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OdenepanbHas pabodas mporpamma 1o ydeOHomy mpeamery «MHpopMaTHKa»
(yrinyOnénHpli ypoBeHb) (TIpeaMeTHas o01acTh «MaTteMatrnka u nHpopMaTukay) (1aiee
COOTBETCTBEHHO — TMporpaMma 10 HHpOpMaTHKe, WH(HOPMATHKA) BKIFOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHNuE O0YyUCHHS, TNIAHUPYEMbIC PE3YIhbTaThl OCBOCHUS
MPOrpPaMMBbI 10 HH(HOPMATHKE, TEMATHIECKOE ITAHUPOBAHUE

Copmepxanre  OOy4YCHHsI pPacCKphIBaeT COJACpXKAaTeIbHBIC JHUHUH, KOTOPHIC
npeyaraloTes g 00s3aTeIbHOTO M3YUYEHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1iero oOpazoBaHusl.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IMPOTpaMMBbI 10 WH(POPMATHUKE BKIFOYAIOT
JUYHOCTHBIE, METalpeAMETHBIC PE3yJbTaThl 3a BECh IMEpUOA OOY4YCHHS Ha ypOBHE
cpemHero oOmero oOpa3oBaHUS, a TaKXKe MPEIAMETHBIC JOCTHKCHHsI OOYJaroIIerocs
3a KaXKJIbIi TOJ] O0y4eHHUS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o uHpopmaTuke (yriiyOJ€HHBIH YpOBEHb) Ha YpPOBHE CPEIHETO
obmiero obpa3oBaHusi pazpaboTaHa Ha OCHOBE TPeOOBaHUI K pe3yjbTaTaM OCBOECHMS
OCHOBHOM  0Opa3oBaTelpHOM  IpOrpaMMbl  CpelHero  obmero  oOpa3oBaHMs,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepanbHoi padoyeil MnporpaMmbl
BOCIIUTAHMSL.

[Iporpamma no mHpopmaTuKe Na€T MPEACTaBICHUE O LENIX, OOIIel CTpaTeruu
oOy4eHHMs, BOCIUTAHUSI U Pa3BUTHS OOyHaroUIMXCs CPEICTBAMHM Y4eOHOro mpeaMmeTa
«Mudpopmarukay Ha yriayOJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MPEAMETHOE
COJIep KaHMe, NPEeyCMaTPUBAET €ro CTPYKTYpPHPOBAaHUE 10 pasliejaM MU TeMam Kypca,
ONpEENsieT paclpeiesieHue ero Mo kiaccaM (rogam H3ydeHwus), Aa€T NPUMEPHOE
pacnpeneneHue y4eOHbIX 4YacoB M0 TEMAaTUYECKUM pa3fesiaM Kypca U peKOMEHIYEMYIO
(MpuUMEpHYI0) TMOCIENOBATEILHOCTh UX H3YyUEHUS C YUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOTO IMpOLECcca, BO3PACTHBIX OCOOEHHOCTEN
oOyJaroIuxcs.

[Iporpamma 1o uH(pOpMaTHKE ONpPENENseT KOJUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTepUCTUKU y4yeOHOro Marepuayia Juisl KaXJOoro roja M3y4deHus, B TOM 4YHCIIE
JUISL COJIEP>KAaTEJIbHOIO HAINOJHEHWS PAa3HOTO BHJA KOHTPOJA (IIPOMEKYTOUYHOMN
aTTecTalii 00yYarouuxcsi, BCEPOCCUMCKUX MPOBEPOUYHBIX pPabOT, roCyJapCTBEHHOM
UTOroBOM  arrecranuu). IIporpamma 1o uHQOpMaTUKEe SBISETCI  OCHOBOM
JUISL COCTaBJEHHUS aBTOPCKUX YYE€OHBIX NPOrpaMM U Yy4eOHHMKOB, MOYPOUHOIO
IUIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegHeM o01ieM o0pa3oBaHUU OTPAXKAET:

CYILIHOCTh MH(POPMATUKH KaK HAYYHON IMCUUILIIMHBI, U3y4alolIei 3aKOHOMEPHOCTH
OpPOTEKaHUsT M  BO3MOXKHOCTH  aBTOMATHU3allMM  MHGOPMAIMOHHBIX  IPOIECCOB
B Pa3UYHbBIX CUCTEMAX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COLIMATBHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  WHGOpPMATHKM W UHOOPMAIMOHHOU
NESATEIIbHOCTH.

Kypc wundpopmaTuku s YpOBHS CpeaHEro oOmero ooOpa3oBaHUs SIBISETCA
3aBEpIIAIOIIUM JTAllOM HEMPEPHIBHOM MOATOTOBKM OO0yYaromuxcs B 00JacTH
uHQOpMaTUKU U HWH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, OMHUpaeTCs
Ha cojiep KaHKe Kypca MH(POPMATUKHU YPOBHS OCHOBHOTO OOIIEro 0O0pa3oBaHUs U OIBIT
MOCTOSIHHOTO TPUMEHEHUsSI UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, IaéTr
TEOPETHYECKOE OCMBICIEHNE, UHTEPIPETALNIO U 0000LIEHUE ITOrO OMBITA.

PesynbraThl  yruyOn€HHOro  ypoOBHS ~ M3y4deHHs ~ y4eOHOro  mpenmMera
«HpopmaTrkay OpHEHTUPOBAHBI HA MOyYeHNE KOMIIETEHTHOCTEH AJIs MOCIeayIoIen
npo(hecCHOHANIBHON NIeATEIbHOCTH KaK B paMKax JaHHOM MpeaMEeTHOM 00JacTH, Tak
U B CMEXHBIX ¢ HeM obnacTsax. OHU BKIIIOYAIOT B ceO0sI:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCSA
JaHHasi MpeaMeTHas 00JIacTh, PAclO3HABAHME COOTBETCTBYIOLIMX WM IPU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PAa3IUYHbIC MOAXOJbl K H3YYECHHIO
SBJICHUM, XapaKTEPHBIX JIJIs1 U3y4aeMoi MpeaMeTHON 00acTy;

YMEHHUE peniaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUECKHUE 3a/1aud, XapaKTEepHbIC
JUISL KCTIOJIb30BAHUS METOJIOB M MHCTPYMEHTapUs JaHHOU IIpeIMeTHON 00IacTu;

HaJINYUE MPEACTaBICHUN O JaHHOM MPEIMETHON 00JacTH KaK LIEJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JaCTSIMU 3HAHUM.

B pamkax yrayOn€HHOTO YpOBHSA U3y4deHUsT WHGOpPMATHUKUA 00eCreunBaeTCs
LeJICHANpPABICHHAs] MOJArOTOBKAa OOy4YalIIMXCi K MPOAODKEHHI0 00pa30BaHMS
B  OpraHusauusx npoecCUOHANbHOrO  00pa3oBaHWs MO  CIELHAIBHOCTSM,
HEINOCPEICTBEHHO CBSI3aHHBIM C IIU(PPOBBIMU TEXHOJOTUSMH, TAKUM KaK MporpaMMHast
UHXeHepHs, UH(OpMalMOHHAas  0€30MacHOCTh, HMH(MPOPMALMOHHBIE  CHUCTEMBI
Y TEXHOJIOTMU, MOOUJIbHBIE CUCTEMBI U CETH, OOJIBIINE JaHHBIE U MAIIMHHOE 00YYEeHHE,
IPOMBINUICHHBIH ~HMHTEPHET BEIIEW, WCKYCCTBEHHBI HWHTEJUIEKT, TEXHOJOTUH
OCCIpOBOJIHOM  CBSI3U, POOOTOTEXHMUKA, KBAHTOBBIE  TEXHOJIOTUH,  CHCTEMBI
pacnpenesi€éHHOro peecTpa, TEXHOJIOTHU BUPTYaJIbHOU U JOTIOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 1enb u3ydeHus yuyeoHoro npeamera «Mapopmatuka» Ha yriyoa€HHOM
YpPOBHE CcpeaHero ooOmero obpa3oBaHus — oOecledYeHHEe MalIbHEHINEro pa3BUTHS
MH(GOPMAILIMOHHBIX KOMITETEHIINI 00y4YaroIerocs, ero roTOBHOCTH K JKU3HH B YCIIOBUAX
pa3BUBaOIIErocss HHPOPMALMOHHOTO OOLIECTBA M BO3pacTarolleil KOHKYpPEHILIMH
Ha phIHKE Tpynaa. B cBs3u ¢ »Tum mu3ydenue umHpopMatuku B 10—11 kmaccax JOMKHO
00€eCIeUHTh:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO Ha TOHMMAHUU POJIH
nHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
0OIIIECTBE;

c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBILIUICHUS;
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c(OpMUPOBAHHOCTh YMEHUH pa3ianyaTh (PakThl U OLEHKU, CPABHUBATH OLIEHOUHBIE
BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSIMH OILICHWBAHUS U CBSI3b KPUTEPUEB
C OIpeneNEHHONM CUCTEMOM LEHHOCTEH, MPOBEPATh HAa JOCTOBEPHOCTb U 0000ILAThH
uHdopmarIuio;

c(OpPMUPOBAHHOCTh MPEJCTABICHUN O BIMUAHUM HH(YOPMAIMOHHBIX TEXHOJIOTHIM
Ha OKU3Hb 4YEJIOBEKa B OOILIECTBE, INOHMMAHUE COLMAIBHOTO, 3KOHOMHUYECKOIO,
MOJINTUYECKOTO, KYJIBTYPHOIO, FOPUIUYECKOTO, MPUPOJHOTO, SPrOHOMHUYECKOTO,
MEAMIMHCKOIO U (PU3HOIOTMYECKOr0 KOHTEKCTOB HH()OPMALIMOHHBIX TEXHOJIOTUH;

OPUHATHE TPABOBBIX U OJTUYECKUX ACIEKTOB HH(POPMAIMOHHBIX TEXHOJOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTHU JIOZEH, BOBJIEUYEHHBIX B CO3JaHME U HCIOJb30BaHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(POPMALIHY;

CO3/IaHME€ YCJOBHM JUIs pa3BUTHS HAaBBIKOB Y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM W TBOPYECKOM  JIEATENbHOCTH, MOTHUBALIMUA  OO0YyYaroUIuxcs
K CaMOpPa3BUTHIO.

B conmepxxanun yuebHoro mnpeamera «MHpopMaTuka» BBIIEHAIOTCS YETHIPE
TEMaTUYECKUX pas3zelia.

Pazpnen «ludpoBast rpaMOTHOCTE» MOCBSIIEH BOITPOCAM YCTPOMCTBA KOMITBIOTEPOB
U JpYruxX D3JEMEHTOB IIM(PPOBOTO OKPYXKEHHUS, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB ONEpPAalMOHHON cucrteMbl, pabore B cetu HWHTEpHET
Y UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, HH(POPMALIMOHHOM O0€3011aCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€OSl MOHSITUUHBIMN
anmapar  MH()OPMATUKH, BOMNPOCHI  KOAUPOBAHUS  HMHPOpMALUUH, HU3MEpPEHUs
nH(OPMAITMOHHOTO 00BEMA JaHHBIX, OCHOBBI aiNTeOphl JIOTUKH W KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pazgen «AnroputMsl W IpOrpaMMUpPOBAHHME)» HANpaBIE€H Ha  Pa3BUTHE
AJITOPUTMUYECKOTO MBIIIIEHUS, pa3pabdOTKy alrOpUTMOB U OLIEHKY WX CIIOXKHOCTH,
(GbopMHpOBaHHE HABBIKOB pEAM3allMM MpOrpaMM Ha A3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopmanvoHHbIE TEXHOJIOTMM» MOCBSIIEH  BOMpPOCaM MPUMEHEHHUs
MH(OPMALIMOHHBIX TEXHOJOTHH, peaJu30BaHHBIX B MPHUKIAJHBIX MPOrPaAMMHBIX
OpOAyKTaX M MHTEpPHET-CEpBUCAX, B TOM 4YHCIE B 3ajJadax aHajiu3a JaHHbIX,
MCITIOJIb30BAHUIO 043 JAHHBIX U 3JIEKTPOHHBIX TAOJIHIL JIJ1s1 pEILIEHUs TPUKIIAAHBIX 3a/a4.

B nmnpuBenénHom panee conepxkaHuu yueOHoro mnpeamera «MHdopmarukay
KYPCHBOM BBIJICIICHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPhIE HE BXOIAT B 00s3aTEIbHYIO
nporpamMmy OOy4Y€HHsl, HO MOTYT OBbITh NPENJOKEHbl IS U3YYEHHUS OTACIbHBIM
MOTHUBUPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCH.

YrnyOnéHHbIi YPOBEHb U3YUYEHUS UH(GOPMaTUKU PEKOMEHIyeTCs
JUIL ~ TEXHOJOTMYECKOro  MpoQuiis,  OPUEHTUPOBAHHOTO  HA  HMHXKEHEPHYIO
U  UHQOpPMALMOHHYIO cdepbl ACATENbHOCTU. YTIYONEHHBIA YPOBEHb HW3YUYEHUS
uHQoOpMaTUKA  OOECreYrBaeT: TMOATOTOBKY  OOYyYalomUXCs, OPHEHTHPOBAHHBIX
Ha CIEUUATBHOCTH B 007acTM HWHOOPMAIMOHHBIX TEXHOJOTUA U HWHKEHEpPHBIE
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CTHEIMATLHOCTH, YIaCTHE B TPOSKTHOMN M MCCIIEIOBATEIbCKON AEITeTLHOCTH, CBI3aHHOM
C COBpPEMEHHBIMHU HAIpPABICHUAMU OTPACIH HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K YyYacTHI0O B OJMMIIMaAaXx MW caade EauHoro
roCyIapCTBEHHOT'O PK3aMeHa M0 HH(pOpMaTHKeE.

[TocnenoBaTenbHOCTh U3YUYEHUSA TEM B MpeAesiaX OJHOTO roja oOy4eHHsS MOKET
OBITh M3MEHEHA IO YCMOTPEHHUIO YUYUTENsl TMPU MOATOTOBKE pabodeil mporpammbl
¥ TIOYPOYHOTO TUIAHUPOBAHUSI.

Oob1iee yncio 4acoB, peKOMEHJOBAHHBIX JIJIsl U3ydeHus nHpopmatuku — 272 yaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kiacce — 136 gacos (4 yaca B HEJEIIO).



denepanbHas padouas nporpamma | Madopmaruka. 10-11 kmaccsl (yriyOJ€HHBIN YpOBEHb)

COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Hu¢posBas rpaMoTHOCTH

TpeOoBaHUsS TEXHUKH OE30MACHOCTH M TMTHEHBI MPU paboTe ¢ KOMIBIOTEpaMU U
JPYTMMH KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUS.

[Tpuniunel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. [apsapockas apxumexkmypa. ABTOMaTHYECKOE BBINOJIHEHUE MPOrPaMMBbl
npoiieccopoM. OnepaTuBHas, MOCTOSIHHAS U IOJTOBpeMeHHasi naMaTh. OOMEH TaHHBIMU
¢ moMoIbio KH. KOHTposuiepbl BHEMIHUX yCTPOUCTB. [IpAMOii 10CTyn K MaMsITH.

OCHOBHbBIE TEHACHIMU DPa3BUTUSI KOMIIBIOTEPHBIX TexHosorui. IlapannenbHbie
BbIUHCIICHUA. MHoromnpoueccopusie cuctembl. CyrnepkoMibroTepsl. PacripenenéHnbie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTka OONBIIMX AaHHBIX. MoOWIbHBIE TU(POBHIE
YCTPOMCTBA M HUX poOdb B KOMMYHHMKalMsX. BCTpoeHHblE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. PoOoTH3MpOBaHHbIE TPOU3BOACTBA.

[IporpamMHOe oOecrieueHHEe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buibl
IpPOrpaMMHOr0 oOecnedeHusi M UuX Ha3HaueHue. (OCoOEHHOCTH MIPOrpaMMHOIO
oOecrieyeHuss MOOWIBbHBIX ycTpoicTB. IlapannensHoe nporpammupoBanue. CucreMHoe
nporpaMMmHoe oOecrieduenue. OmnepalMOHHBIE CUCTEMbl. YTUIUTHL.  JlpaiiBepbl
ycTpoicTB. MHCTAaUISIMS M IEUHCTAIUISIUS TPOrPAMMHOTO 00ECIEYeHUSI.

QaitnoBble  cuctembl. [IpuHIMOBI pa3MelleHus W UMEHOBaHUS  (aiioB
B J0JroBpeMeHHOM namsTh. [1laGnons! 1y onvcanus rpynn ¢aiyios.

[Iporpammuoe oOecnedeHue. JluneH3upoBaHue MPOrpaMMHOTO oOecTeUeHUs
u 1uudpoBeIX pecypcoB. lIponpuerapHoe M CBOOOJHOE NPOrpPaMMHOE OOECIEUEHHE.
KoMMmepueckoe M HEKOMMEpPYECKOE HCIOJb30BaHUE MPOrPaMMHOTO OOECIeYeHUs
u uu@poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaeMas 3aKOHOIATEIbCTBOM
Poccuiickoit  @exepanuu 32 HENPABOMEPHOE  HCIMOJB30BAHHUE  IMPOTPAMMHOTO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpyHUUIIBI TIOCTPOEHUSI U alapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie mpotokoibl. Cets MHTEpHET. Anpecanus B cety MHTepHeT. [IpoTokonsl cTeka
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3snenenne IP-cetm Ha moaceTH ¢ MNOMOIIBIO Macok mojacerei. (CereBoe
agMuHHACTpupoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAxX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBSA3M C Yy3iI0M ceTd. OmnpeneneHne MapuipyTa JIBUKEHUS
MTAKETOB.

Bunbr NEATEITbHOCTU B CeTH HNnTepHer. CepBucsl HNnTepHera.
['eonndopmanmoHHbie CUCTEMBI. [ €0JIOKallMOHHBIE CEPBHUCHI PEATBHOIO BpPEMEHU
(HampuMmep, JIOKalMsi MOOWJIBHBIX  TEJIE(POHOB, OIpeIeieHUE 3arpy>KeHHOCTH
aBTOMarvcTpasei), ”HTepHET-TOProBis, OpOHUpPOBaHUE OUIIETOB U TOCTUHMII.

! Kypcueom Bblienen Marepual, KOTOPBIH He sBIAETCS OOS3aTENbHBIM TIPH M3YYEHUH U HE BXOJAUT B COJEPIKAHHE
IIPOMEXKYTOUYHOM MJIM UTOTOBOM aTTECTALMU 110 IPEAMETY.
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l'ocynapcTBeHHBIE ANEKTPOHHBIE CepBUCHI M yciayrd. ColuanbHble CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUSI U OOMeHa JAaHHbIMU. CeTeBOU ITHKET:
npaBuia TOBeACHUS B KuOepmpocTpancTBe. [Ipobiema MOATMHHOCTH MOJYYEHHOU
uHdopmaruu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M HSKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCMOJb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTUH. OO0mme mnpoOjaeMbl  3alUThl
uHdopmaruu ¥ uHPopManMoHHOM Oe3omacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIBIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX HH(POPMAIMOHHBIX
cuctemax. IIpaBoBoe oOecneueHrne HHGOPMAIIMOHHON O€30MaCHOCTU. DleKMPOHHA
yugposas noonucs, cepmupuyuposarHvle catimol U OOKYMEHMbI.

[IpenoTBpaleHne HECAaHKITMOHUPOBAHHOT'O IOCTYTA K INYHON KOH(DUIEeHIINATbHON
uH(popMaIuu, XpaHsIIecss Ha MePCOHAIbBHOM KOMIIBIOTEpE, MOOMIIbHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe obecriedeHre U crnocoobl 00pbObI ¢ HUM. AHTUBUPYCHBIC
nporpammbl. OpraHuzainusi JTUYHOTO apxuBa HH(opmaiuu. PesepBHOe KoOmupoBaHHE.
[TaponbHas 3ammTa apXuBa.

[udpoBanue nanupix. CuMMETpUYHbIE U HecUMMeTpuuHbie mudpel. ndps
npoctoit 3amensl. ludp esapsa. [ludp Buxenepa. Anropurm mmdpoBanus RSA.
Cmezanozpadghus.

Teopernyeckne 0CHOBbI HHPOPMATHKH

Wudpopmanus, naHHele U 3HaHUA. VHQpOpManmoHHbIE HpoOLECCHl B IMPUPOAE,
TEXHHUKE U OOILECTBE.

HemnpepblBHbIE W JUCKPETHBIE BEJIMYMHBI U cuUrHaibl. HeobxoamMocTh
JTUCKpEeTU3aluy nHpopmaIuu, npeaHa3HauYeHHOM /TSl XpaHEeHUs], Iepeadn 1 00paboTKu
B LIU(POBBIX CUCTEMAX.

JIBonuHOE KOIUpOBaHKE. PaBHOMEPHBIE U HEPABHOMEPHBIE KOMBL. [[ekoinpoBanue
COOOIIEHUM, 3alUCaHHBIX C TOMOIILI0 HEPABHOMEPHBIX KOJO0B. Ycioue DaHo.
[locTpoeHne  OOHO3HAYHO  ACKOOUPYEMBIX  KOJOB C  IIOMOUIIBIO  JEpPEBa.
I'pagh An.A. Mapkosa. Enunuiibpl u3MepeHusi KoJinyecTBa MHPpopMannu. As(aBUTHBIMI
MOJXOJI K OLIEHKE KOJINYECTBA MH(OpMaUK.

Cucrembl cuucneHusi. Pa3BépHyras 3amuch ULENbIX M APOOHBIX YHUCEN
B TO3MIMOHHOW cucTtemMe cuncieHus. CBOWCTBA TO3WLMOHHOM 3allMCU  YHUCIA:
KOJMYECTBO LU(p B 3amuCH, MPU3HAK AECIMMOCTH YHCJIA HAa OCHOBAHUE CHCTEMBbI
CUMCIICHUA. AJTOPUTM TNEpPEeBOAA LEJIOro 4Yucia U3 P-MYHON cucTeMbl cuMCIeHUs
B JIECATUYHYIO. AJITOPUTM TMepeBoAa KOHEYHOM P-u4yHOW JpoOu B JECATHUHYIO.
ANTOpPUTM MEpeBoJia 1EJIOro YUCia M3 JEeCATUYHOM CHCTeMbl CuMclieHus B P-nunyio.
[lepeBoax KOHE4HOW necATUYHON Apodbu B P-umynHyro. J[BouuHas, BOCbMepUYHas U
HIECTHAALIATEpUYHAsl CHCTEMbl CUMCIICHHUSA, CBS3b MEXIYy HUMHU. ApHPMETHYECKUe
ONEpPALMH B MTO3UIIMOHHBIX CUCTEMAX CUMCIICHUS. Tpouunas ypasHogeuleHtas cucmema
cuucnenus. [{80uyHo-0ecamuynas cucmema CHucieHus.

Konuposanne tekctoB. Komupoka ASCII. OnnoOaiiTHbie koaupoBku. CTaHmapT
UNICODE. Koguposka UTF-8. Onpenenenue napopManmoHHOT0 00bEMa TEKCTOBBIX
COOOILIEHUH.
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KonupoBanne nzobpakenuii. OueHka uHOOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX TIPH 33JJaHHBIX Pa3pelIeHUuH U TTyOnHE KOJUpOoBaHus 1BeTa. L[BeToBbIe MOACTH.
BekropHnoe komupoBanue. ®opmatel rpadudeckux daitnoB. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. OrneHka HHGOPMAIIMOHHOTO OOBEMA 3BYKOBBIX JaHHBIX
IIPY 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHaTue BbIcKa3biBaHUA. Bpicka3piBaTenbHbIE  (OPMBI
(npenukatsl). KBaHTOpBI CyI11eCTBOBAHMS U BCEOOUTHOCTH.

Jlornueckue omnepauuu. TaOmuubl HUCTUHHOCTH. JlorMyeckne BBIPAKEHHUS.
Jlormueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOJIHIL
WCTUHHOCTH. JIornueckue onepanny 1 ONepanuy HaJl MHOKECTBAMH.

3akoHBl anreOphl JIOTMKU. OKBUBAJIEHTHBIE TMPEeoOpa3oBaHUsl  JOTUUYECKUX
BbIpakeHUH. JlIornueckue ypaBHEHHs U CUCTEMBI YPABHECHHUI.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oJIHbIE CUCTEMBI TOTUYECKUX (DYHKIIHM.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOpPMAaJIbHbIE (POPMBI, AITOPUTMBI UX MOCTPOEHUS MO TabIHUIe
VMCTUHHOCTH.

Jlormyeckue BNEMEHTBI B cocTaBe KowmImbiorepa. Tpurrep. Cymmarop.
MHoropa3psanaeii - cymmarop. IlocTtpoeHne cxeM Ha  JIOTUYECKHUX  DJIEMEHTaX
[0 33JaHHOMY JIOTMYECKOMY BBIPAKECHHUIO. 3aIllUCh JIOTUYECKOTO BBIPAXKECHUS
0 JIOTUYECKOU cxeme. Muxkpocxemvl U mMexHON02UsL UX NPOU3BOOCMEA.

[IpencraBieHne HENbIX YACEI B MAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTD JUaria3oHa
YUCENl MPU OrPaHUYEHUM KOJWYECTBA paspsanoB. l[lepenonHeHne pas3psIgHOW CETKH.
be33HakoBbIe M 3HAKOBEIC AaHHBIC. 3HAKOBBIM OWUT. [|BOMYHBIM JTOMOJHHUTEIBHBINA KOJI
OTPULIATENBHBIX YUCET.

[lobutoBble  normyeckue omnepauuu. Jlormueckuid, apupmMeTuyeckuii u
nukinyeckuit casurd. [HudpoBanre ¢ momMoIibio MOOUTOBOH OTEepaIuu «MCKII0Ya0IIee
NIJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHCEN B MaMsITH KOMIBIOTEpA. 3Hayallas 4acTb
U TOpSNOK uyucia. Jluama3zoH 3HAaYeHW BEHIECTBEHHBIX uucen. [IpoGiembl
XpaHEHNs BEUIECTBEHHBIX YHUCEJl, CBA3aHHBIE C OTPAHMYECHHEM KOJUYECTBA PA3PAILOB.
BrimoniHenne  omepanuii ¢ BEHIECTBEHHBIMH  UYWCJIAMHU, HAKOIUJIEHHWE OIIHUOOK
MIPU BBIYUCIICHUSAX.

AJITOPUTMBI U IPOrPAMMHPOBAHKE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aAJITOPUTMOB
YIPaBJIEHUS UCTIOJHUTEISIMH Y BBIYACIUTEIBHBIX AITOPUTMOB. OTpeIeIEHNE UCXOTHBIX
JAHHBIX, TIPU KOTOPBIX AITOPUTM MOXET JaTh TPEOYEeMbIi pe3yJbTar.

Oranbel pemieHuss 3aJad  Ha KomnbloTepe. VHCTpyMEHTalbHBIE CPEACTBA:
TPAHCISATOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U MHTEpHpPETAlUs TPOrPAMM.
BupryanpHble MalIuHBL.
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WuTerpupoBanHass  cpepa  pa3paboTkU.  Meroapl  OTHAAKUM — MPOrPaMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX TaOimuu. Otnagouneiii  BeiBoA. [lomiaroBoe
BBITIOJIHEHNE NTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaYEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYMCIICHHBIC, BELIECTBEHHBIE, CUMBOJIbHBIC, Jlorndeckue. BerBnenus. CnoxHble
ycioBus. llukibr ¢ ycnoBueM. [lukisl mo mnepeMeHHOW. B3anmmo3ameHsSeMOCTh
pa3IUYHBIX BUIOB UKIOB. MHBapuaHT 1ukia. CoCTaBI€HHE UUKIIA C UCIOIb30BAHUEM
3apaHee ONpeeIEHHOr0 MHBapUaHTa [UKIIA.

JlokyMeHTHpOBaHue mnporpamMm. lcnons3oBanue komMmeHTtapues. lloaroroska
OMHCAHMS MPOrPaMMbl U HUHCTPYKILIMH JIJIS1 TIOJIb30BATEII.

AnroputMbl 00pabOTKM HATYypadbHBIX YHCEN, 3alMUCAHHBIX B TMO3HIIMOHHBIX
CUCTEMax CUMCJICHUA: pa30MeHHe 3alliCu 4uciaa Ha  OTACNbHble  LUDPHL,
HaXOXXJEHUE CYMMbl M TPOM3BENCHHUS LUDp, HAXOKACHHUE MAKCUMAaJIbHOU
(MUHUMAaBHOW) UG PHI.

HaxoxxneHne Bcex MPOCTBIX YWCEN B 3aJaHHOM JuanaszoHe. lIpencrasiieHne
yycia B BUJE Habopa MPOCTBIX COMHOMKUTEIEH. AJTOPUTM OBICTPOrO BO3BEICHMUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHsAmmxcs B @Qaimax. TekcToBble H  JBOUYHbBIE
¢aiinbl. DaitnioBeie nepeMeHHble ((aiinoBble ykazarenu). Urenue u3 ¢aiina. 3anuch
B (haii.

Pa3Ouenune 3amaum Ha nojazagaud. [logmporpammsl (mpouenypsl U (QYHKIHH).
Pexypcus. PexypcuBHble 00beKThI ((pakTainsl). PekypcuBHbIE Mpoueaypsl 1 PyHKIUU.
Hcrnonb3oBaHue cTEKa 11 OpraHU3allyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAapTHOM  OMOMMOTEKM  s3bIKa  MPOTPaAaMMHPOBAHUS.
[ToaxnatoueHne OMOIMOTEK MOANPOrPAMM CTOPOHHHUX MPOU3BOAUTENECH. MOAYIbHBIN
IPUHIUI TIOCTPOCHMS IPOIPaMM.

UYucnennbie MeToAbl. TouHOE W TMPUOIMKEHHOE pElIeHUs 3amadu. YuciaeHHbIC
METO/bl PEIICHUs YypaBHEHWI: MeTol nepedopa, METOJA MOJOBUHHOTO JIEJEHUS.
[TpubnmxE€HHOE BBIUMCIICHHUE AJIMH KPUBBIX. Beiuncienue miomazaei Gpuryp ¢ moMousko
YHCIEHHBIX METOJIOB (METO] MPSAMOYTOJILHUKOB, MeTo Tpanenuii). [louck makcumyma
(MUHUMYMa) QYHKIIMU OJTHOM MEPEMEHHON METOA0M MOJIOBUHHOTO JIEJICHHUS.

OO6paboTka  CHMBOJIBHBIX  JaHHBIX. Bcrpoennsie  QyHkmum - s3bIKa
MpOrpaMMHUPOBAHUs I O0OpaOOTKHM CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBJIECHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA MO MPOOEIbHBIM CHMBOJIaM, TOUCK MOACTPOKH BHYTPU JaHHON CTPOKH,
3aMeHa HalJIeHHOW MOJACTPOKM Ha APYTYIO0 CTPOKY. ['eHepaiust Bcex CIOB B HEKOTOPOM
andaBuTe, YIOBIETBOPSIONIMX 3aJaHHBIM orpaHudeHusM. IIpeoOpazoBanue umncna
B CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel M TOCIEIOBAaTENbHOCTH  4Hcel.  Boruncinenne  0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHMBAa WJIM YHUCJIOBOW IOCIEN0BATENLHOCTH (CYMMBI,
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NPOU3BENCHUS, CpPEAHEro apu(PMeTHuecKoro, MUHUMAJIBLHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, VYAOBJICTBOPSIONIMX 3aJaHHOMY YCIIOBHIO).
JInHEeNHBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBka OAHOMEpPHOTO MaccuBa. IIpocTble MeETOJbl COPTUPOBKU (METO
ny3bIpbka, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (anroput™m QuickSort). J[BOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MaccCuBe.

JIBymMepHBIC MAaCCUBBI (MATPHUIIBI). AJTOPUTMBI 00paOOTKH TBYMEPHBIX MAaCCHUBOB:
3aMoJHEHUE ABYMEPHOTO YMCIOBOIO MAaCcCHBA M0 3aJJaHHBIM MpaBUIaM, TOUCK JIeMEHTa
B JBYMEPHOM MAacCCHUBE, BBIUMCICHHE MaKCUMyMa (MUHMMYMa) U CyMMBI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, I[EPECTAaHOBKA CTPOK U CTOJOILIOB JIBYMEPHOTO MAacCHBa.
Paspabomka npoepamm 0nsi pewenus npocmeix 3a0au ananuza oanuwix (ouucmka
OQHHBIX, KNACCUDUKAYUSA, AHATU3Z OMKTOHEHULL).

NudopmManHOHHbIEC TEXHOJIOTHH

TexctoBblli mpomeccop. PenakrtupoBanue u ¢opmatupoBanue. IlpoBepka
ophorpadun u rpammarrku. CpecTBa MOMCKA U aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTypUpOBAaHHBIE TEKCTOBBIE JOKYMEHTBL. (CHOCKH,
ornasieHue. KomnektuBHas pabora ¢ JOKyMEeHTaMu. MIHCTpyMEHTHI pereH3upOBaHuUs
B TEKCTOBBIX mporeccopax. OOmaunbie cepBuchl. JlenoBas mnepenucka. Pedepar.
[IpaBuna TUTUPOBAHHS HCTOYHUKOB U OQGOpMIICHUS OMONIMOrpaPUUECKUX CCHUIOK.
OdopmieHnue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTA.
TexHuueckue cpeactsa BBoa Tekcra. Crieruaan3upoBaHHbIE CPEACTBA PETAKTUPOBAHUS
MaTeMaTHYECKUX TEKCTOB.

AHamm3 naHHbIX. OCHOBHBIE 3aJayd aHAJIW3a JAaHHBIX: IPOTHO3UPOBAHME,
KJaccu(ukanus, KiacTepusalus, aHaliu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3aJlay aHaJIu3a JJAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OLIEHKA Ka4eCTBA JIaHHBIX,
BBIOOp W/WJIM TIOCTPOCHUE MOJENH, IPEeoO0pa30BaHUE JTaHHBIX, BU3YaJIU3alMs JAaHHBIX,
UHTEpIIpeTaunsl  pe3yapTaroB. lIporpaMMmHble CpeAcTBA W HHTEPHET-CEPBUCHI
11 00pabOTKHU W TIPEACTABICHUs JTaHHBIX. bosbiue gaHHbIe. MammHHOE 00ydYCHHE.
UnmennekmyanvHuiti anaius OAHHbIX.

AHanu3 1aHHBIX ¢ TOMOIIBIO 3JIEKTPOHHBIX TA0IUL. BbuncieHre cyMmbl, CpeTHErO
apumeTryeckoro, HaubOIbIIEro (HAMMEHBIIIET0) 3HAaUeHHsI Auana3oHa. Berumcienue
kod(pdunmeHTa KOppeIsaluu JBYX PSAOB JaHHBIX. [locTpoeHune CTOIOYATHIX,
JUHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukoB Gynkuuit. [logdop nunum
TPEH/a, PEIIEHUE 3a/1a4 ITPOTHO3UPOBAHUS.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK [IOMCK HaWIydlllero pelieHus B 3adaHHbIX ycinoBusix. lLleneBas dyHkuus,
orpaHuveHus. JlokaapbHbIE W TIOOANBHBIA MUHUMYMBI TielieBoM (yHkIuu. Pemenue
3aJlay ONTUMM3ALUHU C TTOMOLIBIO AJIEKTPOHHBIX TaOIHUII.
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11 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckne MOAXOAbI K OLEHKE KOJMYecTBAa MH(MOpManuu. 3aKkoH
anmutuBHOCTH HHpopMmarmu. Popmyna Xaptiu. HMapopmamuss U BepOATHOCTb.
®opmyia lllenHoHa.

AnroputMmsl cxxatus naHHbeiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl CokaThsi JAHHBIX C MOTEPSIMU. Y MEHBIICHHE TIIyOHMHBI KOAUPOBAHUS
usera. OcHOBHBIE Hien anroputmMoB cxarust JPEG, MP3.

CkopocTb nepenayu JTAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
0T MH(POPMALIMOHHOTO O00BEMA JTaHHBIX M XapaKTEPUCTUK KaHaja CBs3U. [IpuumHbI
BO3HMKHOBEHHS OIIMOOK IMpH nepenaye faHHbIX. Kosiel, mo3Bosstone o0HapyXuBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMuUHTA.
Koauposanue ¢ nosropenrem 6utoB. Koasl XammuHra.

Cucrembl. KoMrioHeHTBI cuctemMbl U UX B3auMmojencTBue. CucreMHbll 3¢ dexT.
VYnpasnenue kak nHOOPMaLMOHHBIN TIporiecc. OOpaTHas CBS3b.

Mopnenmn u wmognenupoBanue. Llenp mopenupoBanusa. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WIHM TIpoLeccy, Lenu MojaeaupoBaHus. Dopmanuzanus
NPUKJIAJAHBIX 33]1a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM Il BOCIPHUSTHS
yesioBekoM. ['paduueckoe npecTaBieHue TaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

I'padbr. OcHoBHbIE OHATHS. Buasl rpados. Onucanne rpaoB ¢ MOMOUIBI0 MATPHII
CMEXHOCTH, BECOBBIX MATPULI, CIUCKOB CMEKHOCTH. PellieHne anropuTMU4ecKux 3aaad,
CBSI3aHHBIX C aHAIU30M TpadoB (IOCTPOEHUE ONTUMAIIBHOTO MYyTH MEXAY BEpIIMHAMU
rpada, ompenereHUWE KOJIMYECTBA  PA3IMYHBIX MyTed  MEXAy  BepUIMHAMU
OPUEHTHPOBAHHOI'O AlIUKIMYECKOro rpada).

JlepeBbst. bunapnoe paepeBo. JlepeBbss momcka. CrocoObsl 00Xxoma JaepeBa.
[IpencraBnenne apuPMeTHIECKUX BHIPAKEHUI B BUJIE JepeBa. J{MCKpETHBIE UTPBHI IBYX
UTPOKOB ¢ MoaHOM uHpopManueil. [Toctpoenue aepena rnepedopa BapuaHTOB, ONTMCAHKE
CTpaTeruu Urpbl B TaOJW4YHOW QopMe. BBIMIpHINIHBIE W MPOUTPHILIHBIE TMO3HUIIMH.
BbIUrphIIHbIE CTPATETUU.

CpenctBa HCKyCCTBEHHOro MHTesUIeKTa. (CepBUCHI  MAIIMHHOTO IMEPEeBOJA
U pacro3HaBaHus ycTHOW peun. KornutuBHbie cepBuchl. WneHTuduUKams M MOUCK
n300pakeHnid, pacrno3HaBanue sui. CamooOydvarouiuecsi cuctembl. VMCKycCTBEHHBIN
WMHTEUIEKT B KOMIBIOTEPHBIX wurpax. Mcmoiap30BaHHEe METOI0OB MCKYCCTBEHHOTO
UHTEIJIEKTa B 0O0ydarommx cuctemax. lcrosib30BaHHE METOJOB HCKYCCTBEHHOTO
WHTEUIEKTa B  poOoToTexHuke. MuTepHer Bemel. IlepcrnekTUBBI  pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTyaJIbHBIX cUCTEM. HellpoHHBIE ceTH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
dopMmanuzanms NOHATUA ajnroputMa. MammHa ThIOpMHIa Kak YHUBEpCAJIbHas
Mozenb BbluuciaeHu. Tesuc UYépua—Teropunra. Mawwuna I[locma. Hopmanvhbie
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aneopugmoel Maproea. Aneopummuuecku Hepaspewiumvle 3aoauu. 3aoaua ocmauosa.
Hesoszmooicnocms asmomamuueckoii omaaoku npocpamm.

OrneHka ClI0XKHOCTU BbIYUCIICHHUN. Bpemst paboThl 1 00bEM HCIONB3YyEMOM MaMATH,
UX 3aBUCHUMOCTB OT pa3Mepa UCXOAHBIX TaHHbIX. OLIEHKa aCUMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJMHOMHUAIBHOW CIIOKHOCTU. [lepedopHble alropuTMBI.
[Tpumepsl pa3IMyHBIX AITOPUTMOB PELICHUS OHOM 3a]]a4H, KOTOPhIE UMEIOT PA3ITUUHYIO
CJI0)KHOCTb.

[Touck mpoCTBIX YUCEN B 3aJIaHHOM JIMAIa30HE C MOMOIIBIO aJTOPUTMA «PEIIETO
Dpatochenar.

MHuoropa3psiaHbIe Leble Yncia, 3aJa41 JITUHHOW apu()METHKH.

CrnoBapu (accormaTUBHBIE MAaCCHBBI, 0TOOpakeHus ). Xoaur-tabmuisl. [loctpoenune
aJ1(paBUTHO-4AaCTOTHOTO CJIOBApSI ISl 33/1aHHOTO TEKCTA.

Ananus mexcma na ecmecmeeHHOM s3vlKe. Buvidenenue nocnedosamenvrocmeti
no wabnony. Pezynapnuie evipasicenus. Yacmommuulil ananus.

Crekn. AHanu3 TOPAaBWIBHOCTH  CKOOOYHOIO  BBIpOKEHHUA.  BprumcieHue
apu(PMETUUECKOTO BBIPAKEHHUS, 3AIIICAHHOTO B MOCT(PUKCHON opMe.

Ouepenu. Mcnonb3oBaHue ouepeau Ajisl BpEMEHHOTO XPaHEHHUS TAHHBIX.

Cesaznvle cnucku. Peanuzayus cmexa u ouepeou ¢ NOMOWbIO C8A3HbIX CHUCKOB.

AnroputMbl Ha rpadax. IlocTpoeHne MHMHHMaJIbHOIO OCTOBHOIO J€peBa
B3BCILICHHOTO CBSI3HOIO HEOpHEHTUpoBaHHOTO Tpada. O6x00 epaga 6 2nyouHy.
O6x00  epagpa 6  wupuny.  KonmuecTBO  pa3iMUHBIX  NyTEed  MEXIY
BEpIIMHAMM OPUEHTUPOBAHHOTO alukiandeckoro rpada. Anroput™ JleHKCTpBhI.
Aneopumm Dnovoa—Yopwanna.

HepeBps. Peanmuszanms aepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOWYHBIE
(Ounapubie) nepeBbs. llocTpoeHue gepeBa Il 3aJaHHOTO  ApUPMETHUYECKOTO
BbIpaKeHUs. PexypcuBHBIE anropuTMbl o0xoja jAepeBa. lcmonb3oBaHHE cCTEKa M
ouepenu s 00xoa IepeBa.

JluHaMu4yecKkoe MpOorpaMMHUPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3aJayd, peulaemMple C MOMOUIBI0 JUHAMUYECKOTO
NPOrPaMMUPOBAHMS: BBIYMCIECHUE PEKYPCUBHBIX (YHKIMHA, MTOACYET KOJIMYECTBA
BApUAHTOB, 33J]a4H ONTUMHU3AIIH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBanuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIM3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOpdU3M.

Cpensl  ObicTpolt  pa3zpaboTku mporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib3oBaTessl. Mcnoiab30BaHre TOTOBBIX YIPABISEMbBIX 3JIEMEHTOB JISI MOCTPOCHHUS
uHTepdeiica.

00630p s3bIKOB MporpammupoBanus. [loHsATHE 0 MapagurMax NMporpaMMHPOBAHUS.
Uzyuenue 6mopoeo a3vika npocpammupo8anusl.
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NudopmanuoHHbie TEXHOJIOTUU

OTanbel KOMIIBIOTEPHO-MAaTEMAaTUYECKOT0 MOJEIUPOBAHUSA: IOCTAHOBKA 3aJayH,
pa3paboTka MOJENU, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIN HKCIEPUMEHT, aHaIu3
pe3yJIbTaTOB MOJICIIUPOBAHMSL.

JuckpeTu3anus npu MaTeEMaTHYECKOM MOJICIIMPOBAHUH HEMTPEPBIBHBIX MPOLIECCOB.
MopenupoBanue JIBUKCHUS. MopenupoBanue OMOJIOTUYECKHUX CUCTEM.
MaremaTu4ecKre MOJEIN B SKOHOMUKE. BBIUMCIUTENBHBIE SKCIIEPUMEHTBI C MOJIEIISIMH.

OO6paboTKa pe3ysbTaTOB dKCIepUMEHTa. MeTo1 HauMeHbINX KBaapaToB. O1eHKa
YHUCJIOBBIX TApaMETPOB MOJIETUPYEMbIX OOBEKTOB U TMpoiieccoB. BoccraHoBieHue
3aBUCUMOCTEM MO PE3YJIbTaTaM IKCIIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIU. Meronsl Momnte-Kapuo. Nmuranmonnoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKHUBaHUS.

Tabnuunsie (pensiiimoHHbIC) 0a3bl NaHHBIX. Tabmua — npejcTaBiIeHUE CBEICHUN
00 ogHOTHHHEIX 00BekTaX. Iloje, 3amuch. Kimrou tabmunpel. Pabora ¢ roToBOoM 0a3oi
JAHHBIX. 3amojHeHue 0a3bl JaHHBIX. [loWck, copTHUpoBKa W (QuUIbTpanus JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C TapameTpaMmu. Bpryucisembie OIS
B 3aIIpocax.

MHoroTtabiuunbie 0a3bl JaHHBIX. THUIBI CBA3ed MexAy Tabiumamu. BuemrHui
kito4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHnognbie npunyunvl Hopmaiuzayuu 6as oanHulx. Azvik ynpasnenus oannvimu SQL.
Cosz0anue npocmuix 3anpoco Ha asvike SQL Ha b100pKy OAHHBIX U3 0OHOU MAOIUYbL.

Hepenayuonnvie 6azvl 0annwix. IKcnepmmusie cucmemvl

Nutepuer-npuinoxenus. [loHstne o cepBepHOM M KIMEHTCKOM 4YacTsAX Caura.
TexHOJorus: «KJIUEHT — CEpBEpP», €€ T0CTOUHCTBA U HenocTaTku. OCHOBHI si3bika HTML
u kackagubix Tadmmi ctuwien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHULE.

Pasmenienue Be6-caiiToB. Yciyra XocThHra. 3arpy3ka ¢haiaoB Ha CailT.

BBon u300pakeHUH C HCMOJIB30BAHUEM PAa3IUYHBIX LHUQPPOBBIX YCTPONCTB
(mdpoBbIX (oToanmapaToB M MHKPOCKOIOB, BHJIEOKaMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I['padmueckuit pemakrtop. Paspemenue. Kanpupomanue. lcmpaBieHue
nepcrnekTuBbl. [ 'ucrorpamma. Koppekims ypoBHeit, koppekius 1iseta. O0ecIiiBeunBaHue
[BETHBIX U300paxeHuil. Peryms. Paborta ¢ obnactsamu. OuiabTpsl.

MHorocnoliHple u300pakeHus. TekcroBele ciaow. Macka cios. KanHanbl.
Coxpanenue BblfeleHHON oOnactu. IloaroroBka wiumHOCTpanuii Jyisi BeO-CaTOB.
AHUMHPOBaHHBIE N300pAKEHUS.

Bekropnass rpaduka. IlpumutuBbl.  3meHeHwe  nopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pynmnupoBka. Kpuble. @opmaTbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaiusi pacTpoOBBIX N300paKEHUH.

[IpyHIMIBI TTOCTPOEHUS M PEOAKTUPOBAHUSA TPEXMEPHBIX Monenei. CeTouHble
Mojiend. Marepuansl. MonennpoBaHue HCTOYHUKOB OCBeleHUsA. KaMepbl. A IuTUBHBIE
texHosnoruu (3D-npunTepsl). [loHsATHE O BUPTyaabHOM PEATBHOCTH U JOMOJHEHHOU
PEATHOCTH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI
IO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yibTAaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJACTBOBAaTbCA  CPOPMUPOBAHHOM  BHYTpEHHEH  TO3WIMEH  JHYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKACHUH,
COOTBETCTBYIOIINX TpaJAULIMOHHBIM LIEHHOCTAM POCCHIICKOTO o0miecTsa,
paclIMpeHne XU3HEHHOTO OMNbITA M ONbITA JEATEIBHOCTH B IIPOLECCE pPEATM3ALNU
CpeACTBAaMH  Y4YeOHOro IpeiMeTa OCHOBHBIX  HAlPaBJIEHUH  BOCHMUTATEIbHOU
JEATEIBHOCTH.

1) rpask1aHCKOr0 BOCIIUTAHMS:

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX TNpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
U TIPABOIOPSIKA, COOJIIOACHUE OCHOBOIOJATAIOIINX HOPM HH()OPMAIIMOHHOTO TMpaBa
1 MH(POpPMAIIMOHHOU 0€30MacHOCTH;

TOTOBHOCTh ~ NPOTHBOCTOSATH  MICOJOTMHM  OKCTPEMH3Ma,  HAI[MOHAIN3MA,
kceHo(poOMH,  AMCKPUMHHALIMKA 10  COLMAIBHBIM,  PEJIMTHO3HBIM,  PAacOBBIM,
HaIIMOHAJILHBIM TIPU3HAKAaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) IATPHOTHYECKOI0 BOCIIMTAHUS

IIECHHOCTHOEC OTHOIIECHUE K HWCTOPHUYECKOMY HACJCAMIO, JOCTIKEHUsIM Poccun
B HayKe, MCKYCCTBE, TCXHOJIOTHAX, IIOHMMAaHHWE 3HAYCHHS HMH(POPMATUKH KaK HayKH
B JKU3HU COBPEMEHHOT'0 OOIIEeCTRA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:
COPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMSA, O3TUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh OLICHMBATh CUTYyallMI0 M TNPUHUMATh OCO3HAHHBIC PELICHHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B CETH
WHuTepHeT;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKIIOYas ICTETUKY HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA;

CIOCOOHOCTh BOCIPHHHMMATH DPAa3IUYHBIE BHIbI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3HIecKOro BOCIUTAHMA:

c(hOpMHUPOBAHHOCTh 3J0POBOIO M OE30MaCHOr0 oOpa3a »KWU3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3J0POBBIO, B TOM YHCIIE 3a CUET COONIOACHHUS TPeOOBAHMIA
0e30macHOM AKCIUTyaTalldd CPEICTB HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTH;
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6) TPyA0BOro BOCIUTAHUA:

TOTOBHOCTh K AaKTHBHOW JI€ATENIbHOCTH TEXHOJOTUYECKOH M  COLUAIbHON
HAMpaBJICHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO I€ATEIbHOCTD;

uHTEpeC K  cpepaMm  NpodeCCHOHATBHOW  ACSITENBHOCTH,  CBSI3aHHBIM
c WHPOPMATUKON, NPOrpaMMHUPOBAHHEM H HH()OPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JIOCTIDKCHHMSIX HayKH WHQPOPMATHUKM M HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HaHHBIA BBIOOp Oyaymieir mpodeccuun
U peaIn30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTKEHUU
BCEM KU3HHU,

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HaHME TI00AJILHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM U ITyTel UX pelieHus,
B TOM 4YHCI€ ¢ Yy4ETOM BO3MOXKHOCTEH HWH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHU;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSM HAyYHO-TEXHHUYECKOIO Iporpecca M OOIIECTBEHHOMN
IPaKTUKH, 32 CYET NOHUMAHUS POJIM MHPOPMALMOHHBIX PECYPCOB, MH(DOPMALIMOHHBIX
IPOLECCOB U MH(OPMALMOHHBIX TEXHOJIOTUN B YCIOBUAX LU(POBON TpaHCHOpMAIUU
MHOTUX c(ep )KM3HU COBPEMEHHOTO OOLIECTBA;

OCO3HaHWE LEHHOCTH HAay4YHOW J€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYyIIIIE.

9) s MOMOHAJIBLHBII HHTEJLJIEKT, MPEANOIararo It c(hOpMHUPOBAHHOCTb:

CaMOPETyJIMPOBAaHUs, BKIIOYAKOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAJIBHBIM
W3MEHCHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAKOIIEH CTPEMJIICHHME K JIOCTHKECHUIO IIEIU
U yCIEXy, ONTUMH3M, HWHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATh, MCXOJA M3 CBOHUX
BO3MOKHOCTEM;

SMIIATHU, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHHWMATh 3MOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, VYYHTBHIBATH €r0 TPHU OCYIICCTBICHHH KOMMYHHKAIIUH, CIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKUBAHMIO;

COITMAJILHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh BBICTPAMBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenusi nHOOpMATHKHA HA YPOBHE CpeHEro o0IIero oopa3oBaHus
y oOy4arorierocss 0ynyT chOpMHpPOBAaHBI METANPEIMETHBIE PE3yJIbTAThl, OTPAKCHHBIC
B YHHBEPCAJIBHBIX YUCOHBIX JNEHCTBHIX, & HMEHHO — ITO3HABATEIbHBIC YHHUBEPCATbHBIC
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yuyeOHble JIeWCTBUSA, KOMMYHUKATHBHbIE YHHUBEpCaJbHbIE YydeOHble JEHCTBUS,
PErYJISTUBHBIE YHUBEPCAbHBIE YUEOHBIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIE HeiicTBHUS
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYLIECTBEHHBIM NPU3HAK WM OCHOBaHUA MJI1 CpPAaBHEHHS,
KJIacCU(pUKaAIIUA U 000OIICHHUS;

ONPEAETATH LIENU ACATEIbHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

paspabaThiBaTh IUIAaH pelieHdus TPoOJIeMbl C y4€TOM aHallM3a HMEIOIIMXCS
MaTepHUaIbHBIX U HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICSATECIBHOCThH, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;

KOOPAMHUPOBATh U BBIMOJHITH pabOTy B YCIOBUSIX PEaTbHOrO, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HECHHBIX TIPOOJIEM.

ba3zoBble ucciieoBarebCKue 1eiCTBUA:

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCIIEI0BATENIBCKOM M TPOCKTHOM JEATEIHHOCTH,
HABBIKAMH Pa3pelleHus TpoOJieM, CITOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHMS MPAKTUUYECKUX 3a/iad, MPUMEHECHUIO Pa3IUYHBIX METO/OB
MO3HAHUS;

OCYILIECTBIISITh PA3JIUYHBIE BUBI JEATEIIBHOCTH 10 OJIYYEHUIO HOBOTO 3HAHUS, €TO
WHTEpIIpeTaluy, NPeoOpa30BaHUIO0 U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYyaIUsX,
B TOM YHCJIE TIPU CO3/IaHUU YI€OHBIX U COIMATBHBIX TTPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUIN MBIIUICHUS, BJIQJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 331a41 B 00pa30BaTEIIbHOMN NeATEILHOCTH
U KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh IPUYMHHO-CJIECTBEHHBIC CBS3U U aKTyaJu3UpOBaTh 3a7avy, BbIIBUTaTh
TUINOTE3Y €€ pelleHus], HaXOIUTh apryMEHThI JIJIs I0Ka3aTeJIbCTBA CBOUX YTBEPKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHaJM3UPOBaTh MOJYUYCHHBIE B XOJI€ PEIICHUS 3aJauyd Pe3yJbTaTbl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBJISTH IIeJICHANIPABICHHBIN MMOUCK MEPEHOCA CPEICTB U CIIOCOOOB ICUCTBUS
B MPO(HECCUOHABHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHHWS B TIO3HABATEIBLHYI0 M TMPAKTUYECKYIO 00JIacTu
KU3ZHEICSITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTel;
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BbIIBUT'aTh HOBBIC UACH, IIPCAJIaraTb OpUIrnHAJIbHBIC ITOAXO0AbI KU PCIICHM A, CTABUTDh
HpO6JIeMBI " 3a/1a4M, JOITYCKAaroIMe aJIbTCPHATHUBHBIC PCIHICHUS.

Pa6ora ¢ ungopmanmei:

BJIQJICTh HABBIKAMH TOJyYeHUs HWHPOPMAlUA W3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISATh TOWCK, aHAJIN3, CHCTEMATH3aIlUI0 M HWHTEPIPETALIHUIO
uH(OpPMAITUHU PA3TUIHBIX BUIOB U (DOPM MPEICTABICHNUS;

CO37aBaTh TEKCThI B PA3JIMYHBIX (hopMaTax ¢ y4ETOM HazHAYeHUsS WHGOPMAIUH
1 1IETIEBOM ayTUTOPHH, BEIOUpAsi ONTUMATIBHYIO (DOPMY MPEJCTABICHUS U BU3YATH3AINN;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WHGOpMaNuu, ©€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3THYESCKHUM HOPMaM;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH
B pCIICHWW KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPTraHU3AIlMOHHBIX  3a]1a4
c coOmofeHueM TpeOOBaHUM SPrOHOMHUKH, TEXHUKH OE€30MAaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOU
0e30MacHOCTH;

BJIaJIETh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaIUK, UHHOPMAIIMOHHON
0€30IMacHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUS
Oo0menue:

OCYUIECTBJISATH KOMMYHHUKALIUU BO BCEX chepax KU3HU;

paciio3HaBaTb HeBep6aJ'IBHI>I€ CpCaACTBa O6HI€HI/IH, IIOHUMAaTb 3HA4YCHUC
COOMAJIbHBIX 3HAKOB, PaCIIO3HABATD ITPCAIIOCHIIKA KOH(l)J'II/IKTHBIX chyauHﬁ U CMATYATh
KOH(DJIUKTHI,

BJIaACTh Pa3IN9YHbIMHU crnocooamMu O6HIGHI/I$I n B3aI/IMOI[eI>'ICTBI/I$I,
APrYMCHTHUPOBAHHO BECTH AHUAJIOT, YMETh CMATYATDH KOH(i)J'H/IKTHBIC CUTyalmu,

pa3BépHYTO " JIOTUYHO M3JIaraTb CBOIO TOYKY 3PCHUA C HCIIOJIB30BAHNCM A3BIKOBBLIX
CPEACTB.

CoBMecTHasI 1eITEJILHOCTD:

IIOHUMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM W WHIAMBUAYAIbHOU
paboThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUM ¢ yUETOM OOIIIUX UHTEPECOB
Y BO3MOYKHOCTEH KaXJ0T0 YJI€Ha KOJUIEKTUBA;

MIPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUS 110 UX JTOCTUKECHUIO: COCTABJIATH IUIAH IEMCTBUAM, PACTIPEACIISITH POJIM C YUETOM
MHEHUN y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KaXKJIOTO yYaCTHMKA KOMAHJbI B OOIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

IpemiaraTb  HOBBIE MPOEKThI, OLEHUBATh MAEA C TO3ULUUU HOBU3HBI,
OPUTMHAIBHOCTH, NMPAKTUYECKOW 3HAUYMMOCTH;
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OCYIICCTBJIATDh IIO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMUHBIX CUTYyallUAgX,
MPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATUBHBIM.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranmsanus:

CaMOCTOSITEJIBHO ~ OCYLIECTBJISITh  TIO3HABATEIBHYIO JEATEIBHOCTb, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIE 33Jauyud B 0OOpa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSATENIbHO COCTaBIATh IUIAH PELIECHUS NPOOJEMBbI C YYETOM HMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NIPENIIOUYTEHUM;

JABATh OLIEHKY HOBBIM CUTYyalUsAM;

paciupsaTh paMK1 y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieNaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH
34 pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HNIMPOKOW 3PYIULMU B Pa3HbIX
o0JacTsX 3HAHWM, MOCTOSHHO MOBBINIATH CBOM OOpa30BaTEIbHBIM W KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM IO3HABAaTEIbHOM pe(IEKCUU KaK OCO3HAaHHUS COBEpLIAEMbIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJb30BAThH
npueémMbl pedIeKCUH ISl OLIEHKU CUTYalluH, BHIOOpa BEPHOTO PEILICHUS;

OLICHUBATh PUCKM M CBOEBPEMEHHO IIPUHUMATL PEUICHUSA [0 HUX CHUKECHUIO,

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPHU aHAJIU3E PE3YJIBTATOB ACSATENBHOCTH.

IpunsiTus cedst U Apyrux:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTaTKU U JJOCTOMHCTBA,
MIPUHUMATh MOTUBBI U apPTYMEHTBI PYTUX NP AaHAIU3E PE3YIbTATOB AEATEIbHOCTH;
pU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKY;
pa3BUBaTh CHOCOOHOCTh TOHUMATh MUP C O3UIIUH APYTOTO YEJIOBEKA.

NHNPEAMETHBIE PE3YJIBTATBI

B npouecce nzyuenus xkypca unbopmatuku yriyonéaHoro yposus B 10 kiacce
00y4aroIUMHUCs OyIyT JOCTUTHYTHI CIEAYIOLUE TPEIMETHBIE PE3YIbTaThI:

BJIaJICHUE MPEACTABICHUSIMHU O POJIM HHPOPMAIIMH U CBSI3aHHBIX C HEW MPOIECCOB
B TIPUPOJIE, TEXHUKE W OOIIECTBE, MOHATUSIMHU «MHPOPMALUD», «MHPOPMAITUOHHBIH
IOPOLECCH,  «CUCTEMa»,  «KOMIIOHEHThl  CHCTEMbD»,  «CUCTEMHBIH  3(ddexry,
«MH(pOpMALIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUSY;

BJIaJICHWE METO/IaMH MOoMcKa HHpopMaIuu B ceTd VIHTepHET, yMEeHUE KPUTHIECKH
OLIEHWBATh WHPOPMAITUIO, TIOTYYEHHYIO U3 ceTu HTepHeT;
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YMEHHE XapaKTepU30BaTh OOJBIINE JaHHBIE, IPUBOJUTH IPUMEPBl HCTOUHUKOB UX
MOJTyYeHUS] W HAIpaBJICHUS MHCIIONb30BAHMS, YMEHUE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aJauM aHajJu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIMS, KIacTepu3anus, aHallu3
OTKJIOHEHMI), IOHUMATh MOCIEA0BATEIbHOCTh PEILIEHUS 3aJa4 aHajau3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA W OICHKA KaueCTBa JAaHHBIX, BHIOOP W/WIM MOCTPOCHUE
MOJenH, TIpeoOpa3oBaHME JIaHHBIX, BHU3yaJlM3allMs  JIaHHBIX, HWHTEpIpeTalus
pe3yJbTaToB;

MOHMMAaHWE OCHOBHBIX TPUHIUIIOB YCTpPOHCTBA U  (YHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHLMN pa3BUTHUSA
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HAaBBIKAaMU PadOTHI C ONEPAlMOHHBIMH CUCTEMAMHU, OCHOBHBIMHU BUJIAMH
IpOrpaMMHOro oOecredeHuss i pelleHuss Y4eOHbIX 3ahad 10 BbIOpaHHOU
CHelUaIN3alHH;

HaJM4Ke MPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM MUPE,
0 0a30BbIX MPUHLMIIAX OPraHU3ALMH U (PYHKIIMOHMPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00IIMX NPUHLHKIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUS MHTEPHET-TIPHIIOKECHHI;

HOHMMaHuE Yrpo3 HHPOPMAIMOHHON O€30MaCHOCTH, HCIOJBb30BAaHUE METOJIOB
U CPEACTB NPOTUBOJACHCTBUSI 3TUM Yrpo3aM, coOJIIofeHue Mep O€30MacHOCTH,
IPENOTBpAlIAIONIMX  HE3aKOHHOE  paclHpoCTPaHEHUE  IMEPCOHAIBHBIX  JIAHHBIX,
coOntofieHne TpeOOBaHUM TEXHUKH OE€30MaCHOCTM W TUTUMEHbl 1pu  padbore
C KOMIIBIOTEpaMH U JPYTMMH KOMIIOHEHTaMU LHU(PPOBOTO OKPYKEHHs, NOHHMaHUE
IIPABOBBIX OCHOB MCIIOJb30BaHUS KOMIIBIOTEPHBIX NMPOrpaMM, 0a3 JaHHBIX M pabOThI
B cetu MHTEpHET;

NOHUMAaHUE OCHOBHBIX IPHUHIMIIOB JUCKPETHU3allMM  Pa3JIMYHBIX  BUJOB
uH(pOpMaIKu, yMEHHE ONpeAesTh THHOPMALIMOHHBIA 00bEM TEKCTOBBIX, I'pahUueCcKUX
Y 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEEISITh
CPEIHIOI0 CKOPOCTh NE€pENayd JaHHbBIX, OLEHUBAaTh W3MEHEHHE BPEMEHM IIepeaaydu
IPU U3MEHEHUH UH(POPMALIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHala CBSI3U;

YMEHHUE UCIOJIb30BaTh IIPH PELICHUU 33/1a4 CBOMCTBA MTO3ULIMOHHOM 3aIllCH YUCEN,
JIrOpUTMa MOCTPOCHHUS 3aIIMCH YUCIA B IO3UIIMOHHOM CUCTEME CUHUCIICHUS C 3aaHHBIM
OCHOBAHMEM M TIOCTPOEHHUS 4YHUCla 10 CTPOKE, COAep Kalledl 3amuch 3TOr0 YMcia
B NO3ULHOHHOW CHCTEME CYHMCIIEHMS C 3aJlaHHBIM OCHOBAaHHEM, YMEHHUE BBINOIHATH
apr(pMeTHYECKUE ONEePALUU B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBINMOIHITH MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUMN, UCTIONB3YS 3aKOHbI
anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTHUYECKOE BBIPAKEHHE B JU3BIOHKTHBHOMN
U KOHBIOHKTUBHOM HOpMajbHBIX (hopMax IO 3aJaHHOM TaOauue WCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTU BBICKA3bIBAHUS, COJIEPIKAILETO IEPEMEHHBIE, peliaTh
HECJIOKHBIE JIOTHUYECKUE YPABHEHUS U CUCTEMbI YPABHEHHUI;

NOHUMaHue 0a30BBIX AITOPUTMOB 00PaOOTKH YKCIOBOM M TEKCTOBOW MHpOpMaLUu
(3amuch 4Kcel B MO3ULMOHHON CHCTEME CUMCIICHUS, HAX0XKICHHE BCEX MPOCTBIX YUCEN
B 33/IaHHOM JIMara3oHe, 00paboTKa MHOTOPA3PsIAHBIX LENBIX YK CEIl, AaHATTU3 CUMBOJIBHBIX
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CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE OMPEIEIATh CIOKHOCTD
U3y4aeMbIX B Kypce O0a30BBIX aIrOpUTMOB (CYMMHPOBAHHUE JIIEMEHTOB MAacCHBa,
COPTUPOBKAa MAacCHBa, MEpeOOpPHBbIE AJNTOPUTMBI, JIBOUYHBIM IMOWUCK) U MPUBOAUTH
MIPUMEPBI HECKOJIBKUX AJITOPUTMOB Pa3HOW CIIOKHOCTH JJIsS PELICHHS OJTHOW 3a1a4H;

BJIaJICHIE YHUBEPCAIBHBIM S36IKOM IPOTPAMMUPOBAHISI BEICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMH 0 0a30BbIX THMAaX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUU, YMEHHE OCYILECTBIIATh
aHaIM3 TMPEAJIOKEHHOM MPOrpaMMBbl: OIpPEACNATh Pe3yJbTaThl PaboThl MPOrpPaMMBbI
IpU 3aJaHHBIX MCXOJHBIX JAHHBIX, OMNPENENATb, NPU KAKHUX HCXOJHBIX JaHHBIX
BO3MOYKHO IOJYYEHUE YKa3aHHBIX PE3YyJbTaTOB, BBISABIATH JIaHHBIE, KOTOPHIE MOTYT
npuBeCTH K omubke B paboTe mnporpaMmbl, (QOpPMYJIHPOBATH MPEITIOKEHUS
10 YIYYIIEHUIO TPOrPaMMHOI0 KOJa;

YMEHUE  CO3/1aBaThb  CTPYKTYpUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTepUalbl C HCIOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
POTrPAMMHBIX CPEICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE HCIOJIb30BATh JJIEKTPOHHBIE TAOJMLBl IS aHajau3a, MpPeCTaBICHUS
U 00pabOTKM JaHHBIX (BKJIIOYas BBIYHUCICHHE CYMMBbI, CPEIHET0 apu(pMETHUYECKOro,
HanOOJIBLIEr0 U HAMMEHBUIETO 3HAYEHUH, PEIICHNE YPAaBHEHH, BBIOOp ONTHUMAIBHOIO
pelieHusi, moa00p JIMHUK TPEHAA, PELICHUE 3a7a4 IPOTHO3UPOBAHUA).

B npouecce nzyuenust kypca napopmatuku yriayoin€HHoro yposHs B 11 kmaacce
00y4aromuMucs 0yIyT JOCTUTHYTHI CIEAYIOLIUE IPEIMETHBIE PE3YIIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOJbI, JOMNYCKAIOIIHE  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpePUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE TO3BOJISIIOT OOHAPY)KMBATh M HUCIPABJIATh OLWIMOKM MpU Mepenaye JaHHBIX,
CTPOUTH KOJl, OOECTEeUMBAIONINII HAUMEHBIIYI0 BO3MOXKHYIO CPEJIHIOI JJIMHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSICHATh NPUHLHUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CKaTUS JAHHBIX;

YMEHHE pelliaTh aITOPUTMUUECKUE 3a]Ja4l, CBSI3aHHbIE C aHAJIM30M rpadoB (3agaun
NOCTPOEHHUS ONTUMAJIBHOTO MyTH MEXY BepIIMHAMU rpada, onpeaeneHus KoJIndecTBa
pa3NUYHBIX MyTE€H MEXAYy BEpIIMHAMH OPHEHTHPOBAHHOIO alMKIW4yeckoro rpada),
YMEHUE UCIOJIb30BaTh I€PEBbS IIPU AHAIN3€E U IOCTPOEHUU KOJIOB U JIJISl IPEICTABIICHUS
apu(pMETUYECKUX BBIPAKEHHUI, PU PEIICHUM 3a/Jady MOUCKa U COPTUPOBKH, YMEHHUE
CTPOUTH JEPEBO WIPHI MO 3aJJaHHOMY alIrOpPUTMYy, pa3padaTbiBaTh U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATErUIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCNOJB30BATh B IPOrpaMmax JaHHbIE Pa3IMYHbBIX TUIIOB C Y4ETOM OTpaHUYECHHM
Ha JMana3oH MX BO3MOKHBIX 3HAYEHUM, MPUMEHSATh NMPHU PEUICHUU 3aJa4 CTPYKTYPbI
JTAHHBIX (CIHMCKH, CIOBAPH, CTEKH, OUYePEN, JEPEBHS ), UCIIOIB30BATh OA30BbIE ONEPALIUU
CO CTPYKTypaMU JIaHHBIX, IPUMEHSATh CTaHIapTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKKH YHUCIOBBIX JAHHBIX M CMMBOJBHBIX CTPOK, MCIOJIb30BaTh MPHU pa3padOTKe
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nporpamMMm  OMOJIMOTEKM MOANPOrpaMM, 3HATh (DYHKIMOHAJbHBIE BO3MOKHOCTH
WHCTPYMEHTAILHBIX CPEACTB Cpeabl Pa3paboTKH, yYMEHHE WCIIOJIh30BaTh CPEICTBA
OTNAJKA TPOrpaMM B Cpelie MNpOrpaMMUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
IPOrpaMMBl;

yYMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3axX NaHHBIX, UX CTPYKType, CPEICTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TaOJIUYHBIC (PEISIIIMOHHBIC) Oa3bl
JAHHBIX (COCTaBIISATH 3alpoChl B 0a3ax MaHHBIX, BBHITIOJHSATH COPTHUPOBKY W ITOHUCK
3amucel B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHyIO0 0a3y JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHUE WCIOJb30BaTh KOMIBIOTEPHO-MATEMATHUYCCKUE MOJEIHN I aHaln3a
OOBEKTOB U TMPOIIECCOB: (POPMYIUPOBATH 1EIb MOJIECTUPOBAHUS, BBINOIHATH aHAIHU3
pPE3yNbTAaTOB, MOJYYECHHBIX B XO0JI€ MOJICTMPOBAHMSI, OIICHUBATh COOTBETCTBUE MOJCIH
MOJICIUPYEMOMY OOBEKTY WJIM TMPOIIECCY, MPEACTABIATh PE3yIbTaThl MOACIUPOBAHUS
B HaIJISIJTHOM BHJIE;

yMeHUe OpraHU30BHIBATH JUYHOC  HWH(POPMAIMOHHOE MIPOCTPAHCTBO
C UCIOJIb30BAaHUEM PA3IMYHBIX CPEICTB IUGPOBBIX TEXHOJIOTHH, TOHUMaHUE
BO3MOXKHOCTEH  IH(PPOBBEIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX NPHUHIIMIOB pPabOThl, BO3MOXXHOCTEM W OrpaHUYCHHUS
MIPUMEHEHUS TEXHOJIOTHI NCKYCCTBEHHOT'O HHTEIIICKTA B PA3JIMIHBIX 00JIACTAX, HATHINE
MPEACTABICHUM O Kpyre peniaeMbIX 3aJad MAallMHHOTO OOydeHus (paclo3HaBaHUS,
KJaccupuKalMd W MNPOTHO3UPOBAHMS) HAJIUYME TPEACTaBICHUM 00 HCMOIb30BaHUU
WH()OPMAITMOHHBIX TEXHOJIOTHH B PA3IMYHBIX MPOGECCHOHANBHBIX Chepax.
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10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3lesioB U TEM [IporpamMmmHoe coziepxanue
n/m 4acoB oOy4aromuxcs

y4e0HOTO MpeaMeTa

Paznea 1. lIndpoBasi rpaMoOTHOCTH

11

Kommbrorep —
YHHBEPCAILHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI PU pabOTe C KOMITbIOTEpaAMHU
U APYTUMH KOMIIOHEHTaMH TG POBOTO
OKPY>KEHUSI.

[IpuHLIMIBI pAOOTH KOMIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBITIOJIHCHHUC ITPOI'PaMMBEI ITPOICCCOPOM.

OnepaTuBHas1, TOCTOSIHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JAHHBIMH C IIOMOILBIO IIIUH.
KoHTpoJutepbl BHEIIHUX YCTPOMCTB.
IIpssMO¥ OCTYII K IAMSITH.
OCHOBHBIE TEHAECHIIUU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.

AHaIU3UPOBATH YCIOBUS
VCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMIIOHEHTOB IIU(POBOTO
OKPYKEHUS C TOUKH 3pPEHHS TPEOOBAHMIA
TEXHUKH 0€30I1aCHOCTU U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YACTH

Y IPUHLMIBI PaOOTHI KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPONUCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIBIOTEPHI Pa3HBIX
ITOKOJICHUM.

Uckats B cetn UHTEpHET MHPOPMAIIHIO
00 OTEYECTBEHHBIX CIELUATUCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIIbHON TEXHUKH.

[IpuBOIUTH NTPUMEDHI,

! KprMGOM B COACPIKAHNU TEMATUYCCKOI'O INITAHUPOBAHUA BBIACISICTCA MaTCpUal, KOTOpLIfI HE SBIIIETCS 005A3aTeIbHBIM IpU U3YUCHUU U HC BXOAUT B COACPIKAHUC HpOMe)KyTO‘{HOﬁ nim
HUTOrOBOM aTTeCTallMu 10 NPEAMETY.
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[TapaneabHbIC BEIYUCIICHHS.
MHoronponeccopHbI€ CUCTEMBI.
CyniepkomnbroTepsl. Pacnipenenénnnie
BBIYHCIIUTEILHBIE CUCTEMBI M1 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

I (QPOBBIC YCTPOMCTBA M KX POJIb

B KOMMYHUKaIUIX. BcTpoeHHbIe
KOMITBIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTr3mpoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINNA PA3BUTUS
BBIYMCIIUTEILHON TEXHUKH.

[ToACHATH CYIIHOCTB NapajlIeIbHBIX
BbIuncieHud. [IpuBoIuTh MpUMEpHI
3a1a4, JUIsl PEIIEHUsT KOTOPBIX
IIPUMEHSIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WM TEXHOJIOTUU
pacnpeaenEHHbIX BBIYMCICHUM.
XapakTepu3oBaTh pOOOTU3HPOBAHHbBIE
IPOM3BOCTBA, MOOUIIbHBIE LU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHUKALIAAX

1.2

[IporpammHuoe
obecrieueHue

[IporpammHoe obecrieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buapl mporpaMmMHOToO
oOecreyeHus: U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieueHust MOOMJIbHBIX YCTPONCTB.
[TapauenbHOE MPOrpaMMUPOBAHUE.
CucreMHO€ porpaMMHoOe 00ecriedeHue.
OnepaliOHHbIE CUCTEMBI. Y TUIUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTSIINAS

U JCMHCTAIISALUS IPOTPAMMHOTO
o0ecreyeHusl.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MenieHnst 1 UMEHOBaHUs (ailioB

B ToaTroBpeMeHHol mamsatu. [1labmonbr
JUTSL OTIMCAHUS TPYIII (pailyioB.

PaboTats ¢ rpadguueckum unrepdeiicom
ornepannonnoit cuctemsl (OC),
CTaHJAPTHBIMU U CITY>)KSOHBIMU
NIPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEe[KEepaMH.

CoOTHOCUTH BUJIBI JIUIICH3UH

Ha UCMOJIB30BaHKUE TIPOTPAMMHOTO
o0ecreyeHus U opsJI0K €ro
UCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOIUTE IPUMEPHI POTIPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTS PEIICHUS OJTHUX M TEX XKe 3a/1ad.
Ha3pBaTh OCHOBHEBIC TIPABOHAPYIICHHUS,
UMEIOIINE MECTO B 00JIaCTH
UCTIOJIB30BaHUS TPOTPAMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JlueH3upopanue
MPOTrPaMMHOTr0 00ecTieueHus U
udpoBwIX pecypcoB. [IponpuetapHoe u
CBOOO/THOE MPOTPaMMHOE 00eCIICUCHHE.
Kommepueckoe 1 HeKOMMEpPYECKOe
KCIOJIb30BaHUE MPOTrPaMMHOTO
obOecrieueHus: U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, yCTaHABIMBaEMasI
3aKOHOJIaTeIbCTBOM Poccuiickoit
denepanyiu 3a HEMMPABOMEPHOE
HCIMOJIb30BaHKE MPOTrPaMMHOTO
oOecrieueHus: U LUPPOBBIX PECYPCOB

00ecCIIeueHHs, 1 OTBETCTBEHHOCTD
3a HUX, MMPETyCMOTPEHHYIO
3aKOHOAATEeJILCTBOM PD.
Hpakmuueckue pabomor*:

1. Uncmannsayus u oeuncmanisyus
npocpamm

1.3. | KomnbrorepHsie cetu

[IpuHIMIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
Cereble mpoTokoibl. CeTb IHTEpHET.
Anpecanus B cetu IHTEpHeET.
[Iporokonsl creka TCP/IP.

Cucrema JOMEHHBIX HUMEH.
Pasnenenue |IP-cetn Ha mojiceTn

C MOMOIIIbIO Macok nojicerelt. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOMKAX
KoMIibroTepa. ITpoBepka HanuuMst CBA3H

[TosICHATH MPUHIUITBI TOCTPOCHHUS
KOMITBIOTEPHBIX CETEN.

BroisBnsTh oO1iiee v paznuyus

B OPTaHU3ALINH JIOKAIbHBIX U
J100aJIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
byHKITUSIMHU.

Hcnonap30BaTh Macku MojiceTen

115 pazouenus |P-cetu Ha moaceru.
[IpumeHnsThs IpOrpaMMHOE

pennaraemsiii B nporpamMme o HHGpOpMaTHKe NepeueHb NPAKTHYECKUX PaboT SABIISETCS PEKOMEH IATENbHBIM, YIUTEb JIIAET BHIOOD IPOBEIEHHS IPAKTHIECKUX PAbOT.
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c y31oM cetu. OnpeneneHre Mapupyra
JBIDKEHUS TTaKETOB.

Bune! nearensHoctu B cetn UHTEpHET.
CepBucol UnTepHerTa.
["eonndopMamoOHHbIE CHUCTEMBI.
["eosiokaliMOHHBIE CEPBUCHI PEATTLHOTO
BpeMEHU (HampuMep, JIOKAIHs
MOOHIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy>K€HHOCTH aBTOMAarucTpaJiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U yciryru. ColMaibHbIE CeTH —
OpraHu3alys KOJUIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli TUKET: TTpaBujIa MOBEACHUS

B KnbOeprpocrpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeNbHBIE PECYPCHI

oOecrieueHue sl TPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposarue

14

Nudopmanmonnas
0€301acHOCTh

TexHOTeHHBIE 1 PKOHOMUYECKUE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
uHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TexHoJoTHit. O01IKe MPOOIEMbI 3aIUThHI
uH(popMaIuu 1 HHPOPMAITMOHHON
6e3omacHoctr. CpecTBa 3amuThl
UH(POPMAIIUU B KOMITLIOTEPAX,

XapakTepu3oBaTh CyIIHOCTb NOHATHN
«uH(pOpMAaIMOHHAsE 0€30MTaCHOCThY,
«3anmTa HHPOpMaLum».
®opmyaupoBaTh OCHOBHBIE IPAaBUJIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOJATEIIbHYIO
0a3y, KacarIyrcs HHQOpMaIMOHHOM
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KOMITBIOTEPHBIX CETSIX

Y aBTOMAaTU3UPOBAHHBIX
UH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
nH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yupposas noOnucy,
cepmuuyuposanHvle caimol U
O0OKYMeHmbl.

[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO TOCTyTa

K JTUYHOU KOH(PHUICHIIMATIbHON
uH(pOopManuu, XpaHsuencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOHIIbHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoOe
oOecrieyeHue 1 crnocoObl 0OPbOBI ¢ HUM.
AHTHBHUPYCHBIC IPOTPAMMBEI.
OpraHuzarys JMYHOTO apXrBa
uHpopMaliuu. PesepBHoe KomupoBaHUeE.
[TaposbHas 3amuMTa apXuBa.
[Iudposanne nanuprx. CAMMETpUYHBIC
¥ HECUMMETPHUYHBIC U PHI.

[ dps! mpocToii 3aMEHBI.

[udp Lezaps. [Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmeeanoepagus

0€30MacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uHpopMaruu: 6paHaMay3PHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
apOJMPOBAHKE U APXUBHPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYTI
K JTUYHOU KOH(HICHIIMATIbHON
uH(popMaIum, XpaHsueics

Ha MePCOHAILHOM KOMIIBIOTEPE,
MOOWIIBHBIX YCTPOUCTBAX.
Ilpakmuueckue padomui:

1. Anmusupycnvie npocpammul.
2. lllugposanue oannwvix

Hroro no pazgeny

24
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Pa3znen 2. TeopeTrudyeckue 0CHOBBI HH(POPMATUKHU

2.1 | IIpencraBienue
uH(bOopMaIH
B KOMITBIOTEPE

19

Nudopmanusi, nanHble ¥ 3HAHUSL.
HNudopmarioHHbIe TPOIIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYMHBI ¥ cUrHaIbl. HeoOxoqumocThb
JTUCKpeTH3aIuu nHpopmammu,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadn 1 00padoTKH B U(POBBIX
cucreMax.

JIBOMUHOE KOJUpPOBaHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOBI.
JlekomupoBaHue COOOIEHUH,
3aMACAaHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cioBue PaHo.
[Toctpoenune ogHO3HAYHO
JIEKOAUPYEMBIX KOJIOB C TTOMOIIBIO
nepesa. I pagh An.A. Mapkosa. Enuauiibi
U3MEpEHHs KOJTMYeCcTBa MH(OPMAIIUH.
AndaBUTHBIN MOIXO]] K OIICHKE
KOJIM4eCTBa HH(POPMALIHH.

Cucremsl cuucnenus. Pa3sépuyras
3aIKCh LENbIX U APOOHBIX YHCEN

B TIO3UIIMOHHON CHCTEME CUMCIICHHMSI.
CBolicTBa ITO3UIIMOHHOM 3aIIUCH YHCJIa;
KOJIMYECTBO LU(DP B 3aMTUCH, IPU3HAK
JETMMOCTH YMCJIa HA OCHOBAaHUE

[TosicCHATH CYIIIHOCTH MOHATHI
«HGOPMALIHSY, «TaHHBICY, «3HAHUS.
Pemartp 3anaun Ha u3MepeHne
uH(popMaruu, 3aKIr0YEHHON B TEKCTE,
C O3UIMU al(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSTHOCTH MOSIBJICHUSI CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIUMOCTH U CYIITHOCTh
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye u 00paboTKe JaHHBIX

C IOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KO10B. KonupoBath
U JIEKOJIMPOBATH COOOIICHUS

C UCTI0JIb30BAaHUEM PaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUUCJICHUS.

BrinonuHsATs cpaBHEHUE YnCen,
3allUCaHHbBIX B JIBOMYHOM,
BOCBMEPHUYHOW U IECTHAAUATEPUIHON
CHUCTEMAX CUUCIICHUS.

OcymecTBIATh EPEBOJT YUCET MEKIY
JBOMYHOM, BOCbMEPUYHOMU
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBbI CUUCIICHUS B JECATUUHYIO.

ANTOpuUTM NepeBoaa KOHEUHOU P-nuHoi

JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI CUuCieHus B P-uunyto.
[lepeBoa KOHEUHOM IECATUYHOMN JPOOH
B P-nunyto. /IBonuHas, BocbMepu4Has
Y [IECTHAAUATEPUYHAS CUCTEMBI
CUMCJIEHUS, CBSI3b MEXIY HUMM.
Apudmernueckue onepanuu

B MIO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuHo-oecsamuynas
cucmema CUUCeHus.

Komuposanune texctoB. Konnposka
ASCII. OnHoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHUH.

Koauposanue nzodpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JTaHHBIX TIPU 3aJJaHHBIX
pasperieHnu u TITyOnHE KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y IIECTHALATEPUYIHON CUCTEMAMHU
CUMCIICHUS.

BBINIONMHATE CIIOKEHUE U BBIYUTAHUE
YHCEll, 3aIIMCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAALATEPUIHON
CUCTEMAX CUHCIICHUS.

Ocy1ecTBIATh KOAUPOBAHNUE TEKCTOBOM

uH(pOpMaIUU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Onpenenatbs HHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIICHU B Pa3HBIX
KOJMPOBKAX.

Bpruucnsars pazMep HBETOBOM NaJIUTPbI
10 3HAYEHHUIO OUTOBOM TITyOUHBI 1IBETA.
Omnpenenars pazMepsl rpaduIecKux
(haiiyIoB MPY U3BECTHBIX PA3PEILICHUN U
riryOuHe KOAUPOBAHUS IIBETA.
Boruucnsats nHGOpMaIIMOHHBIN 00BEM
1 POBOI 3BYKO3AIMCH TI0 YaCTOTE
JUCKPETU3AINH, TTTyOUHE KOJTUPOBAHUS
Y BPEMEHU 3aIlUCH.

Ilpakmuueckue padomoi:

1. Jluckpemusayus epagpuuecotii
ungopmayuu.

2. Jluckpemu3zayusi 36yK0801U
ungopmayuu
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koaupoBanue. DopmaTel rpadhuuecKux
¢aitnos. Tpéxmepnas rpaduxka.
®pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka
HH(pOPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 3aJaHHBIX YaCTOTE
JTUCKPETU3AINH B PA3PSTHOCTH
KOJMPOBAHUS

2.2

OcHOBBI aJITEOPbI
JIOTUKA

14

Anre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
HMCTUHHOCTH. JIOTHYeCKUe BhIpaKEHUS.
Jlormueckue TOXKIECTBA.
J{oKa3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIMI] UICTHHHOCTH.
Jlornueckue onepainuu U ornepanuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJIEHTHbIE MPE0Opa30BaHUS
JIOTUYECKUX BBIpAKEHUU. JIornueckue
YpaBHEHUS U CUCTEMbl YPAaBHECHUIA.
Jlornueckue GyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKUMIA OT KOJIMYECTBa apryMEHTOB.
[TonHbIE CUCTEMBI JOTUYECKUX

[IpyuBOIUTH IPUMEPHI JIIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHMIA.
Pa3nuuathk BICKa3bIBAHMS U PEAUKATHI.
VYcTaHaBIMBATh CBSI3b MEKY alreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
Brruncniars 3HaueHUs TOTHYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusiMy KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMIUIUKALIHH,
SKBHUBAJICHIIU Y.

[TpoBoauTh aHaIN3 TAOJIUIl HCTUHHOCTH.
CrpouTth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.
Ocyl1ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOpsbl JJOTUKH.

Ocy1ecTBIATh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKIHH.

Kanonnueckue GopMbI JIOTHUECKUX
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O Ta0IUIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
kommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO 33ITAHHOMY JIOTUYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAXKEHUS 10 JJOTHYECKOUN CXEME.
Muxkpocxemvl u mexuHono2us ux
npou3eo0cmaa

TaOJIMIIeH UCTUHHOCTH U €T0
YIPOLIEHUE.

Pemars npocteie Jornyeckue
YPAaBHEHHUS U CUCTEMBI YPABHECHHUIA.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTopa

U TpUITEpa.

3anuchIBaTh JIOTUYECKOE BEIPAKECHUE
10 JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha JTIOTHUECKUX
3JIEMEHTAaX M0 3aIaHHOMY JIOTHYECKOMY
BBIPAKCHHUIO.

Ilpakmuueckue padomui:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Kommerorepnas
apudmeTrka

[IpencraBieHue UEIbIX YUCEI B MAMSITH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JIAana3oHa YMcel Mpy OrpaHUYCHUN
KoJmuecTBa pa3psaoB. [lepenosHenune
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBEIC JaHHBIC. 3HAKOBBIM OMT.
JIBOMYHBIN JOMOJHUTEIBHBIN KO
OTPHULIATEIIbHBIX YUCEIL.

[ToOuTOBBIE TOTHUECKHUE OTICPAIIHH.
Jlornueckuii, apumeTnyeckuit u
nuknnaecku capuru. [udposanue

[Tony4yaTs BHyTpEHHEE IPEACTABICHUE
LENBIX U BEIIECTBEHHBIX YHCEII

B IIaMSITU KOMITBIOTEPA; ONPEIETh
110 BHYTPEHHEMY KOy 3HaYEHUE YNCIIa.
XapaxkTepuszoBaTh O€33HAKOBBIC U
3HAKOBBIE JIaHHBIE.

[TosicHATH MOPSIAOK BBHIMOTHEHUS
apuMeTHUYECKUX oTneparuii ¢ HeIbIMU
U BEUIECTBEHHBIMU YHCIaMU

B IIPOIIECCOPE.

[TpumeHsITh MOOUTOBBIE TOTHYECKUE
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C MOMOIIbIO MTOOUTOBOM OTEepaIuu
«uckimoygaroniee Iy .

IIpencraiieHre BENIECTBEHHBIX YU CEIT

B IaMSTH KOMIIbIOTEpA. 3HAYAIIasl 4acTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIeCTBEHHBIX uncell. [Ipobiemsr
XpaHEHUs BEIIECTBEHHBIX YUCET,
CBSI3aHHBIC C OTPAHUYEHUEM KOJIMYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIECTBEHHBIMHU YHCJIaMH,
HaKOTUICHUE ONTHOOK TP BBIUYMCICHUSIX

orepanuu.
XapakTepusoBaTh MpeCTaBICHUE

U XpaHEHHUE B TaMSATH KOMITBIOTEPa
BEIIECTBEHHBIX YUCEN.

[TosicHATH MPUYUHBI HAKOTIIICHUS
OIMMOOK TP BBIYUCIICHUSIX

C BEIIECTBEHHBIMH YHCITAMH.
Ilpakmuueckue pabomut:

1. M3yuenue nopaspsono2o MawuHHo20
npeoCcmasieHus Yeavlx U 6eueCmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiIropuTtMbI M IPOrpaMMHUPOBAHHE

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB
pabOThI MPOCTEUIITNX ATOPHUTMOB
yIPaBJICHUS UCTIOJIHUTEIISIMU U
BBIYUCIIUTEIILHBIX aJITOPUTMOB.
Omnpenenenne UCXOIHBIX TAaHHBIX,

IIPY KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3ysbTar.

DTtarnel penieHus 3a7a4 Ha KOMIBIOTEpE.
HNHCcTpyMeHTallbHBIC CPEACTBA:
TPAHCIISITOP, OTIATUHK,
npodmmpoBIHK. KoMmusius

Y MHTEPIIPETAIUS IIPOTPAMM.
BupryanbHbIe MaIIMHBL.
WuTerpupoBanHas cpena pa3paboTKy.

BoiscHaTh pe3ynbTar padoThl
aJITOPUTMA JJ1s1 UCTIOTHUTEISI

MIPU 33JIaHHBIX UCXOJIHBIX JaHHBIX,
ONPENEIISITh BOBMOKHbBIE NCXOAHBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3yibTaTa.
[IpuBOIUTH MPUMEPHI AJITOPUTMOB,
COJIEpIKAIIUX MOCIEA0BATEIbHEIE,
BETBSIINECS U IUKIUYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH IIUKIINYECKUE
AJTOPUTMBI JIJI1 UCTIOJTHUTEJIA.
Breinenars sTansl penieHust 3a1a4n
Ha KOMIIBIOTEPE.

[TosiCHATD CYIIHOCTD BBIJIETICHHBIX
JTaroB.
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MeTonbl OTIAAKK IPOTpamMM.
Hcnonb3oBaHre TPaCCUPOBOYHBIX
Tabnuil. OTaag0YHbIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octanosa. [IpocMoTp 3HaUECHUI
MIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tunsl JaHHBIX:
I1€JI0YMCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHnbie ycnoBus. LIuKibI ¢ ycnoBHeM.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHs1eMOCTh pa3InyHbIX
BUJIOB IMKJIOB. IHBapuaHT 1UKJIa.
CocraBneHue IUKIIA C UCTI0JIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO MHBApUAaHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBka onucaHus MPOrpaMMbl

Y MHCTPYKIIMH JIJIs1 TOJIb30BATENS.
AnropuTMBI 00pabOTKH HATYpaIbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCiIa Ha OTHEIbHbBIE ITU(PBI,
HAaXO0XKJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XkKIEHNE MAKCUMaIbHON

OTnaxxuBaTh MPOTPAMMBI C TIOMOIITHIO
TPacCCUPOBOYHBIX TAOIHUIL

Y C HCTIOJIb30BAHMEM BO3MOKHOCTEH
OTJIaJYMKa CPEbI POTPAMMHUPOBAHUSI.
CocTaBisATh TOKYMEHTALUIO

Ha IPOrpaMMmy.

Pa3pabatbIBaTh U peaan30BbIBATh

Ha SI3bIKE MPOTPAMMUPOBAHUS
aIropuTMbl 0OPAOOTKH 1IEJIBIX YUCET,
B TOM YHCJIC TIEpeOOPHBIE aJITOPUTMBI.
PaszpabatbiBaTh mporpammsl

T1s1 00paOOTKM JAHHBIX, XPAHSIITUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Bvioenenue u oopabomra yughp
Yeno2o YUcia 8 pasiuyHblx CUCIEMAX
CUUCTIEHUS C UCNONb308AHUEM ONEPaYUli
YeloYUCIeHHOU apupmMemuxu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHBIX, XPAHAUUXCSL

6 Qaiinax
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(MUHUMAaJTBHOW ) IU(PPHI.
HaxosxaeHnue Bcex mpoCThIX YHCe

B 3aJaHHOM Juama3oHe. [Ipencrabienue
4KCIia B BUIe HA00pa MPOCTHIX
COMHOXHUTEJECH. AIITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haitnax. TekcTOBbIC M TBONIHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBele yka3arenu). UteHue

u3 (aiina. 3anuch B aiin

3.2

BcenomorarenbHbie
AT OPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToamporpaMmel (IpOIIEAYPHI U
bynkuun). Pexypcus. PexypcuBHbie
00beKTHI (hpakTaiibl). PekypcuBHbIE
MpOLEeTyphl U GYHKITUH.
Hcnonb30BaHue CTEKA AJI1 OpTaHU3alud
PEKYPCUBHBIX BHI30BOB.
Hcnons3oBaHne CTaHIAPTHON
OMOTMOTEKH SA3bIKA TPOTPAMMHUPOBAHUSI.
[MoaknroueHue OMOIMOTEK
MOANPOTrpaMM CTOPOHHUX
npousBoauTenen. Moy nbHbIN PUHLIMIT
MTOCTPOCHUS TTPOTPAMM

Pa30uBaTh 3a1auy Ha MOA3a4a4H.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLIMecs (hparMeHThl
IPOrpaMMbl B BUJI€ MOAIPOTPAMM.
ITosACHATB CYIITHOCTH PEKYPCUBHOI'O
aNropuTMa.

Haxonutb pekypcuBHbIE O0OBEKTHI

B OKPYXKaIoIlleM MUpE.

Onpenendarb pe3ynbTaT padoThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnons30Bath cTaHAapTHHIE
OMOJIMOTEKU MOANPOTPAMM S3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX IPOU3BOIUTEIIEH.
[IpuMeHATH MOYIbHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMmm.
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Ilpakmuueckue pabomut:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuou oubIuOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpocpamm.

3. Pexypcugnvie noonpozpammoi.

4. Mooynvublil npuHyun nocmpoenus
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLIECHUS
YpaBHEHUI: METOJ1 repedopa, METOT
1oJIOBUHHOTO JieneHus. [Ipubnmxénnoe
BBIYHCIICHUE JIJTUH KPUBBIX.
Brruucnenue miomaaei puryp ¢
IIOMOILBIO YUCIIEHHBIX METO/I0B (METOA
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Makcumyma (MHHUMYMa)
GyHKIIUU OJTHOM MepeMEHHON METOI0M
MOJIOBUHHOTO JICJICHHUSI

[TosicHATH IPUHITUTIBEI PaOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEX Y TOYHBIM U IPUOIKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajad.

Pa3zpabatbeiBaTh 1 OTIKUBATH
IPOTPAMMBI, PEATH3YIOIIIHEC
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPpUOIKEHHOE
BBIYHCIICHUE JITMH KPUBBIX

¥ TTotmazei Guryp, IOMCK MaKCUMyMa
(MuHUMYMa) (PYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomut:

1. Yucnennoe pewenue ypagneuui.
2. Ilpubnudsicénnoe svruucierue OUH
Kpusblx u niowaoeu gueyp.

3. llouck maxcumyma (MuHumMyma)

@dyHKYUU
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3.4 | Anroputmbl 00pabOTKH 3) OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKITUH
CHUMBOJIbHBIX JaHHBIX Berpoennbie pyHKINU S3bIKA A3bIKa MPOTPAMMHPOBAHUS
IPOrpaMMUPOBAHUSA JIJIs1 00pabOTKH 111 00pabOTKHU CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabatpiBaTh 1 OTJIAXKUBATD
00pabOTKN CUMBOJIBHBIX CTPOK: IPOrpaMMBI, pEaTU3YIOIIUE TUTIOBBIE
NOJICYET KOJIMYECTBA MOSIBICHUN JITOPUTMBI 00PaOOTKH CUMBOJIBHBIX
CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JTAHHBIX Ha BEIOPAHHOM SI3BIKE
Ha CJIOBA M0 IPOOEIbHBIM CHMBOJIAM, POTPaMMHPOBAHUSI.
MOWCK TMOACTPOKH BHYTPH TaHHOM [IpeobpazoBbIBaTH YKCIA
CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CHMBOJIBHYIO CTPOKY M 0OpaTHO.
Ha JIpYTyIo cTpoKy. I'eHepanus Bcex Ilpakmuueckue pabomut:
CJIOB B HEKOTOPOM aJi(haBUTE, 1. llocumeonvuas obpabomka cmpox.
YIOBJIETBOPSIIOIIMX 3aJaHHBIM 2. Obpabomka cmpox
orpannuyeHusM. [IpeobpazoBanue uncna | ¢ ucnoavzosanuem QyHxkyuil
B CUMBOJIBHYIO CTPOKY U OOpaTHO CMAaHOapmuou OUbIUOMEKU A3bIKA
NPOCPAMMUPOBAHUA.
3. ['enepayus écex cnos,
VO0081emBOPAIOUUX 3A0OAHHOMY
YC08UIo
3.5 | AnroputmMbl 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0OBATEIBHOCTH [IprBOIUTH TPUMEPHI OTHOMEPHBIX
MacCHBOB yriceln. Beraucienne o000IEHHBIX U IBYMEPHBIX MaCCHUBOB.

XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa
WJIM YHCIIOBOM MTOCIIE0BATENBHOCTH
(CyMMBblI, IPOU3BEACHHUS], CPETHETO
apu(pmMeTryecKoro, MUHUMaIbHOTO
Y MaKCHUMaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA HJIEMEHTOB,

[IpuBoaUTH IpUMeEpHI 33124

13 NOBCEIHCBHOM KU3HH,
IIPEAIIOIArarolX UCIIOIb30BaAHNE
MaCCHUBOB.

Pa3pabatbiBaTh 1 OTIAXKHUBATH
IIPOrPAMMBI, peaIU3YIOLI1E TUIIOBbIE
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YIOBJIETBOPSIONINX 33JaHHOMY
yCJI0BUI0). JIMHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHHUS B MACCHBE.
CopTupoBKa OTHOMEPHOTO MAaCCHBA.
[TpocThie METOBI COPTUPOBKH
(MeTon Imy3bIpbKa, METO BEIOODA,
COPTHPOBKA BCTaBKaMH).
CopTHpoBKa CIUSHUEM.

beicTpas copTupoBKa MaccuBa
(anroput™m QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMepHbIE MacCUBBI (MaTpPHULIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MacCHBOB: 3aII0JIHEHUE IBYMEPHOTO
YHCIIOBOTO MacCHBa MO 3a/1aHHBIM
IpaBHJiaM, TIOUCK dJIEMEHTa

B JIBYMEPHOM MacCUBe,

BBIYHCIIEHHE MaKCUMyMa (MUHUMYMa)
¥ CYMMBI 3JIEMEHTOB JIByMEPHOTO
MacCHUBa, MEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomxa npoepamm ons pewrenus
NPOCMbIX 3A0a4 AHANU3A OAHHbIX
(ouucmra oannvix, knaccugurayus,
AHAU3 OMKIIOHEHUIL)

aITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
Y IBYMEPHBIX MAaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TTPOTPAMMHUPOBAHHSL.
Paspabamuieams npoepammol

OJI51 peutenusi nPOCMbLX 3a0a4 AHAIU3A
OQHHBIX.

Ilpaxkmuueckue padomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uiénnolx
Xapakmepucmuk Maccusa (Yuciosoi
noCe008amelbHOCUL).

3. Ilouck munumanvroco
(MaKcumantbHo20) d1eMeHma 8 YUcio80M
maccuse.

4. Jlunetinwlii nOUCK 3a0AHHO20
3HAYEHUs 8 MAcCCuse.

5. Ilpocmbie memoovl copmuposku
maccusa.

6. hvicmpas copmuposka maccuaa.

1. [{eouunblii nouck.

8. Obpabomra mampuy.

9. Ananuz oanHwlx

Hroro no pazgeny

44
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Pa3znen 4. UndopManiuoHHbIE TEXHOJIOTUH

4.1 | OO6paboTKa TEKCTOBBIX 6 TexcToBbIil mporeccop. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u opmaTUpoBaHUE. Hcnons3oBath cpecTBa aBTOMATU3AIUN

[IpoBepka opdorpaduu u rpaMMaTUKH. | IPU CO3IaHUU TOKYMEHTA.
CpencTBa moucKa ¥ aBTO3aMEHBI [IpuMeHATh MpaBwia MUTUPOBAHUS
B TEKCTOBOM ITIPOIIECCOPE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb3oBaHue CTUIICH. OoubmorpadMIeCKMX CCHUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIE [IpuHMMAaTh yyacTHhe B KOJJIEKTUBHON
noKyMeHThl. CHOCKH, OTJIaBJICHUE. paboTe HajJ TOKYMEHTOM.
KomnekTrBHas paboTa ¢ JOKyMEHTaMu. | BBIMONIHATE HAOOp U IPOCTYIO BEPCTKY
HNHCTpYyMEHTBI perieH3UPOBAHHMSI MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O6naunsie | Ilpakmuueckue padomol:
cepBuchl. [lenoBas nepenucka. Pedepar. | 1. Bépcmka ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB 1 C Mamemamu4ecKumu opmynramu.
odopmieHus: ondmuorpaduyecKux 2. Mnozocmpanuutvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
auteparypsl. Cmanoapmot ¢ OOKYMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
TeKcTa. TeXHUYEeCKHe Cpe/ICTBa BBOIA
TekcTa. Criennaau3upoBaHHbIC CPEICTBA
PEIAKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 | Ananu3 JaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOAMTH MPUMEPHI 3a/1a4 aHAIM3a

aHaJIN3a TAHHBIX: POTHO3UPOBAHHE,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUI.

JAHHBIX.
[ToscusaTh Ha MpuUMeEpax
II0CJIE0BATEIBHOCTD PELICHUS 33124
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[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YyalIM3allus JaHHBIX, UHTEPIPETALIHS
pe3ynbraroB. [IporpamMmmHble cpeacTBa
U UHTEPHET-CEPBUCHI /111 00pabOTKU

U [Ipe/ICTaBICHUS JaHHBIX. bosbime
JaHHble. MalmHHOe 00yUYeHHe.
HUnmennekmyanvuvii anaius OAHHbIX.
AHanu3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apu(PMETHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPEAIUHU IBYX PSIIOB
nanHbIX. [locTpoenue cTonbyarsIx,
JUHEHYATHIX ¥ KPYTOBBIX JHArPaMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonOop muaMK TpeHaa, pelieHue 3aaa4
MPOTHO3UPOBAHUS.

HucneHHoe peleHrne ypaBHEHU N

C IOMOIIbIO [T0100pa MapameTpa.
OnTuMu3zanus Kak MOMCK HAaUTy4IIero
pelIeHus B 3a/IaHHBIX YCIOBUSIX.
[eneBas ¢hyHKIHS, OTpAaHUYCHUS.

aHaJIM3a JaHHBIX.
Pemate mpocThie 3a1a4n aHaIM3a
JAHHBIX C TIOMOIIIBIO DJICKTPOHHBIX
TaOJINLI.

Hcnonb30BaTh COPTUPOBKY U (PHITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpaduKy JUISl HATISAHOTO
IIPE/ICTABIICHUS JAHHBIX.

Pemathb npocthie pacuéTHbIC U
ONTHMHU3AIMOHHBIC 32/1aYH C [IOMOIIHIO
AJIEKTPOHHBIX TaOJIUII.
Ilpakmuueckue pabomut:

1. Ananuz oannvix c nomowbio
91eKMPOHHBIX MAOIUY,.

2. Haensaonoe npedcmasienue
Dpe3yibmamos CmamucmuiecKoul
0bpabomku OaHHBIX 8 8UEe OUACDAMM
cpeocmeamu pedaKmopa 31eKmpOHHbLX
maoauy.

3. Iloobop nunuu mpenoa,
NPOcHO3UpOsaHue.

4. Yucnennoe peuteHue ypasHeHut

C NOMOWbI0 N00OOpa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWDBIO IJIEKMPOHHBIX MAOIUY
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JlokanbHbIe U TJ100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITHMH3AIUH C TOMOIIBIO
AJIEKTPOHHBIX TaOJHUIL

Wroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB o0ydJaronmxcs

y4eOHOTO IpeaMeTa

Pa3znen 1. TeopeTrudeckue 0ocCHOBBI HH(pOpMA

THKHA

1.1 | Uadpopmanus
¥ UH(GOPMAIIMOHHBIE
IIPOLIECCHI

10

Teopernueckne MoaxXoAbl K OLCHKE

KOJIM4eCcTBa HHPOPMAIIHIH.

3aKOH aIIUTUBHOCTU UH(POPMAITUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CHKATHUS JAHHBIX.

Anroputm LZW. ANTOpUTMBI CoKATHUS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoJMpoBaHus 1iBeTa. OCHOBHbBIE UAEU
anroputmoB cxkatus JPEG, MP3.
CxopocCTh nepeiaun JaHHbIX.
3aBUCUMOCTh BPEMEHU NIEpeIaun

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
1 XapaKTEepUCTUK KaHayla CBSI3H.
[IprynHbBI BOSHUKHOBEHUS OIITMOOK
npu nepegade naHHbIX. Kogpl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPABJISThH OMIMOKH, BOZHUKAIOIINE
IIpU niepeaave NaHHbIX. PaccTosiHne
XsmmuHra. Koguposanue

Anroput™m RLE. Anroputm Xaddmana.

XapakTepu30BaTh pa3InUHbIE
TEOPETUYECKUE MOAXO/IbI K OLIEHKE
KOJIM4eCTBa UH(POPMALIHH.
OnuchIBaTh U3y4aeMbI€ aITOPUTMBbI
CKaTusl JaHHBIX, CPABHUBATh
pE3YNbTAThl UX PaOOTHI.

Pemiats 3aaun Ha onpeieIeHUE
BPEMEHU NEpPEeAauy TaHHbBIX MO0 KaHAITY
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosiCHATH TPUHIUIIBI OOHAPYKEHUS

Y UCTIPABIICHUS ONIMOOK MpH Mepeade
JTAHHBIX C TTIOMOIIIBIO
MMOMEXO0YCTOMYUBBIX KOJIOB.

[TosicCHATH 3HAaUYEHUE TOHATU
«CUCTEMAY, IIOJICHCTEMAY,
«CUCTeMHBIN YPhEKT?,
«YTIpaBJICHUEY; 3HAUCHUE 00PaTHOM
CBSI3U JJIs1 JOCTHKEHUS LIETTU
yIpaBICHUSI.

Ilpakmuueckue pabomot:

1. Corcamue oanmnwix ¢ nomowbio
aneopumma RLE.
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¢ moBTopeHueM 6uToB. Kobl
X3MMUHra.

Cucrtembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIN 3P eKT.
VYrpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObparHas CBs3b

2. Corcamue OaHHBIX C NOMOUWBIO
aneopumma Xaggpmana.
3. Corcamue 0annvix c nomepsamu

(aneopummol JPEG, MP3).
4. Ilomexoycmoiiuusvie KOOl

1.2

MopaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJEIINPOBaHUsA. AJIEKBATHOCTh
MOJIETN MOJEINPYEMOMY OOBEKTY WIIH
Iporeccy, eI MOACIUPOBAHUS.
dopmann3anus MPUKIAIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJIEJMPOBAHUS B BUJIE, yIOOHOM

JUTSl BOCIIPUSATHSI YEJIOBEKOM.
['padmueckoe npeacTaBieHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padgwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpad)0B ¢ TOMOUIBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIMCKOB CMEKHOCTH. Pelienne
AITOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
c aHanm30M rpadoB (mocTpoeHue
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHaMU rpada, onpeseseHne
KOJIMYECTBA PA3JIMYHBIX TyTEH MEXIY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
alMKJIMYecKoro rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBps

Onpenenarb NOHITHS «MOJIETbY,
«MOJEIINPOBAHKE.
Knaccudgunuposats Moenu

I10 33TaHHOMY OCHOBAHMIO.
Onpenensarts 1eslb MOJAETUPOBAHUS

B KOHKPETHOM CJIyYae.

[IpuMeHATh anrOpUTMBbI HAXO0XKICHUS
KpaT4yalllliX MyTed MEK1y BEpIINHAMUA
OpUEHTHUPOBaHHOTO Tpada.
[IpuMeEHSTh aNrOpUTMBI OITPEIEICHUS
KOJIMYECTBA PA3JIMYHBIX ITyTEH MEXKY
BEpUIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYEeCKOro rpada.

[IpuBOANTH MPUMEPHI HCIIOIB30BAHMS
JIEPEBLEB U IpaOB MpPU ONUCAHUU
OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTs AepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIb
HEKOTOPOM CUTYyalUH.

JlaBatp ornpeeeHne BRI PhILTHON
CTPAaTETHH.
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noucka. Criocobsl 00X0/1a AepeBa.
[IpencraBnenne apumMeTHIECKUX
BBIPAKEHUI B BUJE JAEPEBA.
JIMCKpeTHBIE UTPBI JBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
nepeBa repedopa BapuaHTOB, OTIMCAHUE
CTpaTeTuu UTphl B TaOIUYHON popme.
BoIMrphIIIHbIE U POUTPHILIHEIE
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA.

CepBHUCHI MAIIIMHHOTO MEPEBOJIA U
pacIiO3HaBaHMs YCTHOM pEUH.
KoruutuBHbIE CEPBUCHI.
Nnentudukaius u mouCK
M300paKEHUM, pacro3HaBaHUE JIUII.
Camoo0y4aroniuecst CHCTEMBI.

N cKkycCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UTPax.
Hcnonp3oBaHne METOI0B
HMCKYCCTBEHHOI'O HHTEJIEKTA

B 00y4Yaroumx cucreMax.
Hcnonbp3oBanue METOIOB
HMCKYCCTBEHHOT'O UHTEJIEKTA

B poOoToTexHMKe. IHTEpHET BelleH.
IlepcriekTUBBI pa3BUTHS
KOMITbIOTEPHBIX HHTEIUIEKTYJIbHBIX
cucteM. HelipoHHbIE ceTn

OnuckIBaTh BHIMTPHIIIHYIO CTPATETUIO
B 33JJaHHOM UI'POBOW CUTYyalluU

B (hopMe JiepeBa WM B TaOTMIHOM
dbopme.

[TosicHATH MOHATUSL «UCKYCCTBEHHBIN
WHTEJUICKT, «MAIIMHHOE O0YICHHE.
[IpuBoAUTH MpUMEpHI 33724,
pEIIaeMbIX C TOMOIIBIO
HCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue pabomot:

1. Ilouck eviuepviuinoti cmpamezuu

8 uepe ¢ noaHoU uHpopmayuel.

2. Cpedcmea ucKkyccmeeHH020
unmennexma

Hroro no pazgeny

18
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Paznen 2. AiropuT™Mbl ¥ IPOrPAMMUPOBAHUE

2.1 | DneMeHTHI TeOpuHn 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosICHATE MOHATHS «BBIYUCIUTEIBHBIN
JITOPUTMOB Mammuna TeropuHTa Kak MIPOIIECCY, KCIIOKHOCTD ATOPUTMAY,

YHUBEpCalbHasi MOJEJIb BBIYMCIICHU. «3(PPEKTUBHOCTD aNTOPUTMAY.
Te3uc YUeépua—Trropunra. [TpuBoauTH IpUMEPHI 3P PEKTUBHBIX
Mawuna [locma. aJTOPUTMOB.
Hopmanvnwvie ancopugmvr Mapkosa. CocTaBnsiTh MPOTPAMMBI JIJIs1 MAIITUHBI
Aneopummuiecku Hepazpewumvle Toropunra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams HopmanbHble
Hesoszmoorcnocmv aemomamuueckotl aneopugpmol Mapxosa.
OMIAOKU NPOSPAMM. JlaBaTh OIIEHKY CIIOKHOCTH U3BECTHBIX
O11eHKa CI0KHOCTH BBIYUCIICHUIA. JITOPUTMOB.
Bpewmst paboTel 1 00bEM HucnionbzyeMolt | Ilpakmuueckue padomet.
MaMsATH, UX 3aBUCUMOCTb OT pa3zMepa 1. Cocmasnenue npocmoii npocpammol
UCXOIHBIX NJaHHBIX. O1eHkKa o151 mawunsl Toropunea
ACHUMIITOTUYECKOU CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJMHOMUATIBHOU CJIOKHOCTH.
[Tepebopusbie anroput™mel. [Ipumepbl
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3TUYHYIO CIIOKHOCTh

2.2 | AnTOopuTMBI 28 [Touck mpOCTHIX YKCET B 3aJaHHOM Hcnonb30BaTh aqroOpuTM «PEMIETO

U CTPYKTYPBI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO aJlTOpUTMA
«perreto IparocheHay.
MHoropa3psaHbie 1iebIe Yhcia,
3a/1a4M IJTMHHOW apu(METHKH.

Oparocdena I MOUCKa MPOCTHIX
YuCel B 3aJaHHOM JTHaTla30He.
[TosicCHATH TPUHITUTIBI 00PAOOTKHU
MHOTOPa3PSAIHBIX IEJTBIX YHCET
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CnoBapu (accollMaTUBHBIE MACCUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue anhaBUTHO-9YaCTOTHOTO
CJIOBAps JUIs 33JJaHHOTO TEKCTa.
Amnanuz mexcma Ha ecmecmeenHom
sa3viKe. Bvloenenue
nocnedosamenvHocmel no wadouy.
Pezynapnvie svipasicenus. Yacmommuoiti
AHANU3.

Crexu. AHAIIU3 TPaBUIILHOCTH
CKOOOYHOT0 BhIpaxkeHusl. Beruucienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3alMCaHHOrO B OCT(GUKCHOMU (hopMe.
Ouepenu. Mcnonp3oBanue ouepean
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cesaznvle cnucku. Peanuszayusa cmexa u
ouepeou ¢ NOMOWBIO CEAZHBIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MUHHUMaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enydouny. Ob6x00 epaga
6 wupuny. KonnuecTBo pa3aInuyHbIX
MyTeH MEXTy BEPIIMHAMHU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada. Aaroput™m JeUKCcTphI.
Aneopumm Dnovoa—Yopwanna.

Y peaj30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha S3BIKE
MIPOrpaMMHUPOBAHUS.

[IpuMeHsTh crioBapu (acCOIMaTUBHbBIC
MacCCHBBI, OTOOpaKeHHS) B 3a1a9ax
00pabOTKH JTaHHBIX.

BrIMOMHATE MpOCTOM aHaIN3 TEKCTa
Ha €CTECTBECHHOM SI3BIKE, B TOM YHCIIC
C MICTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAYKECHU.

[TosicHATH MPUHIHIIBI PpAOOTHI CTEKA
1 OYepe]in, UCIIOJIb30BaTh CTEKU

1 OYepeIn JJIsl PEIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peann3oBbIBaTh M UCIIOJIB30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBbS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH JTaHHBIX.

Hcnonp3oBaTh JUHAMHYECKOE
MIPOrPaMMHUPOBAHUEC

JUTSl BBIYUCITICHUST PEKYPCUBHBIX
GyHKUMNA, TOACYETA KOJIUYECTBA
BApHUAHTOB M PCIIICHUS 3a/1a4
ONTHUMU3AIIHH.

Ilpakmuueckue pabomuwi:

1. Ilouck npocmuix yucen ¢ 3a0aHHOM
ouana3some.
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JepeBbs. Peanuzanus nepesa

C IMIOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) TEPEBbS.
ITocTpoenue nepeBa s 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIE aaTopuTMBI 00X0/12
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau 1yt 00xXo0/1a JepeBa.
JlnHaMHu4ueckoe mporpaMMrupOBaHUE
KaK METO/]I PEIICHUS 3a/1a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX (DYHKIIHH, MOACUET
KOJINYE€CTBA BAPUAHTOB, 3aa41
ONTUMU3ALNU

2. Peanuzayus evluucieHuil

€ MHO2OPA3PAOHBIMU YUCTAMU.

3. llocmpoenue angasumno-
4aCMoOmMHO20 C08APsL 0715l 3a0AHHO20
meKkcma.

4. Ananuz mexkcma Ha eCMecmeeHHOM
s3vIKe.

5. Buiuucnenue apugpmemuueckozco
BbIPANCEHUS, 3ANUCAHHOZO

8 nocm@uKkcHot gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesvbes

0151 BbIYUCTICHUS apupmemudeckux
8bIPANHCEHUL.

8. Buiuucnenue onunsl Kpamuatiuie2o
nymu mexicoy eepuunamu spagha
(aneopumm [etikcmpot).

9. Bovluucnenue peKypcusuvix (yHKyull
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuém konuuecmesa eapuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumusayuu

€ NOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL
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2.3 | OCHOBBI OOBEKTHO- 16 [Tonsarue 06 0ObEKTHO- [TosICHATH OCHOBHBIE IPUHITUIIBI
OPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHHUS nporpaMMupoBaHuu. OOBEKTHI U IPOrPaMMHPOBAHHS.

kaccel. CBOMCTBA U METOABI OOBEKTOB. | [IpoeKTHpOBATH M UCIOJIH30BAThH
OOBEKTHO-OPMEHTUPOBAHHBIN aHAIIU3. | IPOCTHIE KIACChI OOBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoexTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPHEHTHPOBAHHOTO NOAXO0AA. | IS OIUCAHUS IIPEIMETHOM
WNukancynsiys, Hacae0BaHue, obmnacTu.
nosmmMophuzm. Pa3pabateiBaTh nporpamMmbl
Cpenpbl ObICTpOI pa3zpaboTKu c rpaduueckuM uHTEepderncom.
nporpamm. [IpoextupoBanue N3ydats BTOPOU A3BIK
uHTEpQeiica moJb30BaTeIs. IPOrpaMMHPOBAHUS
Hcnonb30BaHue TOTOBBIX yrpaBisieMblX | Ipakmuueckue padomot:
AJIEMEHTOB JIJIsl TIOCTPOEHUS 1. Ucnonvzoeanue 20mogulx K1accos
uHTepderica. 8 npocpamme.
O0630p A3BIKOB TPOTPaMMHPOBAHUS. 2. Paspabomka npocmoii npoepammol
[TonsiTue o mapagurmax C UCNONIL308AHUEM KAACCOS.
IpOTrpaMMUpPOBaHus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONL3YIOWe20 UHKANCYIAYUIO.

4. Paspabomka uepapxuu K1accoe.

5. Paspabomka npocpammbi

¢ epaghuueckum unmeppeticom

Htoro mo pazneny 50
Paznen 3. UndopManuoHHbIE TEXHOJIOTUH

3.1 | KomnsroTepHo- 8 DTanbl KOMIBIOTEPHO- Brienars aransl KOMIBIOTEPHO-
MaTeMaTH4eCKOe MaTEeMaTUYECKOr0 MOJICTUPOBAHUS: MaTeMaTU4YeCKOr0 MOJICTUPOBAHMUS
MOJIETUPOBAaHUE MOCTaHOBKA 33J]a4H, pa3paboTKa U Peajn30BbIBATH UX C TOMOUIBIO
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MOJENH, TECTUPOBAHUE MOJIEIIH,
KOMITBIOTEPHBIN

SKCIIEPUMEHT, AHAJIU3 PE3YIBTATOB
MOJIETTUPOBAHUS.

Juckpernzanus npu MaTeMaTH4ECKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
IBI>KEeHUs1. MoaenupoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremaTnyeckre MOJEu

B 9KOHOMMKE. BrunicnuTenbHbIe
DKCIIEPUMEHTHI C MOJIEIIAMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
JKCIIepUMEHTA. MeTo HaMMEHBIIINX
KBaJipatoB. OLEHKA YHUCIOBBIX
napamMeTpOB MOJICTUPYEMBIX O0BEKTOB
U npoueccoB. BoccraHnoBnenue
3aBUCUMOCTEM 110 pe3yapTaramM
AKCIIEPUMEHTA.

BeposarnoctHbie MOnenu. MeToabl
Momnte-Kapiio. Umutanmonsoe
MojienupoBanue. CHCTEMBI MACCOBOTO
o0CITy>)KUBaHUS

MPOTrpaMMHOTO 00ECTICUCHHSI.
[TosicCHSITh HEOOXOAMMOCTH U CYIITHOCTH
TUCKPETU3AINY TIPU PEIICHUH
BBIYHCIIUTEIHLHBIX 33/1a4 C TIOMOIIIBIO
KOMIIBIOTEPOB.

Hcmonp30BaTh MMHATAITMOHHOE
MOJICIMPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSATHOCTHBIX MOJIEJICH.
OO6pabatbIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue padomot.

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposamue
¢ nomouwyvbro memooa Monme-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma
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3.2

bas3n1 nanHbBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHuE
CBeJIcHUH 00 OJTHOTHITHBIX 0OBEKTaX.
ITose, 3ammck. Kirou Tabnuiel. Paborta
C TOTOBOM 0a30i TaHHBIX. 3aOJTHECHUE
0a3bl naHHbBIX. [Touck, copTHpPOBKA U
(buIbTpaIUs TaHHBIX. 3aIIPOCHI

Ha BBIOOPKY JaHHBIX. 3aITPOCHI

C mapameTpaMu. BerauciseMple mois

B 3ampocax.

MHuoroTta0anyHble 0a3bl JaHHBIX.
Turebl cBsI3el MEXy TaOIUIIAMU.
Buemnwmii kimrou. I{emocTHOCTD 6a3bl
JAHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM
0a3zaM JaHHBIX.

OcHoHble NPUHYUNBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmuolx
sanpocos na szvike SQL na svibopky
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonnvie 6bazvi Oannwvix.
Oxcnepmuvie cucmemol

XapakTepusoBaTh 0a3y TaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoexkTrpoBaTh MHOTOTAOINYHYIO 0a3y
JTAaHHBIX.

OcCyIIeCTBIIATH BBOJI M PEAKTUPOBAHUE
JTAaHHBIX.

OcCyIIeCTBIATh COPTHPOBKY, IIOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTAaHHBIX.

®opMHUpOBaATH 3aITPOCHI HAa TTIOMCK
JAaHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0a3aMH TaHHBIX.

YrpapisTh 62301 TaHHBIX

C TIOMOIIIIO ITPOCTHIX 3aMPOCOB

Ha s3b1ke SQL.

[TosIcCHSTH 00JTaCTH TPUMECHECHHS,
JIOCTOMHCTBA M HEJIOCTATKU
HEPEISIIUOHHBIX 0a3 JaHHBIX

B CPaBHCHUU C PEIIAIIMOHHBIMH.
Ilpakmuueckue pabomoi:

1. Paboma c comosoti 6a30ti OGHHBIX.
2. Pazpabomxa mnocomabauunoii 6aswl
OAHHDIX.

3. 3anpocvl Kk MHO2OMAbIUYHOU Oa3ze
OQHHBIX.

4. Vnpasnenue 0aHHbIMU C NOMOWBIO
sa3zwika SQL
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3.3 | BebO-caiitbl 14 WuTepuer-npuioxenus. [lonstue o [ToSICHATH MPUHLMIIBI TEXHOJIOTUU
CEPBEPHOM M KIIMEHTCKOW YaCTAX CaliTa. | «KJIMEHT — CEpBEP» Ha MpUMEpe
TexHonorust «KJIMEHT — cepBEP», €€ B3aMMOJICHCTBHS Opay3epa
JIOCTOMHCTBA U HEAOCTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh NIPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BEO-CTpaHUIIbI, UCTIONb3YS S3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opMbl Ha BeO-CTpaHULIE. CTUJIEH U CLICHAPUHU HA SI3BIKE
Pa3Mmeiienne BeO6-caiiToB. Ycmyra JavaScript. OnuceIiBaTh TEXHOJIOTUIO
XOCTHHTa. 3arpy3ka (aityioB Ha callT pa3MeIIeHus CAauTOB B ceTH VIHTEpHET.
Ilpakmuueckue padbomur:
1. Coz0anue mexcmosot
8eO-CMpaHuybl.
2. Coszoanue 6eb-cmpanuypl,
sKAOUAIOW el MYTbMUMEOULIHblE
0bvexmul (PUCYHKU, 386YKOBbIEe OAHHbIE,
8U0€0).
3. Oghopmnenue cmpanuysi ¢ NOMOWbIO
KACKAOHBIX mabuy cmuell.
4. HUcnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnbroTepHas 8 BBox n300paxkeHuil ¢ UCMONb30BaHUEM | BHIMOTHATE 00IIYI0 KOPPEKITHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB U (PPOBBIX N300paKEHUH.

(mupoBBIX oTOANIAPATOB U
MHKPOCKOITIOB, BUJICOKaMep, CKaHESPOB
U APYTUX YCTPOMCTB).

['paduueckuii penaktop. Pazpemnienue.
Kanpuposanue. McnpaBnenue

[IpumMeHsATh UHCTPYMEHTHI
rpaduyecKoro peakTopa K OTACIbHBIM
00JacTsIM N300paKeHHUSI.

CTpouTh MHOTOCJIOMHBIE H300PAKEHUS
C UCTIOIh30BAHUEM MACOK, TOTOBUTH
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ICPCIICKTHUBHI. FI/ICTOFpaMMa.

Koppekuus ypoBHEN, KOppeKLUs [IBETA.

OO6ec1BeynBaHUE LIBETHBIX
n3zoopaxenuit. Peryms. PaboTa

¢ obnacTsimMu. OUIBTPHI.
MHorocoliHbIe H300paKEeHHUS.
TekcToBeie cion. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
obnactu. [loaroToBka mumrocTpaui
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
M300paKeHUsI.

BekropHas rpaduka. [IpuMUTHBEI.
N3MeHneHne nopsiaka 3JI€MEHTOB.
BripaBHHBaHME, pacrpeesicHue.
I'pynnuposka. Kpussre. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue
KOHTYpOB. Bekropuszanuus pacTpoBbIX
N300paXKeHUI.

[IpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
monaenei. CeToOUHbIE MOJIEITH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. Kamepsl.
AnnutuBHbIE TeXHOJOTHH (3D-
npuHTepsbl). [ToHsATHE O BUPTYyaIbHON
PEATTbHOCTH U JOTIOJITHEHHOU
peaIbHOCTH

WJUTIOCTPALIMH J1J151 pa3MEICHUSI
Ha BeO-caiiTax, co3/1aBaTh
aHUMHUPOBAHHBIE U300pAKEHUSI.
Co3znaBath BEKTOPHBIE H300paKeHUs

C TIOMOUIBIO PEAAKTOPA BEKTOPHOM
rpaduKy Ui HHCTPYMEHTOB
TEKCTOBOTO TIPOIleccopa.
Ilpakmuueckue padomuwi:

1. Obpabomra yugposwvix
gdomoepaghuii (kaopuposanue,
ucnpasienue nepcnekmusnl, KOppeKyus
VposHell, KOppeKyus yeema,.

2. Pemywv yughposvix pomoepadhuii.

3. Muoeocnoiinvie uzo0opasicenus.

4. AHumuposaHuvle U300PaANCEeHUsL.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBaHue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH NPUHIIUIIBI TOCTPOCHUS
peIaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJIEIICH.
Mozenel. CeTouHble MOCIH. BoINonHATE oniepaiyy o NoCTPOSHHUIO
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHMKOB OCBeleHus. Kamepsl. MOJIETIEN.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmenmaTe Ha BUPTYyallbHOM CLIEHE
MIPUHTEPHI). HMCTOYHHUKHU OCBEIICHUS U KAMEPHI.
[ToHsiTHE O BUPTYaAJILHOM pEaTbHOCTH [IpuBOAWTH IPUMEPHI UCITOJTH30BAHUS
U JIOTIOJTHEHHOW peaibHOCTU TEXHOJIOTUI BUPTYaIbHOU
U JIONIOJIHEHHOM peaibHOCTH.
Ilpakmuueckue pabomol:
1. Coz0anue npocmoix mpéxmepHuix
Mooerell.
2. Cemounbie mooenu.
3. Penoepune
Htoro mo pazneny 48
PezepBHoe Bpemst 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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