIBL. | Iepeaadye U 00padOTKe JaHHBIX
JlekoupoBaHue COOOIICHUH, C ITIOMOIIBIO KOMITBIOTEPOB.
3alIMCaHHBIX C TOMOIIBIO [TpuBOAUTE MPUMEPHI PABHOMEPHBIX
HEPaBHOMEPHBIX KOAOB. Y cnoBue MaHo. | 1 HEpaBHOMEPHBIX KOA0B. KogupoBaTh
[TocTtpoenne 0THO3HAYHO 1 JIEKOJIUPOBATH COOOIIICHUS
JIEKOAUPYEMBIX KOJOB C MOMOIIBIO C UCTIIOJIb30BAHUEM PABHOMEPHBIX
nepeBa. EnuHUIBI U3MEPEHUS Y HEPAaBHOMEPHBIX KOJIOB.
KojmdecTBa nHpopmaruu. AndaButHbiil | CTpouTh NMpePUKCHBIC KOJIBI.
MMOJIXO0JI K OI[CHKE KOJINUECTBA KnaccuduunupoBatrh cucTeMbl
nH(popMalum. CUMCJICHHS.
Cucremsl cuncienus. PasBepuyras BrInoHATE CpaBHEHHE YHUCET,
3aMKCh LEbIX U JPOOHBIX YHUCEIT 3alMCaHHbBIX B JBOMYHOM,
B TIO3UIIMOHHOM CHUCTEME CUMCIICHUS. BOCBMEPUYHOW M IIECTHAALATEPUIHON
CBolicTBa MO3UIIMOHHON 3aIlMCH YHCJIA: | CHCTEMAaX CUYUCIICHHU.
KOJIMYECTBO (P B 3aMUCH, MPU3HAK OcymecTBasATh NEPEBOJT YUCET MEKTY
JICJIMMOCTH YMCJIa HA OCHOBAHUE JIBOMYHOW, BOCbMEPUYHOMN
28
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CUCTEMBI CUYUCIICHUS. AJITOPUTM
MEPEeBO/IA EJIOT0 Yncia U3 P-nuHOU
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
AJITOPUTM NEPEeBOJIa KOHEUHOU P-U4HOU
IpoOH B ACCATUUHYIO. AJTOPUTM
MepeBO/Ia 1EJ0r0 YHCIIa U3 JECATUYHON
CHUCTEMBbI CUUCIIEHUS B P-UUHYIO.
[lepeBos KOHEUHOM MECATUYHOU IpoOH
B P-nunyro. JIBon4yHasi, BOCbMEpUYHAs
Y [IECTHAIIATEpUYHAs CUCTEMBI
CUMCJICHUS, CBSI3b MEXKTY HUMH.
Apudmernyueckre onepannu

B IMO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS.
Tpouunas ypasuoseuwienuas cucmema
cuucnenus. /[gouyno-oecaimuunas
cucmema CHUCIeHUs.

Konuposanue tekcroB. KoaupoBka
ASCII. OgHoOalTHBIE KOAUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
nH()OPMAITMOHHOTO 00beMa TEKCTOBBIX
COOOIICHUH.

KoaupoBanue nzodpaxxennii. Onenka
UH(}OpPMALIMOHHOTO 00BEMa
rpa@uYecKuX JaHHBIX TPH 3aJaHHBIX
pa3pelIeHuH U TITyOUHE KOJAUPOBAHUS
uBeta. [[BeToBbie Mogenu. BekropHoe

Y TIECTHAIATCPUIHON CHCTEMaMHU
CUHCIICHUS.

BhITIONHATH CIIOKEHHUE U BHIYUTAHUE
YUCEJI, 3aMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOW U MIECTHAAATEPUIHON
CHUCTEMaX CUUCIICHHSI.

Ocy1iecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpPMALIMH C TIOMOIIbIO
KOJIMPOBOYHBIX TAOJIHII.

Omnpenensats HHOOPMAITMOHHBINH 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HBIX
KOJMPOBKaX.

Boraucnsats pa3mep 11BETOBOI NAIUTPHI
0 3HAYEHUIO0 OMTOBOM TTYOMHBI 1IBETA.
Omnpenensats pazmMepsl rpaguuecKux
(haiiIoB MPpU U3BECTHBIX PA3PEIICHUU U
TIIyOMHE KOJTUPOBAHUS 1IBETA.
Boruucnsats nHGOpMAaLMOHHBIN 00BeM
1u(pOBOM 3BYKO3AIKCH IO YaCTOTE
JTUCKPETU3allMU, TIIYOMHE KOAUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. Jluckpemuszayus epaghuueckoii
uHpopmayuu.

2. uckpemu3sayus 36yko60u
uHgpopmayuu
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KoaupoBanue. @opmartsl rpaduIECcKuX
daiinos. TpexmepHas rpaduka.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka
MH(}OPMAIIMOHHOTO 00beMa 3BYKOBBIX
TAHHBIX MPH 3aIaHHBIX 9aCTOTE
JUCKPETU3ALUU U Pa3psAHOCTU
KOJUPOBAHUS

2.2 | OcHOBBI anreopbl
JIOTHKHU

14

AnreOpa noruku. [loustue
BbICKa3bIBaHMs. BhICKa3bIBaTENbHbIC
dbopmabl (ipeaukatsl). KBaHTOpHI
CYLIECTBOBAHHUS M BCEOOITHOCTH.
Jlornueckue onepanuu. TaOaHITbI
HUCTUHHOCTHU. JIOTMUECKHE BhIpAKEHUS.
Jlornueckune TOXXAeCTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIHUI] HCTHHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KECTBAMH.

3aKoHbI aNreOpbl JTOTUKH.
DKBUBAJIEHTHBIE MPEOOPa30BaAHUS
JIOTUYECKUX BhIpaxkeHui. Jlornueckue
YpaBHEHHUS U CUCTEMbI YpaBHEHUM.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JIOTUYECKHUX

[TpuBOAUTH MPUMEPBI JIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHUM.
Pa3znuuarh BbICKA3bIBaHUS U HPEIUKATHL.
VY cTanaBaMBaTh CBA3b MEXKIY alnreOpou
JIOTHKHU ¥ T€OpUEH MHOXKECTB.
BreraucnsaTh 3Ha4eHHST TOTHIECKIX
BBIPQKCHU C JIOTHYECKUMHU
olepauusMi KOHBIOHKIIUH,
IN3BIOHKIINY, THBEPCUU, UMIUIMKALINY,
HKBHUBAJICHITHH.

[IpoBoaNTh aHANN3 TaOIULl HCTUHHOCTH.
CrpouTth Ta0AMILIBI HCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUH.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHus JIOTHUYECKUX
BBIPAYKEHUI C UCIOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

Ocy1ecTBIATh MOCTPOEHUE
JIOTUYECKOT'0 BBIPAXKEHUS C JaHHON
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(G yHKIUH.

Kanonunueckue popMbl Iorndeckux
BbIpakeHU. COBEpILICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJIbHbIE (POPMBI, AIITOPUTMBI X
MOCTPOEHUS 1O TAOIUIE UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CyMmmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIIEMEHTAX 1O 3aIaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIKCh JJOTUYECKOTO
BBIPAXEHUS 110 JIOTUYECKOU CXemMe

Ta0IUIEe UCTUHHOCTH U €0
YIIPOILLEHHUE.

Pemate npocteie noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHUI.
XapakTepru30oBaTh JOTUUECKUE
AJIEMEHTHI KOMIIBIOTEPA.

[TosiIcHATH YCTPOMCTBO CyMMaTOpa

U TpUITEpA.

3anucelBaTh JIOTHYECKOE BBIPAKEHUE
IO JIOTUYECKOM CXEME.

Ctpouthb cXeMbl Ha JIOTUYECKHUX
AJIEMEHTAaX 10 33JaHHOMY JIOTUYECKOMY
BBIPAKEHMUIO.

Ilpakmuueckue pabomoi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADJIUYHOM Npoyeccope

23

Komnbrorepnas
apudmeTnka

[IpeacraBneHue LEIbIX YUCEN B MaMSATH
KoMIbloTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKCell MpU OrPaHUYECHUN
KOJIM4ecTBa pa3panos. [lepenonHenue
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT.
JIBOUYHBIN JOMOJHUTEILHBINA KO
OTPHULIATEIbHBIX YHCEIL.

[ToOuTOBBIC JIOTUYECKUE ONEPALIIH.
Jlornueckuid, apupmMeTudecKui

1 nukamdeckuit casuru. [ludpoBanue

[TonyyaTh BHyTpEeHHEE MPE/ICTABICHUE
LEJIBIX Y BEIIECTBEHHBIX YHCEI

B [IaMSTU KOMIIBIOTEPA; ONPEAENAThH
110 BHYTPEHHEMY KOAY 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBbHIE

Y 3HAKOBBIE JaHHBIE.

[TosicHSITh IOPSIIOK BBITIOJHEHUS
apruMETHUUECKUX Omepaluii ¢ HeIbIMU
Y BEILIECTBEHHBIMU YHCIIaMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTOTHYECKUE
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C TIOMOIIIbIO TOOUTOBOM ONepalu OIlEpaLIUU.

«uckioygaromiee Iy . XapakTepru3oBaTh MPEACTABICHUE
[IpencraBieHne BEMIECTBEHHBIX YHACEN 1 XpaHECHUE B NIaMATU KOMIIBIOTEPA
B MaMATH KOMITbIOTEpA. 3HavaIllasi 4acTh | BEIIECTBEHHBIX YHCEIL.

Y NOpsiAoK uncia. J(uamna3zon 3HaueHnit | [10ACHATh NPUYUHBI HAKOTUICHUS

BEIIIECTBEHHBIX uncel. [Ipodiempl OIHUOOK MPU BBIYUCICHUSIX
XpaHEHUS BEILIECTBEHHBIX YHCEIL, C BELIECTBEHHBIMU YUCJIAMU.
CBSI3aHHBIC C OrpaHU4YCHUEM KonnuecTsa | IIpakmuueckue pabomot:
pa3psaoB. BeinosiHeHue onepanui 1. H3yuenue nopaspsaoHo20 MAUUHHO20
C BEILIECTBEHHBIMH YUCJIaMH, npeocmasieHus Yeavlx U 6euecmeeHHblX
HAKOIUJICHHUE OITMOOK MPY BBIYUCIICHUSX | Yucel

Hroro no pazneny 40

Pazgen 3. AiropurMbl 1 IPOrpaMMHUP OBaHHE

3.1 | Beenenue 16 OmnpeneneHne BO3MOXKHBIX pe3yJIbTaTOB | BBISICHATH pe3ynbTar paboThI

B IIPOIPAMMUPOBAHUE paboThI MPOCTEHININX ANTOPUTMOB ANrOpUTMa JUIsl UCTIOJTHUTENS
YIPaBJICHUS UCTIOJTHUTEISAMU MIpY 3aJaHHBIX UCXOAHBIX TaHHBIX,
Y BBIUMCIIUTEIBHBIX aJITOPUTMOB. ONPEACIISITh BO3MOKHBIE UCXOAHBIE
OnpeneneHre MCXOAHBIX TaHHBIX, JAHHBIE JIJISI U3BECTHOTO PE3yJIbTaTa.
IIPU KOTOPBIX aITOPUTM MOYKET JaTh [IpuBOOUTE MPUMEPHI ANTOPUTMOB,
TpeOyeMBbIil pe3yibTar. CoZIepKalIUX MOCIIEI0BATENbHBIE,
Dtanbl penieHus 3aa4 Ha KOMIIbIOTEPE. | BETBSIIUECS U LIUKINYECKUE CTPYKTYPHI.
HNHcTpymMeHTanbHbIE CPEACTBA: AHaM3UpOBaTh HUKINYECKUE
TPAHCIATOP, OTIATUYUK, AITOPUTMBI IS UCTIOJTHUTEIS.
npodunupoBmuk. Komnumsius BrinensaTe atansl pelienus 3a1adu
Y UHTEPIPETALIUS ITPOTPaAMM. Ha KOMIIBIOTEPE.
BupryaibHbie MalIMHbIL. [ToACHATH CYIIIHOCTD BBIJIEJIEHHBIX
HuTerpupoBanHas cpena pa3paboTKH. ATaIoB.
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Metoibl OTIaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
tabsmil. OTaa0YHBIA BHIBOJ.
[TomaroBoe BbINOJIHEHNE POTrPAMMBI.
Touxku ocranosa. IIpocmoTp 3HaueHUN
MEPEMEHHBIX.

SA3bik porpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYUCIIEHHBIE, BEIICCTBCHHBIE,
CUMBOJIBHBIE, JJOTHYECKHE. BeTBIEeHUS.

CnoxHbie YyCJIOBHAL. I_[I/IKJ'H:I C YCJIOBHUCM.

[{1KJIBI IO IEPEMEHHOM.
B3anmo3amMeHsIeMOCTh Pa3TUYHbIX
BUJIOB LIMKJIOB. IHBapHUaHT IUKJIA.
CocraBieHue LUKIa C UCIIOIb30BaHUEM
3apaHee ONpeeIeHHOr0 MHBapHaHTa
LUKJIA.

JlokyMeHTHpOBaHuE MPOrpaMM.
Hcnonb30BaHE KOMMEHTAPHEB.
[TonroroBka onucanusi NpOrpaMMbl

Y MHCTPYKLHH JIJISl IOJIb30BATEIIS.
AnroputMbl 00pabOTKH HATypaTbHBIX
YUCell, 3aMCAaHHBIX B TO3UIIMOHHBIX
CUCTEMaX CUUCIICHHUS: pa30HEeHHE
3aMKCH YKciia Ha OTACNbHbBIC TUDPHI,
HaXO0XJAECHUE CYMMBI U IIPOU3BEICHHUS
1idp, HAXOXKJICHUE MaKCUMAJILHON

OTnaXuBaTh MPOTPAMMBI C TTOMOIIHIO
TPaCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEHN
OTJIaTIMKa CPebl TPOTPaMMHUPOBAHUSI.
CocTaBiATh JOKYMEHTAIIUIO

Ha TIPOrpaMMmy.

Pa3pabarbeiBaTh 1 peam30BbIBATh

Ha SI3BIKE MPOTPAMMHPOBAHHSI
aJITOPUTMBI 00PAOOTKH IEITBIX YHUCEN,
B TOM YHCJIC TIEPEOOPHBIE aITOPUTMBI.
Pa3pabarsiBaTh mporpamMmbl

JU1s1 00paObOTKHU JJAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomxa yughp
Yeno2o YUCia 8 pa3iudHblX CUCEMAX
CUUCTIEHUSL C UCNOIb30BAHUEM ONEpaAyUlL
YenouUCTIeHHOU apu@dmMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka 0aHHbIX, XPAHAUUXCSL

8 atinax
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(MUHUMATBHOWN) IUQPBHIL.
HaxoxaeHne Bcex MpoCThIX YUCET

B 33JlaHHOM Auana3one. [Ipeacrasienue
4KClia B BUJIe Habopa MPOCThIX
COMHOXUTEJICH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBBIE U TBOMYHBIC
¢aitnbl. DaitoBbie IEpEeMEHHbBIE
(daitmoBeie ykazarenu). Utenue

u3 (aitna. 3anuce B aiin

3.2

BcniomorareapHbie
AT OPUTMBI

Pa3Ounenue 3amaun Ha moa3agadu.
[Tonmporpammsl (Iporeaypsbl

u ¢pyHkuun). Pekypcus. PekypcruBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEYPHI ¥ (PYHKITUH.
Hcnonb30BaHue CTEKa AJI1 OpraHu3aluu
PEKYPCHBHBIX BbI30BOB.

Hcrnonp30Banue crangapTHOU
OMOIMOTEKH SA3bIKAa IPOrPAMMHUPOBAHUS.
[Toaxrouenme OMOIMOTEK
IOAIPOrpaMM CTOPOHHUX
nponsBoauTened. MoayIbHbINA PUHIUI
MOCTPOEHUS TPOrpaMMm

Pa30uBaTh 3aauy Ha MO/I3a/1a4U.
OdopMITATh TOTUYECKU LIETOCTHBIE
WJTU TIOBTOpSIOIIHECs pparMeHThI
MporpaMMBbl B BUIE TTOAMPOTrPAMM.
[TOsICHATB CYIIIHOCTh PEKYPCUBHOI'O
aNropuTMa.

HaxomuTs pexypcruBHBIE 00BEKTHI
B OKPYKAIOIIEM MUDE.

Onpenensite pe3ysbTar padoThI

IPOCTOr0 PEKYPCUBHOIO alrOPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKU MOANPOrpamMM si3bIKa
MpOrpaMMHPOBAHUS, OMOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpyuMeHSTh MOAYIBbHBIN TPUHITUTT
pH pa3pabOTKe MPOTrPaMM.
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Ilpakmuueckue pabomoi:

1. Ucnonvzosanue noonpozpamm
CMAaHOapmuol OUbIUOMeKU s3bIKa
NPOSPAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. PexypcusHble noonpocpammi.

4. MooynvHblll npuHyUn NOCmMpoeHus
npocpamm

3.3 | YUncieHHEBIE METOABI

Yucnennsle MeToabl. ToyHOE

U IPUOJIMKEHHOE PEIICHUS 3a/1auu.
UucrieHHbIE METO/IbI pelIeHuUs
ypaBHEHUI: MeTo iepedopa, METO
MOJIOBUHHOT O AesieHus. [Ipubnmkennoe
BBIYHCIICHUE JJTUH KPUBBIX.
Boruucnenue miomanei ¢puryp

C TIOMOILBIO YHUCIEHHBIX METO/IOB
(MeTon MpAMOYTOJIbHUKOB, METO]]
Tpaneuuii). [Touck makcumyma
(MuHUMYMa) PYHKITUUA OJTHON
NEePEMEHHONU METOAOM MOJIOBUHHOTO
JIeJICHUS]

[TosicHATH PUHIUIIBI paOOThHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXIY TOUYHBIM U TPUOTIMKEHHBIM
PEIICHUSIMU BEIYUCITUTETBHBIX
3ajay.

Pa3pabartbiBaTh 1 OTJIAXKUBATH
MIPOTPaMMBbI, PEATTU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, TPUOTMKEHHOE
BBIYHCIICHUE JUTUH KPUBBIX

U Tuioniaien Gpuryp, moucKk MakCUMyMa
(MuHMMYMa) QYHKIIUUA OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuul.
2. Ilpubausicennoe sviyucieHue OnuH
Kpuswlx u nioujaoeu guayp.

3. Houck maxcumyma (MuHUMYMQ)

@yHKYUU
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3.4 | AnropuTMBbl 00paboTKH 5 OOpaboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE ()YHKIIUH
CUMBOJIbHBIX JIaHHBIX Berpoennsie GyHKINM sI3bIKa A3bIKA IPOrPaMMUPOBAHUS

pOrpaMMHPOBAHUS 11 00pabOTKH TU1s1 00paOOTKH CUMBOJIBHBIX

CHUMBOJIbHBIX CTPOK. AJITOPUTMBI CTpOK.

00pabOTKHU CUMBOJIBHBIX CTPOK: Pa3pabaThiBaTh U OTIIAKUBATh

MOJICYET KOJIMUECTBA MOSBIICHUH MIPOTPaMMBI, PEATTH3YIOIIHNE

CHMBOJIa B CTPOKE, pa30MEHNE CTPOKU TUIIOBBIE AITOPUTMBI 00pabOTKH

Ha CJIOBa 110 IPOOEIbHBIM CUMBOJIAM, CUMBOJIbHBIX JIaHHBIX H

MOUCK MOACTPOKH BHYTPH JTaHHOU a BBIOPaHHOM SI3BIKE

CTPOKH, 3aME€Ha HAUJEHHOM MTOACTPOKU | IPOrpPaMMHUPOBAHUSL.

Ha JIPYryro cTpoky. ['eHepanus Bcex [TpeoOpazoBbIBaTH UKCIIa

CJIOB B HEKOTOPOM aji(paBUTE, B CUMBOJIbHYIO CTPOKY

YIOBJIETBOPSIFOIIMX 3aJaHHBIM U 00paTHoO.

orpanndeHusiM. [IpeobpazoBanue uncna | Ilpakmuueckue padomet:

B CUMBOJIbHYIO CTPOKY U 00OpaTHO 1. Ilocumeonvnas obpabomka cmpokx.
2. Obpabomka cmpok
C UCnoavb3o8anuem QyHKyuil
CMAaHOapmuou OUOIUOMEKU SA3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emeopAOWUX 3A0AHHOM)
yenosuro

3.5 | AnroputMBbl 00paboTKH 10 MaccuBsbl 1 ocae0BaTEIbHOCTH IIpuBOOMTE MPUMEPHI OTHOMEPHBIX
MacCHBOB yucen. Beruuciaenne 00001EeHHbBIX Y IByMEPHBIX MacCCHUBOB.

XapaKTEePHUCTUK JIEMEHTOB MacCHBa [TpuBOANTH PUMEPHI 33124

WJIM YHUCIIOBOM IMOCIIEI0BATEIbHOCTH U3 TTOBCETHEBHOM JKU3HH,

(CyMMBI, TPOU3BECHUS, CPEHETO MPENoNarauX UCIOIb30BaHHUE
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apu(hMeTHIeCKOro, MUHUMAIBHOTO
Y MaKCUMAaJbHOI'O 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIIOIINX 33JAHHOMY
yciioBHI0). JIMHEHHBIN MTOUCK
3aJJaHHOTO 3HAYCHHS B MAaCCHBE.
CopTupoBKa OJTHOMEPHOTO MacCHUBA.
[IpocThie METOIBI COPTHUPOBKU
(MeTon my3bIpbKa, METOJ] BBIOOpA,
COPTHUPOBKA BCTABKAMM).
CopTupOBKa CIUSHUEM.

beIcTpas copTUpOBKa MaccuBa
(asmroput™ Quickcort).

JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM

MacCHUBe.
JIByMepHbIE MacCUBBI (MATPUILIbI).
Anroput™mbl 00pabOTKH ABYMEPHBIX
MAaCCHBOB: 3aI0JTHEHUE ABYMEPHOTO
YHCJIOBOI'0 MAacCHBa 0 33JaHHBIM
IpaBUjIaM, TIOMCK JJIEMEHTa

B IBYMEPHOM MAaCCHUBE,
BBIYKCIIEHUE MAaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOI'0 MAacCHBa, IEPECTaHOBKA
CTPOK M CTOJIOIIOB IBYMEPHOI'O
MaccuBa

MAaCCHBOB.

PazpabarpiBaTh 1 OTIaXKUBATH
MIPOrpaMMBbl, PeaIU3YIOIINE TUITIOBBIC
ITOPUTMBI 00PaObOTKH OJHOMEPHBIX
U JIByMEPHBIX MAaCCHBOB, Ha BEIOPAHHOM
SI3BIKE TIPOTPAMMHUPOBAHUS.
Paszpabamvisame npocpammoi

0J151 peuleHust npoCmuixX 3a0a4 AHAIU3A
OAHHUIX.

Ilpakmuueckue pabomot:

1. 3anonnenue maccusa.

2. Bviuucnenue 060o6uiennvix
Xapakxmepucmux Maccusa (4uciosou
noCe008amebHOCUL).

3. ouck munumanbHo2o0
(MaxkcumanbHo2o) 1emeHma 8 Yucio8oM
maccuse.

4. Jlunetinolli nouck 3a0aHH020
3HAYEHUsl 8 MACCUBe.

5. Ilpocmwvie memoowl copmuposxu
maccusa.

6. bvicmpas copmupoexa maccusa.

7. [leouunwlii nouck.

8. Obpabomka mampuy.

9. AHanu3 0aHHbIX

Hroro no pazneny

44
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Paznen 4. UndpopMannoHHbIe TEXHOJIOTMH
4.1 | OO6paboTKa TEKCTOBBIX 6 TekcToBBIN Mpoueccop. Pa3pabaTbiBaTh CTPYKTYpY AOKYMEHTA.
JTIOKYMEHTOB PenaktupoBanue u ¢popMaTHpOBAHHE. Hcnonws3oBaTh cpeAcTBa aBTOMAaTU3AIIMU

[TpoBepka opdorpaduu ¥ rpaMMaTHKU. | TIPU CO3JIaHUN JOKYMEHTA.
CpenctBa Moucka U aBTO3aMEHBI [IpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. HMCTOYHHUKOB ¥ 0(hOpMIICHUS
Hcnons3oBanue cTuiei. OoubmorpaduIECKux CChUIOK.
CTpyKTypupOBaHHbIE TEKCTOBbBIE [IpyHUMAaThH yyacTue B KOJJIEKTUBHOM
TOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexktuBHas pabota ¢ ToKyMeHTaMH. | BbImonHATh HA00p U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6naunsie | Ilpakmuueckue paoomot:
cepBuchl. Jlenoas nepenucka. Pedepar. | I. Bepcmka 0oxymenmos
[TpaBmia MUTHPOBAHUS UCTOYHUKOB H C MamemMamuyecKumu Qopmynamu.
oopmiieHns1 OudIMOrpaduIecKux 2. MuozcocmpanuuHvle 0OKyMeHmbL.
ccbiiok. OdopMiieHuE CIucKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubmocpaguueckux onucanuil.
3HaKOMCTBO C KOMITBIOTEPHOU BEPCTKOU
TekcTa. TeXHUYecKue Cpe/icTBA BBOIA
TekcTa. Crelnuain3upoBaHHbIE CPEJICTBA
PEAAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Anamu3 na"HHeix. OCHOBHBIE 3aja4H [IpuBOIUTH PUMEPHI 33]1a4 aHAJIA3a
aHaJIM3a JIaHHbBIX: MPOTHO3UPOBAHUE, JTAHHBIX.
KJaccudukarus, Kiacrepusanus, [TosicHATE Ha IpEMEpax
aHaJIN3 OTKJIOHEHUM. MOCJIE/IOBATEIbHOCTh PEIICHUS 3a/1a4
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[TocnenoBaTeNbHOCTH PEHICHHUS 33124 aHaM3a JaHHBIX.

aHaJIi3a JIaHHBIX: COOP MEPBUYHBIX PemaTe mpocTeie 3a1aun aHanM3a
JAHHBIX, OYMCTKA U OIIEHKA Ka4eCcTBa JAHHBIX C TTIOMOIIBIO AJICKTPOHHBIX
JAHHBIX, BEIOOP U/WIIK TTOCTPOEHUE TabuII.

MOJIENH, TPeoOpa3oBaHUE TaHHBIX, Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
BU3YaIHU3alus TaHHBIX, HHTeprnpeTanus | Mcmonp30oBaTh cpeacTBa AeI0BOM
pe3ynbTaroB. [IporpamMmusble cpeficTBa | rpaduKy JUIsl HAMJISAHOTO

Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH NpEe/ICTaBJICHUS JAHHBIX.

W TIPEJICTaBIICHUS JaHHBIX. bonbime Pemarp nmpocTeie pacueTHble

naHHble. MamuHHOE 00yUYeHHeE. Y ONITUMU3ALIMOHHBIE 33]1a4H C
Humennekmyanouviii ananius OaHHLIX. MOMOIIIBIO AJIEKTPOHHBIX TaOJIHII.
AHanu3 TaHHBIX C TOMONIBIO Ilpakmuueckue pabomowi:
AJIEKTPOHHBIX Tabnuil. Beruucienue 1. Ananu3z 0auHbIX ¢ NOMOUBIO
CYMMBI, CPEIHETO apu(pPpMETUYECKOTO, INIeKMPOHHBIX MAOIUY.

HauOOJBIIEro (HAaMMEHBIEr0) 3HaueHus1 | 2. Haensonoe npeocmasnenue
nuanaszoHa. Berancnenue Pe3VIbmamos CmamucmuyecKou
Kor(pULIeHTa KOPPENSILIUU ABYX PAJIOB | 00pabomKu OaHHbIX 8 8Ude OUACPaAMM
naHHbIX. [locTpoenue cTonduarhIx, cpeocmeamu pedaKkmopa 1eKmpOoHHbIX
JMHENYaThIX U KPYTOBBIX IHArpaMM. mabauy.

[TocTpoenue rpadukoB QyHKIIHUA. 3. I[loo6op nunuu mpenoa,

[TonGop muHUM TpeHaa, pelIeHUE 3a/1a4 | NPOSHO3UPOBAHUE.

MIPOTHO3UPOBAHUS. 4. Yucnennoe pewenue ypasnenuu
YucieHHoe pelieHne ypaBHeHUN ¢ NOMOWbI0 N00boOpa napamempa.

C TIOMOIIIBIO 1TOA00pa mapameTpa. 5. Pewenue 3a0au onmumuzayuu
OnTuMu3anms Kak MOUCK HAMIIYUYIIETO | ¢ HOMOWbIO 2JIeKMPOHHLIX Mao.uy
pelIeHHs B 33JJaHHBIX YCIIOBHUSX.

[leneBast pyHKIMS, OTPaHUYCHUS.
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JlokasibHbIE U TJI00AJIEHBI MUHUMYMBI
neneBoi Gynkiuu. Pemenue 3amau
ONTUMHU3ALUHU C TTOMOUIBIO
AIICKTPOHHBIX TAOIHIY

Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB oOy4arommxcs

y4e0HOro mpeMeTa

Pasznea 1. Teopernueckue ocHOBbI HHGPOPMATHKH

1.1

Nudopmarnms
¥ MHGOPMAIMOHHEIC
MPOLIECCHI

10

Teopernueckue MOAXO0/bI K OLEHKE
KOJIMY€eCTBa HH(POpMAIIUH.

3aK0H aAIUTUBHOCTH WH(OpMAITIH.
dopmyna Xaptiu. Madopmarus

1 BepoATHOCTh. Dopmyina [lleHHOHA.
AJITOPUTMBI CKATHsI JTAHHBIX. AJITOPUTM
RLE. Anroputm Xaddpmana. Anropurm
LZW. AropuT™MBbl CKaTHsl TJAaHHBIX

C IOTepSMU. Y MEHBIIIEHUE TITyOUHBI
KOJAMpoBaHus 1BeTa. OCHOBHbBIE UJIEU
anroput™moB cxartust JPEG, MP3.
CKopocCTh Tiepeayu JaHHBIX.
3aBUCUMOCTh BPEMEHHU TMepeiaun

oT nH(pOpMaITMOHHOTO 00bEMa TaHHBIX
Y XapaKTEPUCTUK KaHAJIa CBSI3U.
[IpuynHBI BO3BHUKHOBEHUS OIIMOOK
npu nepeaayde naHHbiX. Kogpl,
MO3BOJISIIOIIME OOHAPY>KUBATh

Y UCTIPABIISATH OIMOKY, BO3HUKAIOIIINE
IIpU Niepeaayde NaHHbIX. Paccrosnue
XsmmuHra. Konuposanue

¢ moBTOpeHHEM OMTOB. Kosb

XapakTepu30BaTh pa3IMIHbIE
TEOPETHUYECKUE MOAXO0/IbI K OLICHKE
KOJINYECTBA UH(DOPMAIIHIH.

OnuceIBaTh U3y4aeMBbIE AT OPUTMBI
CKaTHus JIaHHBIX, CPABHUBATH
pe3ynbTaThl UX padOTHI.

Pemate 3anaun Ha onpeneneHue
BPEMEHH MEPEIavn TAHHBIX M0 KaHAIY
CBSI3U C U3BECTHBIMH XapPAKTEPUCTUKAMHU.
[TosicHATH IPUHITUTIBI OOHAPYKEHUSI

Y WCTIpaBJIEHUsI OMOOK MPpH Mepeaade
JAHHBIX C TIOMOIIbIO
MOMEX0YCTONYUBBIX KOOB.

[TosiCHATH 3HAYEHUE TOHITUI
«CHUCTEMAay, KIIOACUCTEMAY,
«CUCTEeMHBIN 2 heKT,
«YTIIPABJICHHUEY; 3HAUCHHIE 00PaTHOMN
CBSI3U JUIsl JOCTHKECHUS LIETU
YIPaBJICHUS.

Ilpaxmuueckue padomowi:

1. Coicamue OanHbIX ¢ NOMOWBIO
aneopumma RLE.
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X3MMHUHra. 2. Corcamue OaHHBIX ¢ NOMOUWDBIO
Cucrembl. KOMITOHEHTBI CUCTEMBI M UX | aieopumma Xaggmana.
B3auMmozeicteue. Cucremusiil addext. | 3. Cowcamue 0aHHbIX ¢ nomepsamu
VYpasnenue kak UHPOPMAITMOHHBIN (anecopummet JPEG, MP3).
npouecc. ObpaTHas CBsI3b 4. Ilomexoycmoiiuugvle KoObl

1.2 | MonenupoBaHue 8 Mogaenu u monenuposanue. Llenb OnpenensaTs NOHATUS «MOJIEIbY,
MOICTUPOBaHUS. AJIEKBATHOCTh «MOJICITUPOBAHUEY.
MOJIEITH MOJICTTUPYEMOMY OOBEKTY Knaccuduuuposars moaenu
WJIM TIPOLIECCY, eI MOAECIUPOBAHUS. 10 33JJaHHOMY OCHOBAHHUIO.
dopManu3anus MpUKIAIHbIX 33/1a4. OnpenenaTs ueiab MOAETUPOBAHUS
[IpencraBiieHne pe3ynbTaToB B KOHKPETHOM CIIy4ae.
MOJICTMPOBAHUS B BUJIE, YIOOHOM [IpuMEHSTh anrOpUTMBI HAXOKICHUS
JUJIS1 BOCIIPUSITHS UEJIOBEKOM. KpaTyallliux MyTell MeX1y BepIIMHAMU
['paduueckoe mpencraBieHre JaHHBIX | OPUEHTUPOBAHHOTO Tpada.
(cxeMbl, TaOIUIBL, TpaQUKN). [IpuMEHATH anrOpUTMBI ONPEIETICHUS
['padbr. OcHoBHBIC TTOHATHS. BHbl KOJINUECTBA PA3JIMYHBIX IYTEH MEXKIY
rpadoB. Onucanue rpadoB ¢ MOMOIIBIO | BEPIIMHAMU OPUEHTUPOBAHHOTO
MaTpHI] CMEKHOCTH, BECOBBIX MAaTPHI], | allUKIMYECKOro rpada.
CIIMCKOB CMEXHOCTH. Perenne [IpuBOAUTH MPUMEPHI UCIIOIb30BAHUS
AITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX JIepeBhEB U TpaoB MPU ONMMCAHUH
C aHaJIM30M IrpadoB (MOCTpoeHue 00BEKTOB U IMPOLIECCOB OKPYKAIOIIETO
ONTUMAJILHOIO IMMYTHU MEX]ly BEPIIMHAMH | MUDA.
rpada, onpeereHre KOJIMIecTBa Crtpouts JiepeBo nepedopa BapuaHTOB.
Pa3IMYHBIX MyTeH MEXAY BEpIIMHAMU | XapaKTepu30BaTh UTPY KaK MOJIEIb
OPUEHTHPOBAHHOTO ALUKINYECKOTO HEKOTOPOU CUTYaILUH.
rpada). JlaBath omnpesieieHue BbIUTPHIIIHON
JepeBbsi. bunapnoe nepeBo. [lepeBbs CTpaTErum.
noucka. CriocoObl 00X0/1a AepeBa. OnuceIBaTh BBIMTPBILIHYIO CTPATETUIO
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[IpencraBienre apupmMeTUIECKUX
BBIPQKEHUU B BUJIE JIEpPEBa.
JIucKpeTHBIC UTPHI JBYX UTPOKOB

¢ monHo¥ nH(popMmammeit. [Toctpoenne
nepeBa nepebopa BapuaHTOB, OMHCAHNE
CTpaTeruy UTPhI B TAOTUIHON (popme.
BBIMTpEITITHBIC U TTPOUTPHITITHBIC
MO3UIIMU. BBIMTPEINTHBIE CTPAaTEruu.

CpGI[CTBa HCKYCCTBCHHOI'O MHTCIIJICKTA.

CepBuUCHI MAIIMHHOTO MTEPEBO/IA

Y pacno3HaBaHUsl YCTHOM PEUH.
KoruutuBHBIE CEPBUCHI.
Nnentudukanus 1 mouck
U300pak€HUH, pacro3HaBaHUE JIULI.
Camo00yJaroniuecs CUCTEMBI.
HckycCTBEHHBI HHTEIUIEKT

B KOMITBIOTEPHBIX UT'PaXx.
Hcnons3oBaHue METOI0B
HMCKYCCTBEHHOI'O MHTEJIEKTA

B 00yYaroNIMX CUCTEMAX.
Hcnonb3oBanue METOI0B
MCKYCCTBEHHOI'O MHTEIJIEKTa

B poOoTOTEXHUKE. IHTEpHET Bellen.
[lepcnekTUBBI pa3BUTHS
KOMIIbIOTEPHBIX HHTEUIEKTyaIbHBIX
CUCTEM.

Heitponusie cetn

B 33JIaHHOM UTPOBOM cUTyaluu B opme
JiepeBa WM B TaOJIMYHON dopMme.
[ToACHATH NOHATHUSL «UCKYCCTBEHHBIN
WHTEJUIEKTY», «MAIIMHHOE 00 YUECHHE.
[IpuBOAUTH MPUMEPHI 3a]1a4, PEIIaeMbIX
C IOMOIIIbIO UCKYCCTBEHHOT'O
WHTEJUICKTA.

Ilpakmuueckue padomoi:

1. Ilouck svlucpvluuHol cmpame2uu

8 uepe ¢ noHoU UHpopmayuel.

2. Cpeocmea ucKyccmeenHo2o
uHmeneKma

Hroro no pazneny

18
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Pa3znen 2. AiropurmMbl M NpOrpaMMHpP OBaHUE

2.1 | DeMeHTHI TEOPUHN 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH TOHATHSI «BBIYUCIIATEIbHBIN
JITOPUTMOB Mammuna TeroprHra Kak yHUBEpCaJlbHasl | MPOLIECCY, «CIOKHOCTD aIr OPUTMAy,

MOZEJb BEIYUCICHUI. «(PHEKTUBHOCTD AT OPUTMAY.
Tesuc Uepua—Thropunra. [TpuBoauTh puMepsl 3HPEKTUBHBIX
OneHka CI0KHOCTH BBIYUCIEHUH. AJITOPUTMOB.
Bpewms pabotel 1 00bem ucnoibzyemor | COCTaBIATh MPOrPaMMBbI JIJIsI MAIIMHBI
MaMsTH, UX 3aBUCUMOCTh OT pa3mepa TrropuHra.
MCXOJIHBIX TaHHBIX. OLIeHKa JlaBaTh OLIEHKY CJIOHOCTU U3BECTHBIX
ACUMIITOTUYECKOU CIIOKHOCTH JITOPUTMOB.
ITOPUTMOB. AJITOPUTMBI Ilpaxkmuueckue pabomoi:
MOJIMHOMHAJIBHOM CITIOKHOCTH. 1. Cocmaenenue npocmou npocpammsl
[lepeGopubie anroputmsl. [Iprumepbl ons mawiunwvl Telopunea

Pa3IMYHBIX AJITOPUTMOB PEILICHUS
OJIHOM 3aJ1auM, KOTOPbIE UMEIOT
PA3IMYHYIO CJIIOKHOCTD

2.2 | AIropuTM™MBI 28 ITorck poCThIX Yucen B 3aJaHHOM Hcronp30BaTh aaropuTM «pemero
U CTPYKTYPBHI JAHHBIX JMATa30He C TTOMOIIBIO arOpUTMa Opatochena» it moucKa MPOCTHIX

«perreTo DpaTocheHa. YUCEN B 33ITaHHOM JTUaTla30He.
MHoropa3psiTHbIe TIeNIbIe YHCIIa, [TosicHATH IPUHITUTIBEI 00PaOOTKU
3a7a49¥ JUTMHHON apu(PMETHKH. MHOTOPA3PSITHBIX IEJTBIX YUCET
CnoBapu (accormaTiBHbBIC MAaCCHUBHI, Y PEaTM30BBIBATH COOTBETCTBYIOIIIHC
OTOOPaKEHUS ). XII-TaOJIUIIBI. aJITOPUTMBI Ha SI3BIKE
[Toctpoenue andaBUTHO-4aCTOTHOTO IPOrpaMMHUPOBAHMUSI.
CJIOBaps JJIs 3aJIaHHOT'O TEKCTA. [TpumeHsTH coBapu
Crexku. AHaJIN3 MPaBUITLHOCTH (accormaTUBHBIC MaCCHBHI,

CKOOOYHOTO BhIpaXeHUs. Boruncienue | oToOpa)keHus) B 3a1a4ax o0padoTKH
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apu(pMETUUECKOTO BhIpOXKCHUS,
3alMCaHHOTrO B MOCTPUKCHON (hopMme.
Ouepenu. Mcnons3oBanue ouepenu
JUUIs BPEMEHHOT'O XPaHEHUSI TaHHBIX.
Anroputmsl Ha rpadax. [locrpoenue
MHUHUMAJIBHOI'O OCTOBHOT'O JI€PEBA
B3BELICHHOI'O CBSI3HOTO
HEOPUEHTUPOBAHHOIO rpada.
KonnyecTBo pa3imuyHbIX yTE€H MEXIY
BEpIIMHAMH OPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada. AIroputm
Hevikcrpel. [lepeBbs. Peanuzanus
JIEPEBA C IMOMOILBIO CCBIIOYHBIX
CTpYKTYp. [|BonuHbIe (OMHApPHBIE)
nepebs. [loctpoenue aepena

JUISL 33JTAaHHOTO apru(PMETHIECKOro
BbIpaKeHUs. PEKypCcUBHBIE aTOPUTMBI
o0xoza aepesa. Mcnonb3oBaHue cTeka
U ouepenu Iyl 00Xoja aepena.
JlnHamMu4eckoe mporpaMMHUPOBAHHE KaK
METOJ| PELICHH 33]1a4 C COXPAHEHUEM
IIPOMEKYTOUHBIX PE3YJIBTATOB. 3aa4H,
pemaeMple ¢ TOMOIIBIO TUHAMUYECKOTO
MPOrpaMMUPOBAHUS: BBIUYHCIICHUE
PEKYPCHUBHBIX (QYHKIIUMA, TOACUET
KOJIMYECTBA BapUAHTOB, 3a/1a4
ONTUMU3AIUU

JTAHHBIX.
BeInonHATE IpOCTON aHaIM3 TEKCTa
Ha €CTECTBEHHOM S3bIKE, B TOM UHCIIC
C HCMOJIb30BAaHUEM PETYJIIPHBIX
BBIPAKCHUM.

[TosicHITh TPUHIIUTIBI PAOOTHI CTEKA
U OYepe/id, UCTOIb30BaTh CTEKH

U ouepen JJIs PEeIICHUS
AITOPUTMUYECKUX 3a/1a4.
Peanu3oBbIBaTh M MCIOJIB30BATh
JIBOMYHBIE (OMHAPHBIC) EPEBbS

U rpadbl A1 pelieHus 3a1a4
00pabOTKHU JIaHHBIX.

Hcnonb30BaTh TMHAMUYECKOE
MIpOrpaMMHUPOBAHUE

JIJIS1 BBIYMCIICHUS PEKYPCHUBHBIX
GbyHKUUN, TOICUeTa KOJTMYeCcTBa
BapUAHTOB U PEIICHUS 3a]1a4
ONTUMMU3AIIUH.

Ilpaxkmuueckue padomeor:

1. Ilouck npocmwix yucen 8 3a0aHHOM
ouanasome.

2. Peanuzayus evruucnenuu

C MHO20PA3PAOHLIMU YUCTIAMU.

3. Ilocmpoenue angpasummno-
YACMOMHO20 C108APsL OJisl 3A0AHHO20
mexcma.
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4. Ananuz mexcma Ha ecmecmeeHHOM
sA3bIKe.

5. Bviuucnenue apugmemuuecxkozo
8bIPAACEHUS, 3ANUCAHHO20

6 nocm@uKcHou gopme.

6. Ucnonvzoeanue ouepeou.

7. Hcnonvzosanue oepesves

0J151 BIUUCTICHUSL APUDMEMUUECKUX
8bIPANHCEHU.

8. Bviuucnenue onunvl Kpamuatiuie2o
nymu medxicoy epuiuHamu epaga
(ancopumm Jletikcmpul).

9. Bviuucnenue pexkypcusnvix ¢ynkyuti
C NOMOWBIO OUHAMUYECKO20
NPO2PAMMUPOBAHUSL.

10. Iloocuem xonuuecmea 8apuanmos
C HOMOWBIO OUHAMUYECKO20
npOSPAMMUPOBAHUAL.

11. Pewenue 3a0ay onmumusayuu

C HOMOWBIO OUHAMUYECKO20
NpPOPAMMUPOBAHUS

U METOJ1bl 00BEKTOB. OOBEKTHO-
OPUEHTUPOBAHHBIN aHAJIN3.
Pa3paboTka nporpamm Ha OCHOBE

2.3 | OcHOBEI OOBEKTHO- 16 [Tousitue 06 0OOBLEKTHO- [ToACHATH OCHOBHBIE ITPUHITUTIBI
OPUEHTUPOBAHHOTO OPUEHTUPOBAHHOM MPOrPAMMUPOBAHUU. | OOBEKTHO-OPUEHTUPOBAHHOIO
IIPOrPaMMHUPOBAHUS OObekThI U Kinaccbl. CBOMCTBA IIPOrPaMMHUPOBAHUS.

[TpoexTupoBaTh M UCIONB30BAThH
IPOCTHIE KJIACCHI OOBEKTOB.
[TpoexTupoBaTh UEPAPXHUU KIIACCOB
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O00BEKTHO-OPUEHTUPOBAHHOT'O MOJX0/Aa. | JJIsl OMUCAHUS MPEIMETHOM
WNukancynsius, HacIeq0BaHue, o0JacTH.
OJIUMOP(PU3M. PazpabateiBaTh IporpamMmsl
Cpenpl ObICTpOI pa3pabOTKH IPOrpaMm. | ¢ Tpaduueckum uHTEpdeiicom.
[IpoexTupoBanue nHTepderica N3ydars BTOpOU SA3BIK
noJsib30Baress. Vcmnoib30BaHue rOTOBBIX | MPOrpPaMMHUPOBAHUS
YIIPABJIIEMbBIX 3JIEMEHTOB Ilpaxkmuueckue padomeor:
JUTsl IOCTpOeHUs uHTepdeica. 1. Hcnonv3oeanue 20mogvix K1accos
O0630p SI3bIKOB TPOrpaMMUPOBAHHSL. 8 npozpamme.
[TonaTue o mapagurmax 2. Pazpabomxa npocmoui npoecpammol
pOrpaMMHPOBAHUS C UCNONL30BAHUEM KAACCOS.
3. Paspabomka knacca, ucnonv3yrouwe2o
UHKANCyaayuio.
4. Paspabomka uepapxuu Kiaccos.
5. Pazpabomxka npocpammoi
¢ epachuueckum unmepgheiicom

Hroro no pazneny 50
Paznen 3. UndopManmoHHbie TEXHOJIOTHH
3.1 | KomnbrorepHo- 8 Orarbl KOMIBIOTEPHO-MATEMATHYECKOr0 | BhIIESITh 3Tanbl KOMIIBIOTEPHO-
MaTEMaTUYECKOE MOJICJIMPOBAHUS: TIOCTAHOBKA 33/1a4H, MaTEMaTUYECKOTO MOAEITUPOBAHUS
MOJICJIMPOBAHUE pa3paboTKa MOJIeTH, TECTUPOBAHUE Y PEAUTM30BBIBATh UX C IIOMONIIBIO
MOJIETIN, KOMITbIOTEPHBIN MPOrpaMMHOTr0 00ECTICUCHUSI.
DKCIIEPUMEHT, aHaJIU3 PE3YyJIbTaTOB [TosicHATH HEOOXOTUMOCTh U CYIIIHOCTh
MOJICJIMPOBAHUS. JACKPETU3ALNY TTPU PENICHUU
Jluckpernsanuus 1pyu MaTeMaTUYECKOM | BBIYMCIIUTENBHBIX 3371a4 C IIOMOILBIO
MOJIEJIMPOBAHUY HENIPEPBIBHBIX KOMIIBIOTEPOB.
nporueccoB. MojaenupoBanue aIBukeHus. | FIcmonp30BaTh UMUTALIMOHHOE
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MonenupoBaHue OMOIOTHYECKUX MOZEIHPOBAHUE, B TOM YUCIIE
cucrteM. MaremaTuyecKkue MOoJeu Ha OCHOBE BEPOSTHOCTHBIX MOJICJICH.
B DKOHOMUKE. BrrunciurensHbie OO06pabartbiBaTh pe3yabTaThl
HKCHEPUMEHTHI C MOJICIISIMHU. HKCHEPUMEHTA.

OOpaboTka pe3ynbTaroB dKcriepuMenTa. | Illpakmuueckue pabomer:

Metoa HaMMEHbIITUX KBAIPaTOB. 1. Mooenuposanue osusicerus.
O1neHKa YUCIOBBIX TapaMeTPOB 2. Mooenuposanue 6uonocuieckux
MOJIETTUPYEMBIX OOBEKTOB cucmem.

U poreccoB. BoccranoBiieHne 3. Umumayuonnoe mooenuposanue
3aBUCUMOCTEN 110 pe3yJibTaraM ¢ nomowvio memooa Monme-Kapio.
HKCIEPUMEHTA. 4. Obpabomxa pe3ynrbmamos
BepositHocTHBIE MOAiEenu. MeToabl 9KCnepumenma

MonTte-Kapino. mutanronsoe
MozenupoBanue. CHCTEMBI MacCOBOTO

00CTy>)KMBaHHS

3.2 | ba3bl JaHHBIX 10 Tabnuunbie (pensairoHHbIe) 0a3bl XapakTepu3oBaTh 0a3y JaHHBIX KaK
naHHbIX. Tabmuia — npeacTaBiIcHue MOJIEJTb TIPEIMETHON 00JIaCTH.
CBEJICHUI 00 OJTHOTUITHBIX 00BEKTAX. [IpoexkTrpoBaTh MHOTOTAOIMYHYIO 0a3y

ITone, 3anucek. Kimrou Tabmuiel. Pabora | JaHHBIX.
C TOTOBOI 0a30l JaHHBIX. 3aIlIOJIHEHNE OcyIiiecTBIsATh BBOJ U peIaKTUPOBAHUE

0a3bl nanHbIX. [lonck, copTupoBKa n JAHHBIX.

buiabTpalys 1aHHBIX. 3aMPOCHI OcyliecTBasATh COPTUPOBKY, TOUCK

Ha BbIOOPKY JIaHHBIX. 3aIPOCHI Y BBIOOD JIaHHBIX B TOTOBOU 0aze

c mapameTpamu. Beruncrnsiembie mosmis JTAHHBIX.

B 3aIpocax. dopMHUpOBATH 3aMPOCHI HA TOUCK

MHorotadnuyHbie 0a3bl JaHHBIX. JTAHHBIX B CPEJI€ CUCTEMBI YIPaBICHUS

Tunsl cBsI3eit MeX Ty TaOJIUIIAMH. 0azamu JaHHBIX.
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Buemnuit kimrou. LlenoctHocTs 6a3bl VYrpanats 62301 JTaHHBIX
JAHHBIX. 3aMpOChl K MHOTOTAOJIUYHBIM | C IIOMOIIBIO TPOCTHIX 3aIPOCOB
0a3aM JaHHBIX Ha s3p1Ke SQL.

[TosicHATH 00JIaCTH MPUMEHEHWS,
JOCTOMHCTBA U HEJIOCTATKH
HEPEJSIMOHHBIX 0a3 TaHHBIX

B CPAaBHCHUU C PEJISIIMOHHBIMHU.
Ilpakmuueckue padomot:

1. Paboma c comosoii 6a30ti OAHHbIX.
2. Pazpabomxa muocomabauyrot 6azvl

OQHHBIX.

3. 3anpocwl k MHO2OMAabAUYHOU basze

OQHHBIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO

azvika SOL

3.3 | BeO-caiiTsl 14 WNurepner-nipunoxenus. [lonsarue o [ToACHATH TPUHLIUIIBI TEXHOJIOTUH

CEPBEPHOU M KIIMEHTCKOW YACTAX CaWTa. | «KJIUEHT — CEPBEP» HA IPUMEPE
TexHOJIOrusl «KJIIMEHT — CEPBEP», €€ B3aMMO/IeHCTBUS Opay3epa
JIOCTOMHCTBA U HeOCTAaTKH. OCHOBBI u BeO-cepBepa. Co3naBarh MpocThie
s3pika HTML 1 kackagabIx TaOJIALL BeO-CTpaHUIIbI, UCTIONB3YS S3bIK
cruiiert (CSS). Cuenapuu Ha si3bIKe pazmetrkn HTML, kackagHbie TaOIUIIbI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTUJIEN U CLIEHAPUHU HA SI3bIKE
Pa3memienne BeO-caiiToB. Yciyra JavaScript. OnuchIBaTh TEXHOJIOTHIO
XOCTHHTA. 3arpy3ka (paiiioB Ha callT pa3MelIeHus: CauToB B cetu MHTepHeT.

Ilpaxkmuueckue padomoi:
1. Coz0anue mexcmogoi
6eO-cmpaHuybl.
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2. Cozoanue eeb-cmpanuybl,
sKIIOYAIOUCU MYTbMUMeOULHbLE
00beKmbl (PUCYHKU, 36YKOBblE OAHHbIE,
8u0eo).

3. Oghopmnenue cmparuyvl ¢ NOMOUBIO
KACKAOHBIX mabuy cmuiell.

4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript

3.4

KomnbrorepHas
rpaduka

BBoa n3o00paxxeHuii ¢ KCIOJIb30BaHUEM
Pa3IMYHBIX U(PPOBBIX YCTPOUCTB
(mudpoBBIX poTOAINMAPaTOB U
MHKPOCKOIIOB, BUIECOKAMED, CKAHEPOB
U JAPYTUX YCTPOICTB).

['padmueckuii penakrop. Paspemenue.
Kanpuposanue. McnpaBnenue
IepCIEeKTUBLI. I ucrorpamma.

Koppekuus ypoBHEN, KOPPEKLHS LIBETA.

OO6eciBeurBaHUE IIBETHBIX
nzo0paxeHuit. Perymn. Pabota

¢ obnactamu. OUIbTPHI.
MHorocnoitHbIe N300pakeHUSI.
TekcroBele cion. Macka cios.
Kananel. CoxpaHeHue BbIJICTICHHON
obnactu. [loaroroBka umiocTpanui
17151 BeO-CaliTOB. AHUMUPOBAHHBIE
U300paKeHUs.

Bexropnas rpaduka. [I[puMuTHBEI.

BrInonHITh 0011yI0 KOPPEKIIHIO

U (PPOBBIX N300PAKEHUH.

[TprMeHsATh HHCTPYMEHTHI
rpauyecKoro pelakTopa K OTAeIbHBIM
00JacTsIM U300paKEeHHUS.

CTpouTbh MHOTOCTIOMHBIE U300PAKEHUS
C HCTIOJIb30BAaHUEM MAaCOK, TOTOBUTh
WJUTIOCTPAIIUU JUTSI pa3MelleHUs

Ha BeO-caiiTax, CO34aBaTh
aHUMHUPOBAHHBIC U300PAKECHUS.
Co3znaBaTh BEKTOPHBIE H300paXeHUs

C IOMOUIBIO PEAAKTOpPa BEKTOPHON
rpadUKu WK UHCTPYMEHTOB
TEKCTOBOTI'O Ipolieccopa.
Ilpakmuueckue pabomut:

1. Obpabomxa yugposvix homoepaghuii
(kadpupoeanue, ucnpagieHue
nepcneKmussl, KOppeKyus ypoeHel,

KOppeKyus ygema,).
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N3meHenune nopsaka 3JIeMEHTOB.
BripaBHuBaHue, pacpeaeieHue.
['pynmupoBka. Kpussie. @opmarsl

BEKTOPHBIX PUCYHKOB. Mcriosib30BaHue

KOHTYpPOB. BekTopu3zaliusi pacTpoBbIX
H300pakeHUH.

[IpuHUOKIBI TOCTPOCHHUS

Y PENAKTUPOBAHUS TPEXMEPHBIX
Mozened. CeTouHble MOJIEIH.
Marepuansl. MonenupoBanue
HMCTOYHUKOB OCBEILICHUSI.

Kamepsbl. AIIMTUBHBIE TEXHOJIOTUU
(3D-mipunTepsr). [lonsitue

O BUPTYaJbHOU PEaJbHOCTH

Y JIOITIOJITHEHHOW PEaIbHOCTHU

2. Pemywv yugposwvix pomozpaguii.
3. Muozocnoiinvle usoopasicenusl.

4. Anumupogamnnvie u300paHceHusl.
5. Bexmopnas epaghuxa

3.5 | 3D-monenupoBaHue

[IprHIUIIBI TOCTPOEHUS

U PEIaKTUPOBAHUS TPEXMEPHBIX
Mozaenei. CeTouHble MOJIEIH.
Marepuansl. MogenupoBanue
MCTOYHUKOB OcBelleHus. Kamepsi.
AJITUTUBHBIE TEXHOJIOTUN
(3D-nipunTEpHI).

[lonsiTHE O BUPTYaIbHON PEATBHOCTH
Y JIOTIOJIHEHHOW peanbHOCTH

[ToACHATH TPUHLIMIIBI ITOCTPOCHUS
TPEXMEPHBIX MOJIEIIEH.
BpImonHATh onepanuu 1no nmocTpoeHUIo
Y PENAKTUPOBAHUIO TPEXMEPHBIX
MOJEJIEN.

Pa3smemare Ha BUpTyaIpHOU
CLIEHE HCTOYHUKHU OCBEUICHUS

Y KaMEpBl.

[IpuBOAUTE IPUMEPHI
WCTIOJIb30BAHUS TEXHOJIOTUH
BUPTYAJIbHOM U JIOTIOJTHEHHOU
PEaIbHOCTH.
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Ilpaxmuueckue padomut:

Mooelell.
2. CemouHbie mooenu.
3. Penoepune

1. Coz0anue npocmulx mpexmepHbix

Hroro no pazneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB 110 [TPOT'PAMME
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MNEPEYEHD (KOJU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUM

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMDBI CPEJJHEI'O OBILIEI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPXAHUA ITO THPOPMATHUKE

JIst mpoBeieHUs €AMHOTO IOCYIapCTBEHHOr 0 AK3aMeHa 1o MHPOpMATHKE (J1aee —
EI'D no wuHpopmaruke) HCHONb3yeTcsl TMepedyeHb (Koaudukarop) MNpoBepseMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMBI
CpeIHero o0IIero oopa3oBaHus U SJIEMEHTOB COJEPIKaHMUS.

IIposepsiembie Ha EI'D no undopmaruke TpedoBaHMs K pe3yJbTaTaM OCBOEHHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero oopa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS
IPOBEPSIEMOT 0 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHEr0 OOIIETO
TpeOoBaHUs oOpaszoBaHus
I. 3HaTh (MIOHUMATh)
1.1 [ToHnManne OCHOBHBIX MPUHIMIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHMUSI

COBPEMEHHBIX  CTAllMOHAPHBIX U  MOOWIBHBIX  KOMIIBIOTEPOB;
TEHJACHIHUN PAa3BUTUA KOMIIBIOTEPHBIX TEXHOJOTHWM; BIIAJICHUE
HaBBIKAMU pabOTHl C ONEPAIMOHHBIMH CHCTEMaMHU W OCHOBHBIMH
BUJIAMU TIPOTPaMMHOTO 00eCIieueHus )i PelIeHHs] YIeOHbIX 3a7ad
110 BEIOpAHHOM CIICIIMATM3aAINT

1.2 Hanmuuue mnpencraBieHuid o 0a30BbIX MNPUHILMIAX OpPraHU3AIUH
U QYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETeH

1.3 [ToHnMaHMe OCHOBHBIX TPUHIIUIIOB TMCKPETU3AINH PA3TMUHBIX BUIOB
uH(bOopMaIuu
1.4 [Tonnmanue 0a30BBIX aITOPUTMOB 00PAOOTKH YHCIOBOM U TEKCTOBOM

uHpOpMaIHU (3aMUCh YHUCEN B TIO3UIMOHHOW CHCTEME CUHCIICHWS,
JIEMUMOCTh IEJBIX YHCEeNT, HaXOXKICHHE BCEX TIPOCTBIX YHCEN
B 3aJJaHHOM JMana3zoHe; 00padoTKa MHOTOPa3PsAHBIX IEbIX YHUCEIT;
aHAIM3 CHUMBOJIBHBIX CTPOK U JPYIHX), QJITOPUTMOB TOUCKA
U COPTUPOBKHU

1.5 3Hanue QyHKIIMOHATBHBIC BOBMOXHOCTH HHCTPYMEHTATLHBIX CPE/ICTB
cpenbl pa3padoTKH

1.6 Brnanenre oCHOBHBIMU CBEACHUSMHM O 0a3ax JaHHBIX, KX CTPYKTYPE,
CpEICTBax CO3JaHus U pabOThl C HUMU
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1.7 [lonnmanue  BO3MOXXHOCTEM M OIrPAaHUYCHHM  TEXHOJOTIMH
UCKYCCTBEHHOI'O HMHTEIUIEKTa B pa3iMuYHbIX O00JACTSIX; HaJU4HUe
IPEJCTaBICHUN 00 MCIOJIb30BAaHUU HMH(DOPMALMOHHBIX TEXHOJIOTUN
B Pa3JIMYHBIX MpodeccuoHaNIbHBIX chepax

1.8 BiianeHue TeopeTud4ecKUM arapaToMm, MO3BOJIAIOIIUM OCYLIECTBIIATh
[IPEACTAaBJICHUE 3aJaHHOIO0 HATYypaJbHOIO YHUCIA B Pa3IU4YHBIX
CHUCTEMax CYHCIEHHUS; BBIOJHATh MpeoOpa3oBaHUsl JIOTUYECKUX
BBIPQKCHUN, HCIONb3YysSd 3aKOHBl aiureOpbl JIOTMKH; OMNpPEIesiTh
KpaT4alIluii MyTh BO B3BEIIEHHOM I'pade U KOIMYECTBO MyTEeH MEXIY
BEPIIMHAMHU OPUEHTUPOBAHHOIO ALIMKINYECKOro rpada

2. VYmMmers

2.1 YMeHue ucCnonb30BaTb KOMIBIOTEPHO-MATEMATUYECKUE MOJIETU
JUIA  aHanmu3a OOBEKTOB M MpoleccoB: (GOpMYyIUpOBaTh IIENb
MOJEIUPOBAHUS, BBINOJHATh AaHAIW3 PE3YJbTaTOB, MOJYUYEHHBIX
B XOJ€ MOJCIUPOBAHUS;, OLEHUBATh aJIEKBATHOCTh MOJENU
MOJIETTUPYEMOMY OOBEKTY WJIM MPOIIECCY; MPEACTABISATh PE3YIbTaThl
MOJICTTUPOBAHMS B HATJISITHOM BHUJIE

2.2 YMenue kiaccupuIMpoOBaTh OCHOBHBIC 3aJayd aHalld3a JaHHBIX
(mporHo3upoBaHue, KiaccuuKamus,  KiacTepu3alus, aHajau3
OTKJIOHCHMH); TIOHMMAaThb TOCJIEIOBATEIBHOCTh PEIICHUS 3ajaad
aHajM3a JaHHBIX: COOp TEPBUYHBIX JaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BBIOOp W (WIM) TIOCTPOCHHE  MOJEIH,
npeoOpa3oBaHUE JaHHBIX, BU3YyaJlM3allds JaHHBIX, HWHTEPIIPETaIUs]
pe3yIbTaTOB

2.3 YMenue onpenensTh  MHMOPMAILMOHHBIH  O0OBEM  TEKCTOBBIX,
rpadUyeckuX M 3BYKOBBIX JaHHBIX IMPU 3aJaHHBIX [apaMeTpax
JUCKpPETU3allUuUi. YMEHUE ONPENeNsTh CPEHIOI CKOPOCTh IMepeaadu
JAHHBIX, OIIEHUBATh U3MEHEHHE BPEMEHM Tepe/layu MpU U3MEHEHHUH
WH(OOPMAIIMOHHOTO O0beMa JaHHBIX W XapaKTEPUCTUK KaHaya
CBS3U

2.4 YMeHHe CTpouTh KO, 0OSCIIeUNBAIONTUN HAUMEHBIIYI0O BO3MOKHYIO
CPEIHION0 JUIMHY COOOIIEHHUSI PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5 YMeHue ucCnosib30BaTh MPU PENICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHOU
3aIMCH YHCEJI, AITOPUTMBI IIOCTPOCHUS 3aITUCH YUCJIA B TO3UITMOHHOM
CHUCTEME CUYHUCIICHUSI C 3aJIaHHBIM OCHOBAaHHUEM UM IOCTPOEHUS YMCIa
10 CTPOKE, COEPKAIIEH 3aMUCh 3TOr0 YHUCJIA B MO3ULIMOHHON CUCTEME
CUMCIICHHSI C 3aJaHHBIM  OCHOBAHUEM; YMEHHME BBINOJIHATH
apuMETHIECKHE OIepaIlii B MO3UIIMOHHBIX CHCTEMAaX CUUCICHUS
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2.6 YMeHue CTpOUTH JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTUBHOU
U KOHBIOHKTMBHOM HOPMaJbHBIX (OpMax IO 3aJaHHOW TalmuIe
UCTUHHOCTH; UCCIIEZIoBaTh 00JacTh HMCTMHHOCTH BBICKAa3bIBAHMUS,
COJICP)KAILETO IIEPEMEHHBIC;, PEIIATh HECIOXKHBIE JIOTUYECKUE
YPaBHEHUS

2.7 YMeHne pemars alrOpUTMUYECKHUE 3a/1a4M, CBA3aHHBIE C AHAIIM30M
rpadoB (3a1a4u TOCTPOEHUS ONITUMAIBHOIO IIYTH MEXAY BEpLUIMHAMU
rpada, ompeneNeHUs KOJIMYECTBA pPAa3IMYHBIX MyTed MEXIy
BEPIIMHAMH OPUEHTUPOBAHHOIO AllUKJINYECKOro rpada)

2.8 YMeHue HCIoab30BaTh ACPEBbA NPH AHAIN3E U MOCTPOCHUU KOIOB
U ISl TIPE/ICTABICHUS apu(PMETUYECKUX BBIPAKECHHUM, IPU PELICHUH
3aJa4 IOMCKA W COPTHUPOBKH; YMEHHE CTPOUTH JEPEBO MIPHI
0 3aJaHHOMY aJIrOpUTMY; pa3padarbiBaTb M OOOCHOBBIBATH
BBIMTPBIIIHYIO CTPATETHIO UTPBI

2.9 YMeHue aHanu3upoBaTh QJITOPUTMBI C HUCIIOJB30BAHHEM TaOJHIY
TPaCCUPOBKH;, OMNpPEACNATh ©0€3 HCIOJB30BaHHS  KOMIIbIOTEpa
pe3yabTaThl BBINOJHEHUS HECIOXKHBIX MPOrpamMM, BKIIOYAOIIUX
IMKJIBI, BETBIICHUS W IOJANPOTrPpaMMBbI, IPHU 3aJaHHBIX HCXOIHBIX
JTAHHBIX

2.10 YMeHne omnpenensaTh CIOKHOCTh HM3Y4aeMbIX B Kypce O0a30BbIX
QITOPUTMOB  (CYMMHUPOBAHHME DJIEMEHTOB MAacCUBa, COPTHUPOBKA
MaccuBa, TIEpeOOPHBIC ATOPUTMBI, TBOUYHBIA MOWCK) M MPUBOIUTH
MIPUMEPBI HECKOJIbKUX aJITOPUTMOB Pa3HOM CIIOKHOCTH JIJIST PEICHHUS
OJIHOM 3a7auu

2.11 Bnanenne yHUBEpCaIbHBIM SI3bIKOM MNPOrPAMMHUPOBAHHUS BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), mnpeacraBieHUIMHU
0 0a30BbIX THUIAX JAaHHBIX M CTPYKTypax [aHHBIX; YMEHHUE
UCIIOJIb30BaTh OCHOBHBIEC YIPABIAIOIIME KOHCTPYKLUHH; YMEHHE
OCYILIECTBIAATh AHAIA3 NPEIJIOKEHHOM MPOTPAMMBL  ONPEICIIATh
pe3yabTaThl padOThl MPOrpaMMBbl MPU 3aJaHHBIX WCXOJIHBIX JTAHHBIX;
ONPEAENATh, MPHU KAKUX HCXOAHBIX JAHHBIX BO3MOXXHO TMOJIYYECHHE
YKA3aHHBIX PE3YyJIbTAaTOB; BBISABIAATH JAHHBIE, KOTOPHIE MOTYT
OpUBECTH K omuOke B paboTe mporpaMmbl; (HOPMYIUPOBATH
MIPEJIOKEHUS O YIAYULIEHUIO ITPOrPAMMHOI0 KOJ1a

2.12 YMeHHe peanu30oBbIBaTh Ha BBIOPAHHOM ISl H3Y4YEHUS SI3bIKE
nmporpaMMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBble  aNrOpUTMBI  OOpaOOTKM  YHCET,  YHCIOBBIX
NOCJIE0OBATENIBHOCTE M MAaCCHBOB: IPEICTABICHWE YHWCIa B BHJIE
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HaObopa TIPOCTHIX COMHOXHTENEH; HaxOXKICHUE MaKCUMaIbHOU
(MUHUMAJIHHOW ) IU(PPBHI HATYPATHLHOTO YKCIIA, 3aITMCAHHOTO B CUCTEME
CUUCJICHUSI C OCHOBaHWEM, HempeBbimaomuM 10; BbUHUCICHUE
00O0OIIIEHHBIX XapPaKTEPUCTUK DJIEMEHTOB MAacCHUBa WJIM YHCIOBOU
NOCIEA0BATEIbHOCTH (CyMMBl, MIPOU3BEACHUS CpeIHEero
apu(PMETUIECKOr0, MUHUMAJILHOTO W MaKCHMaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJICTBOPSIONINX 33JJaAHHOMY YCIIOBUIO);
COPTUPOBKY  JJIEMEHTOB  MAacCHBa;  YMEHHE  HCIOJb30BaTh
B IIpOorpaMMax JaHHbIE Pa3JIMYHbIX TUIIOB C YY€TOM OTPaHUYCHUI Ha
JIMaIa30H UX BO3MOXKHBIX 3HAYEHUN, MPUMEHATH MIPU PEIICHUH 3a7a4
CTPYKTYpbl JaHHBIX (CIUCKH, CIIOBApU, CTEKH, OUYEPEIH, IEPEBbS);
NPUMEHSTh  CTAaHAAPTHBIE W COOCTBEHHBIE  IMOAIPOTPAMMBI
Uisi  00pabOTKM  YHUCJIOBBIX JaHHBIX M  CHUMBOJIBHBIX  CTPOK;
WCIIOJIb30BaTh MPHU pa3pabOTKe MpOrpaMM OMOIMOTEKH TTOAPOTPaAMM;
YMEHHE MCIOJb30BaTh CPEJICTBA OTJAJKU IMPOrpaMM B cCpejie
pOrpaMMHPOBAHUS

2.13 YMeHue uCHoiab30BaTh AJIEKTPOHHBIE TaOMUIBl JJIs  aHAIW3A,
NpeACTaBiIeHUS U 00pabOTKU TaHHBIX (BKIIOYasi BEIOOP ONTUMAIILHOTO
peleHus, 1oa00p JMHUM TPEH1a, PEICHHE 3a/1a4 IPOTHO3UPOBAHUS);
YMEHHE HCIONb30BaTh TAOJIMYHbIE (PENSLMOHHbIE) 0a3bl JTaHHBIX
Y CIIPABOYHBIE CHCTEMBI

2.14 YMeHHe OpraHu30BbIBaTh JIMYHOE WH(OPMAILIMOHHOE MPOCTPAHCTBO
C MHCIIOJIb30BAHUEM DA3JIUYHBIX CPEICTB IUGPOBBIX TEXHOJOTUM;
MOHMMAaHUE BO3MOXHOCTEW HU(GPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
yCIIyT, IM(PPOBBIX 00pa30BaATEIHLHBIX CEPBHUCOB

IlepeueHb 3J1eMeHTOB cofep:KaHusl, MpoBepsieMbIX HA EI'D mo undopmarnke

Kon IIpoBepsieMBIi DIEMEHT COACPKAHUS
1 [MudpoBas rpaMOTHOCTB
1.1 OCHOBHBIE  TEHAECHIIMM  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHU.
IlapamienbHble BBIYHUCIICHUS. MHoromnpoeccopHbie CUCTEMBI.

PacnpeneneHHble BBIUMCIUTENBHBIE CHUCTEMBI W 00pabOoTKa OOJBIIUX
JTAHHBIX

1.2 [IpuHOMIIBI TOCTPOEHHUS U alllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie mpotokonbl. Cerb HMuTepHer. Agnpecauuss B cetu HHTepHer.
[Tporokoinbl creka TCP/IP. Cucrema nomenHbix umeH. Pa3nenenue IP-cetu
Ha MOJICETH C IMTOMOIIBI MACOK IMOJICETEN
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1.3 daiinoBas cucrema. [louck B QaitnoBoit cucreme. [IpuHiumner pasmenieHus
U UMEHOBaHUA (aiioB B jpoiroBpeMeHHod mnamaru. [llaGronbr
JUTSl OnMcaHus rpynn ¢aiios

1.4 CkopocTh  mepeadyd  JaHHBIX. 3aBUCUMOCTh BPEMEHM  Iepelayu
oT UHGOPMAITMOHHOTO 00beMa JaHHBIX U XapaKTePUCTHK KaHaja CBS3U

1.5 [uppoBanne paHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC IIH(PBHI.
Mudper npoctoii 3amensl. udp Lesaps. udp Buxenepa. Anropurm
mudpoBanust RSA

1.6 | Koasl, mo3Bosisitonue 0OHapy>KMBaTh U UCHPABISATH OIIMOKH, BOZHUKAIOLIUE
npu nepenade  naHHbIX.  PaccrosHme  XommuHra.  Kommposanwue
¢ moBropernem o6utoB. Koasr Xommunra

2 Teopernueckue 0CHOBBI HH(DOPMATUKU

2.1 JIBonuHoe KoaupoBaHHE. PaBHOMEpHbIE U HEPAaBHOMEPHBIE  KOJBI.
JlexogupoBanue cOOOIIEHUM, 3aMMCAHHBIX C TTOMOIIBI0O HEPABHOMEPHBIX
kozoB. Ycnoue dano. IlocTpoeHne OJHO3HAYHO JEKOAUPYEMBIX KOJIOB
C IIOMOLIBIO JI€peBa

2.2 Teopernueckue moaxopl K OLIEHKE KoaudecTBa MHGpopManuu. EnuHULEI
U3MepeHust KoiauuecTtBa WHGpopManuu. AJaBUTHBIA MOAXOA K OLEHKE
KOJIMYecTBa MH(pOpMaUU. 3aKOH aJAUTUBHOCTH HHpopmaiuu. dopmyna
Xaptiu. Madopmanus u BepossitHocTh. Dopmyna [llenHona

2.3 Cucrempl cumciieHus. Pa3BepHyTas 3amuch IMENbIX W APOOHBIX YHUCET
B TO3ULMOHHOW cucTemMe cuuciaeHus. CBOICTBAa IMO3WIMOHHON 3amucu
Yyycia: KOJMYEeCTBO IMp B 3alKuCH, MpU3HAK JEIMMOCTH 4HCIa
Ha OCHOBAHUE CHUCTEMbI CUUCIEHHUS. AJTOPUTM IMEpEeBOAa LENOr0 YHCIIA
3 P-MYHOI CUCTEMBI CUHCIEHUS B JAECATUYHYIO. AJTOPUTM MEPEBOIA
KOHEYHOM P-nuHOM OpoOM B JECATUUHYIO. AJITOPUTM IMEpPEBOJA IIEJOro
qyycia U3 AECATUYHOM CUCTEMBI cuucieHus B P-nunyro. [lepeBon koneuHnomn
necsITHUHOM  npodbu B P-mumyro.  JIBowwHas,  BOChbMEpUYHAas
M IIECTHAALATEPUYHAS] CUCTEMBI CUMCIICHHS, CBSI3b MEXKIYy HUMH.
ApupmMernyeckre onepanry B HO3UIUOHHBIX CUCTEMAX CUNUCICHUS

2.4 TponuHass ypaBHOBEIIECHHAs CUCTEMa CUMCIEHHUS. JBOMYHO-IECATUYHAS
CUCTEMA CUUCIICHUS

2.5 KonupoBanue tekctoB. KomupoBka ASCII. OnHoGalTHBIE KOJIUPOBKH.
Crangapt UNICODE. Konnposka UTEF-8. Onpenenenue
MH(POPMAIIMOHHOTO 00BhEMa TEKCTOBBIX COOOIIECHUM

2.6 KonupoBanue wu3o0Opaxenuit. Onenka HWHGOPMAIMOHHOTO  o0BbeMa
rpadUUeCKUX JaHHBIX TIPH 33JaHHBIX Pa3pPEIICHUH B TTyOnHE KOTUPOBAHHUS
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uBera. LIBeToBbIC MOEIIH.
Konuposanue 3Byka. OnieHka nH(QOPMaIIMOHHOT0 00beMa 3BYKOBBIX JaHHBIX
MIPU 33JIaHHBIX YACTOTE TUCKPETU3ALUN U PA3PSIAHOCTH KOJAUPOBAHHUS

2.7 | AnreOpa noruku. IloHsTHe BbICKa3biBaHUS. BpIcKa3zbIBaTEIbHBIE (HOPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBaHUS U BCEOOIIHOCTH.

Jlormyeckue oneparuu. Tabiuubl UCTUHHOCTH. Jlornyeckue BbIpaKeHUS.
Jlornueckue  toxknmecrBa. Jlornmueckue — omepauMdM U ONEpalUHU
HaJl MHOYKECTBAMH.

3aKoHbl anreOpbl JOIMKUA. DKBUBAJIEHTHBIE MPEoOpa30BaHUs JIOTUYECKUX
BbIpaXeHUH. Jlornueckue ypaBHEHUsI U CUCTEMbI YPaBHEHUM.

Jlornueckue GyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GYHKIMI OT KOIMYeCcTBa apryMEeHTOB.

Kanonunueckue opMbl IOTHYECKUX BbIPAXKEHUI

2.8 CoBepiiieHHBIE JAU3BIOHKTUBHBIE KOHBIOHKTHBHBIE HOpPMAJbHBIE (POPMBI,
QITOPUTMBI UX MTOCTPOEHUS MO TAOIUIE UICTUHHOCTH

2.9 |Jlormyeckue >J€MEHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psasslii cymmaTop. [locTpoeHne cxeM Ha JOTMYECKUX JJIEMEHTaxX
I10 33JJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alKUCh JIOTUYECKOTO BBIPAKEHUS
I10 JIOTUYECKON CXEME

2.10 | Mogenu u mogenupoBanue. Llenun mogenupoBanus. AJIEKBaTHOCTh MOJIEIU
MOJICTUPYEMOMY OOBEKTY WM Tipoleccy. DopManuzarus TPUKIATHBIX
3a7ad4.

[IpencraBnenue pe3yiabTaTOB MOJCIMPOBAHUS B  BHUAC, YIOOHOM
JUUISL BOCOPUSATHUS YeloBeKOM. [ 'padrueckoe npecTaBieHne TaHHBIX (CXEMBI,
Ta0IUIIbI, TpadUKN).

2.11 |IIpencraBiieHre LENbIX YUCEN B NaMATH KoMmbloTepa. OrpaHU4eHHOCTH
JIana3oHa YKCell MPU OTPpaHUYEHUM KoarmdecTBa paspsanaos. [lepenonnenue
pa3psAHONM CEeTKU. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JONOJIHUTEIBHBIA KO OTPUIATEIbHBIX YHCEIL.

[ToOuToBble soruueckue omepanuu. Jlormdeckuit, apudmerndeckuit
U nukinueckuit cnpurd. lludposanue ¢ momoibio MOOUTOBOM Olepaluu
«uckiaroygaromee MJIN»

2.12 |lIpencraBieHue BELIECTBEHHBIX YMCEN B MaMATH KOMIIBIOTEpA. 3HAYaIas
4acTb M IIOPSAOK 4MCia. JluamasoH 3HAYEHMM BELIECTBEHHBIX YHCEINL.
[Tpobnembl XpaHEHUs! BEILECTBEHHBIX YMCEN, CBSA3aHHBIE C OIpPaHUYEHUEM
KOJIMYECTBA PA3psA0B. BBIITOJIHEHUE OlIEpalvi C BEIIECTBEHHBIMU YUCIIAMU,
HAKOIUJICHHE OITMOOK MPU BBIYUCIICHUAX
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2.13 | I'padsr. OcHoBHbIe MOHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHl] CMEXHOCTH, BECOBBIX MAaTpHLl, CIMCKOB CMEKXHOCTH. PemieHune
ATOPUTMHUUYECKUX 3a/1a4, CBS3aHHBIX C aHaiIW30M rpadoB (IIOCTPOEHUE
ONTUMAIBbHOIO MYTH MEXAY BepLIMHAMU Tpada, OlpeeleHre KoIMuecTBa
pa3MYHbBIX MyTEld MEXKIy BEpUIMHAMU OPUEHTHPOBAHHOI'O Al[MKINYECKOTO

rpaca)

2.14 | lepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrnocoObl 00xona nepena.
[IpencraBnenne  apudMETHUECKMX  BBIpOKEHUW B BHJE  JIepeBa.
Hcnonws3oBanue rpadoB U JepeBLEB MPU OMUCAHUU O0BEKTOB M MPOIECCOB
OKPYKAIOIIEr0 MHUpa

2.15 | IuckpeTHble UTPHI IBYX WUIPOKOB ¢ MOJHOM mH(popmanuen. [loctpoeHue
JepeBa Inepedopa BapUAHTOB, ONMCAHUE CTPATErMM UIPbl B TaOJIMYHOM
(opme. BIMTphILIHBIE U IPOUTPBILIHBIE TO3ULUN. BBIMTPHILIHbBIE CTPATETUN

2.16 |CpenactBa WCKYCCTBEHHOTO WHTEIUICKTA. MmeHTudukamus © TOHWCK
U300pakeHu,  pacrno3HaBaHue  Juil.  Vcmonb3oBaHHE — METOOB
MCKYCCTBEHHOIO HWHTEJUIEKTa B OOydarommx cucrtemax. Mcroiab3oBaHue
METOJ/IOB UCKYCCTBEHHOT'O MHTEIIEKTa B poOOTOTEeXHUKE. MIHTEpHET Belei.
Heitponnsie cetn

3 AJITOPUTMBI U IPOTPAMMUPOBAHUE

3.1 QopMani3anus  NOHATHSA  anroputMma. MammnHa  TeropuHra  Kak
YHUBEPCAIIbHASI MOJEIIb BBIYUCICHUN

3.2 OneHka CI0KHOCTU BbIYMCIHEHHUN. Bpemsi paboTbl 1 00beM HCIIOIB3YEMOM
naMaTH, WX 3aBUCUMOCTh OT pa3Mepa HUCXOAHbIX JaHHbIX. OlleHKa
ACUMIITOTHYECKOW CIOXKHOCTH aJrOPUTMOB. AJITOPUTMBI ITOJIMHOMHUAIBHOM
crnoxkHoctu. [lepebopubie anroputmel. [IpuMepsl pa3nUyHBIX aarOPUTMOB
pELICHHs OJHOM 3a/1a4l, KOTOPBIE UMEIOT Pa3IMYHYIO CIIOKHOCTh

3.3 OmnpezneneHue BO3MOXKHBIX PE3yJIbTaTOB padOThI MPOCTEHUIINX AJITOPUTMOB
VIpaBICHUS]  UCTHOJMHUTEISIMH W BBIUHUCIUTEIBHBIX  aJITOPUTMOB.
OmnpezneneHue MCXOMHBIX TAHHBIX, MPH KOTOPHIX aITOPUTM MOXKET AaTh
TpeOyeMBbIil pe3yabTaT

3.4 | Anroputrmbsl 0OpaOOTKH HATypadbHBIX YHCEN, 3AMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CYHUCJIECHMS: pa30OMEHHE 3aluCch 4YHClia Ha OTAENIbHbIE LHUQPHI,
HaXO0XJACHUE CYMMBI M MPOU3BEACHUS IU(P, HAXOKIECHUE MAKCUMAIbHON
(MUHUMATTBEHON ) U (PHI.

[IpencraBnenue uncia B BUJe HaOopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM
OBICTpPOr0 BO3BElEHUS B creneHb. [IoMCK MpOCThIX uYMcend B 3aJaHHOM
JMana3oHe ¢ MOMOILBIO aTOPUTMa «pelieTo JparocheHar
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3.5 MHuoropa3psiiHbIe 1eble YKcia, 3a1a4i JTUHHON apu(MeTuKu

3.6 | S3eik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tuns
JIAHHBIX: IIEJIOUYUCIICHHBIC, BEIIECTBEHHBIC, CUMBOJBHBIC, JIOTHYECKHE.
Berenenus. Cnoxssie  ycnoBus. Lukmer ¢ ycnoBuem.  Lukosl
I10 TIEPEMEHHOM.

OOpaboTka naHHBIX, XpaHAmUXcs B ¢ainax. TekcToBble W JIBOUYHBIE
daiinbl. Daiinosbie iepeMeHHble (GainoBbie ykazarenu). Urenue u3 daiina.
3anucek B (aii.

Pa3buenue 3amaum  Ha nomazamaud. lloamporpamMmbl  (TIpOLIEAYPHI
u  (¢ynkuuu). HMcnonb3oBaHWE — CTaHAAPTHOM  OMONMOTEKM  sA3bIKa
MPOrpaMMHUPOBAHUS

3.7 Pexypcusi. PexypcuBHbie mponenypsl U GyHkuuu. Mcrnonas3oBaHue cTeka
JUISl OpraHu3aluy PEKYPCUBHBIX BBI30BOB

3.8 Yucnennple MetoAbl. ToyHOE H MNPUOIMKEHHOE pEIICHHS 3aJadH.
YuciaeHHOE pellleHue YpaBHEHMH C IOMOULIbI0 MoAOOpa mapaMerpa.
YucneHHble METOJbl pELICHUS ypaBHEHUM: MeToj mepedopa, MeEToJ
NOJIOBUHHOTO jieneHus. [IpuOmmkeHHOe BBIYMCIEHUE [UIMH —KPUBBIX.
Boruncnenne 1oomaned guryp ¢ MOMOIIBIO YHUCIEHHBIX METOOB
(MeTon MpsAMOYroJIbHUKOB, MeToA —Tpameuwii). Ilonck Makcumyma
(MUHUMYMa) (QYHKIMM OJHOM NEPEeMEHHOW METOAOM IOJOBHHHOIO
JEJICHUs

3.9 | O6paboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIUU — s3bIKa
MPOrpaMMHUPOBAHUS IS OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIbHBIX CTPOK: MOZACYET KOJUYECTBA MOSIBJICHUN CHMBOJIA
B CTpOKE, pa30HUeHne CTPOKU Ha CJIOBA MO MPOOETbHBIM CUMBOJIAM, TOUCK
MOACTPOKH BHYTPUM JAaHHOM CTPOKH, 3aM€Ha HaWJIEHHOM NOACTPOKHU
Ha Jpyrylo CTpoky. ['eHepammsi BceX CIIOB B HEKOTOPOM andasure,
YIOBJIETBOPSIIONINX 3aJaHHBIM orpaHudeHusM. [IpeoOpa3oBanue umcna
B CUMBOJIbHYIO CTPOKY ¥ OOpaTHO

3.10 |MaccuBsl W TMOCIEAOBATEIHLHOCTH dYHCeN. Bpruncienne 0000IEeHHBIX
XApaKTEPUCTUK 3JIEMEHTOB MAacCHMBa WJIM YHUCJIOBOM IMOCIEA0BATEIILHOCTH
(CyMMBI, TpOU3BENEHUS, CPEIHEro apuPMETHUYECKOro, MHUHHUMAJIBHOTO
Y MAaKCHUMAJIBHOI'O 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBMIO). JIMHENHBI MOUCK 3alaHHOTO 3HAYEHMsI B MACCHUBE.
AAroputMbl paboThl C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
maccuBa. CopTUpOBKa OJHOMEpHOro maccuBa. IIpocTeie MeTOnbI
COPTUPOBKHU (METOA MYy3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BCTAaBKaMu).
CoptupoBka ciusiHueM. bbIcTpas copTUpOBKa MaccuBa (IrOpuT™M
QuickSort). JIBouuHbIN NOKUCK B OTCOPTUPOBAHHOM MacCHBE
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3.11 | JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI OOPaOOTKUA JABYMEPHBIX
MacCUBOB: 3allOJHEHUE JIBYMEPHOIO YHCIOBOIO MAacCHBa IO 3aJaHHBIM
IIpaBWIaM, IIOMCK DJJEMEHTa B JIByMEPHOM MAacCUBE, BBIUYHCICHUE
MakcuMyma (MHHMMyMa) M CYMMBblI 3JIEMEHTOB JBYMEPHOI'O MAacCHUBa,
NEpPEeCTaHOBKA CTPOK U CTOJIOIOB IBYMEPHOTO MaccHBa

3.12 | CnoBapu (acconuaTUBHBIE MAaCCHUBBI, OTOOpaxeHUs). XOUI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIIOBAPS JJISl 33JIaHHOTO TEKCTa

3.13 | Crexkn. AHanmu3 TPaBWIBHOCTH CKOOOYHOTO BBIpAKEHHUA. BrruncieHue
apu(PMETUIECKOTO BBIPAKECHUS, 3aIMUCAHHOTO B MOCTHUKCHOU (opme.
Ouepenu. Mcnons3oBanre ouepeu AJi1 BPEMEHHOTO XPAHEHHSI TAHHBIX

3.14 | Anroputmbl Ha rpadax. [locTpoeHrne MUHUMAIBHOTO OCTOBHOIO JepeBa
B3BEILIEHHOTO CBA3HOIO HEOpUEHTHpoBaHHOro rpada. KomnuectBo
pa3MYHbIX MyTEeHd MEXIy BEpUIMHAMU OPUEHTHUPOBAHHOI'O AI[MKINYECKOTO
rpada. Anroputm JleiikcTpbl

3.15 | lepeBba. Peanuszanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BonUyHbIE
(bunapusie) nepebs. [locTpoeHue nepesa A 3aJaHHOT0 apU(PMETUUECKOTO
BbIpaK€HUSA. PeKypcuBHbBIE anropuTMbl 00Xxona AepeBa. Mcmosb3oBaHue
CTeKa M ouepenu Juid 00xo/a aepeBa

3.16 | /[nHamuyeckoe NPOrpaMMHUPOBAHHE KakK METOJN  pPEUICHUS  3aJ1ay
C COXpPaHEHMEM IMPOMEXKYTOUYHBIX PpE3yJbTATOB. 3aJauyd, pelacMble
C  IIOMOUIBI0  JIMHAMHUYECKOIO  MPOrPAMMHUPOBAHHUS.  BBIYHUCIICHHE
PEKYpCUBHBIX (DYHKIUN, TOJACYET KOJMYECTBA BapHUAHTOB, 3aJauyH
ONTUMHU3ALUN

3.17 |llonarue 00 OOBEKTHO-OPHEHTHPOBAHHOM MporpaMMupoBaHu. OOBEKTHI
u kiaccel. CBOMCTBA U METONBI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIIN
ananu3. Pa3zpaboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
noaxoa. MHKarncymsius, Hacie1oBanue, moJIuMoppu3m

4 WNHupopmalimoHHbIE TEXHOIOTMU

4.1 Anamu3 naHHbIX. OCHOBHBIE 33J1a4M aHAIM3a JaHHBIX: MPOrHO3UPOBAHUE,
KJ1accudukarus, KJlacTepu3alusi, aHaIm3 OTKJIOHCHHH.
[locnenoBaTenbHOCTh PELICHUS 3a/1ad aHalIW3a JIaHHBIX: COOp MEPBUUYHBIX
JTAHHBIX, OYMCTKA M OLICHKA KauyeCcTBa JIaHHBIX, BEIOOP U (MJIM) MMOCTPOCHUE
MOJIeNH, NpeoOpa3oBaHue JaHHBIX, BU3yalu3alus JaHHbBIX, HHTEPIPETaIUs
pe3yabTaToB. [IporpamMHubie cpencTBa u MHTepHET-CEpPBUCHI sl 00pabOoTKH
W TIpeACTaBICHUS TaHHBIX. bosbine qanHpie. MamaHOe 00yueHne

4.2 AHanu3 JaHHBIX C MOMOIIBIO AJEKTPOHHBIX TaOIuIl. Bbluucienne cyMmsl,
cpeaHero apuMeTuyeckoro, HauOONbIIET0 (HAUMEHBIIET0) 3HAYCHUS
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nuamnaszoHa. Beraucinenne kodgphuiinenTa Koppesiun ABYX PSAA0B JaHHBIX.
[TocTpoenue cToa049aThIX, JMHEHYATHIX U KPYTOBBIX AuarpaMm. [loctpoeHue
rpapukoB  Qynknuit. [logbop MHMM  TpeHJa, peEIICHHEe  3ajad
MIPOTHO3UPOBaHUs. Perienre 3a1a4 ONTUMHU3AIMH ¢ TTOMOIIBIO 3JIEKTPOHHBIX
Ta0IUI]

4.3 Juckpernsauuss Opu MaTeMaTUYECKOM MOJAECIUPOBAHUM HETPEPBIBHBIX
npoiieccoB. MozaenupoBaHue ABWKEHUs. MonenupoBanre OMOIOTHYECKUX
cucreM. MaremaTndyeckue MOJEIM B 3KOHOMHUKE. BplunciuTenbHbie
AKCHEPUMEHTHI ¢ MmoaensaMu. OO0paboTka pe3yJlbTaTOB HSKCIIEPUMEHTA.
Meton HaummeHbIIMX KBajapaToB. OIllEHKAa YHCIOBBIX MMapaMeTPOB
MOJICIUPYEMBIX OOBEKTOB M TMpolieccoB. BoccTaHOBIEHHE 3aBHCHUMOCTEN
10 Pe3yJIbTaTaM dKCIIEPUMEHTA

4.4 BepostHocTtHbie  moaenu. Meroael  Monrte-Kapno.  MmutanuonHoe
MozenupoBaHue. CHCTEMbI MACCOBOTO OOCITYKUBaHUS

4.5 TabnuuHbple (pensiMOHHBIC) Oa3bl JaHHBIX. Talnuila - MpeCTaBIICHHUE
cBeJleHNH 00 oqHOTUIIHBIX 00beKkTax. Iloie, 3anuce. Kimrou tabmuiel. Pabora
C TOTOBOM 0a3oii MaHHBIX. 3amoJIHeHHE Oa3bl JaHHBIX. [IoMCK, copTHpoBKa
u  QuiIbTpalus JaHHBIX. 3amnpockl Ha BBIOOPKY JaHHBIX. 3aIlpoChl
C mapaMeTpamMu. BeraucissieMpie oIS B 3apocax.

Muorotabnuunble 0a3bl JaHHBIX. TUMBl CBSI3ed MEXIYy TaOJULIaMHU.
Buemnuii kirou. LlenocTHOCTh 6a3bl TaHHBIX. 3alTPOChl K MHOTOTA0IMYHBIM
0a3aM JaHHBIX

4.6 TexctoBbiii mpoueccop. CpeAacTBa NMOMCKAa M aBTO3aAMEHbBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHThl. (CHOCKH,
ornasnenue. [lpaBuiia UUTUPOBAaHUS HMCTOYHMKOB U OQOpMIICHUS
OoubarorpaduIecKux CChLIOK
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