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OdenepanbHas pabodas mporpamma 1o ydeOHomy mpeamery «MHpopMaTHKa»
(yrinyOnénHpli ypoBeHb) (IpeameTHas o01acTs «MaTeMmatuka u nuHpopMaTrkay) (anee
COOTBETCTBEHHO — TMporpaMma Tio uHPOpMaTHKE, HWH(POPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aITMCKY, COIepKaHUE O0yUCHHUSI, INTAHUPYEMbIC PE3YIbTaThl OCBOCHUS
MPOrpPaMMBbI 10 HH(HOPMATHKE, TEMATHIECKOE ITAHUPOBAHUE

Copmepxanre  OOy4YCHHsI pPacCKphIBaeT COJACpXKAaTeIbHBIC JHUHUH, KOTOPHIC
npeyaralTes s 003aTeIbHOTO M3YYEHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1iero oOpazoBaHusl.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IMPOTpaMMBbI 10 WH(POPMATHUKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYYCHHsS Ha YpPOBHE
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 TPeOOBaHMI K pe3ylbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTeNbHOM  HporpaMMbl  cpeiHero  obmiero  oOpa3oBaHMUs,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepanbHoi padoyeil MnporpaMmbl
BOCIIUTAHMSL.

[Iporpamma no mHpopmaTuKe Na€T MPEACTaBICHUE O LENIX, OOIIel CTpaTeruu
oOy4eHHMsI, BOCIUTAHUSI U Pa3BUTHS OOyHaroUIMXCsl CPEICTBAMHM Y4e€OHOro mpeaMmeTa
«Mudpopmarukay Ha yriayOJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MPEAMETHOE
CoJIep KaHMe, MPEeIyCMaTPUBAET €ro CTPYKTYpHUPOBAHUE IO pa3AeiiaM M TemaM Kypca,
ONpEJeNsieT pachpeiesieHue ero mo kiaccam (rojaMm HW3y4yeHus), Aa€T MPUMEPHOE
pacnpeneneHnue y4eOHbIX 4YacOB MO TEMATHYECKUM pa3jieslaM Kypca U peKOMEHIYEMYIO
(MpuUMEpHYI0) TMOCIENOBATEILHOCTh UX H3YyUEHUS C YUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOTO IMpOLECcca, BO3PACTHBIX OCOOEHHOCTEN
oOyJaroIuxcs.

[Iporpamma 1o uH(pOpPMATHKE ONpENeseT KOJWYECTBEHHbIE U KaueCTBEHHbIE
XapaKTepUCTUKU y4yeOHOro Marepuayia Juisl KaXJOoro roja M3y4deHus, B TOM 4YHCIIE
JUISL COJIEP>KAaTEJIbHOIO HAINOJHEHWS PAa3HOTO BHJA KOHTPOJA (IIPOMEKYTOUYHOMN
aTTecTalii 00yYarouuxcsi, BCEPOCCUMCKUX MPOBEPOYHBIX PabOT, rocydapCTBEHHOU
UTOroBOM  arrecranuu). IIporpamma 1o uHOpMaTUKe SBISETCI  OCHOBOM
JUISL COCTaBJEHHUS aBTOPCKUX YYE€OHBIX NPOrpaMM U Yy4eOHHMKOB, MOYPOUHOIO
IUIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegHeM o01ieM o0pa3oBaHUU OTPAXKAET:

CYIIHOCTh MH(POPMATUKH KaK HAYYHOMN TUCUHUIIIMHBL, H3y4arolle 3aKOHOMEPHOCTH
OpPOTEKaHUsT M  BO3MOXKHOCTH  aBTOMATHU3allMM  MHGOPMAIMOHHBIX  IPOIECCOB
B Pa3UYHbBIX CUCTEMAX;



OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COLIMATBHYIO CeEpy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  WHGOpPMATHKM W UHOOPMAIMOHHOU
NESATEIIbHOCTH.

Kypc wundpopmaTuku st ypoBHS CpeaHero oomero o0pa3oBaHusl SBISETCS
3aBEpIIAIOIIUM JTAllOM HEMPEPHIBHOM MOATOTOBKM OO0yYaromuxcs B 00JacTH
uHQOpMaTUKU U HWH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, OMHUpaeTCs
Ha cojiep KaHKe Kypca MH(POPMATUKHU YPOBHS OCHOBHOTO OOIIEro 0O0pa3oBaHUs U OIBIT
MOCTOSIHHOTO TPUMEHEHUsS] UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, NaéTr
TEOPETHYECKOE OCMBICIEHNE, UHTEPIPETALNIO U 0000LIEHUE ITOrO OMBITA.

PesynbraThl  yruyOn€HHOro  ypoOBHS ~ M3y4deHHs ~ y4eOHOro  mpenmMera
«MurdpopmaTrkay OpuEeHTUPOBAHBI HA TIOJYYCHHE KOMIIETEHTHOCTEH I TIOCTIEAYIOIICH
npoecCHOHANBHON JeATEIPHOCTH KaK B paMKaX JTaHHOW MpeAMETHOW 001acTH, Tak
U B CMEXHBIX ¢ Hel o0nacTsax. OHM BKJIIOYAIOT B ce0sl:

OBJIaJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS
JaHHAsT TpeIMeTHas 00JIaCcTh, PAClO3HABAaHUE COOTBETCTBYIOIIMX WM NPHU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PAa3IUYHbIC MOAXOJbl K H3YYECHHIO
SBJICHUM, XapaKTEPHBIX JIJIs1 U3y4aeMoi MpeaMeTHON 00acTy;

YMEHHE pelniaTh THUIOBBIC MPAKTUYECKUE U TEOPETUUECKUE 3a]jauu, XapaKTepHbIC
JUTSL UICTIONIb30BaHUS METOJIOB U MHCTPYMEHTApUs JaHHOU MPEAMETHOM 001acTH;

HaJIM4YUe MPEACTABICHUM O JaHHOM MpEeIMETHON 00JIacTH KakK LEeJTOCTHOW TEOpUu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU OOJIACTAMU 3HAHUIA.

B pamkax yrayOn€HHOTO YpOBHS U3y4YeHHS HHGOPMATHKH OOECIeYnBaeTCA
LeJICHANpPABICHHAs] MOJArOTOBKa OOy4YalIIUXcsi K MPOAOHKEHUI0 00pa3oBaHMs
B  OpraHusauusx npoecCUOHANbHOrO  00pa3oBaHWs MO  CIELHAIBHOCTSM,
HETMOCPEJICTBEHHO CBA3aHHBIM C U(PPOBBIMU TEXHOJOTUSMHU, TAKUM KaK MPOrpaMMHast
UHXeHepHs, UH(OpMalMOHHAas  0€30MacHOCTh, HMH(MPOPMALMOHHBIE  CHUCTEMBI
U TEXHOJIOTUU, MOOWJIbHBIC CUCTEMBI U CETU, OOJIbIIINE JAHHBIE M MAIIMHHOE 00y4YeHHE,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEW, MCKYCCTBEHHBIM HMHTEJUIEKT, TEXHOJOTHUH
OCCIpOBOJIHOM  CBSI3U,  POOOTOTEXHMKA, KBAHTOBBIE  TEXHOJIOTHH,  CHUCTEMBI
pacnpenesi€éHHOro peecTpa, TEXHOJIOTHU BUPTYaJIbHOU U JOTIOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 11e1b U3ydeHus: yueOHoro npeamera «Mudopmarrka» Ha yriry0iaéHHOM
YpPOBHE CpeIHero ooOmero obpa3oBaHus — oOecHedeHHE MaIbHEHINEro pa3BUTHS
UH(OPMAITMOHHBIX KOMIIETEHITUH 00yJaroerocs, ero roTOBHOCTH K JKU3HU B YCIOBUSIX
pa3BUBaOIIErocss HHPOPMALMOHHOTO OOLIECTBA M BO3pacTarolleil KOHKYpPEHILIMH
Ha phIHKE Tpynaa. B cBs3u ¢ »Tum mu3ydenue umHpopMatuku B 10—11 kmaccax JOMKHO
00€eCIeUHTh:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHS, OCHOBAHHOTO HA T[MOHUMAaHUU POJH
nHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
0OIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBITTUICHUS;



c(OpPMUPOBAHHOCTh YMEHUH pa3ianuaTh (HaKkThl U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BHJIETh HUX CBSI3b C KPUTEPHUSIMH OLIGHUBAHUS 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, NOHUMAHUE COLMAIBHOTO, 3IKOHOMHYECKOTO,
MOJINTUYECKOTO, KYJIBTYPHOTO, IOPUAMYECKOr0, MPUPOJHOrO, 3SPrOHOMHYECKOIO,
MEAMIMHCKOIO U (PU3HOIOTMYECKOr0 KOHTEKCTOB HH()OPMALIMOHHBIX TEXHOJIOTUH;

OPUHATHE TPABOBBIX U OJTUYECKUX ACIEKTOB HH(POPMAIMOHHBIX TEXHOJIOTUH,
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, MOTHUBALMU  OO0YyYaroUIuxcs
K CaMOpPa3BUTHIO.

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

Paznen «ludpoBasi rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPOHCTBA KOMITBIOTEPOB
U JpYrux D3JEMEHTOB IM(PPOBOTO OKPYXKEHHS, BKIIOUas KOMIBIOTEPHBIE 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 MOHSITUNMHBIMN
anmapar  MH()OPMATUKHU, BOMNPOCHI  KOJUPOBAHMS  HWH(POPMALMH, HU3MEPEHUs
nH(OPMAITMOHHOTO 00BEMA JaHHBIX, OCHOBBI alIreOphl JIOTUKH M KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pazgen «AnroputMsl W IpOrpaMMUpPOBAHHME)» HANpaBIE€H Ha  Pa3BUTHE
AJITOPUTMUYECKOTO MBIIIIEHUS, pa3pabdOTKy alrOpUTMOB U OLIEHKY WX CIIOXKHOCTH,
(GbopMHpOBaHWE HABBIKOB peaM3allMi MpOorpaMM 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 OTAEIbHBIM
MOTHUBUPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCH.

YrnyOnéHHbIi YpOBEHb U3YUYEHUS UH(GOPMaTUKU PEKOMEHIyeTCs
JUIL  TEXHOJOTMYECKOro  MpoQuis,  OPUEHTUPOBAHHOTO  HA  HMHXKEHEPHYIO
u  UHQOpPMAMOHHYIO cdepbl AEATENbHOCTU. YTIYONEHHBIA YpPOBEHb W3YUYEHUS
uHQoOpMaTUKA  OOECreYrBaeT: TMOATOTOBKY  OOYyYalomUXCs, OPHEHTHPOBAHHBIX
Ha CIEUUATBHOCTH B 007acTM HWHOOPMAIMOHHBIX TEXHOJOTUA U HWHKEHEpPHBIE



CTHEIMATLHOCTH, YYaCTHE B TPOSKTHOM M MCCIIEIOBATEILCKON AEITeTbHOCTH, CBI3aHHOM
C COBpPEMEHHBIMHU HAIpPABICHUAMU OTPACIH HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K YyYacTHI0O B OJMMIIMaAaXx MW caade EauHoro
roCyIapCTBEHHOT'O PK3aMeHa M0 HH(pOpMaTHKeE.

[TocnenoBaTenbHOCTh M3YyUEHHUSI TEM B IpejaesaX OJHOTO roja OOy4eHHUS MOKET
OBITh M3MEHEHA IO YCMOTPEHHUIO YUYUTENsl TMPU MOATOTOBKE pabodeil mporpammbl
¥ TIOYPOYHOTO TUIAHUPOBAHUSI.

Oob11ee yncio 4acoB, peKOMEHJOBAHHBIX JIJIs 3ydeHus nupopmaruku — 272 yaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kiacce — 136 gacos (4 yaca B HEJEIIO).



COJIEP) KAHUE OBYYEHUS!

10 KJIIACC

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. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBbI
npoueccopom. OnepaTuBHast, MOCTOSTHHAS U I0ATOBpEMEHHas naMsaTh. 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 A0JroBpeMeHHOM naMstu. [11aGnons! 1uid onvcanus rpynn ¢aitios.

[Iporpammuoe oOecnedeHue. JluneH3upoBaHue MPOrpaMMHOTO oOecTeUeHUs
u 1uudpoBeIX pecypcoB. lIponpuerapHoe M CBOOOJHOE NPOrpPaMMHOE OOECIEUEHHE.
KoMMmepueckoe M HEKOMMEpPYECKOE MCIOJb30BaHUE MPOrPAaMMHOIO OOECHeYeHUs
u Uu@poBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaEMas 3aKOHOJATEIbCTBOM
Poccuiickoit  @exepanuu 32 HENPABOMEPHOE  HCIMOJB30BAHHUE  IMPOTPAMMHOTO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpyHUUIIBI TIOCTPOEHUSI U alapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie npotokoibl. Cets MHTEpHET. Anpecanus B cetu 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 CBSA3UM C Yy3JI0M 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-TOProBJisi, OpOHUPOBaHUE OUJIETOB U TOCTUHMII.

! Kypcueom Bblienen Marepual, KOTOPBIH He sBIAETCS OOS3aTENbHBIM TIPH M3YYEHUH U HE BXOJAUT B COJEPIKAHHE
IIPOMEXKYTOUYHOM MJIM UTOTOBOM aTTECTALMU 110 IPEAMETY.



l'ocynapcTBeHHBIE AIEKTPOHHBIE 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 W HDKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJIb30BAHHEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTUH. OO0mme mnpoOjaeMbl  3alUThl
uHdopmaruu ¥ uHPopManMoHHOM Oe3omacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIBIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX MH(GOPMAIIMOHHBIX
cuctemax. IIpaBoBoe oOecneueHne HHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMPOHHA
yugposas noonucs, cepmupuyuposarHvle catimol U OOKYMEHMbI.

[IpenoTBpaleHue HECAHKITMOHUPOBAHHOT'O IOCTYMA K JINYHON KOH(DUIEHIINATbHON
uH(pOopMaIuu, XpaHsIIecss Ha MEPCOHATIbBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe o0ecriedeHrue U crnoco0bl 00phObI ¢ HUM. AHTUBHPYCHBIE
nporpammbl. OpraHuzainusi JTUYHOTO apxuBa HH(opmaiuu. PesepBHOe KoOmupoBaHHE.
[TaponbHas 3ammTa apXuBa.

[udpoBanue nanHbix. CuMMeTpUYHbIE U HecuMMeTpuuHbie mudpel. udper
npoctoit 3amensl. [ludp Leszapsa. lludp Buwxkenepa. Anroputm mudpoanust RSA.
Cmezanozpadghus.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nannble u 3HaHUSA. MHGOpMalMOHHBIE MPOIECChl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepbiBHBIE W  JUCKPETHBICE BEJIMYUHBI W cuUTHaibl. HeoOxomaumocThb
JTUCKpEeTU3aIy nHpopMaIuu, npeaHa3HauYeHHOM /TSl XpaHEeHH s, Iepeadn 1 00paboTKu
B LIU(POBBIX CUCTEMAX.

JIBonuHO€E KOaMpoBaHKe. PaBHOMEPHBIE U HEPABHOMEPHBIE KOMBL. [[ekonnpoBanue
COOOIIEHUM, 3alUCaHHBIX C TOMOIILI0 HEPABHOMEPHBIX KOJO0B. Ycioue DaHo.
[locTpoeHne  OOHO3HAYHO  ACKOOUPYEMBIX  KOJOB C  IIOMOUIIBIO  JEpPEBa.
I'pagp An.A. Mapxosa. EnuHunel u3MepeHus kojaudectBa nHGopmarmu. AndaBUTHBIN
MOAXO/] K OLIEHKE KOJMYecTBa UH(POPMAITUH.

Cuctembl cuucnenus. Pa3BépHyTas 3amuch I1EIbIX MW JPOOHBIX YHCEIN
B MO3UIIMOHHOM cucTeMe cunciaeHus. CBoHWcTBAa MO3UIIMOHHOW 3alMCU  YHCIA:
KOJIMYECTBO LMU(P B 3aMUCH, NMPU3HAK JAEIUMOCTH 4YHCIa HAa OCHOBAaHUE CHUCTEMBI
CUMCJICHUSI. AJITOPUTM TIepeBOJia LIEJIOT0 Yuciia U3 P-U4HOM CHUCTEMBI CUUCIICHUS
B JICCATUYHYIO. AJITOPUTM TMEpeBOJa KOHEUHOM P-u4yHON ApoOu B JECITUYHYIO.
AJITOpUTM MEpeBO/a 1IEJIOT0 YMCia U3 JeCATUYHOM CHCTEMBI CUMCIICHHUS B P-uuHylo.
[lepeBoax KOHE4HOW necATUYHON Apodbu B P-umynHyro. J[BouuHas, BOCbMepUYHas U
IIECTHA/IIAaTepUYHAs CHUCTEMbl CUUCIIEHUS, CBSI3b MEXKIYy HUMU. ApudMeTHYeCKUe
ONEpPALK B MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS. Tpouunas ypasHoseuleHuas cucmema
cuucnenus. [{80UyHo-0ecamuynas cucmema CHucieHus.

Konuposanne tekctoB. Komupoka ASCII. OnnoOaiiTHbie koaupoBku. CTaHmapT
UNICODE. Koguposka UTF-8. Onpenenenue napopManmoHHOT0 00bEMa TEKCTOBBIX
COOOILIEHUH.



KonupoBanne nzobpaxkenuii. Ouenka mHGOpMAIIMOHHOTO 00bEMa rpaduueckux
JAHHBIX TIPH 33JJaHHBIX Pa3pelIeHUuH U TTyOuHEe KOJUpOBaHus 11BeTa. [IBeToBBIC MOACITH.
BekropHnoe komupoBanue. ®opmatel rpadudeckux daitnoB. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. OrneHka HHGOPMAIIMOHHOTO OOBEMA 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX YAaCTOTE AUCKPETU3ALNH U PA3PSIAHOCTH KOAUPOBAHUS.

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

Jlornueckne omnepauuu. Tabmuubl HMCTHHHOCTU. JIOrMYEeCKUE BBIPAKEHUS.
Jlornyeckue ToxjecTBa. Jl0Ka3aTeabCTBO JIOTMYECKUX TOXKJIECTB C MOMOLIBIO TaOJIHIL
WCTUHHOCTH. JIornueckue onepanny 1 ONepanuy HaJl MHOKECTBAMH.

3akoHBl anreOphl JIOTMKU. OKBUBAJIEHTHBIE TMPEeoOpa3oBaHUsl  JOTUUYECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

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

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOpPMaJIbHBIE (DOPMBI, ITOPUTMBI MX TOCTPOCHHS IO TaOIUIE
VMCTUHHOCTH.

Jlormyeckue BNEMEHTBI B cocTaBe KowmImbiorepa. Tpurrep. Cymmarop.
MHoropa3psaneii  cymmarop. IlocTtpoeHne cxem Ha  JIOTUYECKUX — DJIEMEHTax
[0 3aJaHHOMY JIOTMYECKOMY BBIPAXEHUIO. 3aluCh JIOTUYECKOTO BBIPAXKECHUS
0 JIOTUYECKOU cxeme. Muxpocxemvl U mexHON02UsL UX HPOU3IBOOCEA.

[IpencraBieHne HENbIX YACEI B TAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh JUaIa3oHa
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. [HudpoBanue ¢ momMoIipio moOUTOBOM OTNEepaIuu «MCKII0Ya0IIee
NIJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHCEN B MaMsITH KOMIBIOTEpA. 3Hayallas 4acTb
U TOpSNOK uyucia. Jluama3zoH 3HAaYeHW BEHIECTBEHHBIX uucen. [IpoGiembl
XpaHEHNs BEUIECTBEHHBIX YMCEJl, CBA3aHHBIE C OTPAHMYECHUEM KOJUYECTBA Pa3psaoB.
BrimoniHenne  omepanuii ¢ BEHIECTBEHHBIMH  UYWCJIAMHU, HAKOIUJIEHHWE OIIHUOOK
MIPU BBIYUCIICHUSAX.

AJITOPUTMBI U IPOrPAMMHPOBAHKE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIIKMX aJrOpPUTMOB
YIPaBJIEHUS UCTIOJTHUTEISIMH U BBIYACIUTEIBHBIX AITOPUTMOB. OTpeIeIEHNE UCXOTHBIX
JAHHBIX, TIPU KOTOPBIX AITOPUTM MOXET JaTh TPEOYEeMbIi pe3yJbTar.

Oranbel pemieHuss 3aJad  Ha KomnbloTepe. VHCTpyMEHTalbHBIE CPEACTBA:
TPAHCISATOP, OTJIATYUK, MPOPUIMPOBIIMK. KOMIUIALKS U UHTEPIPETALMS IPOTrPamMM.
BupryanpHble MalIuHBL.



WuTerpupoBanHass  cpepa  pa3paboTkU.  Meroapl  OTHAAKUM — MPOrPaMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX TaOimuu. Otnagouneiii  BeiBoA. [lomiaroBoe
BBITIOJIHEHNE NTpOrpaMMebl. Touku octaHoBa. [IpocMoTp 3HaYEHUIN TEPEMEHHBIX.

S3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYMCIICHHBIC, BELIECTBEHHBIE, CHUMBOJIbHBIC, Jlorndeckue. BerBnenus. CnoxHble
ycioBus. llukibr ¢ ycnoBueM. [lukisl mo mnepeMeHHOW. B3anmmo3ameHsSeMOCTh
pa3IuYHbIX BUIOB IUKIOB. MHBapuaHT 1ukia. CocTaBieHUE HUKIIA C UCIIOIb30BAHUEM
3apaHee ONpeeIEHHOr0 MHBapUaHTa [UKIIA.

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

AnroputMbl 00pabOTKM HATYypadbHBIX YHCEN, 3alMUCAHHBIX B TMO3HIIMOHHBIX
CUCTEMax CYMCJICHUA: pa30MeHHe 3alluCu 4uciaa Ha  OTACNbHbIE  LUDPHL,
HaXOXXJEHUE CYMMbl M TPOM3BENCHUS ULU(Dp, HAXOKICHHE MaKCUMaJIbHOU
(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. PekypcuBHble 00bekTHI ((pakTansl). PekypcuBHbIE Mpoleaypsl 1 QyHKIUU.
Hcrnonb3oBaHue CTEKA ISl OpraHU3ally PEKYPCUBHBIX BBI30BOB.

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

Yucnennbie MeToabl. TouHOE W MPUOIMKEHHOE pEIlIeHUs 3amadu. YUHMClIeHHbIE
METO/bl PEIICHUs YypaBHEHWI: MeTol nepedopa, METOJA MOJOBUHHOTO JIEJEHUS.
[TpubnmxE€HHOE BBIUMCIICHHUE AJTMH KPUBbIX. Bpruncienue miomazieit Gpuryp ¢ moMmoIpto
YHCIEHHBIX METOJIOB (METOJl MPSAMOYTOJILHUKOB, MeTo1 Tpanenuii). [louck makcumyma
(MUHUMYMa) QYHKIIMU OJTHOM MEPEMEHHON METOA0M MOJIOBUHHOTO JIEJICHHUS.

OO6paboTka  CHMBOJIBHBIX  JaHHBIX. Bcrpoennsie  QyHkmum - s3bIKa
MpOrpaMMHUPOBaHUsL I O0OpaOOTKHM CHMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaObOTKHU
CUMBOJIBHBIX CTPOK: MOJICYET KOJMYECTBA MOSBICHUNA CHMBOJIA B CTpPOKE, pa3OueHHe
CTPOKH Ha CJIOBA MO MPOOETbHBIM CUMBOJIaM, TIOUCK MOJICTPOKH BHYTPHU JJAHHOM CTPOKH,
3aMeHa HalJIeHHOW MOJACTPOKM Ha APYTYIO0 CTPOKY. ['eHepaiust Bcex CIOB B HEKOTOPOM
andaBuTe, YAOBIECTBOPSIOIIMX 3aJaHHBIM orpanuudeHusM. IIpeoOpa3oBaHue uwucna
B CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel M TOCIEIOBAaTENbHOCTH  4Hcel.  Boruncinenne  0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHMBAa WJIM YHUCJIOBOW IOCIEN0BATENLHOCTH (CYMMBI,
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NPOU3BEJEHUS, CpPEAHEro apuMeTHYecKoro, MUHUMAJIBHOTO M MaKCHUMAaJIbHOT'O
AJIIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIMX 33JaHHOMY YCIOBHIO).
JInHeWHbIN MMONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBka OAHOMEpPHOTO MaccuBa. IIpocTble MeETOJbl COPTUPOBKU (METO
nmy3bIpbKa, METOJ BbIOOpa, cOpTUpoBKa BcTaBkamu). CopTupoBka ciusinueM. beictpas
coptupoBka maccuBa (anroput™m QuickSort). J[BOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MacCHBeE.

JIBymMepHBIE MAacCCUBBI (MATPULbI). AATOPUTMBI 0OPAOOTKH IBYMEPHBIX MACCUBOB:
3aMoJHEHUE ABYMEPHOTO YHCIOBOIO MAaCCHBA IO 33JJaHHBIM MPaBHUIIaM, IOUCK JIeMEHTa
B JIBYMEPHOM MAacCHBE, BBIYMCJIEHHME MakCUMyma (MUHHMyMa) 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).

NudopmManuoOHHbIE TEXHOJIOTHH

TexctoBblli mpomeccop. PenakrtupoBanue u ¢opmatupoBanue. IlpoBepka
ophorpadun u rpammarrku. CpeacTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTypUpOBAaHHBIE TEKCTOBBIE JOKYMEHTBL. (CHOCKH,
ornasienue. KomnektuBHas pabora ¢ JOKyMEeHTaMu. MIHCTpyMEHTBI peneH3upOoBaHuUs
B TEKCTOBBIX mporeccopax. OOmaunbie cepBuchl. JlenoBas mnepenucka. Pedepar.
[IpaBuna TUTUPOBAHHMS HUCTOYHUKOB M OQOpMIIEHUS OuOIHOrpaduuecKuX CChIIOK.
OdopmieHue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TEKCTA.
TexHunueckue cpeacTaa BBoja Tekcra. Crieriuanu3npoBaHHbIE CPEACTBA PENAKTUPOBAHHUS
MaTeMaTHYECKUX TEKCTOB.

AHamm3 paHHbIX. OCHOBHBIE 3aJayd  aHAJIA3a JAHHBIX: IPOTHO3UPOBAHUE,
KJaccu(ukanus, KiacTepusalus, aHau3 oTKIoOHeHuH. [lociienoBaTenbHOCTh peleHus
3aJlay aHaJIM3a JJAHHBIX: COOp MEePBUYHBIX JTAHHBIX, OYUCTKA U OLIEHKA Ka4eCTBa JJAHHBIX,
BBIOOp W/WJIM TIOCTPOCHUE MOJENH, MPEeoO0pa30BaHUE JTaHHBIX, BU3YaJIU3aLMs JAHHBIX,
UHTEpIIpeTaunsl  pe3yapTaroB. lIporpaMMmHble CpeAcTBA W HHTEPHET-CEPBUCHI
11 00pabOTKKU W TIPEACTABIICHHS JaHHBIX. bojbiue gaHHbIe. MammHHOE OOydeHHE.
HUnmennekmyanvHuiti anaius OAHHbIX.

AHanu3 1aHHBIX C TOMOIIbIO JIEKTPOHHBIX TA0JIML. BbruncieHre cyMmbl, CpeTHErO
apumeTryeckoro, HaubOIbIIEro (HAMMEHBIIIET0) 3HAaUeHHsI Auana3oHa. Berumcienue
kod(pduneHTa KOppeIAlMd JBYX PSAAOB JaHHBIX. [locTpoeHue CTOIOYATHIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pynkmuii. [logdop nuHum
TPEH/a, PEIIEHUE 3a/1a4 ITPOTHO3UPOBAHUS.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK [IOMCK HaWIy4lllero pelieHuss B 3aJaHHbIX YycioBusix. lleneBas QyHkus,
orpanuveHus. JlokanpbHbIE U TIIOOANTBHBIA MUHUMYMBI 1efeBod ¢GyHKmnu. Pemienue
3aJlay ONTUMM3ALUHU C TTOMOLIBIO AJIEKTPOHHBIX TaOIHUII.
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11 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

TeopeTnueckue TMOAXOMbI K OIECHKE KoOJW4YecTBAa HWHGOpManuu. 3aKOH
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 Uaen anroputMoB cxarus JPEG, MP3.

CkopocTb nepenayu JTAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
0T MH(POPMALIMOHHOTO O00BEMA JTaHHBIX M XapaKTEPUCTUK KaHaja CBs3U. [IpuumHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeade JaHHbIX. Kospl, mo3Bosstone oOHapyKUBaTh U
UCIIPaBJIATh OIMIMOKH, BOHUKAIOIIME MpHU Mepenaye AaHHbIX. PaccTossHue X3MMUHTA.
Koauposanue ¢ nosropenrem 6utoB. Koasl XammuHra.

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

Mopnenmn u wmogaenupoBanue. lLlens monenupoBanus. COOTBETCTBHE MOJAECIN
MOJICIIUPYEMOMY OOBEKTY WIHM TIpoLeccy, Lenu MojaeaupoBaHus. Dopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM Il BOCIPHUSTHS
yenoBekoM. ['padpuueckoe npeacraBieHue TaHHBIX (CXEMBbI, TAOIULIBL, TPadUKH).

I'padbr. OcHoBHbIE OHSTHS. Buasl rpados. Onucanue rpados ¢ TOMOUIbI0 MATPHII
CMEXHOCTH, BECOBBIX MATPHL, CIIMCKOB CMEKHOCTH. PellleHne anropuTMUYeCKUX 3a1ad,
CBSI3aHHBIX C aHAIU30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMHU
rpada, ompeneseHWE  KOJMYECTBA  PA3IMYHBIX IMyTE€H  MEXAYy BepLIMHAMU
OPUEHTHPOBAHHOI'O AlIUKIMYECKOro rpada).

HlepeBbst. bunapnoe paepeBo. JlepeBbss momcka. CrocoObl 00Xoma Jepesa.
[IpencraBnenne apuPMeTHIECKUX BHIPAKEHUI B BUJIE JepeBa. J{MCKpETHBIE UTPBHI IBYX
UTPOKOB ¢ noHoM uHdopManueil. [loctpoeHue aepena rnepedopa BapuaHTOB, ONTMCAHKE
CTpaTeruu Urpbl B TaOJW4YHOW QopMe. BBIMIpHINIHBIE W MPOUTPHILIHBIE TMO3HUIIMH.
BbIUrphIIHbIE CTPATETUU.

CpenctBa HCKyCcCTBEHHOro MHTesUIeKTa. (CepBUCHI  MAIIMHHOTO —IMEPEeBOJA
U pacro3HaBaHus ycTHOW peun. KornutuBHble cepBuchl. WneHTtuduxanus v MOHCK
n300pakeHnid, pacrno3HaBanue sui. CamooOydvarouiuecsi cuctembl. VMCKycCTBEHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcmons30oBaHME METOIOB HMCKYCCTBEHHOIO
UHTEIJICKTa B O0O0ydYarommx cuctemax. lcmoiib30BaHHE METOIOB HCKYCCTBEHHOTO
WHTEUIEKTa B  poOoToTexHuke. MuTepHeT 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 cOKHOCTH BhIYUCIICHU. Bpemst paboThl 1 00bEM UCTIONB3YyEMOM MTaMATH,
UX 3aBUCHMOCTb OT pa3Mepa UCXOJHBIX TaHHbIX. OLIEHKa aCUMIITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJMHOMHUAIBHOW CIIOKHOCTU. [lepedopHble alropuTMBI.
[Tpumepsl pa3InYHBIX AITOPUTMOB PELICHUS OHOM 3a]Ja4H, KOTOPhIE UMEIOT PA3ITHUHYIO
CJI0)KHOCTb.

[Touck mpoCTHIX YUCEN B 3aJIaHHOM JMAINa30HE C MOMOIIbIO aJrOPUTMa «PEIIETO
Oparochenar.

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  BBIpaKEHHUA.  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 2nyouny.
O6x00  epagpa 6  wupuny.  KolnuecTBO  pa3iMYHBIX  NyTEed  MEXIY
BEpIIMHAMM OPUEHTUPOBAHHOTO alukiaudeckoro rpada. Anroput™ JledKCTphI.
Aneopumm Dnovoa—Yopwanna.

HepeBps. Peanmuszanms aepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOWYHBIE
(Ounapubie) nepeBbs. llocTpoeHue gepeBa Il 3aJaHHOTO  ApUPMETHUYECKOTO
BbIpaKeHUs. PexypcuBHBIE anropuTMbl oOxona aepeBa. lcmonb3oBaHue cTeka U
ouepenu s 00xo/a iepeBa.

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

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBanuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIM3.
Pa3zpaborka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOTO  MOJAXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOpdU3M.

Cpenst  ObicTpoM  pa3paboTku nporpamm. IlpoektupoBanue uHTepderica
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 MOJICIIUPOBAHMS.

JuckpeTu3anus npyu MaTeEMaTHYECKOM MOJICIIMPOBAHUY HEMTPEPBIBHBIX MPOIIECCOB.
MopenupoBanue JIBUKCHUS. MopenupoBanue OMOJIOTUYECKHUX CUCTEM.
MaremaTu4ecKre MOJEIN B SKOHOMUKE. BBIUMCIUTENBHBIE SKCIIEPUMEHTBI C MOJIEIISIMH.

OO6paboTka pe3ysbTaTOB IKCIIEpUMEHTa. MeTo1 HauMEeHbIINX 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 ogHOTHIHEIX 00BekTax. Ilome, 3ammch. Kirou Tabmmipl. Pabota ¢ roroBoi 0a3oi
JAHHBIX. 3amojHeHue 0a3bl JaHHBIX. [loWck, copTHUpoBKa W (QuUIbTpanus JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl € TapameTpamu. Bbryucisembie OIS
B 3aIIpocax.

MHoroTabiuunpie 0a3bl AaHHBIX. THIBI CBA3eld MexAy Tabiumamu. BuenrHuit
kito4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Ocnognbie npunyunvl Hopmaruzayuu 6as OanHulx. Azvik ynpasnenus oannvimu SQL.
Cosz0anue npocmuix 3anpocod Ha sasvike SQL Ha b100pKy OAHHBIX U3 0OHOU MAOIUYbL.

Hepenayuonnvie 6azvl 0annwix. IKcnepmmusie cucmemvl

Nutepuer-npuinoxenus. [loHstne o cepBepHOM M KIMEHTCKOM 4YacTsAX Caura.
TexHONOorusl «KJIMEHT — CEPBEP», €€ TIOCTOUHCTBA M HemocTaTku. 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
(mudpoBbIX QoToanmapaToB MU MHUKPOCKOIOB, BHJIEOKaMep, CKaHEPOB M 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. IIpumutuBbl.  V3menenwe  mopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pynmupoBka. Kpusble. ®DopMarbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaiusi pacTpoOBBIX N300paKEHUH.

[IpyHIMIBI TTOCTPOEHUS M PEOAKTUPOBAHUSA TPEXMEPHBIX Monenei. CeTouHble
Mojiend. Marepuansl. MonennpoBaHue HCTOYHUKOB OCBelleHusA. KaMmepbl. AquTHBHbBIE
texHonoruu (3D-npunTepsl). [loHSATHE O BUPTyadbHOW 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 pe3yibTaThl OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTH OOyYarouuxcs
PYKOBOJACTBOBAaTbCA  CPOPMUPOBAHHOM  BHYTpEHHEH  TO3WIMEH  JHYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKACHUH,
COOTBETCTBYIOIINX TpaJAULIMOHHBIM LIEHHOCTAM POCCHIICKOTO o0miecTsa,
paclIMpeHre XKU3HEHHOTO OIBITA W OMNbITa JEATEIBHOCTH B IPOLECCE pPEANTU3aLNU
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 HCTOPHUYECKOMY HACJCAMIO, JTOCTIKEHUSM Poccun
B HayKe, MCKYCCTBE, TCXHOJIOTHAX, IIOHMMAaHHWE 3HAYCHHS HMH(POPMATUKH KaK HayKH
B JKU3HU COBPEMEHHOT'0 OOIIEeCTRA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:
c(OPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  TOBEJCHMUS;
CIIOCOOHOCTh OLICHMBATh CHUTYyallMI0 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 BOCIIPHHHMMATH pa3IdYHbIE BHIbI HCKYCCTBa, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3HIecKOro BOCIUTAHMA:

c(hOpMHUPOBAHHOCTh 3J0POBOTO M 0e30MacHoro odpasa >KU3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3J0POBBIO, B TOM YHCIIE 3a CUET COONIOACHHUS TPeOOBAHMIA
0e30macHO OJKCIUTyaTalldd CPEICTB HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTH;
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6) TPyA0BOro BOCIUTAHUA:

TOTOBHOCTb K AaKTHBHOM JEATEIIbHOCTH TEXHOJOTUYECKOH M  COLHUAIBHON
HAMpaBJICHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO I€ATEIbHOCTD;

uHTEepec Kk  chepam  mpodecCHOHANBHOW  JAEATETBbHOCTH,  CBSI3aHHBIM
Cc WHPOPMATUKOH, NPOTrpaMMHUPOBAHHEM H HH(OOPMAIIMOHHBIMH 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 MPOTHKEHUU
BCEM KU3HHU,

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HaHME TI00ATILHOT0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U IyTel UX pelnieHus,
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 yCIIOBUSAX 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(hOpMHUPOBAHHOCTD:

CaMOPETyJIMPOBAaHUs, BKIIOYAKOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aalTUPOBATHCS 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, YYUTBIBATH €r0 TIPU OCYIIECTBICHHH KOMMYHHKAIUHA, CIIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

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

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenusi nHOOPMATUKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y obyuaromerocss OyayT copMupoBaHBl METANpPeIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAJIBHBIX YUCOHBIX JNEHCTBHIX, & HMEHHO — ITO3HABATEIbHBIC YHHUBEPCATbHBIC
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yuyeOHble JIeWCTBUSA, KOMMYHUKATHBHbIE YHHUBEpCaJbHbIE YydeOHble JEHCTBUS,
pEryJATUBHBIC YHUBEPCAIbHbIC YUeOHbIC JEHCTBUS, COBMECTHAS I€ATEIHHOCTb.

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 1 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 pa3peIleHUs Mpo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEILICHMS MPAKTUYECKUX 3a/lad, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS;

OCYILIECTBIISITh PA3JIUYHBIE BUJbI JE€ATEIIBHOCTH 10 NOJIYYEHUIO HOBOT'O 3HAHUS, €TO
WHTEpIIpeTaluy, NPeoOpa30BaHUIO0 U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYyaIUsX,
B TOM YHCJIE TIPH CO3/IaHUU YUYE€OHBIX U COITUATBHBIX TPOEKTOB;

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

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTEIIbHOMN NeATEILHOCTH
U KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh IPUYMHHO-CJIECTBEHHBIC CBS3U U aKTyaJU3UpOBaTh 3a7avy, BbIIBUTaTh
TUIOTE3Y €€ pelieHus, HaXOUTh apTyMEHTHI JIJIsl I0Ka3aTebCTBA CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHaJM3UPOBaTh TMOJYUYCHHBIE B XOJI€ PEIICHUS 3aJauydl Pe3yJbTaTbl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

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

yMETh TIEPEHOCUTh 3HAHWS B TI03HABATEIBLHYIO M TMPAKTUYECKYIO 00JIacTu
KU3ZHEICSITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTel;
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BbIIBUT'aTh HOBBIC UACH, ITPCAJIaraTb OpUIrnHaJdbHbIC ITOAXO0AbI U PCHICHHA, CTAaBUTh
HpO6JIeMBI " 3a1a4M, JOITYCKAOINEC aJIbTCPHATHBHBIC PCIICHUS.

Pa6ora ¢ ungopmanmei:

BJIQJICTh HABBIKAMH TOJyYeHUS HWHPOPMAlMd 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 1IEJIEBOH ayTUTOPHH, BEIOUpAst ONTUMATIBHYIO (DOPMY MPEJCTABICHUS U BU3YATH3aIlNN;

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 HABBIKAMH PAaCIO3HABaHUS U 3aIUThl MHGOpMaLUK, WHPOPMAITMOHHOM
0€30IMacHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUS
Oo0menue:

OCYUIECTBJISATH KOMMYHHUKALIUU BO BCEX chepax KU3HU;

paciio3HaBaTb HeBep6aJ'IBHI>I€ CpCaACTBa O6HI€HI/IH, IIOHUMAaTb 3HAa4YCHHUC
COOMAJIbHBIX 3HAKOB, PaCIIO3HABATD ITPCAIIOCHIIKA KOH(l)J'II/IKTHBIX CI/ITyaHI/Iﬁ 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 H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHUA C HCIIOJIB30BAHHUCM A3BIKOBBIX
CPEACTB.

CoBMecTHasI 1eITEJILHOCTD:

IIOHUMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM W WHIAMBUAYAIbHOU
paboThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ yUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEH KaXJ0T0 YJI€Ha KOJUIEKTUBA;

MIPUHUMATH LEJIM COBMECTHOU ESATEIBHOCTH, OPraHU30BbIBATh U KOOPJANHUPOBATH
JIEUCTBUS 110 UX JTOCTUKECHUIO: COCTABJIATH IUIAH IEMCTBUM, PACTIPEACIISITH POJIM C YUETOM
MHEHUU yYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

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 HWHHUIIMAaTHUBHBIM.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranmsanus:

CaMOCTOSITEJIBHO ~ OCYLIECTBJISITh  TIO3HABATEIBHYIO JEATEIBHOCTb, BBISABIATH
npo0JsieMbl, CTaBUTh M (HOPMYIHpPOBaTh COOCTBEHHBIE 33Jauyd B 0OOpa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

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

JABATh OLIEHKY HOBBIM CUTYyalUsAM;

paciupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUN;

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 OLEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJa/IeTh HaBbIKAMM IO3HABAaTEIbHOM pe(IEKCUU KaK OCO3HAaHHUS COBEpLIAEMbIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJb30BAThH
npueémMbI pedIeKCUU ISl OLIEHKU CUTYallMH, BBIOOpA BEPHOT'O PELICHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHUMAThL PEIICHUSA 110 HUX CHHKECHUIO;

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(pOpMALIMOHHAsS CUCTEMAY, «CUCTEMA YIPABICHUY;

BJIaJICHWE METO/IaMH MOoMcKa HHpopMaIuu B ceTd VIHTepHET, yMEeHUE KPUTHIECKH
OLIEHWBATh WHPOPMAITUIO, TIOTYYEHHYIO U3 ceTu HTepHeT;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JTaHHBIE, IPUBOIUTH IPUMEPHl UCTOUHUKOB UX
MOJyYeHUSI W HaIpaBJICHUS HCIIOJIBb30BAHMS, YMEHHUE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aJauM aHajJu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIMS, KIacTepu3anus, aHallu3
OTKJIOHEHMI), IOHUMATh MOCJIEA0BATEIbHOCTh PEIICHUS 3aJ1a4 aHaJu3a JaHHbIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA U OICHKA KauecTBa JAaHHBIX, BEIOOP /WM MOCTPOCHHE
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 ONEPAMOHHBIMH CUCTEMAMHU, OCHOBHBIMHU BUJIAMH
IpOrpaMMHOro oOecredeHuss i pelleHuss Y4eOHbIX 3ahad 10 BbIOpaHHOU
CHelUaIN3alHH;

HaJM4Ke MPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM MHUpE,
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  PaclHpoOCTPaHEHUE  IMEPCOHAIBHBIX  JIAHHBIX,
coOntoieHne TpeOOBaHUM TEXHUKH OE€30MaCHOCTM W TUTUMEHbl 1pu  padbote
C KOMIIBIOTEpaMH U JPYTMMH KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUS, MOHUMAaHHE
IIPABOBBIX OCHOB MCIIOJb30BaHUS KOMIIBIOTEPHBIX NMPOrpaMM, 0a3 JaHHBIX M pabOThI
B cetu MHTEpHET;

NOHUMAaHUE OCHOBHBIX IPHUHIMIIOB JUCKPETHU3allMM  Pa3JIMYHBIX  BUJOB
uH(pOpMaIu, YMEHHE ONPEAENsITh MHPOPMALIMOHHBIA 00bEM TEKCTOBBIX, I'paUueCKUX
Y 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEEISITh
CPEIHIOI0 CKOPOCTh NE€pEJayd JaHHbBIX, OLEHUBAaTh W3MEHEHHE BPEMEHM IIEepeaadu
IPU U3MEHEHUH UH(POPMALIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHala CBSI3U;

YMEHHUE UCIOJIb30BaTh IIPH PELICHUH 33]1a4 CBOMCTBA MTO3ULIMOHHOM 3aIllCH YUCEN,
IrOpUTMa MOCTPOCHHUS 3aIIMCH YUCIa B TO3UIIMOHHOW CUCTEME CUUCIIEHUS C 3aIaHHBIM
OCHOBAHMEM M TIOCTPOEHHUS 4YHUCla 10 CTPOKE, COAep Kalledl 3amuch 3TOr0 YMcia
B INO3ULHOHHOM CHCTEME CYHMCIICHMS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHUE BBINOJHATH
apr(pMeTHYECKUE ONEePALUU B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBINOIHITHh MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIOIB3Ys 3aKOHbI
anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTHUYECKOE BBIPAXKEHHWE B JU3BIOHKTHBHOMN
U KOHBIOHKTUBHOM HOpMajbHBIX (opMax IO 3aJaHHOM TabJule HWCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJIEPIKALIETO NTEPEMEHHBIE, pellaTh
HECJIOKHBIE JIOTHUYECKUE YPABHEHUS U CUCTEMbI YPABHEHHUI;

NoHUMaHue 0a30BbIX AITOPUTMOB OOPAOOTKHM YHCIOBOM M TEKCTOBOW MHPOpMaLUu
(3amuch 4Kces B MO3UIMOHHON CHCTEME CUMCIICHHSI, HAXOXKIEHUE BCEX MPOCTHIX YHUCEI
B 33/IaHHOM JIMaa3oHe, 00paboTKa MHOTOPa3PsIAHBIX LENBIX YK CEIl, AaHATTU3 CUMBOJIBHBIX
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CTPOK M JIPYTHX), aITOPUTMOB TOWCKA W COPTUPOBKH, YMEHHE ONPEIEIIATh CI0KHOCTh
HU3y4aeMbIX B Kypce 0a30BBIX aIrOpPUTMOB (CYMMHPOBAaHHE »JJIEMEHTOB MAaCCHBA,
COPTHPOBKAa MAacCHBa, IMEepeOOpHBIE AITOPUTMBI, JBOWYHBIA TIOWCK) W TMPUBOJUTH
IPUMEPBI HECKOJIBKUX aIrOPUTMOB Pa3HOM CII0OKHOCTH JIJIsl pEIICHHS OJTHOH 3a1a4u;

BJIaJICHHC YHUBEPCALHBIM S3BIKOM ITPOrPaMMHPOBaHMsI BEICOKOTO ypoBHS (Python,
Java, C++, C#), npencraBieHUsIMA O 0a30BBIX THMAaX JAHHBIX U CTPYKTypax JIaHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABIISAIOMINE KOHCTPYKITUH, YMEHHUE OCYIIECTBIISATH
aHaIIM3 TPEIJIOKCHHON MPOTrpaMMBI: OIpPENesaTh pPe3yabTaThl pabOThl MPOTPAMMBI
IpU 33JaHHBIX HCXOJTHBIX JAHHBIX, OMPEACNATh, MPH KAKUX HCXOIHBIX JTaHHBIX
BO3MOYKHO TIOJYyY€HUE YKa3aHHBIX PE3YyJIbTAaTOB, BBISBISTH JTaHHBIE, KOTOPHIE MOTYT
npUBeCTH K OmUOKe B paboTe mporpamMmbl, (HOpMyIUpOBaTH MPEAJIOKECHUS
0 YIIYUIICHUIO TPOTPAaMMHOTO KOJIa;

YMEHHE  CO3/aBaTh  CTPYKTYpUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTepUalibl C HCIOIB30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOIB30BaTh OJJIEKTPOHHBIC TaONWIBI JI1 aHalu3a, MpPEICTaBICHUS
u 00pabOTKM JaHHBIX (BKJIIOYas BBIUMCICHUE CYMMBI, CPEIHETO apu(MeTHuecKoro,
HanOOJIBIIIETO W HAMMEHBIIIETO 3HAYEHUH, pelleHne YPaBHEHHM, BHIOOP ONMTHMAIBHOTO
peIIeHws, TO00p JIMHAK TPEHAA, PEIICHUE 3a7a9 MPOTHO3UPOBAHUS).

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, OOECTEeUMBAIOIINI HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JIMHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSICHATh NPUHLHUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CKaTUS JAHHBIX;

YMEHHE pellaTh aAITOPUTMUUECKHE 3a]]a4l, CB3aHHbIE C aHAJIM30M rpadoB (3agaun
MOCTPOEHHUS ONTUMAIBHOTO MTyTH MEXY BepIIMHAMU rpada, onpeneiaeHust KoJIudecTBa
pa3NUYHBIX MyTE€H MEXAYy BEpIIMHAMH OPHEHTHPOBAHHOIO alMKIW4yeckoro rpada),
YMEHUE UCMOJIb30BaTh JE€PEBbS IIPU aHAIIN3€E U IOCTPOEHUH KOJIOB U JUJISl IPEICTABICHUS
apu(pMETUYECKUX BBIPAKEHHUI, PU PEIICHUM 3a/Jady MOUCKa U COPTUPOBKH, YMEHHUE
CTPOUTH JEPEBO WIPHI MO 3aJ]aHHOMY aJIrOpUTMYy, pa3padarbiBaTb U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATErUIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCIOJb30BATh B IPOrpaMMax JaHHBIE PA3JIMYHBIX TUIIOB C yYETOM OTpaHUYECHHI
Ha JMana3oH MX BO3MOKHBIX 3HAUYEHWUM, MPUMEHSATH MPHU PELIEHUU 3aJlad CTPYKTYpPbI
JTAHHBIX (CTIHMCKH, CIOBAPH, CTEKH, OUEPEAN, JEPEBHS), UCIIOIB30BaTh Oa30BbIE ONEPALIUH
CO CTPYKTypaMU JIaHHBIX, IPUMEHSATh CTaHIaPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKKH YUCIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK, MCIOJb30BaTh 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 CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKType, CPEIACTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TaOJIUYHBIC (PEISIIIMOHHBIC) Oa3bl
JAHHBIX (COCTaBIISATH 3alpoChl B 0a3ax MaHHBIX, BBHITIOJHATH COPTUPOBKY W TOUCK
3anucel B 0a3e JaHHBIX, HANOJHATH pa3pabOTaHHYIO 0a3y MTaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHUE WCIOJb30BaTh KOMIBIOTEPHO-MATEMATHUYCCKUE MOJEIHN I aHaln3a
OOBEKTOB U TMPOIIECCOB: (POPMYIUPOBATH 1EIb MOJIECTUPOBAHUS, BBINOIHATH aHAIHU3
PE3yNbTAaTOB, MOJYYEHHBIX B X0JI¢ MOJICTUPOBAHMS, OIICHHBATh COOTBETCTBUE MOJICIH
MOJICIUPYEMOMY OOBEKTY HIIA MPOIECCY, MPEACTaBIATh PE3yIbTaThl MOACIUPOBAHUS
B HaIJISIJTHOM BHJIE;

yMeHUe OpraHU30BHIBATH JMYHOE  WH(OpMaAIMOHHOE IPOCTPAHCTBO
C UCIOJIb30BAHWEM PA3IMYHBIX CPEICTB IU(MPOBBIX TEXHOJIOTHM, MOHUMaHUE
BO3MOXKHOCTEH  IH(PPOBBEIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX NPHUHIIMIOB pPabOThl, BO3MOXXHOCTEM W OrpaHUYCHHUS
MIPUMEHEHUS TEXHOJIOTHI NCKYCCTBEHHOT'O HHTEIIICKTA B PA3JIMYHBIX 00JIACTAX, HATHYNE
MPEACTABICHUM O Kpyre peniaeMbiX 3a7ad MallMHHOro oOydeHus (pacrno3HaBaHUS,
KJaccupuKalMd W MNPOTHO3UPOBAHMS) HAJIUYME TPEACTaBICHUM 00 HCMOIb30BaHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3IMYHBIX MPOGECCHOHATBHBIX Cepax.
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TEMATHYECKOE IIJIAHUPOBAHUE!

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 KOMITbIOTEpaMHU
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 OTE€YECTBEHHBIX CIIELUATUCTAX,
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. BcTpoeHHbIC
KOMITBIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTr3mpoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINNA PA3BUTUS
BBIYMCIIUTEILHON TEXHUKH.

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

1.2

[IporpammHuoe
obecrieueHue

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

U JCUHCTAIISALUS IPOTPAMMHOTO
o0ecreyeHusl.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MenieHnst 1 UMEHOBaHUs (ailioB

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

PaboTats ¢ rpadguueckum unrepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIaPTHBIMU U CITYKEOHBIMU
NIPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEe[KEepaMH.

COOTHOCHUTDH BUJIBI JIUIIEH3U I

Ha HMCI0JIb30BaHUE MPOTPAMMHOI0
o0ecreyeHus U opsJI0K €ro
UCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOIUTE IPUMEPHI POTIPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTS PEIICHUS OJTHUX M TEX XKe 3a/1ad.
Ha3pBaTh OCHOBHEBIC TIPABOHAPYIIICHHUS,
UMEIOIINE MECTO B 00JIaCTH
MCIIOJIb30BaHUS IPOTPAMMHOTO
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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 OpraHU3alMU JOKAJIbHBIX U

rJ100abHBIX KOMITBIOTEPHBIX CETEH.

[TpuBoaUTH MpUMEPHI IPOTOKOJIOB
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
JBIKEHUS 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 TOCTHHHUII.
['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
KOJIM4eCcTBa HHPOPMALIIH.

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
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
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 IIECTHA/IATEepUYHAS] 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 IIECTHAIATEPUIHON CHCTEMaMHU
CUHCJICHUSI.

BhINoOAHATE CllOXEHUE U BEIUUTAHUE
YuCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAALATEPUIHON
CUCTEMaX CUUCIICHUSI.

OcCymIecTBIATh KOJMPOBAHNE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Onpenenatbs HHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIICHUI B Pa3HBIX
KOJMPOBKAX.

Brruucnsars pazMep HBETOBOM NaJIUTPhI
10 3HAYEHHUIO OUTOBOM TITyOUHBI 1IBETA.
Omnpenenars pazMepsl rpaduIecKux
(baiiI0B MPY U3BECTHBIX PA3PEIICHUN U
riryOuHe KOAUPOBAHUS IIBETA.
Boruucnsats nHGOpMaIIMOHHBIN 00BEM
1 POBOI 3BYKO3AIMCH TI0 YaCTOTE
JTUCKPETU3AINH, 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 TEOPHEN MHOMKECTB.
Brruncniars 3HaueHUs TOTHYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusiMy KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMIUIUKALINH,
SKBHUBAJICHIIU Y.

[TpoBoauTh aHaIN3 TAOJIUIl HCTUHHOCTH.
CrtpouTth 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.

Kanonuueckuie (Gopmbl IOTHUECKUX
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, apudmeTnyeckuii 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 POrpaMMHPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB
pabOThI MPOCTEUIITNX ATOPHUTMOB
yIPaBJICHUS UCTIOJIHUTEIISIMU U
BBIYUCIIUTEIILHBIX aJITOPUTMOB.
OmnpeneneHne UCXOIHBIX TaHHBIX,

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 TUKIINYECKUE
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. [IpocmMoTp 3HaUCHUN
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 3aauy Ha MoA3a4auH.

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 pyHKIMU sA3bIKA A3bIKa MPOTPAMMHPOBAHUS
IPOrpaMMUPOBAHUSA JIJIs1 00pabOTKH 111 00pabOTKHU CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTpiBaTh U 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. ['eHeparus 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,
IIPEAIIOIAraroIUX UCII0Ib30BaHUE
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)

aJITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
U IBYMEPHBIX MAaCCUBOB, Ha BELIOpAaHHOM
SI3BIKE TTPOTPAMMHUPOBAHHSL.
Paszpabamvieame npocpammoi

0J151 peuleH sl nPOCMbIX 3a0a4 AHAIU3A
OQHHBIX.

Ilpaxkmuueckue padomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uiénnolx
Xapaxkmepucmuxk Maccusa (Yucio8otl
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. JlenoBas 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
IIOCJIEN0BATENBHOCTD PEILIECHUS 3a1a4
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[TocnenoBaTenbHOCTH pellIeHUs 3a1a4
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 [IpeICTaBJICHUS JaHHBIX. bosbime
JaHHble. MalmHHOe 00yUYeHHe.
HUnmennekmyanvuvii anaius OAHHbIX.
AHanu3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apu(pPMEeTHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPEAIUU IBYX PSIIOB
nanHbIX. [locTpoenue cTonbyarsIx,
JUHEHYATHIX ¥ KPYTOBBIX JHArPaMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonOop muaMK TpeHaa, pelieHue 3aaa4
MPOTHO3UPOBAHUS.

HucneHHoe pelieHrue ypaBHEHU N

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

aHaJIM3a TaHHBIX.
Pemath nmpocThie 3a1auu aHaIM3a
JAHHBIX C TIOMOIIIBIO DJICKTPOHHBIX
TaOJINLI.

Hcnonr30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpaduKu ISl HATJISTHOTO
NIPEICTABJICHUS TaHHBIX.

Pemates pocThie pacuéTHBIC U
ONTHMHU3AIMOHHBIC 32/1aYH C [IOMOIIHIO
AJIEKTPOHHBIX TaOJIUII.
Ilpakmuueckue pabomut:

1. Ananu3z 0anuvix c nomowvo
9NeKMPOHHBIX MabIUY.

2. Haensaonoe npedcmasienue
Pe3yIbmamos CmamucmuyecKou
00paboOmKU OaHHBIX 8 8UOE OUALPAMM
cpedcmeamu peoaKxmopa 371eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHLE.

4. Yucnennoe peuteHue ypasHeHut

C NOMOWbI0 N00OOpa napamempa.

5. Pewenue 3a0ay onmumuzayuu

C NOMOWBIO IIEKMPOHHBIX MAOIUY
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JlokanbHbIe U TJ100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITUMHM3AIIUH C TTOMOIILIO
AJIEKTPOHHBIX TaOJHUIL

Wroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaumeHnoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

Ne
/11

KomuuectBo
4acoB

[IporpamMmmHOE copepraHne

OCHOBHBIE BUABI E€ITEIILHOCTH
o0ydJaronmxcs

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

BeposTHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CHKATHUS JAHHBIX.

Anroputm LZW. ANTOpUTMBI CoKATHUS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoJupoBaHus 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€ aITOPUTMbI
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.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTBue. CucteMHbIN 3P heKT.
VYrpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObparHas CBs3b

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

(aneopummol JPEG, MP3).
4. Ilomexoycmoiiuusvie KOOl

1.2

MopaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJEIUPOBaHUsA. AJIEKBATHOCTD
MOJIETN MOJEINPYEMOMY OOBEKTY WIIH
Iporeccy, eI MOACIUPOBAHUS.
dopmann3anus MPUKIAIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJICJIUPOBAHUS B BUJIE, YIOOHOM

JUTSl BOCIIPUSATHSI YEJIOBEKOM.
['padrueckoe nmpeacTaBiIeHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padgwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpad)0B ¢ TOMOUIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTH. Perienne
AITOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
C aHaM30M IpadoB (MMOCTpOCHUE
ONTUMAJILHOTO IyTH MEX]TY
BepIIMHaMu rpada, onpeeeHue
KOJIMYECTBA PA3JIMYHBIX TyTEH MEXIY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
aIMKJIMYEeCcKOro 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. Criocoosl 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.
IIepcriekTUBBI 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 006EM HucnionbzyeMoit | 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. [Ipumepbt
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJHOM 3a/1a4M, KOTOPBHIE 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 JMHAMHYECKOE
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-
4acmomHo20 co8apsi 018 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 Jetixkcmpoi).

9. Bovluucnenue peKypcusuvix (yHKyull
C HOMOWBIO OUHAMUUECKO20
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 mporpamMm Ha OCHOBE [IpoexTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPHEHTHPOBAHHOTO NOAXO0AA. | IS OIUCAHUS IIPEIMETHOM
WNukancynsiys, Hacae0BaHue, obmnacTu.
nosmmMophuzm. Pa3pabateiBaTh nporpamMmbl
Cpensbl ObICTpO pa3zpaboTKu c rpaduueckuM uHTEepderncom.
nporpamm. [IpoextupoBanue N3ydats BTOPOU A3BIK
uHTEpQeiica moJb30BaTeIs. IPOrpaMMHPOBAHUS
Hcnonb30BaHne TOTOBBIX yrpaBisieMblX | Ipakmuueckue pabomot:
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 MOJIEIISIMHU.
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.
[TosicHATb HEOOXOJUMOCTH U CYITHOCTb
TUCKPETU3AINY TIPU PEIICHUH
BBIYHCIIUTEIHLHBIX 33/1a4 C TIOMOIIIBIO
KOMITBIOTEPOB.

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

Ilpakmuueckue padomut:

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowbto memooa Moume-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma
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3.2

bas3n1 nanHbBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHuE
CBeJIcHUH 00 OJTHOTUITHBIX 00BEKTaX.
ITose, 3ammck. Kirou Tabnuiel. Paborta
C TOTOBOM 0a30i TaHHBIX. 3aOJTHECHUE
0a3bl naHHbBIX. [Touck, copTHpPOBKA U
buIbTpanys TaHHBIX. 3aIPOCHI

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
oannvimu SQL. Coz0anue npocmoulx
sanpocos na szvike SQL na svibopky
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonnvie 6bazvi Oannwvix.
Oxcnepmuvie cucmemol

XapakTepusoBaTh 0a3y TaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoexkTrpoBaTh MHOTOTAOINIHYIO 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 pabomol:

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-CTpaHULE. 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
MHUKPOCKOTIOB, BUJIEOKaMepP, CKAaHEPOB
U IPYTUX YCTPOMCTB).

['paduueckuii penaktop. Pazpemnienue.
Kanpuposanue. Ucnpasnenue

[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.
Kanasnel. CoxpaneHue BbIAEIEHHOU
obnactu. [loaroToBka mumrocTpaui
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
M300paKeHUsI.

BexropHas rpaduka. [IpuMUTHBEI.
N3MeHneHne nopsiaka 3JI€MEHTOB.
BripaBHHBaHME, pacrpeesicHue.
I'pynnuposka. Kpussre. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue
KOHTYpOB. Bektopuszanuus 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 no pazneny 48
PezepBHoe Bpemst 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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