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OenepanmbHas pabovas mporpamma no ydyeOHoMmy mnpeamery «MHpopmaTukay
(yriyOnéHHbIH YPOBEHB) (IpeaMeTHas o0macTk «Maremarnka u nHpopmarukay) (nanee
COOTBETCTBEHHO — TmporpaMma Mo uHpopmatuke, HHPOPMATUKA) BKIKOYACT
NOSICHATENBHYIO 3aMUCKY, COAEPKaHUE 00YUYCHHUSI, IJITAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
IPOrpaMMel IO HHPOPMATUKE, TEMATHYECKOE TUIAHUPOBAHUE

Conepxanne OOYYEHHS  PaCKpbIBACT  COACP)KATEIbHBIE JIMHUM, KOTOPBIC
NpeUIararoTcs sl 00A3aTeNbHOr0 M3YyYEHUS B KAXKAOM KJIacce Ha YPOBHE CPEIHETO
o0urero oOpazoBaHusl.

[InaHupyemble pe3yJIbTaTbl OCBOEHUSI MPOrPAMMBI MO MH(POPMATHUKE BKIIOYAOT
JMYHOCTHBIE, METANPEAMETHBIE PE3YJbTaThl 3a BECh NEPUOA OOyYEHUS HA YPOBHE
cpenHero odmero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC TOCTHKEHUS OOydYarolIerocs
32 KOKIbIA 1o 00yYEeHHSI.

HOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo wH(popmaruke (yriiyOJIEHHBIAH YPOBEHb) HA YPOBHE CPEAHETO
o0uiero oOpaszoBaHus pa3padoTaHa HAa OCHOBE TPeOOBAHWU K pe3yjbTaraM OCBOCHUS
OCHOBHOH  00pa3oBareibHOW  MpOrpaMMbl  CpeAHEro  olmero  oOpa3oBaHUs,
npeacraBicHHbix B ®I'OC COO, a Ttakxke (enepanbHoi padoueli MmporpaMMbl
BOCITUTAHMUS.

[Tporpamma mo uH(pOpMaTUKE AT MPEACTABICHUE O 1LesaX, oOLiel cTpareruu
00y4YeHHUs, BOCIHUTAHUS W Pa3BUTHUS OOYYAIOLIMXCS CPEICTBAMM YYEOHOrO MpeaMmeTa
«Undpopmaruka» Ha yriayOaEéHHOM YPOBHE, YCTaHABIMBACT 0053aTE/IbHOE MPEIMETHOE
CoicpyKaHue, MPEeayCMaTpPUBACT €0 CTPYKTYPUPOBAHKE MO pa3lieyiaM U TeMaM Kypca,
ONpENeNsieT paclpe/ie/ieHue €ro mo kKiaccam (rogaMm M3yudeHHs), Aa€T MPUMEPHOE
pacnpezeneHre yueOHbIX YaCOB MO TEMATUUYECKUM pa3/iesiaM Kypca W PEeKOMEHIYEMYHO
(MPUMEPHYIO) MOCIENOBATEABHOCTh MX M3Y4YEHUS C Y4YETOM MEKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4€OHOTrO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEH
00 y4aroIIMXCs.

[Tporpamma 1o MHGPOPMATHUKE OMPEIACTSET KOJMUYECTBCHHBIE M KAYECTBEHHBIC
XapPAKTEPUCTUKKU Y4eOHOro Marepuaia Ajis KaKAOro Toja M3yueHHs, B TOM YHCJIE
U1 COACP)KATENIbHOTO HAMOJIHEHUS PA3HOTO BHUJA KOHTPOJS (IPOMEXYTOUHOM
arTecTauuu OOy4arolIMXCsl, BCEPOCCHUMCKMX MPOBEPOUHBIX PadOT, roCyIapCTBEHHOM
UTOroBod  arrecraumu). llporpamma mno uH(OpPMATHKE  SBISIETCS  OCHOBOM
JUIE  COCTABJICHUSI ABTOPCKMX YUYE€OHBIX NOPOrpaMM M YYEOHUKOB, MOYPOUYHOIO
IUIAHUPOBAHUS KYPCa YUUTEIIEM.

Hupopmaruka B cpeiHeM 001IEM 00Pa30BaHNN OTPAKAET:

CYIIHOCTh MH(POPMATUKH KaK HAYUHOM AUCHUTIIMHBL, U3yUaroliei 3aKOHOMEPHOCTH
OpOTEKaHUsT W BO3MOXKHOCTM  ABTOMAaTH3allMM  MH(POPMALMOHHBIX  MPOLECCOB
B PA3IMYHBIX CUCTEMAX;
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OCHOBHBIE 00JIACTH MPUMEHECHHS UH(OPMATUKH, TIPEXKAE BCEr0 MH(POPMaiOHHbIE
TEXHOJIOTHH, YITPABICHHUE U COLMATBHYIO cepy;

MEKIMCIMIIIIMHAPHBIA ~ xapaktep  WHpOpMatukn W WH(OPMALMOHHOM
JESITETbHOCTH.

Kypc wunHpopmaTvkym [isi YPOBHsS CpEeOHEro oOmero o0pa3oBaHUs SBISIETCS
3aBEPLIAOIIMAM  3TAllOM HEMPEPBIBHOW TMOATOTOBKM OOydarwomuxcss B 00nacTu
WHPOPMATUKA W  HMHPOPMALMOHHO-KOMM YHUKAIMOHHBIX TEXHOJOTUH, OMUpacTCs
Ha COJIEPYKaHME Kypca MH(POPMATUKH YPOBHS OCHOBHOIO OOIIEro 0Opa30BaHUS U OIbIT
NOCTOSIHHOIO NPUMEHEHUS HH(POPMALMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHMA, Naét
TEOPETHUECKOE OCMBICIICHUE, MHTEPIPETALMIO U 000OILIEHUE 3TOTO OIBITA.

Pesynbrarel  yriiyOnEHHOrO  ypoOBHST ~ M3YYEHHs  y4eOHOro  MpeaMera
«MH(popmaTka» OPUEHTUPOBAHBI HA MOTYYEHHE KOMIETEHTHOCTEN IS MOCIIEYIOIICH
npoECCHOHANTBHON JEATEIIbHOCTA KaK B paMKax JaHHOH NpeAMETHON o0nacTu, Tak
U B CMEXKHBIX ¢ HEM 00macTsax. OHU BKITKOYAKOT B ceOsI:

OBJIQJICHUE KITFOUEBBIMH MOHITHIMHU M 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS
JaHHAs TpeaMETHas 00nacTh, PACIMO3HABAHWUE COOTBETCTBYIOLIMX WM MPU3HAKOB W
B3aMMOCBSI3EH, CIMOCOOHOCTh JIEMOHCTPUPOBATh PA3JIMUYHBIC TMOIXOABI K HM3YUYEHUIO
SBJICHWI, XapaKTCPHBIX ISl ©3y4aeMOU MPEAMETHOMH 001acTH;

YMEHHE PElIaTh THIOBbIE MPAKTHYECKAE M TECOPETUUYECKUE 3a/1a4M, XAPAKTEPHBIE
JUISL UCNIOJIb30BAHUSI METOJIOB U MHCTPYMEHTAPUS JAHHON NMPEAMETHOMN 00J1acTH;

HaJIM4YKME MPEJACTABICHUN O JAHHOM MpeaMeTHON 00JacTh KaK IEJIOCTHOW TEOpUH
(COBOKYITHOCTH T€OPHHi), OCHOBHBIX CBS3SX CO CMEKHBIMU 00J1aCTAMU 3HAHUH.

B pamkax yriayOnéHHOrO YpOBHS HM3y4€HUsS WHQPOPMATUKH OOCCIEUUBACTCS
LEJICHATPABIICHHAS MOATOTOBKA OOYYarOIIMXCS K MPOJOJDKEHUIO  00pa3oBaHUs
B OpraHM3alusx  MNpoQecCHOHANIBHOrO  00pa3oBaHUsl MO  CHELHMATBHOCTSM,
HEMOCPEICTBEHHO CBA3AHHBIM C LMU(PPOBBIMU TEXHOJIOTUSIMH, TAKUM KaK MPOrpaMMHast
WHXKEHEPUs,  WH(OpMaIMOHHAs ~ O€30MacHOCTh,  WH(OPMAMOHHBIE  CHCTEMBbI
Y TEXHOJIOTUH, MOOWJIBHBIE CUCTEMBI M CETH, OOJIBIIUE JAHHBIE U MAIIMHHOE OOYUYEHHE,
OPOMBILUICHHBIH ~ MHTEPHET BEIICH, WCKYCCTBCHHBIH WHTEIUIEKT, TEXHOJIOTHU
OecrpoBOAHON  CBsi3W,  POOOTOTEXHWKA, KBAHTOBBIC  TEXHOJNOTWH,  CUCTEMBI
pacrpeAenEHHOTO PeeCTpa, TEXHOIOTMUA BUPTYAIBHON U JIOMIOJIHEHHON PEATbHOCTEN.

OcHoBHas 1enp u3ydeHus: yaeOnoro npeamera « Mapopmaruka» Ha yriryOaéHHOM
YPOBHE CpeaHEero oomero oOpa3oBaHus — OOECNEYEHUE JATBHEUIIErO pa3BUTUS
WH(OPMAMOHHBIX KOMIETCHIMA 00YYarOIIErocs, Er0 TOTOBHOCTH K YKU3HU B YCIIOBUSX
Pa3BUBAKOLIETOCS HMH(POPMALIMOHHOTO OOMIECTBA W BO3PACTANOIIEH KOHKYPECHLIAU
Ha PbIHKE Tpyaa. B cBsa3u ¢ 3tum m3yuyeHue uHpopmarvky B 10—11 kiaccax I0JDKHO
00€ecrneunTs:

c()OPMUPOBAHHOCTh MUPOBO33PEHUS, OCHOBAHHOIO HA [OHMMAHWUW  POJH
WH(POPMATHKH, NHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B COBPEMEHHOM
oO11ecTne;

c(POPMUPOBAHHOCTH OCHOB JIOTHYECKOIO U AJITOPUTMUYECKOTO MBIIIJICHHS,
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c(OpPMUPOBAHHOCTh YMEHUH pa3nuuaTh (PaKThl U OLECHKH, CPABHUBATH OLICHOYHBIC
BBIBOJbI, BHJETh MX CBSI3b C KPUTEPUSIMH OLCHUBAHUS M CBSI3b KPUTEPHEB
C OMNPEACIEHHONW CUCTEMOH LEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCTH M 0000IIATH
WH(OPMALHIO;

c()OpPMUPOBAHHOCTh MPEIACTABIICHUN O BIMSHUM HHQPOPMALMOHHBIX TEXHOJIOTHN
HA JKU3Hb 4YEJIOBEKa B OOMIECTBE, NOHMMAHHUE COLMAIBHOTO, 3KOHOMHYECKOTO,
NOJIMTUYECKOTO, KYJIBTYPHOIO, FOPUANYECKOrO, MPHPOIHOTO, 3PrOHOMHYECKOTO,
MEIMIIMHCKOTO U (PU3HOJIOTUYECKOTO KOHTEKCTOB MH(POPMAMOHHBIX TEXHOJIOTUIA;

OPUHIATAE TMPABOBBIX M JTHYECKUX ACMEKTOB WH(OPMALMOHHBIX TEXHOJOTHUH,
OCO3HAHUE OTBETCTBEHHOCTH JIFOACH, BOBJICUEHHBIX B CO3JAHME W WMCHOJb30BAHUE
WH(OPMAMOHHBIX CUCTEM, PacpOCTPAHEHUE NH(OPMALIHH;

CO3/IaHWE YCJIOBUW JUI Pa3BUTHS HAaBBIKOB YYEOHOH, NPOECKTHOW, HAY4YHO-
UCCIICAOBATENBCKOM W TBOPYECKOM  ACATENBHOCTH, MOTHBALMA  OOYYarOMIMXCs
K CAMOPa3BHUTHIO.

B comepxanmm yueOHoro mnpeamera «HH(popMaTtuka»y BBIACISOTCS YETHIPE
TEMATHYECKHUX Pa3aesa.

Paznen « g poBas rpaMOTHOCTB» MOCBSIIEH BOMPOCAM YCTPOHCTBA KOMIIBIOTEPOB
W JPYyrUX OJJIEMEHTOB LU(PPOBOTO OKPY)KECHHsI, BKIIOUAs KOMIIBIOTEPHBIE CETH,
WCIONB30BAHUIO CPEICTB OMNEPAMOHHON cucTembl, padore B cetm HWHTEpHET
Y UCMOJIb30BAHUIO HHTEPHET-CEPBUCOB, MH(POPMALMOHHON OE30MacHOCTH.

Paznen «Teopetnyeckne OCHOBbI MHPOPMATUKW» BKIIFOYAECT B C€Osl OHATUHHBINA
anmapar  WHQOPMATUKK, BOMNPOCHl  KOAUPOBaHUS  WH(pOpPMALMK, H3MEPEHUS
WH(OPMAMOHHOTO 00bEMA MAHHBIX, OCHOBBI QIreOpbl JOTUKA W KOMIBIOTEPHOIO
MOJIETTUPOBAHHSI.

Paznen «ANropuTMbl W NPOrpaMMHUPOBAHWE)»  HAIMpPABJICH HA  PA3BUTHE
AITOPUTMHUYECKOTO MBILIICHUS, pa3pabOoTKy alrOpUTMOB M OLEHKY HMX CJIOXKHOCTH,
(OpMUPOBAHME HABBIKOB pealM3allii MpPOrpaMM Ha sI3bIKaX MPOrPpaMMHPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «UH(popMaunoOHHBIE TEXHOJOIMM» MOCBIIIEH BONPOCAM MPUMEHCHHUS
WH(OPMAMOHHBIX TEXHOJOTUH, PEaTU30BAHHBIX B MPUKIAAHBIX MTPOrPAMMHBIX
OPOAYKTaX M MHTEPHET-CEPBUCAX, B TOM UYHMCJIE B 33/Ja4ax AaHaau3a [aHHbBIX,
MCIOIB30BAHUIO 0a3 NAHHBIX U 3JIEKTPOHHBIX TAOIUI s PEUICHUS MTPUKIIAAHBIX 33/1a4.

B npuBenénHom panee coxepkanmm yueOHoro mnpeamera «MuHdopmarukay
KYPCHUBOM BBIJENIEHBI JONOTHUTEIBHBIE TEMBI, KOTOPBIE HE BXOAAT B OOS3aTENIbHYIO
nporpaMmy OOYYEHHs, HO MOTYT OBITb NPEUIOKCHBI JJII W3YYCHHS OTHACIBbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM OOYYArOIIAMCSI.

YrnyOnéHHbII YPOBEHB U3YYCHHUS uH(pOpMaTHKH PEKOMEHAYETCS
JUIE  TEXHOJIIOTMYECKOTO  Npo(uis,  OPUECHTUPOBAHHOTO  HA  WH)KCHEPHYIO
1 WHPOPMAIMOHHYIO CHEPBl JEATECABHOCTH. YTIYOJAEHHBIA YPOBEHb HW3YUYEHUS
uHpopMaTHKKM  00ECNEYMBACT: MMOATOTOBKY  OOy4YarOIIMXCS, OPUECHTUPOBAHHBIX
HA CHEHUAIBHOCTH B O0JaCTM WH(OPMALMOHHBIX TEXHOJOTMA W WHXXCHEPHBIE
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CMEUUAILHOCTH, YYACTHE B IPOCKTHOM U UCCIIEA0BATENbCKON ACATENbHOCTH, CBSI3aHHOM
C COBPEMEHHBIMH HAIMPABACHUSAMM OTpPAcid HHQPOPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTWM, TOArOTOBKY K YYacTHMIO B OJMMOMANax W caade EauHoro
rOCyJapCTBEHHOr O 3K3aMEHa N0 WH(popMaTHKe.

[TocnenoBarenbHOCTh U3YYEHUSI TEM B MPEAENiax OJAHOTO roja OOy4EeHHsS MOXKET
ObITh M3MEHEHA TO YCMOTPEHUIO YUUTENs NP MOAroTOBKE pabouelt mporpamMbl
¥ MOYPOYHOTO MJIAHU POBAHUSL.

OO01wee Yncmo 4acoB, pEKOMEHIOBAHHBIX U1 U3yYeHHs MH(POPMATHKK — 272 yaca:
B 10 kymacce — 136 yacoB (4 yaca B HeAem0), B 11 kimacce — 136 yacoB (4 yaca B HEZIENIO).
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COJAEP)KAHUE OGYUEHUS!

10 KUTACC

udgposBasi rpaMOTHOCTH

TpeboBanus TEXHUKKA O€30MACHOCTH W TMTHEHBI MPU PAdOTE ¢ KOMIBKOTEPAMU U
JAPYTMMHU KOMIOHEHTaMU LU(POBOTO OKPYKEHUSI.

[TpuHIMIBl padoTEl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApPXHUTEKTYypa (HOH
Heitmana. [apsapockas apxumexmypa. ABTOMATHYECKOE BBINOJHEHHE MPOrPAMMBI
npoueccopoM. OnepaTUBHAS, TOCTOSIHHAS U JOJTOBPpEMEHHAs MaMsTh. OOMEH JTaHHBIMU
C MOMOUIBIO WIMH. KOHTPOJUIEPH! BHEIIHUX YCTPOUCTB. [IpsIMON HOCTYII K MaMSTH.

OCHOBHBIE TEHICHUMH Pa3BUTUs KOMIBIOTEPHBIX TEXHONIOrui. [lapaimnenbHbie
BBIYMCIIEHUS. MHOTONpOLECCOPHBIE CUCTEMBL. CynepkoMIbIOTEPBL. Pacnpencnénneie
BBIYMCIIUTENBHBIC CUCTEMBI M 00paboTka OOJbIIMX JaHHbIX. MoOUJbHBIE IU(POBBIEC
VCTPOHCTBA M HMX pPOJIb B  KOMMYHUKAUMSIX. BCTPOEHHBIE  KOMITBKOTEPHI.
MuKpOKOHTpOIEPBL. POOOTH3MPOBAaHHBIE TPOM3BOACTBA.

[TporpaMMHOEe 00ecnEeYeHHE KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buibl
OpPOrpaMMHOT0 oOecrneYeHuss W WX HasHadyeHue. (OcOOEHHOCTM MPOrpaMMHOrO
obecrnieueHust MOOUIBHBIX YCTPOiCTB. [lapannensHoe nporpammupoBanue. CUCTEMHOE
nporpaMMHoe  oOecrieueHue. OnepalMoHHBIE CHCTEMbL.  YTWIHATHL. J[paliBepsl
YCTPOMCTB. MHCTANISIMS ¥ IEWHCTAIUISILMS POTPAMMHOIO O0ECTICUECHUS.

QaiiioBele  cuCTEMBl.  [IpUHIMIIBI  pa3MellcHUsT W WMEHOBaHWs  (paiinoB
B JIONTOBPEMEHHOM mamaTy. [11aboHbl Juis OnMCcaHus rpynn (aiiaos.

[TporpammHoe oOecnedeHue. JIMIEH3MPOBAHUE MPOrPaMMHOTO O0eCneYeHUs
u 1upoBeIX pecypcoB. lIponpuerapHoe M CBOOOMHOE MPOrpaMMHOE 0OECIEUYCHHE.
KomMmepueckoe M HEKOMMEPUECKOE HCIOIB30BAHUE MMPOrPAMMHOI0  00ECHEUCHUs
U 1u(dpoBbiX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMAas 3aKOHOAATEIbCTBOM
Poccuiickoii  @Depepanuu 32 HENPABOMEPHOE  MCNOJIB30BAHHWE — NPOrPAMMHOIO
obecrnieueHust U NU(PPOBBIX PECYPCOB.

[IpyHOMITBI TIOCTPOCHUS M AlIAPATHBIE KOMIIOHEHTHI KOMIIBFOTEPHBIX CETEH.
Ceresblie mpoTokonbl. Cetb UHTEPHET. Anpecanus B cetu MHTepHET. [IpoTOKONBI CTEKA
TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenne IP-cetm Ha mnoacetm € TNOMOUIBKO Macok moacereil. CereBoe
aAMUHUCTpUpOBaHue. [lonyyeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HanmuuMsi CBA3M € y31I0M ceth. OnpenencHue mapupyra ABHIKCHUS
MTAKETOB.

Bunanr JESATEIbHOCTH B ceTH HnrtepHer. CepBucel HHurtepnera.
['eonH(popManmoHHbIE CHCTEMBL. [ €OJOKAMOHHBIE CEPBUCHL  PEAIBHOTO BPEMEHHU
(HampuMep, JOKauuMs MOOWIBHBIX — TEIE(POHOB, ONPEACIICHHE 3arpyKEHHOCTH
aBTOMAaruCTpaicii), HHTEPHET-TOProBIIsl, OPOHUPOBAHKE OWJIETOB U TOCTHHHMIL.

! Kypcusom BBIIENEH MATEPHAN, KOTOPBIH HE SBIAETCA OOA3ATEIBHBIM MPH HM3YYCHHH M HE BXOJHMT B COJECPIKAHHE
MPOMEKYTOMHOH UITH UTOTOBOM ATTECTALMH MO MPEAMETY.
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['ocynapcTBEHHBIE JJIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLMANBHBIE CETH —
OpraHuzanus KOJUIEKTUBHOTO B3aMMOJCHCTBHS W 0OMEHA JaHHbIMHU. CETEBOM STHKET:
npaBWja TOBEACHUS B KuOepnpocTtpaHcTBe. [Ipobnema NOMIMHHOCTH TOMYyYEHHOU
uHdopmaryin. OTKPBITBIE 00Pa30BATENBHBIC PECYPCHI.

TeXHOreHHbIE W HSKOHOMWYECKME YIPO3BI, CBSI3aHHBIE C HWCHOJb30BAHHEM
WH()OPMAIIMOHHO-KOMM YHUKAIIMOHHBIX ~ TeXHOJIOTWH. OOmme npoOaemMbl  3alluThI
uHpopmanu 1 MHGPOpPMAUMOHHON Oe3zomacHocTH. CpencTea 3alMThl WHPOPMALWU
B KOMIBIOTEPAX, KOMMBIOTEPHBIX CETAX M ABTOMATH3MPOBAHHBIX WH()OPMALMOHHBIX
cucremax. [IpaBoBoe oOecneueHre WHPOPMAILIMOHHON O€30MACHOCTU. JIeKmpOHHAs
Yugposas NOONUCy, cepmupuyuposaHHvle Catimol U OOKYMEHMbL.

[TpenoTBpameHne HECAaHKIIMOHUPOBAHHOTO OCTYNA K IMYHON KOH(PHUACHINATBHON
uH(pOpMALMK, XPaHALICHCS HA MEPCOHAILBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mporpammHoe o0ecrieueHre U crnocoObl OOpbOBl ¢ HUM. AHTUBUPYCHBIE
nporpaMmbl. OpraHu3anus JUYHOIO apxXWBa MHQpOpMaLu. Pe3epBHOE KONMUPOBAHUE.
[TaponbHas 3ammra apxusa.

[Inppoanrie naHHbIX. CUMMETPHYHBIE U HECUMMETpUYHbIE WM(ppel. [Tndpsr
npoctoii 3amensl. [Indpp Lesaps. udpp Buxenepa. Anropurm mmdpoBanus RSA.
Cmeeanozpagusi.

Teopernueckue 0OCHOBbI HHPOPMATHKH

HWupopmanms, nanHele W 3HaHus. WH(pOpManMOHHBIE MPOLECCHI B MPUPOJE,
TEXHUKE U OOLIECTBE.

HenpepeiBHBIE H  JUCKPETHBIE BEIMYMHBI W CHTHaIBL HeoOXOAMMOCTB
JUCKPETU3ALMU UH(POopMaLvK, PEAHA3HAYEHHOM UT XpaHEHU S, epeaay U 00paboTKH
B IU()POBBIX CUCTEMAX.

JIBOMYHOE KOAUPOBaHUE. PABHOMEPHBIC U HEPABHOMEPHBIE KOABL. JleKoanupoBaHue
COOOUICHMIA, 3aMMCaHHBIX C TOMOLIBK) HEPABHOMEPHBIX KOAOB. YcinoBue DaHo.
[TocTpoeHne  ONHO3HAYHO  JACKOAMPYEMBIX  KOJOB C  TOMOLIBKO  JIepeBa.
I pagh An.A. Mapkosa. EqviHALBI U3MEpEHHs KOM4YecTBa MHPopManuu. An(aBUTHBINA
NOJIXO/ K OLEHKE KOJIMYECTBA HHPOPMALIHH.

Cucrembl cuuciicHus. Pa3BépHyTas 3anuch UENbIX W APOOHBIX  YHCEN
B TO3UMLMOHHOW cucTeMe cuucneHus. CBONCTBA MO3MLIMOHHON 3amucu  YUCIa:
KOJIMYECTBO LU(P B 3alKCH, NPHU3HAK JACIMMOCTH YWCJIA HA OCHOBAHWUE CHCTEMBI
CUMCIICHUA. AJNTOPUTM MEPEBOJA LENOr0 4ucnaa M3 FP-WYHOW CHCTEMBI CUUCIICHHS
B JCCATUYHYIO. AJITOPUTM TEPEBOAA KOHEYHOM P-W4yHOW JpoOM B JECATHYHYVIO.
ANTOPUTM TEPEBOAA LEJOT0 YMCIA U3 ACCATUYHONW CUCTEMBI CUUCIICHHS B P-HYHYIO.
[lepeBon KOHEUHOH AecATMYHOW apoOu B P-nuHyr. JI|BOMYHAs, BOCBMEPHUYHAs W
HIECTHAALATEPUYHAS CHCTEMBI CUYHMCICHHS, CBA3b MEXKAY HUMHU. ApUPMETHYECKHE
OIEpalry B MO3ULIMOHHBIX CUCTEMAX CUMCIECHUS. Tpouynas ypasHoseuiennas cucmemd
cyucienus. J[eoudno-oecamuynas Cucmemd cyucIeHusl.

Komuposanue tekcroB. Komupoka ASCIL. OnnoGaiiTHble koaupoBkHU. CTanaapTt
UNICODE. Komupoeka UTF-8. OnpeaencHue nHPOPMALUOHHOTO 00BEMA TEKCTOBBIX
COOOIEHUH.
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KonupoBanue nzoOpaxenuii. OneHka WHOOPMaUMOHHOTO 00bEMa rpaguuecKux
JAHHBIX TPY 3aJJaHHBIX PA3PEUICHUH W ITTYOMHE KOAUPOBAHUA LIBETA. [[BETOBBIE MOIEH.
Bekropaoe kommpoBanue. ®opmatel rpaduueckux (paiinos. TpéxmepHas rpaduka.
dpakrajibHas rpaduka.

KonmupoBanue 3Byka. OiicHka WH(OPMALMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PSIIHOCTH KOAUPOBAHMS.

Anre6pa soruku. [loHATHE BbICKa3bIBaHWSA. BBICKa3bIBaTENbHBIE  (POPMBI
(mpeaukarsl). KBAaHTOPBI CYIIECTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue onepauyu. TaOnuibel WCTHHHOCTH. JIOTMYECKHE  BBIPAKCHHS.
Jlornueckue ToXxAECTBA. J[0OKA3aTENBCTBO JIOTHUECKAX TOXKJIECTB C MOMOLIBK TAOJIHLL
MCTUHHOCTH. JIOrMYecKne onepanuy U ONEPaLy Hal MHOKECTBAMMU.

3akoHbl areOppl  JIOTMKW. OKBUBAJICHTHBIC MNPeoOpa3OBaHUs JIOTMYECKHX
BBIPOKEHUH. JIornyecKkue ypaBHEHHUS U CUCTEMBI YPABHEHUH.

Jlornueckre QyHKuMHA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHX
(PYHKLHIA OT KOTMYECTBA apryMEHTOB. [I0JHBIE CHCTEMBI JIOTUYECKUX (PYHKIIMNA.

Kanonnueckue Gpopmbl JIOTHYECKUX BbIpaKeHUH. COBEPIICHHBIE TU3bIOHKTUBHBIC
¥ KOHBIOHKTHBHBIC HOPMAaJbHBIC (JOPMBI, AITOPUTMBI MX IMOCTPOCHUS NO TaOIMIIE
MUCTUHHOCTH.

Jlornueckue dmeMEHTBI B cocraBe  Kommbrotepa.  Tpurrep.  Cymmarop.
Muoropazpsanelid  cymmarop. I[locTpoeHne cxeM Ha JIOTHYECKMX — JJIEMEHTax
0 33JaHHOMY JIOTHYECKOMY BBIPDOKECHHUIO. 3aluCh JIOTMYECKOTO  BBIPAKCHUS
10 JIOTHYECKOH cXeMe. Muxpocxemvl u mexHoi02us ux npouseoocmsd.

[IpencraBneHne LENBIX YUCET B MAMATH KOMIBIOTEPA. OrpaHUYEHHOCTh AUana3oHa
YUCENl TIPU OTPAHUYCHUM KOJIMYECTBA Pa3psaaoB. llepenonHeHune paspsaHON CETKH.
be33nakoBbie U 3HAKOBLIC AaHHBIC. 3HAKOBLIA OWUT. JIBOMYHBIM JOMOIHUTEILHBINA KO
OTPULATENIbHBIX YU CEIL.

[ToOuroBele  normueckue onepaumu. Jlormueckuii, apudMeTHUYeCKuil u
nuKndeckuii capuru. [lndposanue ¢ moMomp0 NOOUTOBOM OMEPaALN K MCKITFOYAROIIEES
NIy,

[IpencraBneHre BEMIECTBEHHBIX YUCENl B MAMITH KOMIBIOTEPA. 3HAYAIlAs 4acThb
W TOPSAOK 4YMcna. Jlnana3oH 3HAUECHWH BEMIECTBEHHbIX uucen. [IpoOnembr
XPaHEHUs BEIIECTBEHHBIX YMCETl, CBA3AHHBIE C OTPAHUYECHUEM KOJIMYECTBA PA3PSAOB.
BeimonHenne omepanuii ¢ BEHIECTBEHHBIMM  YWCJIAMH, HAKOIUIEHHE OLIMOOK
IPYA BBIYHACTICHUSIX.

AJITOPUTMBI U IPOrPAMMHPOBAHUE

OnpeneneHue BO3MOXKHBIX — PE3yJAbTarTOB  PaldOThl  MPOCTCHINMX —AJITOPUTMOB
VIIPABJICHU S UCTIOJIHUTENSIMU A BBIYUCITUTENBHBIX AITOPUTMOB. OTNPENETICHUE UCXOIHBIX
JAHHBIX, TPA KOTOPBIX AJITOPHTM MOKET JaTh TPEOYEMBbIH PE3ybTaT.

Jransl  peuieHMs 3a4a4  Ha KOMIBKOTEpPE. MHCTpyMEHTAIBHBIE CPEICTBA:
TPAHCHATOP, OTAAAUMK, TPOQUIMPOBIIUK. KOMOWIALMS U MHTEPOPETALUS TPOTrPAMM.
BupryansHble MalllWHBL
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HWurterpupoBanHas  cpema  paspabotkd.  Meroabl  OTHaAKd — MOPOrpamM.
Hcnone3oBanue TpaccupoBouHbIX Tabmun. Otmamnounsli  BeiBOA.  [lomaroBoe
BBIMOJIHEHUE TPOrpamMmbl. Toukn ocTaHoBa. [IpocMOTp 3HAUYECHUH TEPEMEHHBIX.

S3pik  mporpammupoBanust  (Python, Java, C++, C#). Tunel JaHHBIX:
LEJIOUMCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIBHBIC, JIoTMueckue. BeteneHus. CloxHbIE
ycnoBusd. [lukiel ¢ ycnoBueM. [{ukibel 1Mo niepeMeHHOM. B3anmo3amMeHseMOCThb
Pa3MTUYHBIX BUAOB HUKIOB. MHBapuaHT nukia. COCTABIEHUE LUKIIA C HCIIOJIb30BAHUEM
3apaHee ONPEACIEHHOTO HHBAPUAHTA LIMKJIA.

JIOKyMeHTHpOBaHHuE TMporpaMm. Mcnosnb3oBaHue KOMMeEHTapueB. lloaroroska
OMUCAHUS TPOrPaMMbl U MHCTPYKLIMH TSI TTOJIb30BATEIS.

AnroputMbl  00pabOTKM HATYPabHBIX YWCEN, 3alUCAHHBIX B MO3MIMOHHBIX
CHUCTEMAX CYMCIICHUs. Pa3OMECHME 3anuCud YWCIAa Ha  OTAENbHble  LU(pBL,
HAaXOKJIECHUE CYMMBl M TOPOM3BEACHUS LHPpP, HAXOKACHUE MAKCHUMAJIbHOU
(MUHHMAITbHOM ) U PBI.

HaxoxneHne Bcex OPOCTBIX YMCEN B 3aJaHHOM JuanasoHe. llpeacraeneHue
yucaa B BUAE Ha0opa MPOCTBIX COMHOXMUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS
B CTETICHb.

OOpaboTka JaHHBIX, XpaHsMXcs B  (ailmax. TEKCTOBbIE W JIBOUYHBIC
(aiinel. daiinoBele nepeMeHHble ((aitoBbie ykazaremu). Utenue w3 (aiina. 3amuce
B (baiin.

Paz0uenune 3agaum Ha noazanadu. [logmporpammbl (mpoueaypsl U (DYHKIHHN).
Pekypcus. PekypcuBHble 00BEKTHI ((PpakTansl). PekypcrBHBIE mpoueaypbl U (HyHKIHH.
Hcnone3oBaHue creka JUisl OpraHu3alui PEKYPCUBHBIX BBI30BOB.

Hcnomp30BaHue  CTaHAAPTHOH  OMOMMOTEKM  sI3bIKA  TPOrPaMMHUPOBAHUSL.
[Tonkmoouenne OMOMMOTEK MOAMPOrpPaMM CTOPOHHHUX MNPOM3BOAUTENCH. MOaynbHBIN
NPUHLIAI TOCTPOCHUS TPOrPamMM.

Yucnennble MeTOABL. TOYHOE W MPUOMMKEHHOE pPEeHICHUS 3a1adyd. UHCIeHHBIE
METOJBl PEUICHHUS YPAaBHCHWH: METOA Tmepedopa, METO MOJIOBUHHOIO JEJICHUS.
[TpuOnm>kEHHOE BEIYKACIICHHAE AJTMH KPUBBIX. BhIUKCIEHHE TUIOIAACH PUryp ¢ MOMOIIBIO
YUCIEHHBIX METOJIOB (METOJ MPAMOYTOJIBHUKOB, METO Tpaneuwmii). [Tonck Makcumyma
(MUHMMYMA) PYHKIIMW OJTHOM MEPEMEHHON METOAOM MOJOBUHHOIO JECIICHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BCTpoeHHble  (yHKOMM  s3bIKA
MpOrpaMMUpPOBaHUs JJIT O00paOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI  0OpabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBJICHUH CHUMBOJIA B CTPOKE, pa3OMeHue
CTPOKH Ha CJIOBA MO MPOOETbHBIM CUMBOJIaM, IIOUCK NOJCTPOKUA BHYTPHU JAHHON CTPOKH,
3aMEHa HAJICHHOW MOJCTPOKHA HA JAPYIYIO CTPOKY. ['eHepaius BCeX CIIOB B HEKOTOPOM
anaBuTe, YIOBICTBOPSIOMIMX 33JaHHBIM OrpaHudcHusM. [IpeoOpasoBanue umcna
B CUMBOJIbHYIO CTPOKY M 00paTHO.

MaccuBel ¥ MOCHEAOBATENBHOCTH  4YMCEN.  BpuucieHne  000OIIEHHBIX
XAPAaKTEPUCTHK JJIEMEHTOB MAacCMBAa WM YHCIOBOH MMOCIEAOBATENBHOCTH (CYMMBIL,
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OPOU3BEACHUS, CPEIHEr0 apu(PMETHUECKOT0, MUHUMAIBHOTO M MaKCHMAIbHOIO
AJIEMEHTOB, KOJIMYECTBA JJIEMECHTOB, YJIOBJIETBOPSIOMIMX 33JaHHOMY YCJIOBHIO).
JIMHENWHBIN MONUCK 3aJaHHOrO 3HAYEHHS B MACCHBE.

CoprupoBKa OJHOMEPHOrO MaccuBa. [IpOCTBIE METOABI COPTUPOBKH (METOA
ny3bIPbKa, METOJ BBIOOPA, COPTUPOBKA BcTaBKamu). COpTUPOBKA CMsiHUEM. BeICTpas
coprupoBka Maccupa (anroputm QuickSort). /IBOWUYHBIH MOWCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMEpHBIE MaCCHBBI (MAaTPHILIbl). ANTOPUTMBI 00paOOTKN ABYMEPHBIX MACCHBOB:
3aIMOJIHEHUE IBYMEPHOIO YMCIOBOIO MACCHBA M0 33JaHHBIM MTPABUJIaM, MTOMCK SJIEMEHTA
B JIBYMEPHOM MAaCCHUBE, BBIYHMCICHHE MAKCHMyMa (MUHUMYMA) U CYMMBI 3JIEMEHTOB
JBYMEPHOIO MAaCCHBA, MEPECTAHOBKA CTPOK M CTOJIOLOB ABYMEPHOIO MAacCCHBA.
Paspabomra npoepavm Onsi pewtenusi npocmuix 3a0ay auaiuza OamnHvlx (ovucmrd
OaHHbIX, KIACCUDUKRAYUSL, AHAIUZ OMKIOHEHUT).

NudopmanoHHbIe TEXHOJI0I MU

TekcroBblii  mpoueccop. PenaktupoBanue u  (opmarupoBanue. I[IpoBepka
opdorpadun u rpaMmmaruku. CpeacTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM MTPOLIECCOPE.
Hcnonb3oBanue cruneil. CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHL. (CHOCKH,
ornaenenne. KonnekrupHas pabota ¢ JOKyMEHTaMu. MIHCTPYMEHTHI PELEH3UPOBAHUS
B TEKCTOBBIX mpoueccopax. OOnaunbie cepBUCHl. JlemoBas mnepenucka. Pedepar.
[TpaBuia OMTUPOBAHUST WMCTOYHUKOB W OQOPMIICHUST OMOIMOrpauuecKkux CChUIOK.
O¢opmiicHHE clUCKA JTUTEPATYPhl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKON TEKCTA.
TexHuueckne cpeacTBa BBOAA TeKkcTa. CrieMnann3upOBaHHBIC CPEACTBA PEAAKTUPOBAHUS
MaTEMaTHYECKAX TEKCTOB.

AHamu3 naHHbIX. OCHOBHBIE 33Jla4M  aHAIM3a JAHHBIX. TPOTHO3WPOBAHUE,
KIaccupUKalus, KIacTepu3anus, aHai3 OTKIOHEHHH. [TocenoBarenbHOCTh PEIICHUS
3a]1a4 aHAJIM3a JAHHBIX: COOP MEPBUYHBIX JAHHBIX, OUACTKA U OLICHKA KAYECTBA JAHHBIX,
BbIOOP W/WJIM TIOCTPOCHHUE MOJEIH, MPeoOpa3oBaHKe AAHHBIX, BU3yaM3alus JaHHBIX,
UHTEpIpeTanust  pe3ysbTaroB. [IporpaMMHBIE CPEACTBA M WMHTEPHET-CEPBUCHI
Uit 00pabOTKM W MPEACTABICHUS JaHHbIX. bonbmne naHHele. MammHHOE 00y4YEHHME.
HumeinekmyaivHulil aHAAU3 OAHHBIX.

AHanM3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX Ta0IML. BEIUUCIIEHUE CYMMBI, CPEHETO
apu(pMeTHYECKOro, HauOOBIIEr0 (HAMMEHBIIETO) 3HAYCHHS Mana3oHa. Beraucienue
kod(uiieHTa KOppensiud JBYX PAa0B AaHHbIX. [locTpoeHue CTonadyvarhbix,
JMHEHYATBIX U KPYroBbeix auarpamm. [locrpoenne rpadukoB Gynkuuii. [londbop nmanm
TPEH]Ia, PELICHUE 3a7a4 TPOrHO3UPOBAHMSI.

UHCIEHHOE PEIICHUE YPABHEHM ¢ MOMOIIBI0 noadopa napamerpa. OnTuMHU3anus
KaK TIOMCK HaWJy4dyllero pPEUICHHMs B 3aJaHHBIX ychoBusix. lleneBas (yHknms,
orpaHuveHHs. JlokanpHbIe M TIO0ANBHBIA MHUHMMYMBI LENeBOi (pyHKuMuU. PemieHne
3a/1a4 ONTUMHU3ALUH C IIOMOIIBIO 3JICKTPOHHBIX TaOJIHULL.
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11 KUIIACC

Teopernueckue 0OCHOBbI HHPOPMATHKH

Teopernueckue MOAXOAbI K  OLCHKE KOJIMYECTBA MH(POPMALMU. 3aKOH
anauTuBHOCTH UMHGpopMmanuu. Dopmyna Xaprau. HHpopMmanus M BEPOSTHOCTS.
®opmyna [1leHHOHA.

Anroputmel cxatus AaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. ANropuT™MBl C)KaTUsl TaHHBIX C TOTEPSIMHU. Y MEHBLICHHUE MTYOMHBI KOJAUPOBAHUS
usera. OCHOBHBIE UaEU aropuTMoB cxkatust JPEG, MP3.

CkopocTb nepenavn JAHHBIX. 3aBUCUMOCTB BPEMEHU nepenavn
0T WH(}OPMaNMOHHOTO 00BbEMA MAHHBIX W XAPAKTEPUCTUK KaHaia CBs3H. [IpruumHBI
BO3HUKHOBEHUS OLIMOOK NPH nepeaade AaHHbIX. Kobl, m03BOIMIOMME 0OHAPYKUBATh U
UCHPABJIATh OMOKHM, BO3HUKAIOIIAE NMPH MEpenaye NaHHBIX. PaccTosHre X3MMUHTA.
Komuposanue ¢ noBropeHrem 0utoB. Kogael XamMMuHTa.

Cucrembl. KOMNOHEHTBI CHCTEMBI U HMX B3auMoacicTBre. CUCTEMHBIA 3PQEKT.
VYnpasneHue kak nHPOpMaIMOHHBIN mporecc. OOparHas CBA3b.

Mopemm u  wmoaenuposanue. Llens moxpenupoBanusi. COOTBETCTBUE MOJENH
MOJIETTUPYEMOMY OOBEKTY MM MPOLECCY, LEAM MOACIHpPOBaHus. Dopmaim3anus
MPUKIAIHBIX 331a4.

[IpencraBneHue pe3ysbTaTOB MOACTUPOBAHUS B BUAC, YAOOHOM JJisi BOCHPUSATHUS
4yenmoBekoM. [ paduueckoe nmpencTaBicHUe JaHHBIX (CXEMBI, TAOIHIIBL, TPAPUKH ).

['padbr. OcHoBHBIE OHATHA. Buasl rpados. Onucanue rpadoB ¢ TOMOLIBIO MATPHIL
CMEKXHOCTH, BECOBBIX MATPULL, CITUCKOB CMEXHOCTH. PEIIEHNE aITOPUTMUYECKUX 3a1aY,
CBSI3aHHBIX C QHATM30M rpadoB (MOCTPOCHUE OMTUMAIILHOTO MYTH MEXKAY BEPIIMHAMU
rpada, ONPEHOCIICHHE  KOJIMYECTBA  PA3JIMYHBIX NYyTEd  MEXAy  BEpIIMHAMHA
OPUEHTUPOBAHHOIO ALMKIMYECKOro rpada).

JlepeBbsi. bunapHoe naepeBo. JlepeBbsi momcka. CnocoObl 00xoda JaepeBa.
[TpencraBienne apu(pMETHIECKIX BBIPAKEHUH B BUAE AepeBa. [IMCKPETHBIE UTPHI IBYX
UTPOKOB € MOJIHOM uHpopManueid. [Toctpoenne nepepa nepedopa BapHAHTOB, OMMCAHUE
cTpaTeruu Wrpel B TaOMW4HOW (popMe. BBIMIPBHINIHBIE WM MPOUTPHIIIHBIE TO3MIIMH.
BrIArpHIIHBIE CTPATETUN.

CpeacrBa MCKYCCTBEHHOro0 HMHTe/uiekTa. CepBHCH  MAIIMHHOIO — IMEPEBOAA
W pacrno3HaBaHHMs YCTHOH peun. KornuTtwBHBIE cepBHChl. MaeHTU(UMKAUKAS W TOUCK
n300paskeHni, pacno3HaBaHue JaL. CamooOydarommecs CUCTEMBI. MCKyCCTBEHHBIN
MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. MCronb30BaHUE METOAOB HCKYCCTBEHHOIO
UHTEIUIEKTAa B OOydYamIMX CcHcTeMax. MCmonb30BaHUE METOJOB HMCKYCCTBEHHOTO
UHTEIUIEKTa B poOotorexHuke. MHTepHer Bemieid. llepcnekTuBbl  pa3BUTHs
KOMITBIOTEPHBIX MHTEJUIEKTYAJIbHBIX CUCTEM. HelpOoHHBIE ceTh.

AJITOPUTMBI U IPOrPAMMHPOBAHUE
GopMai3anusd MOHATHA anroputMa. MamuHa TelOpHHIra Kak yHUBEpCallbHAs
Moaenb BelyucneHui. Tesue Yépua—Teropunra. Mawuna I[locma. Hopmaneneie
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aneopugpmvr Maprosa. Aneopummuvecku nepaspeuiumvie 3a0aqu. 3a0add ocmanosd.
Hegosmoorkcnocms agmomamudeckoii OmidoKy npoSpamm.

O1eHKa CIIO)KHOCTH BeIYMCIIEHUH. Bpemst paboTsl 1 00BEM MCIOIB3YEMOI MaMSTH,
WX 3aBUCUMOCTh OT pa3Mepa UCXOAHBIX JaHHBIX. OLEHKA AaCUMOTOTUYECKON CIOKHOCTH
AITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIBHON CIOKHOCTH. [lepeGopHbIE alrOpUTMBI.
[TprMepsl pa3TMYHBIX AITOPUTMOB PELICHHS OJTHOM 3a1a41, KOTOPBIE HMEIOT PA3TUYHYIO
CJIOYKHOCTb.

[Torck MPOCTBIX YKMCEN B 3aJaHHOM JMAMA30HE C MOMOLIBI0 aIrOPUTMA «PELIETO
OpatocheHnay.

MHoOropaspsAHbIe LEbIC YUCIIA, 3a0a41 JUTMHHOW apu(PMETHKH.

CrnoBapu (accolMaTHBHBIE MACCHBBI, 0TOOpaXkeHus). Xam-radnunpl. [locTpoeHue
an(paBUTHO-4ACTOTHOIO CJIOBAPS A 3aAAHHOTO TEKCTA.

Ananuz mexcma na ecmecmeeHHoM s3bike. Bvioeienue nociedosamesbHocmeli
no wabnony. Peeynapuvie evipasicenust. Yacmommwiii anaius.

Crekn. AHanM3 MNPaBWIBHOCTH  CKOOOYHOrO  BBIP@KEHHs.  BplumcieHue
apu(pPMETUYECKOTO BEIPAKEHUS, 3aTTMCAHHOTO B MOCT(PUKCHOH (opme.

Ouepenn. Ucnonb30BaHUE OYEPEAN ISl BPEMEHHOTO XPAHCHUS TAHHBIX.

Cssaznvie chucku. Peanusayus cmeka u ouepeou ¢ NOMOUubIo CE53HbIX CHUCKOB.

Anroputmbl Ha rpadax. I[locTpoeHME MHUHHMAIBHOIO OCTOBHOIO JE€pEBa
B3BEIICHHOTO CBA3HOTO HEOPHUEHTUPOBAHHOrO rpada. Ob6xo0 epaga 6 enybumy.
Obxo0  epagpa 6  wwupurny.  KonmdecTBO  PasmU4HBIX — MyTEH  MEXAY
BEPIIMHAMY OPUEHTHPOBAHHOIO AUMKIMYECKOro rpada. Anroput™ JIeHKCTpBI.
Aneopumm Drotioa—Yopuaiia.

JlepeBbsd. Peammzaums gepeBa ¢ MOMOIUBK CCBUIOYHBIX CTPYKTYp. JIBOW4YHBIE
(OunapHble) nepeBbs. llocTpoeHme gaepeBa sl 3aaHHOTO  apU(PMETHUECKOTO
BbIp&KCHUS. PeKypcHBHBIE anropuTMbl 00xojna AepeBa. Mcmonb3oBaHWE CTEKa W
ouepenu Ui 00xoa aepena.

JIMHAMWYECKOE TPOrpaMMUPOBAHUE KaK METOH PEIICHHS 3a/a4 ¢ COXPAHCHHEM
NPOMEKYTOUHBIX PE3YJIbTATOB. 3a/lay, PEacMble C MOMOLIbIO JAHHAMUYECKOTO
OPOrpaMMHUPOBAHUS. BBIYUCIICHUE PEKYPCUBHBIX (PYHKLWNA, MOACUYET KOJIMYECTBA
BapPUAHTOB, 33/1a4M ONTUMHU3ALINH.

[Tonstie 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMUpPOBaHHHA. OOBEKTHI
u kinaccel. CpoiicTBa M MeTOABl OOBEKTOB. OOBEKTHO-OPHUECHTHPOBAHHBIN AHAIIHNS.
Pazpaborka mporpaMM Ha  OCHOBE  OOBEKTHO-OPHEHTHUPOBAHHOIO  IOAXOJA.
Hukancynsnus, HaclleJOBaHUE, TOTUMOPPU3M.

Cpenbl  ObicTpoii  paspabotkm mporpamm. [lpoexkrtupoBanue wuHTEpdEiica
noJb30Baresss. MCnojib30BaHME TOTOBBIX YIPABISIEMBIX 3JEMEHTOB Uil MOCTPOCHUS
uHTep(erica.

O030p s3BIKOB MpOrpaMMUpPOBaHud. [IoHATHE O mapaaurMax MporpaMMHPOBAHMSL.
H3yuenue 6mopoeo a3vikd npoepammupo8aHus.
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NudopmanoHHbIe TEXHOJI0I MU

Otanbl KOMITBIOTEPHO-MATEMATHYECKOTO0 MOJACTMPOBAHUS. IMOCTAHOBKA 3a1auM,
pa3paboTKa MOJENM, TECTUPOBAHUE MOJECIHA, KOMIBIOTEPHBIH 3KCICPUMEHT, AHAIM3
PE3yAbTaTOB MOACTUPOBAHUSI.

JIuckpeTr3anums npu MaTeMarnyeCKOM MOJEIMPOBAHUN HENPEPHIBHBIX MPOLIECCOB.
MoaenupoBanue JIBVOKEHUS. MogenupoBaHue OMOJIOrMYECKNX CHCTEM.
MaremaTHuecKne MOJENN B 3KOHOMUKE. BEIUMCIATENBHBIE SKCIIEPUMEHTBI C MOJIETISIMH.

OO0paboTka pe3yabTaTOB IKCIEPUMEHTAa. MeTOo HAaMMEHBIIUX KBaAPaToB. OIlCHKA
YUCIIOBBIX NApPaMETPOB MOACITUPYEMBIX OOBEKTOB W MpoLeccoB. BoccraHoBieHue
3aBHCHMOCTEH MO PE3yJIbTaTaM SKCIEPUMEHTA.

BeposrtHocTHEBIE MOJIEITH. Metobl MoHnTte-Kapito. HMmurarmonnoe
mMozenupoBanre. CHCTEMbI MacCOBOTO 0OCTY>KUBAHUS.

Tabnuunbie (pensiiinoHHbIC) 0a3bl HaHHbIX. Tabauna — NpeaCcTaBICHUE CBEACHUI
00 ogHOTMHHBIX 0O0BekTax. Ilome, 3ammch. Kimou tabmunpel. Pabora ¢ roTroBoit 0azoi
JAHHBIX. 3anoiiHeHue 0asbl JaHHbIX. [1OMCK, COPTMpPOBKA W (PUABTpaUMsl NAHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampockl € MapaMeTpaMH. Beluucisembie MO
B 3aIpocax.

MHuororabnuunbie 0a3bl AaHHBIX. TUOBL CBA3€il Mexny TaOnuuamu. Bremnwmii
KJto4. [lenocTHoCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIMYHBIM 0a3aM JTaHHBIX.

Ocnognvie npunyunsl Hopmanuzayuu 6as oannvix. Azvik ynpaeienus oanmnvimu SQOL.
Coszoanue npocmuix 3anpocog na szeike SOL na 6b100pKy OaHbIX U3 00HOT MAOIUYbL.

Hepensayuonnwvie 6a3zvl Oanneix. Ixcnepmuvie CUCmeMbl

HNHtepHer-ipunokenus. [IoHATHE O CEPBEPHOW W KIMEHTCKOM 4YacTAx caiirta.
TEXHOJIOTUS «KJTMEHT — CEPBEP», €€ TOCTOMHCTBA U HeAocTaTku. OCHOBHI si3bika HTML
n kackaaHeix Tadbmun cruiied (CSS). Cuenapuun Ha s3bike JavaScript. @opMbl Ha BEO-
CTPaHMUIIE.

Pasmenienue BeO-caiitoB. Yeinyra xoctunra. 3arpy3ka (paiioB Ha Caidr.

BBoa wm300pakeHHWid C HMCMOMB30BAHWMEM PA3IMYHBIX LHQPPOBBIX YCTPOMCTB
(uudpoBbIX (poTOANMApaTOB M MHKPOCKOMOB, BHACOKAMED, CKAHEPOB M JPYIUX
yctpoiicTB). ['paduueckuit penaktop. Pazpemenue. Kanpupopanue. HcnpapieHue
nepenektuBbl. ['ucrorpamma. Koppekuus ypoBHe#, koppekuus npera. O0ecBeUnBaHuE
LBETHBIX M300pakeHui. Petymib. Pabora ¢ obmactamu. OUIIbTPEL.

MHorocnoliele  n300paxenus. TekcroBele cimon. Macka cnos.  Kananbl
CoxpaHeHre BbIIEICHHOM oOnactu. [loaroroBka wiirOCTpaumid it BeO-CaWTOB.
AHUMUPOBAHHBIE U300PAKEHUS.

BekropHas  rpadguka. IlpumutuBbl.  M3MeHeHHWe  moOpsjakKa — SJIEMEHTOB.
BripaBuuBanue, pacnpeneiienue. | pynnupoBka. Kpusele. DopMmarel BEKTOPHBIX
pUCYHKOB. Hcnonb3oBanne KOHTYpOB. BekTopuzanus pacTpoBbIX H300PaKEHHIA.

[TpyHIMIBI MOCTPOCHHUS W PENAKTHPOBAHUS TPEXMEPHBIX Moaeseh. CeTOYHbIE
moaenn. Marepuaiiel. MoenmpoBaHue UCTOYHUKOB OCBCIICHUS. Kamepel. AIIUTUBHBIC
texHonorun (3D-npunTepbl). [IOHATHE O BUPTYaTbHOM PEATBHOCTH W JIOMOJHECHHOM
PEaTbHOCTH.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI
1HO HHO®POPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJBTATHl OTPAKAOT FOTOBHOCTh M CHOCOOHOCTH OOYYArOIIMXCS
PYKOBOACTBOBATHCSA c(hOpMUPOBAHHOM BHYTPEHHEN MMO3ULINEN JINYHOCTH,
CHUCTEMOM LEHHOCTHBIX OPHCHTAUWi, MO3UTHUBHBIX BHYTPEHHUX  YOCKICHWUH,
COOTBETCTBYIOIINX TPaIULIUOHHBIM LIECHHOCTSAM POCCHUICKOr0 o0miecTBa,
pacIINpPEHAE JKU3HEHHOI'O OIBITA W OMNbBITA JCATEIBHOCTH B IIPOLIECCE peaTn3aluu
CpPEACTBAaMH  y4e€OHOTO MPEIMETa OCHOBHBIX  HAMpaBJICHUHA  BOCHUTATEIIBHON
JNEATEIBHOCTH.

1) rpa:k1aHCKOr0 BOCIMTAHUS

OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX MPaB M OOS3aHHOCTEH, YBOKEHHE 3aKOHA
U NPaBONOPAJKA, COOFOJCHUE OCHOBOMOJATAKOIMIMX HOPM WH(OPMALMOHHOIO MpaBa
¥ MH(OPMALIMOHHOH O€30MACHOCTH;

TFOTOBHOCTb ~ MPOTHUBOCTOSATH  MICOJOTMHM  SKCTPEMHU3MA,  HALMOHAIM3MA,
KCEHOPOOMM, JOUCKPUMHHALMA TIO0  COLUMAIBHBIM,  PEIUTHO3HBIM,  PACOBBIM,
HAMOHAIBHBIM TPU3HAKAM B BUPTYAIBHOM MPOCTPAHCTBE;

2) NaTpUOTHYECKOr0 BOCIIUTAHUSL:

LEHHOCTHOE OTHOLICHHE K HMCTOPHYECKOMY HACJEIWI0, AOCTMXKEHWsM Poccun
B HAyKE, UCKYCCTBE, TEXHOJIOTUSAX, MOHUMAHUE 3HAUYCHUS MH(POPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOIO OOIIECTRA,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIHTAHHS ¢
c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MOBEACHHS,
CHOCOOHOCTh OLEHWUBATh CUTYyalMIO W NPUHAMATh OCO3HAHHBIE PELICHMUS,
OPUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B CETH
HHrepHer;

4) 3CTeTHYECKOr0 BOCTIUTAHUSA

ACTETUYECKOE OTHOMICHUE K MUPY, BKJIKOYAs SCTETUKY HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA,

COCOOHOCTh BOCHPUHUMATh PA3IMYHbIC BUJbI HCKYCCTBA, B TOM YHCJE
OCHOBAHHOI'O HA UCIOJIb30BAHUMN MH()OPMALIMOHHBIX TEXHOJIOTHIA,

S) pu3uveckoro BOCIMTAHUS:

c(hOPMHUPOBAHHOCTH 3J0POBOr0 M 0€30MacHOro odpasa »W3HH, OTBETCTBEHHOIO
OTHOLIEHUS K CBOEMY 3J0POBBIO, B TOM YHCIE 3a CUET COONIONCHUS TpeOOBaHWI
Oe30macHOM AKCIUTyaTallii  CPEACTB  MHMOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOT U,
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6) TPY10BOr0 BOCIIUTAHMS

FOTOBHOCTh K AaKTHUBHON JEATEIBHOCTH TEXHOJIOTHMYECKOW W COLMAIbHOM
HAIPABJICHHOCTH, CIOCOOHOCTh WMHMIIMUPOBATH, IUJIAHUPOBATh W CAMOCTOSITENIBHO
BBITIOJIHSTH TAKYHO ACATEIBHOCTD,

uHTEpPEC K cdepaMm  NpOPECCHOHANBHONH  JEATENBHOCTH,  CBSI3aHHBIM
C UWH(pOPMATUKON, NPOrpaMMUPOBAHUEM H WH(MOPMAIIMOHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JOCTHXKEHUSX HAYKh HMHPOPMATUKM M HAYyYHO-TEXHUYECKOIrO
nmporpecca, yMEHHE COBEpUIaTh OCO3HAHHBIA  BbIOOp Oyayuied  npodeccun
U PEeaTM30BbIBATh COOCTBEHHBIC KU3HCHHBIC TJIAHbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO0 U CaMOOOPA30BAHKIO HA MPOTSHKCHUH
BCEH >KU3HMU,

7) 3KOJIOrI4€CKOr0 BOCTIUTAHUS S

OCO3HAHKE MIO0ATLHOI0 XapaKTePpa YKOJIOTMUYECKUX TPOOJIEM U MYTEH WX PEIICHHUS,
B TOM YHCJIE C YYETOM BO3MOXKHOCTEH WH(OPMAIMOHHO-KOMMYHUKAIITMOHHBIX
TEXHOJIOT U,

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAYKH, JOCTUKCHHMSIM HAYYHO-TEXHHUYECKOTO MPOrpecca W OOIECTBEHHOM
NPAKTHKY, 33 CYET MOHMMAaHMs POSM MH(OPMALMOHHBIX PECYPCOB, HHPOPMALTMOHHBIX
IPOLECCOB U MHPOPMALMOHHBIX TEXHOJOTUH B yCIOBHAX HIH(POBOIA TpaHchopmanuu
MHOTUX c(pep )KU3HH COBPEMEHHOIO OOIIECTBA,

OCO3HAHUE LEHHOCTM HAYYHOH JEATENBHOCTH, TOTOBHOCTH OCYLIECTBIISATH
MPOEKTHYIO M UCCIEI0BATENIbCKYIO AEATENbHOCTh HHINBUIyAIBHO U B TPYIIIIE.

9) SMOLMOHAJIbHBII HHTE/UIEKT, TPEANONaraomuii CpoOpMUPOBAHHOCTD:

CaMOpPETYIMPOBAHMUs,  BKJIIOYAKOLIEIO0 CAMOKOHTPOJIb, YMEHWE IPUHHUMATh
OTBETCTBEHHOCTD 3a CBOE MOBEJACHHUE, CIOCOOHOCTh aIaTUPOBATHCS K SMOLMOHATIBHBIM
WU3MEHEHUSM W TPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHA, BKJIIOYAIOIIEA CTPEMJICHAE K HOCTIKCHUIO LIENH
U yCIlexy, ONTUMH3M, WHULMATUBHOCTb, YMEHHE IEHCTBOBATH, MCXOAA W3 CBOUX
BO3MOXKHOCTEH,

SMIIATUH, BKIIOYAKOWIEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSTHUE
JAPYTUX, VYUYUTHIBATH €r0 TMPH OCYIIECTBICHUM KOMMYHHKAUWH, CHOCOOHOCTH
K COYYBCTBHIO U CONIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIAX CIIOCOOHOCTh BBICTPAMBATH OTHOLICHUS
C IPYTMMH JIFOAbMU, 3a00TUTHCS, MPOSBIISATE UHTEPEC M Pa3peIaTh KOH(IUKTHL

METAIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare udydeHus MHPOPMATUKKA HA YPOBHE CPEAHETO 001IEro 00pa3oBaHus
y oOyuatomerocss OyayT c(hopMHpPOBaHbI METAMPEIAMETHBIE PE3YJbTAThl, OTPAKEHHBIE
B YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBUSX, 4 UMCHHO — MO3HABATE/IbHBIC YHUBEPCATbHBIC
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yueOHBIE  JCHCTBUS, KOMMYHWKATUBHBIE YHUBEPCAIbHbIC Y4eOHbIE JCHCTBHS,
PETYISTUBHBIC YHUBEPCAIBHBIEC YUEOHBIE NCHCTBUS, COBMECTHAS EATEIIHOCTb.

Ilo3HaBaTebHbIC YHHBEPCAJbHbIC Y4eOHbBIE AeiiCTBUS
ba3oBble 1oruyeckue AeicTrBus:

CaMOCTOSATEILHO (POPMYIMPOBATHh U AKTYaIM3UPOBATh MPOOJIEMY, paccMarpyuBaTh
¢€ BCCCTOPOHHE;

YCTaHABJIMBATh CYIICCTBCHHBI MPU3HAK WM OCHOBAaHUS JJii CpPaBHCHHS,
Kjaccuukaimm u 0000IIEHNUS,

ONPENENATH LEMH ACATEIBHOCTH, 3a/1aBaTh NAPAMETPhI U KPUTEPUU MX TOCTUKCHMUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pACCMATPUBAEMBIX SIBJICHUSX

pazpadarbiBaTh IJIaH pEHICHUS TPOOJIEMBbI € Y4ETOM aHAIM3a HMMEKUIUXCS
MaTEPUAITLHBIX U HEMATEPUAJIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JACATEIBHOCTH, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH TIOCIEACTBUM ACSITEILHOCTH,

KOOPJMHUPOBATh M BBINOJHATH PA0OTY B YCIOBUSX PEAJBHOrO, BUPTYaIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBILIJICHUE MPU PEIICHUH KU3HEHHBIX TP OOJIEM.

ba3oBble ucciienoBare/bCKue IeiCTBHS:

BJIQJICTh HABBIKAMM Y4YEOHO-MCCIEAOBATENBCKOW M TMPOSKTHOH JESITETBbHOCTH,
HABbIKAMM pa3pelicHus NpodaeM, ClIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOM Y
MOMCKY METOAOB PEIUEHUS MPAKTUYECKMX 3a/a4, NMPUMEHECHHUIO Pa3lIMYHBIX METOAOB
MO3HAHWS,

OCYLIECTBIIATh PA3JIMYHBIE BUJIBI IEATEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHMS, €TI0
MHTEPIPETAlnK, MPEOOPa3OBAaHUI0 U MPUMEHCHHIO B PA3JIMYHBIX YUECOHBIX CUTYALMSIX,
B TOM YHUCJIE IPHA CO3/IaHUU YUEOHBIX U COLMATIBHBIX MPOCKTOB,

(opMUPOBaTh HAYYHBIA THUI MBIIIEHUS, BIAACTh HAYYHOH TEPMUHOJIOTHUEM,
KITFOUEBBIMU MTOHATUSMH U METONAMM;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a1a4K B 00pa30BaTEIbHOMN NEATEILHOCTH
Y YKU3HEHHBIX CUTYaLUSX,

BBISIBJISITH IPUYHUHHO-CIIECTBEHHBIE CBA3U U AKTYaAJIM3UPOBATh 33a4y, BBIBUTaTh
TUNOTE3Y €€ PEIICHUS, HAXOAUTh aPrYMEHTHI Ui 10KA3aTelIbCTBA CBOMX YTBEPKICHHA,
3a/1aBaTh MAPAMETPBI U KPUTEPUU PELICHUS,

AHAIM3UPOBATH TIOJYYEHHBIE B XOJAC PELICHUS 3aJa4d PE3YJIbTAThl, KPUTHYECKH
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3APOBATH U3MEHEHUE B HOBBIX YCIIOBUSX,

JaBaTh OLEHKY HOBBIM CUTYALMSIM, OLUEHUBATh TPUOOPETEHHBIH OIBIT,

OCYILECTBIIATH LETEHANPABICHHBIN MMOMCK EPEHOCA CPEICTB U CITOCOOOB ACHCTBHUS
B MPO(PeCCHOHATIBHYIO CPENY;

YMETh TIEPEHOCHTHh 3HAHUS B TIO3HABATEIBHYK) W MPAKTHYECKYHO 00JIacTH
YKU3HEIEATEIbHOCTH,

YMETh MHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIAMETHBIX 00JIACTEN;
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BBIIBUI'aTh HOBLIC UACH, IIPCAJIaraTb OPUIHHAILHBIC IIOAXO0Abl U PCIICHUA, CTABUTDL
HpO6HeMBI M 3aJ1a4M, A011YCKAIOmMKC AJIbTCPHATUBHBIC PCHICHUA.

Pabora ¢ undopmanueii:

BJIQJICTh HABBIKAMHU TMOJNYyYCHHWsS WHEGOPMAIMM W3 WCTOYHWUKOB Pa3HBIX THIIOB,
CaMOCTOSTEILHO OCYIIECTBIIATh MOMCK, aHAIW3, CHCTEMAaTH3allii0 M WHTEPIPETAIUIO
uH(pOpMAIMU Pa3TMYHBIX BUIOB U (POPM MPEACTABICHMS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMarax ¢ y4éToM HazHadeHHs WHGOpMAaINH
U LIEJICBOI ayAUTOPUH, BRIOMPAs ONTUMAIbHYIO (JOPMY MPEACTABIICHUS U BU3YaTH3allNH;

OLICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH MH(pOpPMAIMKM, €€ COOTBETCTBHE
MPaBOBbIM M MOPaJIbHO-3THYECKMM HOPMaM;

UCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX WU KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B PCIICHUH KOTHUTHMBHBIX, KOMMYHHMKATMBHBIX M OpraHM3allMOHHBIX  3aaa4
C COOMIOAICHUEM TpPEeOOBAHUN DHPrOHOMHUKH, TEXHUKH O€30MACHOCTH, TUTHUEHBI,
pecypcocOepekeHHs, TPABOBBIX W JITHYECKMX HOPM, HOPM HWH(OpPMaIMOHHOMN
0€30IMaCHOCTH,

BJIQJICTh HABBIKAMHU PACMO3HABAHMS M 3alUTHl WHGOpPMAIK, WHGOPMAIIMOHHOM
0€30MMaCHOCTH JTUYHOCTH.

KomMMyHHKAaTHBHbIC YHHBEPCAJbHbIC Y4eOHbBIE JelicTBHS
OO0wwenue:

OCYILECTBIISITH KOMMYHUKALIMA BO BCEX CEPax >KU3HH,

pacro3HaBaTth  HeBepOaJ bHBIE CPEACTBA  OOUICHMS, TOHUMAaTrb 3HAYCHHE
COLMAIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAlUi U CMATYATh
KOH()JIAKTBI,

BIQJETh  PAJNIAYHBIMH  crnocobaMu  OOMIEHMS W B3aUMOJCHCTBMS,
ApPryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMSATYaTh KOH()IMKTHBIE CUTYalUH,

PA3BEPHYTO M JIOTUYHO M3JIAraTh CBOO TOUKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHAS 1eATEIBbHOCTb:

IIOHWUMATh W WCIOJIB30BAaTh IMPEUMYINECTBA KOMAHIHON W WHIWBHIYAIbHOU
padoTHI;

BbIOMpPATh TEMATUKY W METOJbI COBMECTHBIX JEHCTBHI ¢ yUETOM OOIIMX MHTEPECOB
M BO3MOYKHOCTEW KKIOr0 YWiIeHA KOJUIEKTHBA,

[IPUHUMATE LIEIM COBMECTHOMN IEATEILHOCTH, OPraHU30BBIBATh U KOOPAWMHUPOBATH
JEUCTBUS 110 NX JOCTHKEHHFIO: COCTABJIATE IUTAH ICWCTBHM, PACIIPENEIIATE POJIN C YUETOM
MHEHUI YY4aCTHUKOB, OOCY>KAATh PE3yJIbTAThl COBMECTHOM palOTHI;

OLICHWBATh KAueCTBO CBOCTO BKJIANAa M KDKAON0 y4aCTHUKA KOMAHIbl B OOIMA
pe3yabTar no pa3paboTaHHBIM KPUTEPHUSIM,

npeiaraTb  HOBBIE TIPOEKTHI, OLECHMWBAaTL WJEH € IO3WLOUH HOBU3HHI,
OPATMHAIIBHOCTH, ITPAKTHYECKONA 3HAYNMOCTH,
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OCYIICCTBJIATL IMMO3UTHUBHOC CTPATCIHUYCCKOC IOBCACHUC B PA3/IMYHBIX CHUTyallUAX,
IIPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH NMHHUIIHATUBHBIM.

PeryasiTuBHbIe YyHHBepPCAJbHbIE YUe¢OHbIC IeHCTBUA
Camoopranmzanus:

CaMOCTOSATEIIBHO  OCVYILECTBJIATE IO3HABATEIIBHYIO  JIEATEIBHOCTD, BBIABIIATH
npoOJIEMBbl, CTaBUTh W (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHON
JNEATENBHOCTH Y )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSTENBHO COCTABJIATh IUIAH PEUICHHs] MPOOJIEMBI ¢ YYETOM HMMEKOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHMUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsM,

pacmMpATh paMKy y4eOHOTrO PEAMETAa Ha OCHOBE JINUYHBIX MPEANOUYTCHHIA,

JIeNIaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a PEIICHUE,

OLICHUBATh NPUOOPETEHHBIH OIBIT,

cnoco0cTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IIUPOKON 3PYAMLIMUA B Pa3HbIX
00JIacTAX 3HAHWK, TOCTOSHHO TMOBBIMIATE CBOW OOPAa30BATEIBHBIA W KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHTYyalllsiIM, BHOCUTH KOPPEKTHBHI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIILTATOB LM,

BJIQJICTh HABBIKAMH IMO3HABATEIBHOW PEQIIEKCHH KAaK OCO3HAHMWS COBEPIIAEMBIX
JEACTBUA W MBICIIUTEIBHBIX MMPOLIECCOB, UX PE3YILTATOB U OCHOBAHWN, MCIOJIBE30BATH
npuEMBI peIIEKCHH ISl OUEHKH CUTYalliu, BEIOOpA BEPHOT O PEIIEHUS,

OLICHABATH PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEILLICHUS 110 UX CHUKEHHUIO,

[IPUHUMATE MOTUBEI M pI'YMEHTHI IPYTUX [IPUA aHATINU3E PE3YIIBTATOB AEATEIIbHOCTH.

IIpunsiTust ceds1 U Apyrux:
NPUHAMATH €051, MOHUMAasi CBOM HEJOCTATKH U TOCTOMHCTBA,
MPUHUMATH MOTUBBI M @PTYMEHTHI APYTHUX IPU AHATIU3€ PE3YJIbTATOB AEATEIBHOCTH,
NPHU3HABATh CBOE MPABO M MPABO APYIMX HA OLIMOKY;
pa3BUBaTh COCOOHOCTh MOHUMATh MUP C O3ULIAHA APYrOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

B nponecce n3yuenus kypca uHpopmartuku yriyonéHHoro ypoHs B 10 kiacce
o0yvarommmucs Oy1yT JOCTUTHYTHI CIEAYIOLINE MPEAMETHBIE PE3YIIBTATHI:

BJIQJICHUE MPEACTABICHUSMHU O POJIA MH(OPMALIMU U CBA3AHHBIX C HEW MPOLIECCOB
B NPHUPOJE, TEXHUKE W OOLIECTBE, MOHATHAMH «MH(POPMALHMy, «HHPOPMALUOHHBIN
OpOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI ~ CHCTEMBDY,  «CHUCTEMHBIA  3({deKT,
«MH(POPMALMOHHAS CUCTEMAY», CHCTEMA YITPABJICHUSY;

BJIQJICHUE METOJAMHU MOUCKA MHPOPMALUU B CETH MIHTEPHET, YMEHUE KPUTHUYECKA
OLICHUBATh UH(OPMALMIO, MOTYYECHHYIO U3 CETH MIHTEpHET;
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YMEHHE XapPaKTEPU30BaTh OOJBIINAE JAHHBIC, MPUBOAUTE TPUMEPHI HCTOYHUKOB HX
NOJTYYEHWS] W HAIPABJICHUS KCIIOIBb30BAHUS, YMEHHE KIACCH(PHUIMPOBATH OCHOBHBIE
33/1a4M aHAJIM3a JAHHBIX (MPOTHO3UPOBAHUE, KilaccH(PUKALMs, KIacTEpU3aLus, aHAIN3
OTKJIOHEHW ), TOHUMATh MOCIEN0BATEIbHOCTh PELICHHS 33/1a4 aHAIW3a JAHHBIX. cOOp
NEPBAYHBIX JAHHBIX, OYMCTKA W OLECHKA KAueCTBA JAHHBIX, BBIOOP W/HWIM MOCTPOCHUE
MOJIENH, MNpeoOpa3OoBaHME JaHHBIX, BHU3yallu3alusi JAHHBIX, WHTEPIPETALHUS
PE3yJbTaTOB;

NOHMMAHWE OCHOBHBIX TMPUHUMUIOB  YCTPOMCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMIBIOTEPOB, TECHIACHLUN pa3BUTHs
KOMIBIOTEPHBIX TEXHOJIOTHIA,

BJIQ/ICHUE HABBIKAMH PA0OTHI C OMEPALMOHHBIMU CUCTEMAMH, OCHOBHBIMHA BUIAMHU
MPOrpaMMHOr0  O0€CIEUCHUS Uil  PEHICHMs Y4eOHbIX 3aJad MO BbIOpaHHOM
CIECLAATIN3ALIHY;

HAJIMYUE MPEACTABIEHUI 0 KOMITBIOTEPHBIX CETSAX U KX POJIM B COBPEMEHHOM MUDE,
0 0a30BBIX MPUHUMMNAX OPraHM3alMKd W (YHKIIMOHWPOBAHUS KOMITBIOTEPHBIX CETEH,
00 00ImKX NpuHIUNAaxX pa3padoTKu U PyHKIIHOHUPOBAHUS MHTEPHET-IPUIIOKCHHIA,

NOHMMAHWE YIrpo3 HHPOPMALMOHHONW O€30MacHOCTH, HMCMHOJIb30BAHUE METOIOB
U CPEACTB MPOTUBOACUCTBUS 3THM yrpo3aM, COOJIOJEHUE MEp O€30MacHOCTH,
NPEIOTBPALIAOIINX ~ HE3aKOHHOE  paclpOCTPAHEHWE  MEPCOHAIBHBIX  JaHHBIX,
coOmoneHne TpeOOBaHW TEXHWKM O€30MacCHOCTA W TUTHEHBI MpH  pabore
C KOMIBIOTEpAMH W JAPYIMMH KOMIIOHEHTaMH LH(PPOBOrO OKPY)KCHUS, MOHUMAaHUE
IPABOBBIX OCHOB MCIIOJIb30BAHMS KOMITBEOTEPHBIX Mporpamm, 0a3 AaHHbIX W paboThI
B ceTh MHTEpHET;

NOHMMAHWE  OCHOBHBIX MNPHHLMIIOB JACKPETH3ALUM  PA3JIMYHBIX  BUOB
uH(pOpMALH, YMEHUE ONPEACTATh HHPOPMALIMOHHBIA 00BEM TEKCTOBBIX, TPAPUUECKUX
Y 3BYKOBBIX JAHHBIX MPH 33JAHHBIX MMapaMeTpax AMCKPETU3ALMKA, YMEHHUE OMPEACISATh
CPEIHIOI0 CKOpPOCTh NEPEAAuYd JAHHBIX, OLECHUBATH HM3MEHEHWE BPEMEHHU MEpPeAavu
PA U3MEHEHUHU WH(QOPMAaMOHHOTO 00BEMA TaHHBIX U XaPAKTEPUCTUK KaHAA CBS3H,

YMEHHE UCMOJIb30BATh MPH PEIICHUH 331a4 CBOHCTBA MO3UIIMOHHOM 3aMMCH YUCET,
AJITOPUTMA MTOCTPOCHHMS 3AIMCH YMCIIA B TO3UIMOHHON CHCTEME CUMCIIEHUS C 331AHHBIM
OCHOBAaHMEM M TOCTPOEHMS YKMCIA MO CTPOKE, COACP)KAUICH 3amuch 3TOTO 4MCia
B TO3MIIMOHHOW CUCTEME CYMCIECHMS C 3aJaHHBIM OCHOBAHWEM, YMEHHWE BBIMOJIHATH
apu(pMETHYECKHE ONEPALNU B TO3ULIMOHHBIX CHCTEMAX CUUCIICHHUS,

YMEHHE BBITOIHATH MPeOOPA30BAHUS IOTUUECKUX BBIPAKEHUH, MCTIOIb3Ys 3aKOHBI
anreOpbl  JIOTMKH, YMEHUE CTPOMTH JIOTUYECKOE BBIPAKCHHE B JIU3BIOHKTHBHOMN
U KOHBIOHKTMBHOW HOpPMaIbHBIX (hopMax MO 3aJaHHON TabiMIEe WCTHUHHOCTH,
UCCIIEAOBATh 00JIACTh UICTUHHOCTH BBICKA3bIBAHMSI, COACPKAIIErO MEPEMEHHBIE, PELIATh
HECIIO’KHBIC JIOTUYECKUE YPABHEHHS M CUCTEMBI YPABHEHUH;

NOHUMAHKE 0A30BBIX AJITOPUTMOB 00PA0OTKH YHCIOBON M TEKCTOBOW MH(POPMALNA
(3amKch YKceN B NO3MIMOHHONW CUCTEME CUMCIICHUS, HAXOXKICHUE BCEX MPOCTBIX YUCET
B 3aJJaHHOM Auana3oHe, 00padoTka MHOTOPa3psIHbIX IIEJTBIX YUCEIT, AaHAJTN3 CUMBOJIbHBIX
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CTPOK M JPYIHX), AITOPUTMOB MOMCKA U COPTHPOBKH, YMEHUE OMPEAEIATh CI0KHOCTh
U3y4aeMbIX B Kypce Oa30BbIX ITOPUTMOB (CYMMHUPOBAHUE JIIEMEHTOB MAaCCHBA,
COPTHPOBKAa MAacCHBa, NEPeOOPHBIE ANTOPUTMBI, JBOWYHBIA IMOWCK) W TPHBOIAUTH
IPUMEPBI HECKOJIKMX AJITOPUTMOB Pa3HO CIIOKHOCTH ISl PELLICHUS OAHOM 3a1a4u;

BJIQJICHUE YHUBEPCATIBHBIM SI36IKOM TPOTPAMMUPOBaHUs BBICOKOT0 ypoBHs (Python,
Java, C++, C#), npeacraineHussMi 0 0a30BbIX THIAX JAHHBIX U CTPYKTYpPax AAHHBIX,
YMEHHUE UCMOIb30BaTh OCHOBHBIC YIPABIISIOIINE KOHCTPYKIMH, YMEHHE OCYIICCTBRIISATh
aHaNIM3 TPENJIOKEHHOW MPOrpaMMbl. ONPEAENATh PE3YJIbTAThl PadOTHl MPOrpaMMBbl
OPU 3a[aHHBIX MCXOAHBIX JAHHBIX, ONPEACHATh, MPUA KAKUX HWCXOAHBIX JAHHBIX
BO3MOKHO MOJIYUCHHUE YKA3aHHBIX PE3YJIbTATOB, BBISBIATH JAHHBIC, KOTOPBIE MOTYT
npuBecTH K ommOke B paboTe nporpammel, (OPMYIUPOBATH MPEAJIOKEHUS
10 YJIYYLIEHUIO TPOrPaMMHOI0 KOJa,

YMEHHE  CO3/1aBaTh  CTPYKTYPHPOBAHHBIE  TEKCTOBBIE  JAOKYMEHTBI W
JEMOHCTPAMOHHBIE MATE€pUallbl C HWCHOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEACTB U 00JIaUYHBIX CEPBHCOB;

YMEHHUE HCIOJIb30BaTh J3JICKTPOHHBIC TAONMMIBI Ul aHaiu3a, NPEACTaBICHUS
U 00pabOTKH JaHHBIX (BKJIFOYAs BBIYMCICHUE CYMMBI, CPEIHETO apu(pMETHUECKOTO,
HauOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHUH, PEIICHUE YPABHEHUH, BBIOOP ONTUMAIBHOIO
pelenus, moadop JIMHAK TPEHA, PEIICHUE 3aa4 MTPOrHO3UPOBAHUS ).

B nponecce n3yuenus kypca uHpopMmaruku yriyonéaHoro ypoBHs B 11 kjacce
o0yvarommmucs Oy1yT JOCTUTHYTHI CIEAYIOLINE MPEAMETHBIE PE3YIIBTATHI:

YMEHHE CTPOMTh HEPABHOMEPHBIE  KOABIL, JONYCKAKOIIME  OJHO3HAYHOE
JIEKOJMPOBAHUE COOOUIEHUI (MPEPUKCHBIE KOJbI), UCIOIb30BATh MPOCTCUININE KOJIbI,
KOTOPBIC MO3BOJIIIOT OOHAPYKMBATh M UCMPABIATH OLIMOKM MPU Mepenaye JaHHBIX,
CTPOUTh KOJA, OOCCICUMBAOIIMN HAMMEHBIIYID BO3MOXKHYK CPEOHIO JUIMHY
COOOIIIEHUS TPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSICHSATH MPUHILIMIIBL PAOOTHI MPOCTHIX
aJITOPUTMOB CKaTusl JaHHBIX;

YMEHHE PelaTh AITOPUTMHAYECKUE 331a9H, CBSI3aHHBIC C aHAIM30M rpadoB (3agaun
NOCTPOCHUS ONTUMAIBLHOTO MYTH MEXKAY BeplinHamMu rpada, onpeaeaeHus KOIM4ecTBa
PA3MUYHBIX NYTEH MEXAYy BEPIIMHAMHA OPUEHTHPOBAHHOIO ALMKIMYECKOro rpada),
YMEHHUE UCIIOb30BaTh JIEPEBbS MPH AHATM3E U TOCTPOCHUHU KOIOB M [T TPEACTABIICHUS
apu(METUUYECKUX BBIPOKCHUM, MPU PELICHUM 3a/1a4 MOUCKA U COPTUPOBKU, YMEHUE
CTPOUTH JEPEBO WIPbl MO 33JaHHOMY aJlTOPUTMY, pa3padarbiBaTb U OOOCHOBBIBATH
BBIUTPBILITHYIO CTPATETHIO UTPHI;

yMEHUE pa3padarbiBaTh U Peau30BbIBATH B BUJE MPOrpaMM Oa30BbI€ aJlTOPUTMBI,
YMEHUE UCMOJIb30BaTh B MPOrpaMMax JAHHbBIE PA3IMUHBIX TUIIOB € YUETOM OrpaHUYEHUH
HA JMana30H MX BO3MOXKHBIX 3HAYEHWM, TPUMEHSTh MPU PEUICHUHU 3aJay CTPYKTYPbI
JAHHBIX (CIACKH, CIIOBAPH, CTEKH, OUEPEIN, IEPEBb ), UCIIOIB30BaTh 0A30BBIC ONIEPALAN
CO CTPYKTYpaMH JaHHBIX, IPUMEHSTH CTaHAAPTHBIE U COOCTBEHHBIE MOAMPOrPaMMBbI 15
00pabOTKM YMCIIOBBIX JAHHBIX M CHMBOJIbHBIX CTPOK, MCIOb30BaTh MpU pa3paboTKe
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nporpaMMm  OMOJIIMOTEKM TOANPOrpamMM, 3HAaTh (DYHKIHMOHAIBHBIE BO3MOKHOCTH
WHCTPYMEHTAJIBHBIX CPEICTB CpPEAbl Pa3pabOTKH, YMEHWE MCMONb30BaTh CPEICTBA
OTIAJKH TpOorpaMM B Cpele MNpOrpaMMHUPOBAHUS, YMEHUE JTOKYMEHTHPOBATH
IPOrpaMMBbl;

YMEHHE CO3AaBaTh BEO-CTPAHULIBI,

BJIQJICHUE OCHOBHBIMHM CBEACHHSIMM O 0a3zax HaHHBIX, UX CTPYKTYpPE, CPEICTBAX
Co3aHusl U pabOThl ¢ HUMHM, YMEHUE MCIOJb30BaTh TaOIWYHBIE (PENSLUOHHBIE) Oa3bl
JAHHBIX (COCTABIIATH 3ampoCchl B 0a3ax AAHHBIX, BBIMOJHITE COPTUPOBKY M TIOWCK
3anuceil B 0a3e AAHHBIX, HAMOJHATH pa3paboTaHHYr 0a3y AAHHBIX) M CIPABOYHBIC
CHCTEMBI,

YMEHHE WCIONB30BATh KOMIIBIOTEPHO-MATEMATHUYECKHE MOJCITN Ul  aHaIn3a
O0BEKTOB M MPOLECCOB. (POPMYIUPOBATH IE]Ib MOACIMPOBAHMS, BBINOJHATH AHAJIU3
PE3YybTATOB, MOJIYYEHHBIX B XOJI€ MOACIUPOBAHUS, OLICHUBATH COOTBETCTBUE MOJEIH
MOJIETTUPYEMOMY OOBEKTY WM MPOLECCY, NPEACTABIATh PE3YJIBTATH MOACTUPOBAHUS
B HArJIs,AHOM BUJIE,

YMCEHHE OpPraHu30BbIBATh  JINYHOE WH(OPMALMOHHOE IPOCTPAHCTBO
C WCIOJB30BAHMEM PA3IMYHBIX CPEACTB LM(POBBIX TEXHOJIOTWH, TNOHUMAHUE
BO3MOKHOCTEH  IUQPOBBIX  CEPBHCOB  T'OCYAAPCTBEHHBIX  YCIyr,  LU(PPOBBIX
00pazoBaTeIbHBIX CEPBUCOB,;

NOHMMAHWE OCHOBHBIX MPHHLIMIIOB PabOThl, BO3MOXXHOCTECH M OTPaHHYCHUS
NPUMEHEHUS TEXHOIOIHIA UCKYCCTBEHHOT O MHTEIIEKTA B PA3JIMYHbIX 00JIACTSIX, HATHYHE
NPEICTABJICHUIA O KPYyre pPEacMbIX 33a4 MAIIMHHOTO OOydeHWs (paclo3HABAHWS,
KJlaccu(pUKalui U TPOrHO3UPOBAHUS) HAIMYKME NPEACTABACHUNA 00 HCMOIBb30BaHUU
WH(OPMALMOHHBIX TEXHOJIOTU B PA3IMYHBIX MPOPECCHOHANBHBIX cepax.
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10 KJIACC
Hanmenosanue
No KomnuecTtBo OcHOBHBIE BUABI IEATETLHOCTH
Pa3ICIIOB U TEM [TporpaMmmHOE conepKaHue
n/m 4acoB oOyvaroumxcs

y4eOHOro nmpeamera

Pazgen 1. lluppoBasi rpaMmoOTHOCTH

1.1

Kommerorep —
YHHUBEPCAIBHOE
yCTPORCTBO 00padoTKH
JTAQHHBIX

6

TpeOoBaHust TEXHUKKA O€30MaCHOCTH U
TMTMEHBI TPH paboTe ¢ KOMIBIOTEPaMHK
W IPYTUMH KOMIIOHEHTaMH LIA(PPOBOTO
OKPY>KEHUS.

[TpuHIHNBI PA0OTHI KOMITBIOTEPOB U
KOMIBIOTEPHBIX CUCTEM. APXHTEKTYPA
¢on Heitmana. [ apsapockas
apxumexmypa. ABTOMaTHYECKOE
BBIMOJIHEHUE TTPOTPAMMBI ITPOLIECCOPOM.
OneparuBHas, NOCTOSIHHAS U
JOJITOBpEMEHHAs MaMsaTh. OOMEH
JAQHHBIMU C MIOMOIIBIO [IVH.
KoHTponnepsl BHEMIHUX YCTPOMCTB.
[IpsMoii 1oCTYyM K MaMsTH.

OCHOBHBIC TEHACHIIMA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHNA.

AHaIM3UpOBAaTh YCIIOBUS
MCITOJIb30BAHUS KOMITBKOTEPA U IPYTUX
JOCTYIHBIX KOMIOHEHTOB LIU(POBOTO
OKPY>KEHUS C TOUKH 3peHHs TpeOOBAHM I
TEXHUKHN O€30NaCHOCTH W TUTHEHBI.
OnuceIBaTh COCTaBHBIE YACTH

Y IPUHLHUIBL paO0Thl KOMIIBIOTEPOB,
MOOWJIBHBIX YCTPOHCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIIBIOTEPHI PA3HBIX
ITOKOJICHUH.

Hckate B cetn MHTepHET MHpOpManuto
00 OTE€UECTBEHHBIX CHCIUAIUCTAX,
BHECLIMX BKJIAJ B PA3BUTHE
BBIYMCIIMTEIBHON TEXHUKH.

[IpuBOAUTE MPUMEPBIL,

! Kypcusom B COAEPKAHUM TEMATHYECKOTO INTAHAPOBAHHS BEIACIETCS MATCPHATL, KOTOPBIH HE ABIIETCA 00A3ATCIBHBIM TPH H3YYCHHH H HE BXOIUT B COACP/KAHHE MTPOMEKYTOTHON HIIH
HUTOTOBOM aTTECTALMHU MO MPEAMETY.
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[NTapanesibHbie BEIYUCIIECHUS.
MHOromponeccopHble CUCTEMBI.
CynepkoMnbIoTephl. PacnpenenéHubie
BBIYMCIIUTENBHBIC CUCTEMBI M 00PadoTKa
OOMNBIINX JaHHBIX. MOOUTBEHEIE
M(POBBIE YCTPOKMCTBA U UX POJIb

B KOMMYHUKaIUIX. BCTpoeHHBIE
KOMIIBIOTEPLI. MUKPOKOHTPOJIIIEPHL.
PoboTuszupoBanHbie TPOU3BOJACTBA

NOJATBEPKAAKOIINE TEHACHIIMNA Pa3BUTHS
BBIUYHCIUTEIBHON TEXHUKH.

[TOSICHTH CYIIHOCTh MapaiaeiabHbIX
BbIUKCIICHAN. [[pUBOIUTE IPUMEPBI
3a[1a4, JUIsl PEIICHUsT KOTOPBIX
OPUMEHSIFOTCS CYTMIEPKOMITBIOTEPHBIE
TEXHOJIOTHH WJIN TEXHOJIOTHH
pacrpenenéHHbIX BBIYMCICHUH.
XapakTepu3oBarb pOOOTU3UPOBAHHBIE
POM3BOACTBA, MOOUIIBHBIE U(DPOBHIE
YCTPOICTBA K UX POJIb B KOMMYHHKALAAX

1.2

IIporpammHoe
obecrnieueHue

[TporpammHuoe obecneyeHne
KOMIIBIOTEPOB M KOMIBIOTEPHBIX
cucTeM. BUibl MPOrpaMMHOTO
o0ecneyeHms U uX Ha3HAUYCHMUE.
OCOOGEHHOCTH MPOrPaMMHOIO
obecrneueHust MOOUIIBHBIX YCTPOMCTB.
[TapaniennbHOE TPOrpaMMUPOBAHKE.
CHCTEMHOE TPOrpaMMHOE 00€CTICUCHHUE.
OnepairoHHbBIE CUCTEMBI. Y TUJTUTHIL.
JlpaiiBepbl ycTpoiicTB. MHCTAMISIIAS

U JICUHCTAIUISAIUS TTPOTPAMMHOTO
obecneyeHusl.

daiisioBble CUCTEMBL. [ IpUHIUITBL
pa3MENICHUs] 1 UMECHOBaHUs (PaiiyioB

B 0JTOBpeMeHHON namsTh. [11a0noHbl
JUISL ONUCaHus rpynn (aiyios.

PaGorarts ¢ rpagpuueckum HHTEPQEcOM
onepaunoHHoi cuctemsl (OC),
CTaHJAPTHBIMU U CITY>KEOHBIMU
OPUIOKEHUAMU, (PaliIOBBIMU
MEHEKEPaMH.

COOTHOCHUTD BUJIbI JIMIICH3U

Ha UCTMOJIb30BAHUE MPOTrPAMMHOTO
obecrneueHus U NOPSAOK €ro
UCTOJIb30BAHUS ¥ PacIpOCTPAHEHHUSI.
[TpuBOAUTE TPUMEPHI PO PUETAPHOTO
1 CBOOOJTHOTO MPOrPaMMHOIO
o0ecneyeHust, MpeIHa3HAYCHHOTO

IJIsl PELICHUS. OTHUX M TEX XKE 3a1aU.
Ha3biBaTh OCHOBHBIE TPABOHAPYILICHUS,
UMEIOIINE MECTO B 00JIACTH
UCTOJIb30BaHUS POrPAMMHOTO
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3akoHOIaTeNnbCTBO Poccuiickoi
®denepannu B 00JaCTH TPOrPAMMHOIO
obecnieueHus. JIneH3npoBaHue
MPOrpaMMHOT0 00ECIEYEHUS 1

¢ poBbIX pecypcoB. [IponpuerapHoe u
CBOOOHOE MPOrpaMMHOE OOECIIEUCHHUE.
Kommepueckoe U HEKOMMEPUECKOE
UCTOJIb30BAaHUE MPOrPAMMHOI0O
obecrnedyeHus U U(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, YCTAHABIIMBAEM As
3aKOHOJATEJILCTBOM POCCHICKOM
denepalivu 3a HEMPABOMEPHOE
UCTOJIb30BAaHUE MPOrPAMMHOI0O
obecnieueHust U HUPPOBBIX PECYPCOB

o0OecIieueHnsI, M OTBETCTBECHHOCTh
3a HUX, TPETyCMOTPEHHYIO
3aKOHOAATENHCTBOM PD.
Hpaxkmuueckue pabomol’:

1. Unemannsayus u oeuncmaiisiyus
npocpamm

1.3.

KomnbroTepHbIe ceTH

[TpyHLMIBI TOCTPOCHMSI M ANIAPATHBIE
KOMIIOHEHTBI KOMITBFOTEPHBIX CETEH.
Ceresblie TpOTOKOJIBL. CeTh MHTEPHET.
Anpecauus B cety MHTEpHET.
[Tpotokomnsl ctexka TCP/IP.

CucremMa TOMEHHBIX UMEH.
Paznenenune IP-cetn Ha nmoacern

C MOMOILIBIO MACOK noAceTen. CereBoe
aaMuHHACTpUpoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOMKAX
KoMmnbroTepa. [IpoBepka HATM4Ksl CBSI3U

ITosicHATH PUHLIMIIBI TOCTPOCHUS
KOMIIBIOTEPHBIX CETEM.

BrIsiBnsTh 00111€e 1 paznuius

B OpPraHM3aluy JJOKAIbHBIX U

rITOOABHBIX KOMITBIOTEPHBIX CETEH.

[TpuBOANTEL TPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHHpiMu

(GyHKIUAME.
Hcnonb3oBarh Macku MojceTen

JUis pazouenus [P-ceTn Ha moaceTH.

[IpuMeHATh MpOrpaMMHOE

TlpemmaraeMpiii B mporpaMMe mo HHPOPMATHKE NEPEIEHD MPAKTHYECKHX PABOT SBIAETCS PEKOMEHIATENBHBIM, YIHTEb JEIAET BHIOOD MPOBEICHHS MPAKTHIECKHX PAdOT.
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¢ y31oM cetd. OnpeaeneHre MapipyTa
JBU>KCHUS TTAKETOB.

Bunbl nearensHoctu B cetu UHTEpHET.
Cepsucel MHTEpHETA.
["eonH(popMaMOHHBIE CHCTEMBI.
["eonokanmoOHHBIE CEPBUCHI PEATTBHOTO
BPEMEHHU (HANpUMEP, JTOKALIHS
MOOMJIBHBIX TENEPOHOB, ONPEACTICHHE
3arpy>KEHHOCTH aBTOMAarucTpaici),
WHTEPHET-TOPrOBIIsl, OPOHUPOBAHUE
OWJIETOB W TOCTHHMUIL.
['ocynapcTBEHHBIE ANEKTPOHHBIC
CEPBUCHI U yCIIyTH. COMAIBHBIE CETH —
OpraHu3anus KOJUIEKTHBHOTO
B3aUMOJICHCTBUS 1 OOMEHA JAHHBIMU.
CeTeBOH 3TUKET: MpaBuia MOBEACHUS

B kuOeprpoctpanctse. [Ipobiema
NOJUTMHHOCTH TOJTYYE€HHOM
uHpopmanu. OTKPBITHIE
00pazoBarenbHBIE PECYPCHI

obecrnieueHue A1t TPOBEPKU
paboTOCOCOOHOCTH CETH.
Ilpakmuueckue padomoi:

1. Cemeesoe aomunucmpuposanue

1.4

Hupopmanmonnas
0€301acCHOCTh

TeXHOreHHBIE U SKOHOMUYECKUE
YI'PO3bl, CBA3aHHBIC C UCMOIB30BAHUEM
WH(OPMAMOHHO-KOMM YHUKALIMOHHBIX
TeXHOIIOTUHA. O01mmKe TpoOaEMBI 3aAIUTHI
uH(popManu 1 HHPOPMALIMOHHOM
0e3omacHocTy. CpeacTBa 3aUIUThI
WH(pOpPMALMHU B KOMITBIOTEPAX,

XapakTepu3oBaTh CYIIHOCTh MOHSATHI
«nH(pOpMaLMOHHAs 0€30MaCHOCThY,
«3amuTa MHPOPMAaL.
DopMynupoBaTh OCHOBHBIE MPABUIIA
WH(pOpManMOHHON 0€30NaCHOCTH.
AHaIM3MPOBaTh 3aKOHOAATENLHYIO
0azy, Kacarouyrocs HHPOPMALMOHHON
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KOMIBIOTEPHBIX CETIX
Y aBTOMAaTU3WPOBAHHBIX
WH(HOPMAMOHHBIX CUCTEMAX.
[TpaBoBoe obecneucHue
WH(OPMAMOHHOM 0€30MaCHOCTH.
Onexmponnas yughposas NOONUCy,
cepmupuyuposarHmvie catimol u
OOKYMeHmbl.

[IpenorepaiicHue
HECAHKIIMOHWPOBAHHOTO AOCTYNA

K JJMYHON KOH(pHUICHINATBHON
uH(pOpMaLK, XPAHSLIEHCS

HA MEPCOHATIBHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPOWCTBAX.
BpenonocHoe nporpaMmMHoe
obecrneueHue 1 crnocoObl GOPHOBI C HAM.
AHTUBUPYCHBIE TPOTPAMMEBI.
Opranuzanus JMYHOrO apx1uBa
uH(popmanuu. Pe3epBHOE KOMMUPOBAHHKE.
[TaponbHas 3ammra apxusa.
[[n¢ppoBanne naHHBIX. CUMMETPUYHBIE
Y HECUMMETPUYHBIE U (PPBI.

[IIn(pel TPOCTOI 3aMEHBI.

[n¢pp Liezaps. [ndp Buxenepa.
Anroputm mmdposanus RSA.
Cmeeanozpagus

0€30MacHOCTH.

[IpuMEHSTH CpEACTBA 3aLIUTHI
uH(popmanuu: OpaHaAMay3psl,
AHTHBHPYCHBIE MPOTPAMMBI,
NapOJIMPOBAHUE U APXUBUPOBAHKE,
i poBaHKE.

[Ipenorepamars
HECAHKIIMOHUPOBAHHBINA TOCTYM
K JJMYHON KOH(pUACHIHNATBHOR
uH(popManum, XpaHsmencs

Ha NEPCOHABHOM KOMITBIOTEPE,
MOOWJIBHBIX YCTPOWCTBAX.
Ilpakmuueckue pabomol:

1. Aumusupycnvie npoepammei.
2. Hlugppposanue oanHwvlx

Hroro no pazneny

24

27



DenepanpHas pabouast nporpamma | Madopmatuka. 10—11 kacce! (yriyOaéHHbI YPOBEHBD)

Paspnen 2. Teoperudeckue 0CHOBbI HHPOPMATHKH

2.1 | IlpencrasiicHue
uH(popmanuu
B KOMIIBIOTEPE

19

Hudopmanusi, JaHHBIE U 3HAHMSI.
HHpopManmoOHHBIE MPOLIECCHI

B IPUPOJE, TEXHUKE U OOLIECTBE.
HenpepbIBHBIE I TUCKPETHBIE
BEJIMYMHBI U CUTHAJTIBL. HE0OX0AMMOCTh
JUCKPETU3aunu uHpopmanuu,
NPEIHA3HAYCHHOMN 7151 XPaHEHHS,
nepenadr 1 00paboTKK B IU(PPOBBIX
CHCTEMAX.

JIBOMYHOE KOAUPOBAHHUE.
PaBHOMEPHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlexoaupoBaHUE COOOIICHHMIA,
3aMUACAHHBIX C MTOMOLIBIO
HEPABHOMEPHBIX KOAOB. Y cioBre DaHo.
ITocTpoenue 0THO3HAYHO
JNEKOIMPYEMBIX KOJIOB C MOMOIIBIO
nepesa. [ pagh An.A. Maprosa. Enquanisl
WU3MEPEHHSI KOJTMYECTBA MH(OPMALIUK.
AndaBUTHBIH TOIXOA K OLEHKE
KOJINYECTBA MH(POPMALIAH.

Cucremsl cunciienus. Pazsépuyras
3aMUCh LENBIX U APOOHBIX YUCET

B NIO3ULIMOHHOW CUCTEME CUMCIICHUSI.
CBoiicTBa MO3WIMOHHON 3aUCH YHCHA:
KOJIMYECTBO U(P B 3aNKCH, MTPU3HAK
JETMMOCTH YU CIIa HA OCHOBAHUE

[TOsICHATH CYIIHOCTD MOHATUIA
«AH(pOpMALUD», «TAHHBIEY, «3HAHUS.
Pemare 3anaun Ha u3MeEpeHue
uH(popManuu, 3aKIF0YEHHON B TEKCTE,
C MO3ULKHN AN(PABATHOTO MOAXOAA

(B MPEOJIOKEHUHU O PABHOM
BEPOSITHOCTH TMOSBJIEHUSI CUMBOJIOB

B TEKCTE).

[TosicHATE HEOOXOMMOCTD U CYIIHOCTh
JUCKPETU3ALMHN TTPH XPAHEHWUH,
nepenaye u 00paboTKe TaHHbIX

C TIOMOLIBIO KOMITBIOTEPOB.
[IpuBOIMTE MPUMEPBI PABHOMEPHBIX

Y HEPABHOMEPHBIX K010B. Koauposarh
U JEKOAUPOBATH COOOICHUS

C MCMOJIb30BAHUEM PABHOMEPHBIX

1 HEPABHOMEPHBIX KOJIOB.

CtpouTh Npe(PUKCHBIE KOJIBI.
KnaccuduumnpoBars cHCTEMBI
CUHMCIICHUSI.

BBINOMHATE CpaBHEHHE YUCET,
3alMCAHHBIX B JBOMYHOM,
BOCBMEPUYHON U IIECTHAAATEPUIHON
CUCTEMAX CUUCIICHUS.

OCylIEeCTBIATh MEPEBOJT YACETT MEKTY
JBOWYHOU, BOCBMEPUYHOM
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CHCTEMBI CUUCIICHUS. AJITOPUTM
MepeBoIa LEIOr0 YKCIa U3 P-u4HON
CHCTEMBbI CUMCIICHUS B JECITHYHYIO.
AJITOpUTM MEPEBO/IAa KOHEUHOW P-HUHON
OpoOu B AECATUYHYIO. ANTOPUTM
MEPEBOJIA LIETOT0 YHCIA U3 ACCATUIHOM
CHCTEMBbI CUUCIICHHUS B P-UYHYIO.
[TepeBoa KOHEUHOH ACCATUYHON ApOOH
B PP-nynHyro. JIBonYHas1, BOCbMEPHUYHAsS
W IIECTHAALATEPUYHAS CUCTEMBI
CUHCJICHHUSI, CBA3b MEXKIY HUMHU.
ApupMeTHUECKHE ONEPaALIAN

B NO3MIIMOHHBIX CHCTEMAX CUMCIICHUSI.
Tpouunas ypasnoseuientHas cucmema
cyucieHus. J[6oudHO-0ecsimuyHds
cucmemd CHUCIeHUsl.

Konuposanue tekcroB. KoaupoBka
ASCIL. OgHoOaiTHBIE KOAUPOBKH.
Cranmapt UNICODE.

Komuposka UTF-8. Onpenenenne
UH(OPMAIIMOHHOTO 00bEMA TEKCTOBBIX
COOOLICHMIA.

Konuposanue nzodpakenuii. OrieHka
WH(POPMALMOHHOTO 00bEMA
rpau4ecKrX JaHHBIX MTPH 3aJaHHBIX
Pa3peUICHUH U TITyOMHE KOJMPOBAHUS
ugeta. L{BeroBeie Moaenu. BexkropHoe

Y IIECTHAALATEPUYHON CUCTEMaMU
CUHCIICHHSI.

BBINOHATE CIIO’KEHUE U BBIYMUTAHHUE
YKCeN, 3aNMCAHHBIX B IBOUYHOIA,
BOCBMEPUYHON W IIECTHAALATEPUYHOMN
CUCTEMAX CUUCIICHUSI.

OcCylIecTBIISATh KOAUPOBAHUE TEKCTOBOM
vH(pOpManuu ¢ MOMOIIBIO
KOJIMPOBOYHBIX TAOJIHII,

Onpenenste nHPOPMAIIMOHHBIA 00BEM
TEKCTOBBIX COOOIIEHUI B Pa3HBIX
KOAMPOBKAX.

Berumncisate pa3Mep UBETOBOH NATUTPBI
10 3HAYECHUIO0 OUTOBOM TTYOMHBI IIBETA.
Onpenensate pa3Mepbl rpagpuuecKux
(haiisToB MPU U3BECTHBIX PA3PELICHUH U
rIyOWHE KOAUPOBAHUS LIBETA.
Berunciate nHpopManuoHHbiil 00bEM
11 (hpOBOIA 3BYKO3AMKMCH 10 YaCTOTE
JUCKPETU3ALNHN, TTyOUHE KOAUPOBAHUS
Y BPEMEHU 3aITUCH.

Ilpakmuueckue padomoi:

1. Jluckpemusayusi epaguyeckor
ungopmayuu.

2. Jluckpemusayusi 36yK0601i
ungopmayuu
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KoaupoBaHue. DopMarsl rpaduyecKmx
¢aitnos. TpéxmepHas rpaduka.
dpakrajibHas rpaduka.

Konmuposanue 3Byka. OnieHka
WH(OPMALMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MTPH 3aJaHHBIX 4aCTOTE
JUCKPETU3aLMHU U PA3PSAHOCTH
KOAWPOBAHHUS

22

OcHOBBI anreOpsl
JIOTHKHA

14

AnreOpa noruku. [lonsrue
BbICKa3bIBaHMsl. BrICKa3bIBaTEIBHBIE
(dopmbl (mpeaunkatsl). KBaHTOpHI
CYLIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue onepanuu. Tadbnuibl
VUCTUHHOCTH. JIOTHYECKUE BBIPAKEHUSI.
Jlornueckue ToXKIECTBA.
JloKa3aTenbCTBO JJOTHYECKUX TOKIECTB
C MOMOIIBIO TaOIUL UICTUHHHOCTH.
Jlorudeckue onepanuu 1 Onepanuu
HaJ MHOKECTBAMH.

3aKOHBI ATeOpPBI JIOTHKH.
OKBUBAJIEHTHBIE TPEOOPA30BaAHUS
JIOTMYECKHUX BhIpakeHnid. Jlornueckue
YPABHEHUS U CUCTEMBI YPABHCHUIA.
Jlornueckne PpyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOYKHBIX JIOTUYECKUX
()YHKLHIA OT KOJTMYECTBA aPryMEHTOB.
[TosmHBIE CUCTEMBI JIOTHYECKHUX

[TprBOANTE MPUMEPBI SJIEMEHTAPHBIX

Y COCTaBHBIX BbICKA3bIBAHMIA.
Pazmuyarh BBICKAa3bIBaHUS U IPEANKATHI.
Y cTaHaBIMBATh CBA3b MEXKIY AIreOpoid
JIOTHKY ¥ TEOPUEH MHOYKECTB.
BBIYMCIIATE 3HAYEHMS IOTUYECKUX
BBIPKCHUN € JTOTHUECKUMU
OlNepaursIMi KOHBIOHKINH,
IU3BIOHKIIAW, THBEPCUU, UMIUTUKALIHH,
SKBUBAJICHIUH.

[TpoBoaMTH aHANKM3 TAOIHIL KCTUHHOCTH.
CtpouTh TaONMIBI HICTHHHOCTH
JIOTUYECKUX BBIPAKECHUI.
OCylIeCTBISATh SKBUBAJICHTHBIC
npeoOpa3oBaHUs JJOTHYECKUX
BBIPKCHUN € MCMIOJIB30BAHUEM 3aKOHOB
anreOpbl JIOTHKY.

OCyIUECTBIATH MOCTPOCHUE
JIOTHYECKOT0 BBIPKECHUS ¢ JaHHOH
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(YHKLIMIA.

Kanonnueckue GpopMbl JIOTHYECKUX
BbIpaKeHUI. COBEPLICHHBIC
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMAaJIbHBIE (POPMBI, AIITOPHUTMBI UX
NOCTPOEHUS MO TaOJIMIE UCTHHHOCTH.
Jlornueckue 3neMeHThI B COCTaBE
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropaspsaaHelii CyMMarop.
[TocTpoeHne cxeM Ha JIOTHYECKUX
3IEMEHTAX MO 3aJaHHOMY JIOTUYECKOMY
BBIPOKEHUIO. 3anUCh JOTMYECKOTO
BBIPAYKEHHUS 110 JIOTHYECKON CXEME.
Muxpocxemvr u mexnonocust ux
npou3800Ccmed

TabMIENR KCTHHHOCTH U €70
VIIPOLLEHHE.

Perrare npocThie TIOrHYecKue
VPABHEHHS U CUCTEMBI YPABHEHHUIA.
XapakTepu30Barh JIOrHYECKHUE
AJIEMEHTHI KOMIBIOTEPA.

ITosicHATE YCTPOHCTBO CyMMaTopa

U TPUITEPA.

3anuceIBaTh JIOTHYECKOE BBIPAKEHUE
I10 JIOTHYECKON CXEME.

CTpoUTBb CXEMBI HA JIOTUYECKHUX
AJIEMEHTAX 110 3aJaHHOMY JIOTUYECKOMY
BBIPOKEHUIO.

Ilpakmuueckue padbomol:

1. I[locmpoenue u ananusz mabiuy
UCIMUHHOCIU 6 MADIUYHOM npoyeccope

23

KomnerorepHas
apu(meTnka

[IpencraBineHue UETBIX YUCEN B MAMATH
KOMIbIOTEPA. OrpaHUYEHHOCTD
JIAAna3oHa YACel Py OTPaHUYEHU T
KoJinuecTBa paspsaaos. [lepenonHenue
pa3psAHON ceTKU. be33HaKOBEIE U
3HAKOBBIC JAHHBIC. 3HAKOBBII OWT.
JIBOMYHBINA JOMOJHUTEIILHBIA KO/I
OTPULIATEBHBIX YUCETL

[ToOUTOBBIE JIOTMYECKUE OTIEPALIUH.
Jlornuecknii, apupMeTHUECKUH U
nukmueckuid capuru. [1udgpopanue

[TonyyaTe BHYTPEHHEE NPEACTABIICHUE
LEBIX W BEIIECTBEHHBIX YHCEIT

B MaMSITH KOMIIBIOTEPA; OMPEEIISITh
10 BHYTPEHHEMY KOy 3HAUYCHUE YUCIIA.
XapakTepu3oBarb O€33HAKOBHIE 1
3HAKOBBIC TAHHBIE.

[TosicHATH MOPSIIOK BBITTOJTHCHHUS
apupMeTHYECKUX Oneparii ¢ 1eIbIMU
1 BEUIECTBEHHBIMU YUCITAMH

B ITPOLIECCOPE.

[TpuMeHATh MOOUTOBBIE JIOTMYECKUE
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C MOMOLIBIO MOOUTOBOM ONepanuu
«rckrovaroree UJINy.

[IpencraBneHne BELIECTBEHHBIX YU CET

B IMAMSITH KOMIIBIOTEPA. 3HAYAAs YaCTh
Y IOPSAJOK yncia. JlnanazoH 3HaYeHU
BEIICCTBEHHBIX umcen. [Ipodnemsl
XPaHEHU s BEILECTBEHHBIX YHCET,
CBSI3AHHBIE C OTPAHUYCHUEM KOJIMUECTBA
paspsaoB. BelmonHeHne onepanui

C BEIICCTBEHHBIMH YHCIIAMM,
HAKOIUIEHUE OIIMOOK P BEIYMCIICHUSX

OIEpaLUN.
XapakTepu30BaTh NMPEACTABICHHUE

Y XPaHEHUE B MTAMSITH KOMIIBIOTEPA
BEILECTBEHHBIX YMCE.

[TosACHATH MPUYUHBI HAKOTUICHHUS
OMMOOK MPH BBIYUCIICHUSAX

C BEIICCTBEHHBIMU YHCIIAMU.
Ilpakmuueckue pabomol:

1. H3zyuenue nopaspsaono2o MauunHoeo
npeocmasieHus Yeiblx U GeuleCmeeHblLx
yuce

Hroro no pazneny

40

Pa3zaen 3. AnropurmMel M NporpaMMHupOBaHue

3.1

Beenenue
B IPOrpaMMUPOBAHUE

16

OnpeneneHue BO3MOKHBIX PE3YJIBTATOB
padOoThI MPOCTEHUITUX AITOPUTMOB
YIPABJICHUS HCTIOJIHUTEISIMH 1
BBIYHCIIUTEIBHBIX AJITOPATMOB.
OrnpenesieHne UCXOTHBIX JaHHBIX,

PUA KOTOPBIX AITOPUTM MOXKET JaTh
TpeOyeMBblil pe3yJbTar.

OTansl peleHus 3a1a4 Ha KOMIIbIOTEPE.
HHcTpyMeHTabHBIE CPEACTBA!
TPAHCHATOP, OTIAAYHK,
npodumpoBK. KoMmnumsius

Y MHTEPOPETALUs TPOrpamMM.
BupryansHble MalllWHBL
HuTerpupoBanHas cpeia pa3pabOTKH.

BoIsicHATE pe3ynbTar paboThl
JITOPUTMA [Tl UCTTOJTHUTEIS

NPH 3aJaHHBIX HCXOIHBIX JAHHBIX,
OMPENENATh BO3MOYKHBIE UCXOAHBIE
JAHHBIE JUI U3BECTHOTO PE3YJIbTaTa.
[TprBOAUTE MPUMEPBI ATTOPUTMOB,
COACPIKALIMX MOCIIEA0BATEIBHEIE,
BETBALINECS W IUKIIMYECKUE CTPYKTYPBI.
AHaNM3UPOBATh HUKINYECKHE
JITOPUTMBI JJIs UCTIOJTHUTEIIS.
BreraensaTes Tansl peleHus 3a1a4u
HA KOMITBIOTEPE.

[TOSICHATB CYIIHOCTh BBIAEICHHBIX
JTAaIoB.
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MeTtoapbl OTAaAKU POTPaMM.
Hcrnone3oBaHue TpacCUpOBOYHBIX
Tabmuil. OTaaa0YHbIA BBIBO/.
[TomaroBoe BBIOJIHEHUE TPOTPAMMBI.
Touku ocrtanoBa. [IpocMoTp 3HaUEHMIA
NEPEMEHHBIX.

S3bIk mporpammupoBanus (Python,
Java, C++, C#). Tunbl 1aHHBIX;
LEJIOUMCIICHHBIE, BEIECTBEHHBIE,
CHUMBOJIbHBIE, JIOTUYECKUE. BETBIICHHS.

CnosxHble ycnoBus. LIMKIIbI C YCIOBUEM.

[MKJIBI IO IEPEMEHHOM.
B3anmo3aMeHIeMOCTh pa3IMyHbIX
BUJOB LIMKJI0B. IHBapuaHT uKia.
CocTaBieHne IUKIA C UCTIOIB30BAHUEM
3apaHee onpeAcICHHOIrO UHBapuaHTa
LUKJIA.

JIOKyMEHTUPOBAHUE IPOrPAMM.
Hcnonb30BaHne KOMMEHTAPHUEB.
[ToaroToBka OmMcaHust NPOrpaMMbl

Y UHCTPYKLMH JUTS TIOJIb30BATETIS.
AnroputMel 00paObOTKH HATYpPaJIbHBIX
YUCEJL, 3AMMUCAHHBIX B MO3ULIMOHHBIX
CHCTEMAaX CUUCIICHUS. pa30ueHue
3aMUCH YMCIIA HA OTACIBHBIE U(PBI,
HaXOXKACHUE CYMMBI U ITPOU3BEACHUS
U (dp, HAXOXKACHUE MAKCUMAJTbHOM

OTnaxuBaTh MPOrpaMMbl ¢ TOMOLIBIO
TPACCUPOBOYHBIX TAOJIHLL

Y C MCIIOJIb30BAHUEM BO3MOKHOCTEH
OTJAIUMKA CPEIbl MTPOrPaAMMHUPOBAHUS.
CocTaBnsTe JOKYMEHTALMIO

Ha NporpaMmy.

PazpabarbiBaTe 1 pean30BbIBATH

HA S3bIKE MPOrPAMMHUPOBAHMS
IITOPUTMBI 00PaOOTKM LEITBIX YHCET,
B TOM YHUCIIE NEPEOOPHBIE AIITOPUTMBIL.
PazpabarbeiBaTe TporpamMmel

Uit 00paOOTKU JAHHBIX, XPAHSIIAXCS
B TEKCTOBBIX (paityiax.

Ilpakmuueckue padomoi:

1. Buioenenue u oopabomka yugp
Ye1020 YUCILd 8 PA3IUYHBLX CUCTIEMAX
CYUCTIEHUSL C UCNOJIb30BAHUEM ONepayuil
YeN0YUCTIEHHOT APUPDMEMUKU.

2. Pewenue 3aoau memooom nepebopa.
3. Obpabomxra OanHvLx, XPAHAUUXCS

8 haiinax
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(MUHHMAITbHOM ) U PBI.
HaxosxaeHue Bcex mMpoCThIX YUCEN

B 3aJJaHHOM auanazone. [IpeacrapneHue
Yucaa B BUAEC HAOOPa MPOCTHIX
COMHOXHUTENCH. AJITOPUTM OBICTPOTO
BO3BE/ICHUS B CTEMEHb.

OOpaboTKa JAHHBIX, XPAHSAIHXCS

B (paiinax. TEKCTOBBIE U TBOUYHBIC
(aiinel. DaitIoBBIE IEPEMEHHBIE
(daitnoBbie ykazarenu). Urenue

u3 (paiina. 3anuck B (aiin

32

BcnomorarensHbie
ANTOPUTMBI

PazOuenne 3agaun Ha nmoa3agayn.
[ToamporpaMMsl (MMpoLEYPBI U
¢yHkumn). Pekypcust. PekypcuBHbie
00BEKTHI ((ppakTalibl). PEKypcuBHBIE
npoueaAypsl U QYHKLIWH.
Hcnonbs3oBaHue creka 1uisi OpraHu3anuu
PEKYPCHBHBIX BBI30BOB.

Hcnonp3oBaHue craH1apTHOM
OMOMMOTEKM A3bIKA TPOrPAMMHUPOBAHUSI.
[TopxnroueHue OnGIMoTEK
NOANPOrpaMM CTOPOHHUX
nponsBoauTeneii. MOAYIbHBIA PAHIAIT
NOCTPOEHUS TPOrpamMm

Pa3OuBare 3anavy Ha MoA3aaauu.
OQopMIIATh TOTMYECKH LIETOCTHBIC
WJIHA MOBTOPSIIOIIMAECS (PparMeHTHI
IPOrpaMMebl B BUJIE TIOJIPOrPAMM.
[TOSICHSTB CYIIHOCTh PEKYPCUBHOTO
aJITOPUTMA.

Haxonutb peKypcuBHBIE OOBEKTHI
B OKPY>KaOLLIEM MUPE.

Onpenenste pe3ysbTar padoThI

[POCTOr0 PEKYPCUBHOIO aJIrOPUTMA.

Hcnone3oBaTe cTaHIapTHEIE
OMOMMOTEKN MOANPOrPaMM SI3bIKa
MPOrpaMMUPOBaHHUsI, OUOIMOTEKH
CTOPOHHUX ITPOU3BOAUTEIIEH.
[TpuMeHITh MOIYJIBHBIN TPUHIUT
npy pa3pabOTKe MPOrPaMM.
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Ilpakmuueckue pabomol:

1. Hcnoavzosanue noonpoepamm
CManoapmHoti OubIuoOmexuy sA3vikd
NPOSPAMMUPOEAHUA.

2. Paspabomura noonpozpavim.

3. Pexypcusnvie noonpospammui.

4. Mooynenwiii npunyun nocmpoenus
npocpamm

33

YucneHHbIe METOIbI

UucnieHHele MeTObI. TouHOE 1
NPUOTHKEHHOE PEIIEHUS 3aa4H.
YuncneHHbIE METOABI PELICHUS
YPaBHEHUI: MeTOI Iepedopa, METO
NOJIOBUHHOT O AeneHus. [[pubnukxéHnoe
BBIUYKCJICHAEC JUIMH KPUBBIX.
Briuucnenve muomanei Guryp ¢
NOMOIIBI YHCTIEHHBIX METOI0B (METOA
OPSIMOYTOJBHUKOB, METO/ TPANCLIAIA ).
[Torck MakcumMyMa (MUHUMYMA)
(YHKLIMH OJHOI MEPEMEHHONW METOIOM
NOJIOBUHHOT'O ACTIEHUS

[TosicHATh MPUHIUIBL PAOOTHI
YUCJIEHHBIX METOOB, PA3HUILY
MEXKITY TOYHBIM U MPUOIIMKEHHBIM
PELICHUSMY BBIYUCITHTEIBHBIX
3a1a4.

PazpabarbiBath 1 OTIAXKUBATH
IPOrpaMMBbl, PEATTM3YIOLIHNE
YUCJIEHHBIE METObI PEIIECHUS
YPaBHEHU I, TPUOIKEHHOE
BBIYKCJICHAE JUTMH KPUBBIX

Y TUIOIIAAEH pUryp, IOMCK MaKCUMyMa
(MUHMMYMA) PYHKIMW OTHOM
[IEPEMEHHOM.

Ilpakmuueckue pabomol:

1. Yucnennoe peurernue ypasneHnuil.
2. Ipubnusicénnoe gvruucienue Onun
Kpuguix u niowaoeti guzyp.

3. Houck maxcumyma (MuHuUMyMA)

GyHryuu
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3.4 | Anroputmel 00paboTKH 5 OOpaboTKa CUMBOJIbHBIX JAHHBIX. Hcnone30BaTh BCTPOEHHBIE PYHKIIUU
CUMBOJIbHBIX JAHHBIX Berpoennsie GpyHKIMM s3b1Ka A3bIKA MPOrPAMMHPOBAHHS
npOrpaMMUPOBaHus it 00paboTKU it 00pabOTKH CUMBOJIBHBIX CTPOK.
CHUMBOJIbHBIX CTPOK. AJITOPUTMBI PazpabarbiBaTe ¥ OTIaKMBATh
00pabOTKH CUMBOJIBHBIX CTPOK: OPOrpamMMBbl, PEATTM3YIOLINE TUIIOBBIC
NOJCYET KOJMYECTBA MOSBICHU I JITOPUTMBI 00PaOOTKH CHMBOJIBHBIX
CHMBOJIa B CTPOKE, pa30MEHNE CTPOKH JAQHHBIX HA BEIOPAHHOM SI3BIKE
Ha CJI0Ba MO NPOOEIEHEIM CUMBOJIAM, IPOrpaMMHUPOBAHUSI.
NOUCK MOACTPOKH BHYTPH JTAHHOM [TpeoOpazoBbIBaTh yKcaa
CTPOKH, 3aME€HA HalJCHHON NOJCTPOKH | B CHMBOJIBHYIO CTPOKY M OOPaTHO.
Ha IPYryro cTPoKy. ['eHepanms Bcex Ilpakmuueckue padomoi:
CJIOB B HEKOTOPOM aJi(paBHTE, 1. Ilocumsonvas 0Opabomra cmpox.
YIOBJIETBOPSIOLIUX 3aJaHHBIM 2. Obpabomxka cmpoxk
orpannyeHusiM. [IpeoOpazoBanue uncna | ¢ ucnoavzosaruem GyHKyui
B CUMBOJIbHYIO CTPOKY U OOPaTHO cmanoapmuoti OubIUOmMexU sA3bIKd
NPOSPAMMUPOBAHUSL.
3. ['enepayus 6cex cios,
VOOBAEMBOPSIOUUX 3AOAHHOMY
VCI108UI0
3.5 | Anroputmel 00paboTKH 10 MaccuBbl ¥ IOCIIE0BATEIBHOCTH [IpuBOAUTE MPUMEPBI OTHOMEPHBIX

MaCCHUBOB

yrcell. Beruncaenue 0000mEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MacCUBa
WJIM YHCJIOBOM MOCJIEI0BATEILHOCTH
(CyMMBI, TPOU3BEICHUS, CPEAHETO
apuPMETUUECKOr0, MUHUMAIIbHOTO
1 MAaKCUMaJIbHOTO 3JICMEHTOB,
KOJINUECTBA DJICMEHTOR,

U IBYMEPHBIX MACCUBOB.

[IpuBOAMTE MPUMEPBI 3a1a4

W3 MTOBCEIHEBHOM YKU3HH,
MPEANOIAraroInX UCTIOIB30BAHUE
MAaCCHBOB.

PazpabarbiBaTe ¥ OTIaKMBATh
[IPOrpamMMBbl, PEATU3YIOLIAE TUIIOBBIE
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YIOBJIETBOPSIFOLIMX 33JAHHOMY
yCIIOBUIO). JIMHEHHBIN MOUCK
33JJaHHOTO 3HAYEHUS] B MACCHBE.
CopTupoBKa OIHOMEPHOTO MAcCHBA.
[TpocThie METOIBI COPTUPOBKH
(METOA My3bIPbKa, METOJ BBIOOPA,
COPTUPOBKA BCTaBKaMM ).
CopTUpOBKA CITUSHUEM.

BeicTpas coprrpoBka MmaccuBa
(amroputM QuickSort).

JIBOWYHBIN MOKCK B OTCOPTHPOBAHHOM
MacCCHBE.

JIBYyMEPHBIE MACCHBBI (MATPHULBI).
Anroputmel 00pabOTKHA JBYMEPHBIX
MAaCCHBOB: 3aIOJIHEHHAE JBYMEPHOTO
YUCIOBOIO MACCHBA M0 331aHHBIM
paBUJIaM, MIOUCK 3JIEMEHTA

B IBYMEPHOM MAacCCHBE,

BBIYHCJICHAC MaKCUMyMa (MUHAMYMa)
Y CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MEPECTAHOBKA CTPOK

Y CTOJIOLIOB IBYMEPHOTO MAacCHBA.
Paspabomra npocpamm oz pewerius
NpOCMbIX 34044 AHAIU3A OAHHBIX
(ouucmra Oanuwix, Kiaccugurayus,
AHANU3 OMKIIOHEHUT)

IropuTMbl 00PabOTKKM OJHOMEPHBIX
Y IBYMEPHBIX MAaCCUBOB, HA BBIOPAHHOM
SA3BIKE MTPOrPAMMHM POBAHUSI.
Pazpabamvisame npocpavivei

OJIsl peuteHust NPOCMbLX 340d4 AHAIU3A
OAHMUIX.

Ilpakmuueckue padbomol:

1. 3anoanenue maccusa.

2. Boiyucinenue 0600uéHbix
XApaxmepucmux Maccusd (4uciogot
nocie008aAmMeIbHOCHU).

3. Houck MuHuManLHo2o
(MAKCUMATBHOCO) 3l1eMeHmMd 8 YUCTOBOM
Maccuse.

4. Jlunetinolii nouck 3a0amuHoco
3HAYeHUsi 8 MACCUse.

5. Ilpocmwvie memoOovi copmuposKu
Maccusa.

6. bvicmpas copmuposra maccuad.

7. JleouuHwlil nouck.

8. Obpabomka mampuy,.

9. Ananuz oannwix

Hroro no pazneny

44
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Pazgen 4. Un(popmMannoHHbIC TEXHOJIOTHA

4.1 | O6paboTKa TEKCTOBBIX 6 TEeKCTOBBIN MPOLECCOP. PazpabarbiBaTh CTPYKTYpY JOKYMEHTA.
JOKYMEHTOB PenaktupoBanue v popMarupoBaHue. Hcnone30Bath CpeacTBa aBTOMAaTH3aluU

[TpoBepka opdorpaduu ¥ rpaMMATAKK. | TPH CO3JAHUH JOKYMEHTA.
CpencrBa MOMCKa U aBTO3aMEHBI [TpuMeHITH MpaBUIa UUTUPOBAHKS
B TEKCTOBOM IPOLIECCOPE. VCTOYHUKOB U 0(pOpMIICHHS
Hcnonb3oBaHue CTUIICH. OnbdMorpa)uuECKUX CChIJIOK.
CTpYKTYpPUPOBAHHBIE TEKCTOBBIE [TpuHMMAaTh y4acTue B KOJUIEKTUBHOM
JNOKYMEHTBL. CHOCKH, OTJIABJICHHE. padoTe HaA TOKYMEHTOM.
KonnextuBHas padora ¢ qokymeHTamu. | BeIMOnHATE HAOOP M MPOCTYIO BEPCTKY
HHCTPYMEHTBI PELEH3NPOBAHHUS MaTEMaTHYECKAX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. Obmaunsie | Ilpakmuueckue padomol:
cepuchl. JlenoBas nepenucka. Pedepar. | 1. Bépcmka ooxymenmoa
[TpaBusa UTUPOBAHKS UICTOYHHKOB U C MAMEMAMUYECKUMU POPMYTIAMU.
opopmneHus: GudarorpaduyecKnx 2. MrozocmpaHnuytvie OOKyMeHmb.
cchi1oK. OQopMIIEHUE CTUCKA 3. Konnexmusnas paboma
mareparypel. Cmanoapmot ¢ OOKyMeHmamu
oubUOCpaAUeCKUX ONUCAHUII.
3HAKOMCTBO C KOMITBFOTEPHON BEPCTKOM
TekcTa. TEXHMYECKHE CPEICTBA BBOIA
TekcTa. Crenuaiv3upoOBaHHbIE CPEACTBA
PEIAKTUPOBAHUSI MATEMATHUECKUX
TEKCTOB

4.2 | AHaIM3 TAHHBIX 8 Anam3 gaHHbiX. OCHOBHBIC 331a41 [TpuBOANTE MPUMEPHI 3a1a4 aHATIU3A

aHaJIM3a JAHHBIX. TPOTHO3UPOBAHHUE,
KJaccu(puKarms, KinacTepu3ars,
aHaJIN3 OTKJIOHECHUH.

JAHHBIX.
[TosicHATh Ha MpuMepax
MIOCIIEAOBATENILHOCTE PEIICHUS 3a1a4
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[Tocnen0BaTENBHOCTE PELIEHUS 3aAa4
aHaM3a JAHHBIX: COOP MEPBUYHBIX
JAHHBIX, OUMCTKA U OLEHKA KauYeCTBa
JAHHBIX, BEIOOP W/ WM TOCTPOEHUE
MOJEH, TPeoOPa30BaHUE TAHHBIX,
BU3YQJIM3ALMS TaHHBIX, HHTEPIPETALS
pe3yabTaroB. [IporpaMmmHBbIe cpeacTBa
Y UHTEPHET-CEPBUCHI JJIs1 00pabOTKH

Y TIPEACTABICHUS JAHHBIX. bosbine
JaHHbie. MamHHOE 00YUYEHHE.
Humesnexmyanonulii anaius OaHHbIX.
AHQJIA3 JAHHBIX C TOMONIBIO
ANEKTPOHHBIX TabnuL. Beiuucienne
CYMMBI, CPETHETO apu(PMETHUECKOTO,
HauOOJIbIIErO (HAMMEHBIIETO ) 3HAYCHUS
auarnasoHa. Beruncienue

KO3 (pUIMEHTA KOPPEIALMK IBYX PSIIOB
HnaHHBIX. [locTpoeHune cTondyarsix,
JMHEWYATBIX U KPYTOBBIX IAArPaMM.
[Toctpoenune rpadukoB QyHKIUIA.
[TonOop nuHUM TPEeHIA, PELICHUE 3a1a4
MPOTHO3UPOBAHMSI.

UKCIIEHHOE peLIEHNE YPaBHEHH I

C MOMOIIBIO MOAOOpa MmapaMmeTpa.
OnTuMu3anus Kak MOMCK HAMIyYIIero
PEIICHHS B 331AHHBIX YCITOBUSIX.
LleneBas pyHKIMS, OrPAHUYCHHSI.

AHAJIA3a TAHHBIX.

Perrare npoctelie 3a1aun aHanmsa
JAHHBIX C TOMOLIBIO AJIEKTPOHHBIX
TaOHLL.

Hcnone30BaTh COPTUPOBKY M (PUITBTPBI.
Hcnonb30BaTe CpencTsa AEn0BOM
rpaduKy Ui HArJIIIHOTO
MPEICTABIICHUS JAHHBIX.

Pewmare nmpocTeie pacuéTHBIE U
ONTAMU3aLMOHHBIE 3a/1a41 € TTOMOLLIBIO
AIEKTPOHHBIX TAOJIHII,

Ilpakmuueckue pabomol:

1. Ananus oanuvix ¢ NOMOUBIO
271eKMPOHHBIX MAOIUY.

2. Haenaonoe npeocmasienue
pe3yibmamos CmamuCmuyecrot
00pabOmMKU OAHHBIX 8 BUOE OUACPAMM
cpeocmeamu peoakmopd 3J1eKmpOoHHbIX
maonuy.

3. [loobop nunuu mpenoa,
NPOCHO3UPOSAHUE.

4. Hucnennoe pewernue ypasHeHuil

¢ nomouyblo noobopa napamempd.

5. Pewenue 3a0ay onmumusayuu

¢ NOMOWYBIO 2NIEKMPOHHBLX MAOIUY
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JlokanbHbIE U TJ00aTbHBI MUHUMYMBI
1eneBoid pyHkmu. Penenue 3anau
ONITUMU3AIUHN C TIOMOIIBIO
AIEKTPOHHBIX TAOJIHUIL

Hroro no pazueny 14
PesepBHOE Bpemst 14
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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11 KJIACC
HanMenosanue
No KomuuecTtBo OcHOBHBIE BUABI IEATETLHOCTH
Pa3ICIIOB U TEM [TporpamMmHOE conepKaHue
n/m 4acoB oOyvaroumxcs

y4eOHOro nmpeamera

Pazgen 1. Teopernueckue oCH

OBbI HH(POPMATHKH

1.1

Hudopmanus
¥ UH(}HOPMaOHHBIE
IPOLIECCHI

10

TeopeTnueckne NoaX0bl K OLCHKE
KOJINYECTBA MH(POPMALIAH.

3aKOH aJINTUBHOCTH HH(POPMALIH.
®dopmyna Xaprim. Uadopmarius u
BepoaTHOCTL. Dopmyna [lleHHoHa.
AJNTOPUTMBI CKATHSI TAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. AJIropuT™mBI CKaTus
JAHHBIX

C MOTEPAMHU. Y MEHBLICHUE TTTYOUHBI
KOAMPOBaHUs 1BeTa. OCHOBHBIEC HIEU
anroputmMoB cxarus JPEG, MP3.
CKOpOCTh TIepe1aun TAHHBIX.
3aBUCUMOCTh BPEMEHU MEPEIAUH

OT UH(POPMAIMOHHOTO 00bEMA TAHHBIX
Y XapaKTEPUCTUK KaHAJIa CBSI3H.
[TprunHbBI BOBHUKHOBEHHUS OIIMOOK
npu nepenave naHHbix. Koael,
NO3BOJISFOIME OOHAPY>KUBATh U
WCIPABJIATH OLIMOKH, BOSHUKAKOIINE
py nepenave naHHeix. PaccrosHue
Xsmmunra. KoguposaHue

XapakTepru3oBarTh Pa3IMuHbIC
TEOPETHUYECKUE TTOIXObI K OLIEHKE
KOJINYECTBA MH(POPMALIAH.

OnuceIBaTh U3y4acMble aAITOPUTMBI
C)KaTusl JaHHBIX, CPABHUBATH
pe3yJIbTaThl KX PadOTHI.

Pemars 3a1aun Ha onpeaeseHue
BPEMEHH MEPEIAYM TAHHBIX MO KaHATY
CBSI3U C M3BECTHBIMM XapaKTEPHCTUKAMHU.
[TosicCHSITh MPUHIMIIBI OOHAPY>KEHUST

Y UCIPABJICHUS OIMOOK MPU NEpeiayve
JAHHBIX C TOMOLIBIO
NOMEXOYCTOHYMBBIX KOJIOB.

[TosICHATH 3HAUEHUE TTOHATUIA
«CUCTEMAY, KITOJCUCTEMAY,
«CUCTEMHBIN 3 PeKTy,

«YTPABJICHHUEY;, 3HAYEHHE 0OpATHOMN
CBSI3U [T JOCTUIKEHUS LIETTU
YIIPaBJICHHSI.

Ilpakmuueckue padbomol:

1. Cocamue Oannvlx ¢ NOMOULbLIO
anzopumma RLE.
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C MOBTOpPeHUEM OUTOB. KOIbI
X3MMUHTA.

CucreMbl. KOMITOHEHTBI CUCTEMBI M UX
B3aumMoicicTBre. CUCTEMHBINA dPPEKT.
YnpaeneHue Kak WH(HOPMALMOHHBIHA
npouecc. O0parHas CBsi3b

2. Corcamue OanHvIX ¢ NOMOUbIO
aneopumma Xagpgpuana.

3. Coxcamue OaHHbIX ¢ NOMepsAMU
(aneopummer JPEG, MP3).

4. Ilomexoycmotivugsie Koobl

1.2

MonenupoBaHue

Mogenu u moaenupoBanue. Llems
MOJICTIUPOBAHUS. AJICKBATHOCTh
MOJIENA MOACTUPYEMOMY OOBEKTY WA
POLECCY, LM MOJETHPOBAHMSL.
dopManuzanus TPUKIAAHBIX 33124,
[Ipencrasnenue pe3yabTaToB
MOJIETTMPOBAHMS B BUJE, YAOOHOM

JUTSL BOCTIPUSITUSL YETTOBEKOM.
["paduueckoe nmpeacTaBiICHUE TaHHbIX
(cxembl, TaONUIIBL, TPAQUKH).

I'padbr. OcHOBHBIC TOHATUS. Buab
rpagoB. Onucanue rpag)oB ¢ MOMOIIBIO
MaTpPHULl CMEKHOCTH, BECOBBIX MaTPUL,
CIIUCKOB CMEXHOCTHU. Perienune
AITOPUTMHAYECKUX 3a/1a4, CBSI3aHHBIX
C aHaM30M rpadoB (IOCTPOEHUE
ONTUMAITBHOTO YT MEXKIY
BEpIIMHAMU Tpada, ONPEaCIICHUE
KOJIMYECTBA PA3MYHBIX TYTEH MEKIY
BEPIIMHAMU OPHUEHTUPOBAHHOT O
alMKIM4YeCKOro rpada).

Jepesbd. bunapHoe nepeBo. [lepeBbs

OnpenensTe NOHATUS «MOJEINbY,
«MOJEITAPOBAHUE.
Knaccuduimposars Moaenu

10 33IAaHHOMY OCHOBAHHIO.
OnpenensaTe Uenb MOAETUPOBAHUS

B KOHKPETHOM CIIy4ac.

[IpUMEHATD ANTOPUTMBI HAXOKIAECHU S
KpaT4aninx nyTei MEXKAY BEPIINHAMUI
OPHEHTUPOBAHHOT O Tpada.
[IpUMEHATH aNrOPUTMBI OITPEAETIEHUS
KOJIMYECTBA PA3TIUYHBIX MIYTEH MEXKIY
BEPIIMHAMHA OPUEHTUPOBAHHOT O
alMKIn4eckoro rpada.

[IpuBOAUTH MPUMEPHI UCTIOIB30BAHUS
JEPEBLEB U TpadoB NP OMUCAHUU
00BEKTOB M MPOLIECCOB OKPYKAIOIIETO
Mupa.

Crpouts aepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPy KaK MOJEIb
HEKOTOPOU CUTYALUN.

JlaBarb ONpeAeieHue BEIMTPBILIHOMN
CTPATETUH.

42




DenepanpHas pabouast nporpamma | Madopmatuka. 10—11 kacce! (yriyOaéHHbI YPOBEHBD)

noucka. CrocoObl 00x0/1a Aepena.
[IpeacraBnenue apuhpMETUIECKUX
BBIPAYKECHH B BUJE IEPEBA.
JIMCKPETHBIEC UTPHI IBYX UTPOKOB

¢ nojHoi uHdpopmanuei. [loctpoeHue
JepeBa nepedopa BApMaHTOB, OMUCAHUE
CTpaTeruu Urpbl B TaONIUYHOMN opme.
BBIUTpBILITHBIC U TTPOUTPHITITHBIE
MO3UIIMH. BBIMTPBIITHBIE CTPATETHH.

CpencTea UCKYCCTBEHHOIO MHTEIIEKTA.

CepBHCH MAIMHHOTO TIEPEBOA U
pacrio3HaBaHus YCTHOW PEYN.
KOrHUTUBHBIE CEPBUCHI.
HWnentudukanus v momuck
300payKEHUH, PACIO3HABAHKE JIHLI,
CaMo000y4aronimecs: CUCTEMBI.
HCKyCCTBEHHBIN MHTEIUIEKT

B KOMITBFOTEPHBIX MI'PaX.
Hcnone3oBaHue METOA0B
MCKYCCTBEHHOI'O UHTEIIEKTA

B 00YYarOIIUX CUCTEMAX.
Hcnoss3oBanre METOA0B
MCKYCCTBEHHOI'O UHTEIIEKTA

B POOOTOTEXHHUKE. IHTEPHET BELICH.
[lepcrieKTUBEI pa3BUTHA
KOMITBIOTEPHBIX HHTEIICKTYATBHBIX
cucreM. HelipoHHBIE ceTH

OnuceIBarh BBIMTPHILLIHYIO CTPATETUIO
B 3aJaHHON UT'POBOW CUTYaLlMU

B (popme nepera uiar B TaOJUYHOM
dopme.

ITosCHATE MOHATHS «MCKYCCTBEHHBIN
WHTEIIEKTY, «MAIIMHHOE 00 YUEHUEY.
[IpuBOAMTE MPUMEPHI 3a/1a4,
peLaeMbIX ¢ IMOMOLLBIO
MCKYCCTBEHHOIO MHTEIIIEKTA.
Ilpakmuueckue pabomol:

1. Ilouck eviucpviunoti cmpame2uu

8 uepe ¢ NoHo uHpopmayueil.

2. Cpedcmsa UCKyCCmMEeHHO20
uHmeIeKxma

Hroro no pazneny

18

43



DenepanpHas pabouast nporpamma | Madopmatuka. 10—11 kacce! (yriyOaéHHbI YPOBEHBD)

Pa3zaen 2. AnropurmMel M NpOrpaMMHupOBaHue

2.1 | DneMeHTBl TEOPUHU 6 dopMamm3arus MOHATHS arOPUTMA. ITosCHATE TOHATHS «BBIYACITATEIBHBIN
AITOPUTMOB Mamuna TeropyHra Kak ITPOLIECCY, «CIOYKHOCTD AT OPUTMAY,

VHHUBEPCAIbHAS. MOJIENb BBIYMCIICHUM. «3((PEKTHBHOCTH AITOPUTMAY.
Tesuc Uépua—TrropuHra. [TpuBoauTH MpUMEPBI 3PPEKTUBHBIX
Mawuna [Hocma. AIITOPUTMOB.
Hopmansnwvie aneopugphmvr Maprosa. CocTaBisaTe TPOrpaMMBsl Il MAlIMHbL
Aneopummudecku Hepaspeuiumule ThrOpUHTA.
3a0a4u. 3ao0a4a ocmanosda. Hcnonvzoeams HopmaibHble
Hegosmooicnocmes agmomamudeckot aneopugmvr Maproaa.
OMIAOKU NPOSPAMM. JlaBaTe OLICHKY CIIO’KHOCTH M3BECTHBIX
OneHka CJI0’)KHOCTH BBIUMCIIEHUH. AITOPUTMOB.
Bpemst paboTel 1 00bEM ucnons3yeMoi | Ilpakmuueckue padomol:
NaMATH, UX 3aBUCUMOCTb OT pasMepa 1. Cocmasaenue npocmoii npocpammvl
UCXOIHBIX NaHHBIX. OUeHKa ons mauiunel Tetopurea
ACUMITOTAYECKON CIOYKHOCTH
AITOPUTMOB. AJITOPATMBI
MOJIMNHOMHAJIbHOM CJIOXKHOCTH.
[lepebGopHbie anroput™el. [Ipumeps
PA3IAYHBIX AJITOPUTMOB PELIECHUS
OJTHOW 3aJ1a4¥, KOTOPBIE UMEKOT
PA3MYHYIO CIIOKHOCTh

2.2 | AnropuTMsl 28 ITorck mpoCTHIX YUCEN B 3aaHHOM Hcronp30Bare alnropuTM «peLeTo

U CTPYKTYPBI JAHHBIX

JMAMA30HE C MOMOLIBI0 AITOPUTMA
«pemieTo DpatocheHay.
MHoropaspsiiHbI€ LEIbIE YUCIA,
3a]1a4M JUTMHHON apu(pMETHKH.

Oparocena» i MoucKa MpoCThIX
YHCEN B 33JAHHOM JHAIA30HE.
[TosicHsTh MpUHIOMIIBEL 00PabOTKH
MHOTOPa3PSAHBIX LENBIX YACEN
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CrnoBapu (accolMaTUBHBIC MACCHUBBI,
oToOpakeHUs ). X3I-TaOJIUIIBI.
[TocTpoenue andaBuTHO-4aCTOTHOTO
CITOBaps VT 3aJaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHoM
Aa3vixe. Bvioenenue
nocne0o8amenbHoCmeil o uLdbJIoHY.
Pecynapnvie evipasicernus. Hacmommuwilil
AHATU3.

Crexku. AHQIIM3 NPABUTIBHOCTH
CKOOOYHOr0 BeIp@KECHUS. Brruucienue
apu(PMETUIECKOrO BBIPAKEHUS,
3aMKACAHHOTO B MOCT(QUKCHON Popme.
Ouepenu. Mcnionbp3oBaHKe o4epenn
JUIsl BPEMEHHOTO XPAHEHHSI TAHHBIX.
CesizHvle chucku. Peanusayust cmexa u
ouepeou ¢ NOMOUBIO CGSI3HBIX CNUCKOB.
Anroputmel Ha Tpadax. [loctpoeHune
MUHUMAIBHOIO OCTOBHOTO JIEPEBA
B3BELLICHHOTO CBSI3HOTO
HEOPHUEHTUPOBAHHOT O Tpada.

06x00 epagpa 6 enybuny. 06x00 epagpa
6 utupury. KoImmyecTBO pa3imyHbIX
IIyTEH MEXKIY BEPIINHAMHA
OPUEHTUPOBAHHOT O ALMKIMYECKOTO
rpada. Anroput™ J{eHKCTpBI.
Aneopumm Drotioa—Yopuaiia.

Y PECATA30BBIBATH COOTBETCTBYIOLUE
AITOPATMBI Ha SI3bIKE
IPOrpaMMHUPOBAHUSI.

[TpuMeHsTH CTOBapH (ACCOLMATUBHBIE
MAcCCHBBI, OTOOPa)KECHHUS ) B 33]1a49aX
00pabOTKK TaHHBIX.

BBIMOMHATE IPOCTOM aHAIU3 TEKCTA
HA €CTECTBEHHOM SI3BIKE, B TOM YHMCIIE
C HCIIOJIb30BAHUEM PETYJISIPHBIX
BBIPAKCHUA.

[TosicHSTh MPUHIMIBI PA0OTHI CTEKA
Y OYEPEIU, UCITOIb30BaTh CTEKH

W OUYEPEIU ISl PELICHHUS
ATOPATMHYECKUX 33424,
Peann3oBbIBaTh U UCIIOIB30BATH
JBOWYHBIC (OMHAPHBIE) IEPEBBS

v rpadbl JyTs PEIIEHUS 3aaa4
00pabOTKK TaHHBIX.

Hcrnonp3oBare [MHAMUYECKOE
IPOrpaMMUPOBAHUE

JUTsL BBIYACTICHHS PEKYPCHUBHBIX
(YHKLHIA, MOACYETA KOIHYECTBA
BapUAHTOB W PEUICHUS 3a4a4
ONTUMHU3ALUH.

Ilpakmuueckue pabompi:

1. Ilouck npocmuix yucei 6 3a0aHHOM
ouanasomue.
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JlepeBbs. Peanuzanus nepesa

C MOMOIIBIO CCHIJTIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIE) NCPEBBSI.
[TocTpoenune aepea 1ist 3aJaHHOTO
apu(PMETUIECKOTO BEIPAKEHUSI.
PekypcuBHBIE AJITOPUTMBI 00X01a
nepesa. MUcnonp30BaHUE CTEKA U
ouepenu Ui 00xoa aepena.
JIMHAMHWYECKOE MPOrPAMMHUPOBAHKE
KaK METOJ PELICHUS 3314 C
COXPaHEHUEM MPOMEKYTOUHBIX
PE3yNBTATOB. 3a4a4M, PCIIACMBIC C
NOMOILBI JHHAMHYECKOTO
IPOrPaMMUPOBAHUS. BEIYACIICHHE
PEKYPCUBHBIX (PYHKIMH, TOACUET
KOJINYECTBA BAPUAHTOB, 33]a4H
ONTUMU3AIAN

2. Peanusayus eviyucienuil

C MHO2OPA3PAOHBIMU YUCTIAMU.

3. llocmpoenue angasumio-
YACMOMHO20 CLOBAPsL OISl 3UOAHHO20
mexkcma.

4. Ananuz mexcma Ha eCmecmeeHHOM
A3bIKE.

5. Buiyucnenue apugpmemuueckoco
BLIPANCEHUS, SANUCAHHO20

8 nocmeurcHoti ghopme.

6. Hcnoav3zosanue ouepeou.

7. Hcnonv3oeanue oepesves

Ol BLIYUCTICHUS APUDMEMUYECKUX
BbIPUIICCHU.

8. Buiuucienue Onunbl Kpamyatiuieco
nymu mescoy eepuiunamu epaga
(ancopumm J[eiixcmpui).

9. Buiyucienue pexypcusvlx (yHKyuil
¢ NOMOWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

10. Iloocuém ronuvecmsa 6apuanmoes
¢ NOMOWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

11. Pewenue 3a0a4 onmumuzayuu

¢ NOMOWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS
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2.3 | OcHOBEI OOLEKTHO- 16 [lousite 00 0OLEKTHO- [TosACHATE OCHOBHBIE PUHITUITBI
OPUEHTUPOBAHHOTO OPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MPOrPaMMU POBAHUS nporpaMmMupoBaHuu. OOBEKTHI U IPOrpaMMHUPOBAHHSI.

Kknaccel. CBOMCTBA B METO/IbI 00BEKTOB. | [IpoekTHpOBaTh W MCNOMB30BATh
OOBEKTHO-OPUCHTUPOBAHHBIN aHATHM3. | MPOCTHIE KJIACCH OOBEKTOB.
PazpaboTka mporpaMm Ha OCHOBE [IpoekTupoBark uEpapxuu KiaccoB
O00BEKTHO-OPUEHTUPOBAHHOIO MOAX0A. | JUI OMUCAHUS MMPEAMETHOM
Hukancynsuus, HacIe10BaHue, 00J1acTH.
NOJIUMOPPU3M. PazpabareiBaTh nporpaMmmsl
Cpenpl ObicTpoii pa3paboTku ¢ rpaduueckuM UHTEPPEHCOM.
nporpamm. [IpoexkTrupoBanue H3yyarb BTOPO# A3BIK
uHTep(derica monb30BaTes. POrpaMMUPOBAHHUS
Hcnonb30oBaHue TOTOBBIX ylpaBiseMbix | Ilpakmuyeckue padomol:
BIEMEHTOB JUISl TOCTPOCHUS 1. Hcnonv3o6anue 20mogeix kiaccos
uHTep(erica. 8 npoepamme.
O030p SI3BIKOB MPOrPAMMHUPOBAHMSI. 2. Paspabomxka npocmoii npocpammbol
[TonsiTe 0 mapagurmax C UCNOTL30BANHUEM KIACCOB.
[pOrpaMMHUpPOBaHUs. M3yuenue 3. Pazpabomxka xnacca,
8MOPO2O SA3bIKA NPOSPAMMUPOGAHUSL UCNOJIL3YIOUe20 UHKANCYIIAYUIO.
4. Pazpabomxka uepapxuu K1dccoe.
3. Pazpabomxa npocpammwi
¢ epaguueckum unmeppeiicom
Hroro no pazneny 50
Pazgen 3. UnopmMannoHHbIC TEXHOJIOTHA

3.1 | KomnbroTepHO- 8 JTarnbl KOMIBKTEPHO- Briienars 3ransl KOMITBIOTEPHO-
MAaTEMATHYECKOE MaTEMaTUYECKOr0 MOACIIMPOBAHMS: MaTeMaTuyeCKOro MOACITMPOBAHMS
MOJAEIIMPOBAHUE NOCTAaHOBKA 3374, pa3padoTKa Y PEATM30BBIBATH UX C TIOMOLLBIO
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MOJENH, TECTUPOBAHUE MOIEIIH,
KOMITBFOTEPHBIN

OKCIEPUMEHT, aHAIIM3 PE3YJIbTaTOB
MOJEIMPOBAHUS.

Jluckperusanus rnpu MareMaTudecKkoM
MOJEITMPOBAHUM HENPEPBIBHBIX
nporeccoB. MoaenupoBaHue
INBWKEHH. MoaennupoBaHue
OHMOJIOTUUYECKUX CHCTEM.
MareMarnyeckue MOIeIu

B OKOHOMUKE. BeIuncnurensHbie
3KCIIEPUMEHTHI ¢ MOJESAMMU.
Komnwiomepnoe mooenuposariue
cucmem ynpaeieHusl.

O06paboTka pe3yJbTaToB
JKCIepuMeHTa. MeTo HauMEHBIINX
KBaaparoB. ONEHKA YMCIIOBBIX
napaMeTPOB MOACTUPYEMBIX OOBEKTOB
1 MIPOLIECCOB. BOccTaHOBIIEHHE
3aBUCUMOCTEHN 110 pe3ybTaram
JKCIIEPUMEHTA.

BepostHocTHBIE MOAEnu. MeTobl
MoHnre-Kapio. UMutaiinonsoe
mMozaemupoBanue. CUCTEMBI MAaCCOBOTO
00CTy>KUBaHUS

MPOrpaMMHOTO 00ECIIEYECHMUSI.
[TosicCHSTh HEOOXOIMMOCTD U CYIIHOCTh
JMCKPETU3ALMHA TIPH PEIUEHUA
BBIYMCIIMTENBHBIX 33124 C ITOMOLIBIO
KOMITBIOTEPOB.

Hcnonb30BaTe MUMATALMOHHOE
MOJICITMPOBAHKE, B TOM YMCIIE HA
OCHOBE BEPOATHOCTHBIX MOJIEIIEH.
OOpalarbiBaTh pe3ybTaThl
3KCIIEPUMEHTA.

Ilpakmuueckue pabomol:

1. Mooenuposarue osusicenus.

2. Mooenuposarnue buoniocudecrkux
cucme.

3. Umumayuonnoe mooeiupoeanue
¢ nomouybio memooa Monme-Kapiio.
4. Obpabomxa pe3yiemamos
SKCHnepumMeHma
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32

ba3bl janHbBIx

10

TaOmuuHbie (peNSLMOHHBIE) Oa3b
JNaHHbIX. Ta0nuia — npeacTaBiIcHUE
CBEJCHMI 00 OTHOTUITHBIX OOBEKTAX.
ITone, 3anmuch. Kimtoa Tabaunel. Pabora
C FOTOBOI 0a30i NaHHBIX. 3aMOHEHUE
0a3bl 1aHHbIX. [IOUCK, COPTUPOBKA U
(GuibTpanus JaHHbBIX. 3ampPoChl

Ha BBIOOPKY JIaHHBIX. 3amPOCHI

¢ mapameTpamu. Beraucisempie mosst
B 3aITpocax.

MHororabnnuHble 0a3bl JaHHBIX.
Tunel cBsI3€il MEXAY TAOIUIIAMH.
Buemnuii kntou. LlemocTHOCTE Oa3bl
JAHHBIX. 3aMPOChl K MHOIOTa0JTMYHBIM
0azam JaHHBIX.

OcHoBHbIE NPUHYUNBI HOPMATUSAYUU
oaz oanmvix. Azeix ynpaenenus
oannvimu SQL. Cozoanue npocmuoix
3anpocoe Ha azvike SQL Ha 66100pKy
OAHHBIX U3 OOHOT MAOIUYbL.
Hepenayuonnvie 6azvi OaHHbIX.
IKenepmuvie cucmemol

XapakTepu3oBarb 0a3y JaHHBIX KaK
MOJIETb TPEAMETHON 00J1aCTH.
[TpoexkTupoBaTh MHOTOTAOIMYHYO 0a3y
JTAHHBIX.

OCylIeCTBIIATE BBOJ U PEIAKTUPOBAHKE
JTAHHBIX.

OCylIeCTBIISATE COPTUPOBKY, MOUCK

¥ BBIOOP JAHHBIX B TOTOBOM 0aze
JTAHHBIX.

DopMHUPOBATH 3AMPOCH] HA MTOUCK
JAHHBIX B CPEJIE CUCTEMBI YITPABJICHHUS
0a3aMH TaHHBIX.

Ynpasnars 6a30i TaHHBIX

C MOMOILBIO MPOCTHIX 3aMTPOCOB

Ha a3b1ke SQL.

[TosicHATH 00JTACTH MPUMEHEHMS,
JOCTOMHCTBA U HEJOCTATKH
HEPEJSILIMOHHBIX 0a3 TaHHBIX

B CPABHECHUU C PEISLIMOHHBIMM.
Ipakmuueckue pabomoi:

1. Paboma c comosoii 6a30ii OAHHbIX.
2. Pazpabomka mHocomabauyuHoti 6azvl
OAHMBIX.

3. 3anpocwi k MHocomab.uyHol base
OAHMBIX.

4. ¥Ynpasenenue oanuvimu ¢ nomMouybio
azvika SOL
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3.3 | BebO-caiiTh 14 HurepHer-npunokenud. [londarue o ITosiCHATE TPUHLUATIBI TEXHOJIOTMH
CEPBEPHOM U KIIMEHTCKON YaCTAX CalTa. | KKIUEHT — CEPBEPY HA IIPUMEPE
TEXHONMOTHUs «KIIMEHT — CEPBEPY, €€ B3aMMO/ICHCTBUS Opay3epa
JOCTOMHCTBA U HEAOCTATKHA. OCHOBBI u BeO-cepeepa. Co3aaBarh MPOCThIE
s3eika HTML 1 kackagHbIx Ta0aui BEO-CTPAHHULLBI, HCIIOJIB3YS SA3BIK
cruiieid (CSS). CueHapuu Ha sI3bIKE pasmeTkn HTML, kackajaHbie TaOIHIIbI
JavaScript. ®opmbl Ha BEO-CTpaHUIIE. CTWICH U CLICHAPUU Ha SI3bIKE
Pazmenienue BeO-caiiToB. Ycnyra JavaScript. OnuckIBaTh TEXHOJIOTHIO
XOCTHHTA. 3arpy3ka (paiisioB Ha calT pa3MelLEeHns CaliToOB B ceTH MHTEpHET.
Ilpakmuueckue padbomol:
1. Cozoanue mexcmogoi
8eH-cmpaHuybi.
2. Cozoanue 6eb-cmpanuyul,
BKIOHAIOW T MYIbMUMEOULIHbLE
00BeKmyl (PUCYHKU, 36YKOBbIE OAHHbIE,
8U0€0).
3. Oghopmnenue cmpanuyvl ¢ NOMOUBIO
KACKAOHBIX MAOIUY Cmuiet.
4. Hcnonwzoseanue cyeHapues Ha s3vike
JavaScript
3.4 | KomnberorepHas 8 BBoa n300paskeHuii ¢ UCMOJIb30BAHUEM | BBITIOTHATE O0IIY0 KOPPEKIIUIO
rpaguka PA3TMYHBIX IAPPOBBIX YCTPOHCTB U (POBBIX N300PKEHUIA.

(uudpoBBIX (poTOANMTAPATOB U
MUKPOCKOIIOB, BUJIEOKAMEP, CKAHEPOB
U IPYTHX YCTPOWCTB).

['padmueckuii pegaxrop. PaspemicHue.
Kanpuposanue. Mcnipasnenue

[TpuMEHSTh UHCTPYMEHTHI
rpapuueCcKOro peAaKkTopa K OTACIbHBIM
00nacTsIM U300pakKEHUSI.

CTpouTh MHOTOCIIONHBIC N300PKEHUS
C MCIIOJIb30BAHUEM MAaCOK, TOTOBUTh
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[EPCIEKTUBEI. [ HCcTOrpamma.
Koppekuust ypoBHEH, KOPPEKLMS LBETA.
O0ecuBeUMBaHUE LIBETHBIX
n300pakeHnid. Perymb. Pabota

¢ obnmactsamu. OUIBTPEL.
MHOroC0HHbIE H300pAKEHUS.
TexkcroBele citon. Macka cios.
Kananel. CoxpaHeHue BBIICTICHHON
obmactu. [ToaroroBka WTFOCTpanuii
111 BE0-CaliTOB. AHUMHPOBAHHBIE
N300paKEHUS.

Bekropnas rpaduka. [IpuMUTHBEL
HM3MeHeHne nopsaka 3JeMEHTOB.
BreipaBHuBaHuE, pacnpeacICHHE.
I'pynmmuposka. Kpussie. dopmarsl
BEKTOPHBIX PUCYHKOB. Hcrione3oBanue
KOHTYPOB. BekTopu3anus pacTpoBbIX
U300paKEHUH.

[TpuHUMITBI TOCTPOEHUS U
peAAKTUPOBAHUS TPEXMEPHBIX
mozenei. CEeTOUHbIE MOJIEIIN.
Marepuanel. MonenmipoBanue
MCTOYHMKOB OCBELIEHU. Kamepsl.
AnutuBHbIE TexHOMOrMA (3D-
npuHTepsl). [ToHsTHE O BUPTYaATbHOMA
PEATBHOCTH M TOITOJTHEHHOM
pPEATbHOCTH

WITIOCTPALMHA ISl PA3MEILICHUS

Ha BeO-caiiTax, co3/1aBarh
AHUMHMPOBAHHBIE H300PAKEHUSI.
Co3gaBarbh BEKTOPHBIE U300PKECHHUS
C MOMOIIBIO PENAKTOPA BEKTOPHOM
rpaQuKy UM HHCTPYMEHTOB
TEKCTOBOT'O MPOLLECCOPA.
Ilpakmuueckue padomei:

1. Obpabomxa yughposeix
Gpomoepaghuii (kaopuposanue,
uchpasieHue nepcnekmuenl, KOppeKyus
VPOBHeil, KOppexyus yeemd,).

2. Pemywv yughposoix homoepaghuii.
3. Mnozocnoiitvie u300pasiceHusl.

4. Anumupoesantvie U300padICEHUs.

5. BexmopHas epagpuxa
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3.5 | 3D-MmonenupoBaHue 8 [IpyHUMOEI TOCTPOCHUS U [TosicHATE TPUHLUATIBI TOCTPOCHUSA
peAAKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJIEIIEH.
moaeneil. CETOUHBIE MOJETH. BBINONHATE Onepalyu mo MmocTpOCHHUIO
Marepuanel. MonenmipoBanue U PEAAKTUPOBAHUIO TPEXMEPHBIX
VMCTOYHUKOB OCBellleHus. Kamepesl. MOJEIIEH.
AJUTHBHBIE TEXHOJOTHH (3D- Pasmerars Ha BUPTYaNIbHOM CLIEHE
OPUHTEPBI ). MCTOYHUKH OCBEILEHUS U KaMEPBIL.
[ToHsiTHE O BUPTYAIBHON PEATBHOCTH [IpuBOAUTH MPUMEPHI UCTIOIB30BAHUS
1 TOITOJTHEHHON PEaTbHOCTH TEXHOJIOTWI BUPTYaAJIbHOMN
Y TOTIOJITHEHHOW PEATBHOCTH.
Ilpakmuueckue pabompi:
1. Cozoanue npocmuix mpéxmepHvix
Mooejietl.
2. Cemounvie mooeu.
3. Penoepune
Hroro no pazneny 48
PesepBHOE Bpemst 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI PAMME
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