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@denepanbHas pabodas mporpamma Mo ydebHomy mnpeamery «HbopmaThkay
(yrinyOnénHpli ypoBeHb) (IpeaMeTHas o01acTh «MaTeMatrka u nHQopMaThKay) (J1anee
COOTBETCTBEHHO — TMporpaMma 10 HHpOpMaTHKe, HWH(MOpPMATHKA) BKIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUE O0YUCHHS, INIAHUPYEMbIC PE3YJIHTaThl OCBOCHHUS
MPOrpaMMbI 110 HTHPOPMATHKE, TEMATHIECKOE TUIAHUPOBAHUE

Conmepxanre  OOy4YCHHSI pPacKpbhIBaeT COJCpXKaTelbHbIC JIMHUU, KOTOpPHIE
npeyiaraloTcs A 00s3aTebHOTO M3YYCHHS B KaXKJIOM Kilacce Ha ypOBHE CPEIHETO
oO1ero oOGpazoBaHMs.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IMPOTpaMMBbI 10 WH(POPMATHUKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMepuoa OOy4YeHHS Ha ypOBHE
CpeaHero o01ero 00pa3oBaHus, a TaKXKe MPEAMETHBIC IOCTHKCHHS 00ydarolerocssa
KQK/IbI 101 00yUYeHUS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no wuHdopmaTuke (yriiyOJ€HHBIH YpPOBEHb) Ha YpPOBHE CPEIHErO
oOmero obpazoBaHusl pazpaboTaHa HAa OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOM  0Opa3oBaTeNbHOM  HporpaMMbl  cpeiHero  obmiero  oOpa3oBaHMS,
npeacraBieHHbix B ®I'OC COO, a Takxke (QenepanbHoil padboyell NporpaMMbl
BOCITUTaHUS.

[Iporpamma no uHpopmaTHKe NaéT MpeACTaBICHUE O IENsIX, 00Iel cTpaTeruu
OoOy4eHHMs, BOCITUTAHUSI U Pa3BUTHUS OOYYAIOIMIUXCS CPEACTBAMU Y4EOHOro mpeaMera
«Mudpopmarukay Ha yriyOoJEHHOM ypOBHE, YCTaHaBIMBAET 00s3aTEIbHOE MPEIMETHOE
CoZIepKaHue, MPeyCMaTPUBAET €ro CTPYKTYPUPOBAHHE MO pasfesiaM U TeMaM Kypca,
OTIpEeNeTNsieT pachpeqesieHne ero mo kjaccam (TofaM Hu3ydeHwus), AaéT TpUMEpHOe
pacnpeneneHue y4eOHbIX YaCOB 10 TEMATHUECKUM pasjiesiaM Kypca U PeKOMEHIyeMYO
(MpUMepHYI0) TMOCIEAOBATEIIBHOCTh WX HW3YYEHUS C YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKHA y4eOHOTO Tpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

[Iporpamma 1o uH(MOpPMATHKE OIpEAeNsieT KOJWYECTBEHHbIE W KadyeCTBEHHBIC
XapaKTEPUCTUKU y4eOHOTO MaTepuasa s KaKJI0ro roja U3y4deHus, B TOM YHCIIE IS
COJIEPKATEIBHOTO HAOJHEHHs PAa3HOTO BUA KOHTPOJS (MPOMEKYTOYHOW aTTECTAIlUuU
00yJarommxcs, BCEPOCCUUCKUX TPOBEPOUYHBIX pPabdOT, TOCYIapCTBEHHOW HWTOTOBOMU
arrectaruu). llporpamma 1o wuH(pOpPMATHUKE SBISAETCS OCHOBOM JJIsl COCTaBICHUS
aBTOPCKUX YYEOHBIX TpOrpaMM M Yy4eOHWUKOB, MOYPOUHOTO TUIAHMPOBAHUSA Kypca
YUHUTEIICM.

Nudopmartuka B cpennem o611eM 00pa3oBaHUHN OTPAKAECT:

CYIIHOCTh MH(DOPMATHKHU KaK HAyYHOW JUCITUTUIMHBI, U3yYaroiell 3aKOHOMEPHOCTH
NPOTEKaHUS W  BO3MOXHOCTH  aBTOMAaTH3allMM  HWH(MOPMAIMOHHBIX ITPOIIECCOB
B PA3JIMYHBIX CUCTEMAX;



OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, MPEXKIE BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COIIMABHYIO CeEpY;

MEXAUCIHUIUIMHAPHBIA ~ Xapaktep  MHQOpMATHKU U HUHPOPMALUOHHOU
NEeSATEIbHOCTH.

Kypc wundpopmaTuku st ypOBHS CpeIHEro oOIero oOpa3oBaHUA SBISETCS
3aBEpIIAIOIIUM JTAllOM HENpPEephIBHOM MOATOTOBKUA OOydalIMXcsa B o0yactu
uHQOpMATUKA M HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMUpAaeTcs Ha
coJiep)kaHue Kypca MH()OPMATHKH ypOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS U OMBIT
MOCTOSIHHOTO TMPUMEHEHUSI MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HaéT
TEOPETUIECKOE OCMBICIIEHUE, HHTEPIPETAIIUIO U 0000IIIEHHE ITOTO OTbITA.

PesynbraThl  yrayOn€HHOTO  YpOBHS ~ M3Y4YeHUsT  y4eOHOro  mpeaMmera
«HpopmaTrkay OpHEHTUPOBAHBI HA MOyYeHNE KOMIIETEHTHOCTEH AJIs MOCIeayIoIen
npoecCHOHANBHON JeATEIPHOCTH KaK B paMKaX JaHHOM MpeIMETHOW 00JIacTH, Tak
U B CMEXHBIX C Hell o0macTsax. OHU BKJIIOYAIOT B CeOS:

OBJIaJICHUE KJIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasT TpeIMeTHass 00JIacTh, PAClO3HABAaHUE COOTBETCTBYIOIIUX WM IPU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PA3IUYHbIE MOIXOIbl K H3YYEHHIO
SBJICHU, XapaKTEPHBIX JJIs1 U3y4aeMOil peIMETHON 00J1acTH;

YMEHHUE peniaTh TUIIOBBIE MPAKTUYECKUE M TEOPETUYECKHE 3aJauM, XapaKTEpPHBIE
JUTSL KICTIONIb30BAHUSI METOJIOB M HHCTPYMEHTApHs TAaHHOU MPEAMETHOM 00J1acTu;

HaJIM4YUe MPEACTABICHUN O JaHHOM MpPEIMETHON 00JIacTH KakK LETOCTHOU TEOpUu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrayOn€HHOTO YpOBHS U3y4deHUsT WHGOPMATHKU 00eCreunBaeTCs
LeJIeHANPABICHHAs] MOATOTOBKAa OO0y4YaloIIUXCid K MPOJOHKEHUI0 00pa3oBaHUSB
OpraHu3aIusIX po¢heCCUOHATIEHOTO oOpa3oBaHuUs o CHEUATBHOCTSIM,
HETOCPE/ICTBEHHO CBA3aHHBIM C NU(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MPOrpamMMHast
WHXEHEpHs, HHPOpMalHMOHHAs  0e30MacHOCTh,  MH(GOPMAIIMOHHBIE  CHCTEMBIU
TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBl U CETH, OOJIBIIINE JIAaHHbIE U MAlIUHHOE OOyYeHHE,
MPOMBINIUICHHBIA ~ MHTEPHET  BEIIeW, WCKYCCTBEHHBIH MHTEIUIEKT, TEXHOJIOTUH
OCCIIpOBOJIHOM  CBSI3U,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHUU, CHUCTEMBI
pacnpenenéHHoro peecTpa, TEXHOJIOTUH BUPTYaIbHOW U JIOTIOJTHEHHOM PEAJbHOCTEM.

OcHoBHas 11e1b U3ydeHus: yueOHoro npeamera «Mudopmarrka» Ha yriry0iaéHHOM
YpPOBHE cpenHero ooOmiero oOpa3oBaHus — oOecnedeHHe MaIbHEHIIEro pa3BUTHS
UH(OPMAITMOHHBIX KOMIIETEHITUN 00yJaronIerocs, ero roTOBHOCTH K JKU3HU B YCIOBUAX
pa3BuBaroIierocss MHGOPMAIIMOHHOTO OOIIECTBA M BO3pacTaroulell KOHKYpPEHLUU
Ha phIHKE Tpynaa. B cBs3u ¢ »Tum mu3ydenue umHpopMatuku B 10—11 kmaccax JOMKHO
00eCIeYuTh:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHS, OCHOBAHHOTO Ha TOHMMAaHWH POJHU
nHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUNA B COBPEMEHHOM
00IIIEeCTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMUYECKOTO MBIIIIJICHUS;



c(hOpMHUPOBAHHOCTh YMEHUHN pazinyaTh (PAKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BHJETh HUX CBS3b C KPUTEPHUSIMH OIEHUBAHUS M CBSI3b KPUTEPUEBC
ONpeeIEHHOW CUCTEMOM 1IEHHOCTEH, MpPOBEPSATh Ha JIOCTOBEPHOCTh M 00001IaTh
nHpopMaIuio;

c(hOpMUPOBAHHOCTH MPEICTABICHUI O BIUSIHUN HHPOPMAIIMOHHBIX TEXHOJIOTHI Ha
KU3Hb YeJOBEKa B OOIIECTBE, IMOHMMAaHHUE COLHUAIBHOTO, 3KOHOMHUYECKOIO,
MOJUTUYECKOTO, KYJIBTYPHOTO, IOPUIUYECKOrO, TMPUPOAHOTO, SPrOHOMUYECKOTO,
MEJUIIMHCKOTO U (PU3UOJIOTUYECKOT0 KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHH;

OPUHATHE TPABOBBIX M OSTUYECKUX ACHEKTOB HMH(POPMALMOHHBIX TEXHOJOTHUH,
OCO3HaHHE OTBETCTBEHHOCTH JIIOJICH, BOBJIEYEHHBIX B CO3JaHHE M HCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHEeHUE HH(OpMAINY;

CO3/IaHME€ YCJOBHM JUIsi pa3BUTHS HABBIKOB Y4eOHOM, MPOEKTHOH, Hay4dHO-
UCCIIEIOBATENIbCKOM M TBOPYECKOW JAEATEIBbHOCTH, MOTHUBALUKM  OOYYaIOLIUXCSK
CaMOpa3BUTHIO.

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

Paznen «ludpoast rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPONUCTBA KOMITBIOTEPOB
U JpYruxX D3JEMEHTOB IIM(PPOBOTO OKPYKEHUS, BKIIOYas KOMIBIOTEPHBIE CETH,
UCTIONIb30BAaHUIO CPEJICTB  OMEpAIMOHHON cHucTeMbl, pabore B cetu VMHTEepHET
Y MCTIOJIH30BaHUIO HHTEPHET-CEPBUCOB, MH(POPMAIIMOHHOM 0€30IaCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€OSl MOHSITUUHBIMN
anmapaT WHGOPMATUKH, BOMPOCHl  KOAUPOBAaHUS  WHGMOpPMALUK, H3MEpPEHUS
nH(OPMAITMOHHOTO O00BEMA JaHHBIX, OCHOBBI anreOphl JIOTMKM W KOMITBIOTEPHOTO
MOJICJIMPOBAHUSI.

Pasnmen «AnropuTMel ¥ TPOrpaMMHUPOBAHHE» HANpaBICH Ha  Pa3BUTHE
AJITOPUTMUYECKOTO MBIIUIEHUS, pa3padOTKy ajirOpUTMOB U OIIEHKY MX CJIOXHOCTH,
dbopMUpOBaHHE HABBIKOB pEATM3allMU MPOTPAMM Ha A3BIKAX MPOTPAMMHUPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «MHpopMalmoHHbIE TEXHOJOTUUY» MOCBALIEH BOINpPOCaM MIPUMEHEHUs
WHGOPMAIIMOHHBIX TEXHOJOTUH, pPEaTM30BaHHBIX B TMPUKIATHBIX MPOrPAMMHBIX
OpOAYKTax M MHTEPHET-CepBUCaX, B TOM 4YHCIE B 3aJayax aHajlu3a JaHHbIX,
MCIIOJIb30BaHMUIO 0a3 JTaHHBIX U 3JIEKTPOHHBIX TAOJUII IS PEIICHUS MPUKIAIHBIX 3a/1a4.

B nmnpuBenénnom panee conepkaHuu ydeOHoro mnpeamera «MHdopmaTrkay
KypPCUBOM BBIJICJIEHBI JOMOJHUTEIbHBIE TEMbl, KOTOPhIE HE BXOISAT B 00s3aTEIbHYIO
nporpaMMy OOYYeHHsl, HO MOTYT OBbITb MPEAJIOKEHBl JUIsI W3YYEHHs] OTAEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

VYriyOnéHHbli  ypOBEHb U3y4YEHUS UHOOPMATUKU  PEKOMEHAYETCS A
TEXHOJIOTHYECKOTO npodus, OpPUEHTUPOBAHHOTO Ha WHXCHEPHYIO U
nHOOPMAITMOHHYIO  c(epbl  MeATeTbHOCTH. YTIIYOJNIEHHBIH  YpPOBEHb  HM3yUCHHUS
uHhopMaTUKA  OOECMeYnBaeT: TOJATOTOBKY OOYYarOIIMXCS, OPUEHTUPOBAHHBIX
Ha CTEeNUAaIHbHOCTH B 00acTH MH(POPMAIMOHHBIX TEXHOJIOTHNA U MH)KEHEPHBIE



CTHEIMATLHOCTH, YYaCTHE B IPOEKTHOM U UCCIIEIOBATEILCKON IeATeIbHOCTH, CBI3aHHOM
C COBpPEMEHHBIMHU HAIPABJICHUAMU OTPACIH HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K VyYacTHI0O B OJUMIHagaXx W cAade EamHOTO
roCyIapCTBEHHOT'O IK3aMeHa 1o WH(OpMaTHKE.

[TocnenoBaTenbHOCTh U3YyUEHHUSI TEM B IMpejaesiaX OJHOTO rojaa oOyueHHUs MOXKET
OBITh M3MEHEHA 10 YCMOTPEHHIO YYHUTENs TpU TOJArOTOBKE pabouell MporpaMMbId
MOYPOYHOTO TUTAHUPOBAHHUS.

Oob11ee yrcio 4acoB, peKOMEHOBAHHBIX [T H3y4deHus: nHpopMaTuku — 272 yaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B HeJeIio).



COJIEP) KAHUE OGYUEHUS!

10 KJIIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHusg TEXHUKH OE30MACHOCTH M TMTHEHBI NMPU paboTe ¢ KOMIBIOTEpAMU U
JPYTUMU KOMITIOHEHTaMU [U(DPOBOTO OKPYKEHUSI.

[Tpununel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. [apsapockas apxumekmypa. ABTOMAaTHYECKOE BBIMOJIHEHUE MPOrPAMMBbI
npouieccopom. OnepaTuBHast, MOCTOSTHHAS U I0ITOBpEMEHHas naMsaTh. OOMEH JaHHBIMU
C nomo1bio MKUH. KoHTposiepbl BHEMIHUX YCTPOUCTB. [IpsMoil JOCTYI K HaMATH.

OCHOBHBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojorui. I[lapannenpHbie
BbIUHCIICHUA. MHoromnpoueccopusie cuctembl. CyrnepkoMinbroTepsl. PacripenenéHnbie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTka OONbIIMX AaHHBIX. MoOuIbHBIE TU(POBLIC
YCTPOMCTBA M WX POJb B KOMMYHHUKalMsSIX. BCTpOE€HHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOOTH3HpOBaHHBIE MPOU3BOJCTBA.

[IporpamMHOe oOecrieueHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. Buabl
IporpaMMHOro obecnedeHuss M uX HazHadyeHue. (OCOOEHHOCTH MPOTrPaMMHOIO
oOecrieyeHus: MOOWIBbHBIX ycTpoucTB. [lapamnensHoe nporpammupoBanue. CUCTEMHOE
nporpaMmHoe  oOecriedeHre. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAIISAUS U ACMHCTAILISIUS IPOTPAMMHOTO 00€CIIEYEHUSI.

QaitnoBble cucTembl. [IpuHUUIIBI  pa3MenieHUuss W HUMEHOBaHUs  (DAIJIOBB
noyroBpeMeHHo namsty. [1labmons! 1uist onucanus rpymn (aitios.

[Iporpammuoe oOecnieueHue. JluieH3UpoBaHUE MPOTPAMMHOTO OOecTeYeHUs
u uudpoBeIX pecypcoB. IIpomnpuerapHoe U cBOOOAHOE MpOrpaMMHOE OOecleYeHUeE.
KoMMepueckoe 1 HEKOMMEPYECKOE HCIOJIb30BAaHUE MPOTrPpaMMHOT0 00eCTeueHUus
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickont  @enepauuy  3a  HENPABOMEPHOE  HCMOJIB30BAHHE  MPOrPAMMHOIO
oOecrieueHus: U HU(PPOBBIX PECYPCOB.

[IpyHUUIIBI TOCTPOECHMSI M alMapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie mpotokoiibl. Cets IHTEpHET. Antpecanus B cetn MaTepHeT. [IpoTokonsl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ nomomblo Macok mnojacered. CereBoe
agMuHHACTpUpoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HaJIM4WA CBSI3U € y310M ceTu. OmnpeneneHne MapupyTa IBUKEHUS NAKETOB.

Bunbr NEeATETbHOCTU B CEeTH HNuTepner. CepBucsl HNuTepuera.
['eonndopmanmoHHbsie cHUCTEMbl. [ '€0JOKAIIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU
(HampuMmep, JIOKalusi MOOWIBHBIX — TelIe(OHOB, OMPENCICHUE 3arpyXE€HHOCTU
aBTOMarvcTpasei), MHTepHET-TOProBJIsd, OpOHUPOBAHUE OUJIETOB U TOCTUHHUII.

! Kypcusom BblieNeH MaTepuall, KOTOPhI He ABJISETCS 00A3aTelbHBIM IIPH U3YUEHUH M HE BXOJUT B COJIEPIKAHHE
MPOMEKYTOUHON UM UTOTOBOM aTTECTAL[UU O MIPEIMETY.



l'ocynapcTBeHHBIE AIEKTPOHHBIE CEepBUCHI U yciayrd. ColualibHbIE CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUS U OOMeHa AaHHBIMU. CEeTeBOMl ATHKET:
npaBuia TOBeACHUS B KuOepmnpocTpancTtBe. [IpoOirema MOMIMHHOCTH MOTYYEHHOM
uHpopmaruu. OTKpeITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE W HSKOHOMHYECKHE YIPO3bl, CBA3AaHHBIE C HCIOJIb30BAHHEM
MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OOmme mnpoOieMbl 3allUThI
uHdopmauu U uHbopMaIMOHHON Oe3zonacHocTH. CpeacTBa 3amUThl UHPOPMAIIUUB
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX M aBTOMATU3MPOBAHHBIX WH(OPMAIIMOHHBIX
cuctemax. IIpaBoBoe obOecrneueHre MHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMPOHHA
yugpposas noonucs, cepmupuyuposantvle caimsl U OOKYMeHmul.

[IpenoTBpalieHre HeCaHKIIMOHUPOBAHHOIO IOCTYTA K TUYHOU KOH(PHUACHIIMATIbHON
uH(pOopMaIuu, XpaHsIIecss Ha MEPCOHATIbBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe obecriedeHre U crnocoobl 00pbObI ¢ HUM. AHTUBUPYCHBIC
nporpammbl. OpraHuzainus JUYHOTO apxuBa HH(opMmainuu. PesepBHOe KomupoBaHHE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanubix. CuMMeTpudHble U HecuMMeTpuuHble HQPHL. [udpsr
npoctoit 3amensl. ludp esapsa. [ludp Buxenepa. Anropurm mmdpoBanus RSA.
Cmeeanoepaghus.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmarus, nanHele u 3HaHuMA. MHMOpManMOHHBIE IIPOIECCHI B IPHUPOJIEL,
TEXHUKE U OOIISCTBE.

HenpepbiBHBIE W  JUCKPETHBIE BEIMYMHBI U cuUrHalbl. HeoOxomumMocThb
JTUCKpeTH3aly HHGOpMaIUU, TpeIHa3HAYCHHON IJIs1 XpaHEHUs, epeladl 1 00paboTKu
B IU(POBBIX CUCTEMAX.

JIBonuHOE KOIMpOBaHKe. PaBHOMEPHBIE M HEPAaBHOMEPHBIE KOJBI. JlekoaupoBaHue
COOOIIEHUM, 3alMUCaHHBIX C TMOMOIIBI0 HEPABHOMEPHBIX KOJIOB. YcioBue DaHo.
[locTpoeHue OJHO3HAYHO JEKOAUPYEMBIX KOJOB € TOMOIILI0  jaepesa. I pagh
An.A. Maprosa. EnUHUIEI U3MEpEeHUs KoJinuecTBa nHpopmaruu. AndaBUTHBINA TOIXOM
K OLICHKE KOJInuecTBa HH(OPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LEIbIX HW  JAPOOHBIX YHCEI
B IO3UIIMOHHOM cucreMe cuuciaeHuss. CBoicTBa NO3WIIMOHHOW 3alWCU YHCIIA:
KOJIMYECTBO LMU(P B 3aMUCH, MPU3HAK JETMMOCTU YHKCJIa Ha OCHOBAHHE CHUCTEMBbI
CUHMCJICHUSI. AJITOPUTM MEpeBOjAa IEJIOoro yucia u3 P-uuHOW CUCTEMBI CUMUCIICHUS
B JICCATUYHYIO. AJTOpUTM TMepeBoAa KOHEUHOHW P-uyHONl ApoOuM B AECATUYHYIO.
AJITOpUTM TEpeBOIa 1IEJIOT0 YMCia U3 JEeCATUYHOM CUCTEMBI CUMCICHHUS B P-uunylo.
[lepeBo KOHEYHOUM mJecATUUHOU ApoOu B P-uunyro. JI[BonuHas, BOCbMEpUYHAs U
IIECTHA/IIATEpUYHAsT CHUCTEMBbI CUUCICHUS, CBSI3b MEXKAY HUMH. ApuUpMeTHUUecKue
OTepalny B MO3UIIMOHHBIX CUCTEMAX CUUCIEHUS. Tpouunas ypasHoseulenuas cucmema
cuucierus. J[8ounuHo-oecamuyHas cucmema CHUcCieHus.

Konuposanne tekctoB. Komuposka ASCII. OnnoOaiitHbie koaupoBku. CTaHaapT
UNICODE. Koguposka UTF-8. Onpenenenue nHGopmManmoHHOTO 00bEMa TEKCTOBBIX
COOOIIICHUH.



KonupoBanne nzobpakenuii. OueHka uHOOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX MPU 33JaHHBIX PAa3pEIICHUN U ITyOMHEe KOAUPOBaHuA 1BeTa. L[BeToBbIE MOAEIH.
BekropHnoe komupoBanue. ®opmarbl rpaduyeckux QaiinoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

Konuposanue 3Byka. OnieHka WHGOpMAMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX MPHU
3aIaHHBIX YaCTOTE AUCKPETU3ALMHU U PA3PSIHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHarue Beicka3piBaHMs. BbIckasbiBaTenbHbIE  (HOPMBI
(npenukatsl). KBaHTOPBI CyllIeCTBOBaHUS U BCEOOIIIHOCTH.

Jlornueckue omnepauuu. TaOmuubl HUCTUHHOCTH. Jlormyeckue BBIPAXKEHHS.
Jlormueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOJIHIL
VMCTHUHHOCTH. JIorndyeckue ornepanny 1 Ornepanuu HaJ MHOKECTBAMM.

3akoHbl anreOphl JIOTMKK. OKBUBAJIECHTHBIE TPEOOpa3oBaHUsl JIOTUYECKHUX
BbIpakeHUU. Jlornueckrne ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIMIA OT KOJIMYeCTBa apryMeHTOB. [loHbIe cucTEeMBbI TIOTHYECKUX (QYHKIIUM.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMBI MX TMOCTPOEHUS MO TabiuUIe
MCTUHHOCTH.

Jlormyeckue »HIEMEHTHI B cocTaBe KomImblotepa. Tpurrep. Cymmarop.
Muoropa3psaneii  cymmarop. I[loctpoeHue cxemM Ha JIOTMUYECKMX JJIEMEHTAaX I10
3aJaHHOMY JIOTUYECKOMY BBIPQXEHUIO. 3alMUCh  JOTHYECKOTO  BBIPAXKEHHMS IO
JIOTUYECKOM cxeme. Muxpocxemul u mexHON02UsL UX NPOU3BOOCTEA.

[IpencraBieHune HENbIX YACEI B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
Yycesl MPU OrpPaHUYEHUM KOoJu4yecTBa pas3psaoB. [lepenosiHeHHMe pas3psiAHON CETKH.
be33HakoBbIe M 3HAKOBEBIC JAaHHBIC. 3HAKOBBIM OWT. /[BOMYHBIN TOMOJHUTCIBLHBIA KO
OTPULIATENBHBIX YUCET.

[TobutoBble  jormyeckue onepauuu. Jlornueckuit, apudmeTnyeckuii U
nukindeckuit cipuru. [ludpoBanue ¢ moMOIIbIO MTOOGUTOBOM OTIEPAIIMH «UCKITIOUYAIOIIIEE
NJIN».

[IpencraBiieHre BELIECTBEHHBIX YMCENI B MaMATH KOMIIbIOTEpa. 3Hayalas 4acTb
U TOPSAOK 4yuciia. /[nama3oH 3HaYeHWI BeIIECTBEHHBIX 4Yuceln. [IpoGiieMbl XpaHeHus
BEILIECTBEHHBIX YNCEJl, CBA3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA Pa3psAIoB. BrinonHeHne
orepanuii ¢ BEIIECTBEHHBIMHU YHCIAMH, HAKOIUIEHUE OLIMOOK MPU BHIYUCICHUSIX.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE

OnpeneneHre BO3MOXKHBIX pE3YyJIbTaTOB pPabOThl MPOCTEUIIHUX aJTOPUTMOB
YIPABJICHUS UCIIOJIHUTEISIMHU M BBIYUCIIUTEIBHBIX AJITOPUTMOB. ONpeieIeHne UCXOJHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOyeMblid pe3yJbTar.

Otanbl penieHus 3aJad  Ha KOMIbIOTepe. IHCTpyMEHTalbHbBIE CpEICTBA:
TPAHCIATOP, OTJIAAUUK, MPOPUIUPOBIIMK. KoMIUIALUSA U UHTEPIPETALUS IPOTPAMM.
BuptyanbHble MallIUHBL.



WuTerpupoBanHas  cpeaa  pa3paboTku.  Meronpl  OTIAAKM — MPOrPaMM.
Hcnonp3oBaHue TpaccUpoBOUHbIX Tabmuil. Otnagouynsiii  BbiBoA. [lomarosoe
BBITIOJIHEHNE ITpOTrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumel pgaHHBIX:
LIEJIOYMCIICHHBIC, BEILECTBEHHBIC, CUMBOJIbHBIC, JIorndyeckue. BersieHunsa. CiioxHbIe
ycioBus. Ilukibl ¢ ycnoBueM. llukisl mo nepemMeHHOW. B3ammo3aMeHseMOCTb
pa3IUYHBIX BUIOB UKIOB. MHBapuaHT 1ukia. CoCTaBI€HHE UUKIIA C UCIOIb30BAHUEM
3apaHee ONpeeIEHHOrO MHBapHaHTa [IUKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. lcnons3oBanue kommeHTapues. Iloaroroska
OMHCAHMS IPOrPaMMbl U MHCTPYKIIUU JJIS [TOJIb30BATENS.

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCaHHBIX B TO3UIIMOHHBIX
CUCTEMax CUMCIEHHUS: pa30MeHME 3aliCH 4Yucia Ha OTHENIbHbIE IU(PbI, HAXOXKACHHUE
CYMMBI U TPOU3BEJEHUS HU(]p, HAXOKIECHUE MAKCUMAIBHON (MUHUMAIIbHOMN) LIU(PBHI.

Haxos1eHne Bcex MPOCThIX YHCEI B 3aJaHHOM Juara3oHe. IIpencrasienne yncia
B BHJE HaOoOpa NPOCTBIX COMHOXHUTENEH. AJTOpPUTM  OBICTPOrO BO3BEACHHS B
CTEIICHb.

OOpaboTka NaHHBIX, XpaHAUXCS B (ainax. TekcToBble W JABOUYHBIE (DAL
daitnoBble nepeMeHHbIe ((aiinoBble ykazarenu). UreHue u3 ¢aiina. 3anuchB daii.

Pa3Ouenue 3amaum Ha mnonzagaud. llogmporpammel (mponenypbl U (YHKIUH).
Pexypcus. PexypcuBHble 00beKTHI ((pakTainsl). PekypcuBHbIE Mpouieaypsl U PyHKIUU.
Hcnonb3oBaHue cTeKa JUisl OPraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHne  cTaHAAPTHOW  OMOMMOTEKM  sI3bIKa  IPOrPaMMHUPOBAHUA.
[ToaxtoueHne OMOIMOTEK MOANPOrpPaMM CTOPOHHHUX MPOM3BOAUTENEH. MOayIbHBIN
MPUHIUI TOCTPOESHUS IPOTPAMM.

UYucnennpie MeToabl. TouHOe W MpUOMMKEHHOE pelieHus 3anadyn. YucieHHbie
METO/bl PEIICHUS YypaBHEHUH: MeTojx nepedopa, METOHA MOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BIUMCICHHE JJIMH KPUBbIX. BbIunciaenue miomaaeii puryp ¢ HoMoIibo
YHCJIEHHBIX METOJIOB (METOJ MPSAMOYTOJIbHUKOB, MeTO Tpaneuuit). [lonck makcumyma
(MUHUMYMa) (PYHKIIMU OJJHOM MEPEMEHHON METOI0M MOJIOBUHHOIO JETICHHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX. Bcerpoennsie  QyHkmmm - s3bIKa
MPOTrPaMMUPOBAHUS 1T OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBIEHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, MIOMCK MOJICTPOKU BHYTPHU JAHHOM CTPOKH,
3aMeHa HaJEHHOW MOJCTPOKH Ha JAPYIyO CTPOKY. I '€Hepanus Bcex CIOB B HEKOTOPOM
andaBuTe, yAOBIECTBOPSIOIIUX 3aJlaHHBIM orpaHnyeHusiM. IIpeoOpazoBanue yucian
CUMBOJIBHYIO CTPOKY B OOpaTHO.

MaccuBel ¥ MOCJIEIOBATEILHOCTH  4Hcell. BpruuciieHue  0000MEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBA WJIM YUCJIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
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MPOU3BEICHUS, CPEAHEro apu(pMeTHuecKoro, MHUHHUMAIBHOTO M MaKCHUMAaJbHOIO
AJIIEMEHTOB, KOJMYECTBA JIJIEMEHTOB, VYAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHeWHbIM NONUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka OAHOMEpPHOTO MaccuBa. [IpocThie MeTONbI COPTUPOBKH (METOJ
ny3bIpbka, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (anroput™m QuickSort). J[BOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MacCHUBe.

JIBymMepHBIE MAacCUBBI (MAaTpULbl). AITOPUTMBI 00PaOOTKH IBYMEPHBIX MAaCCHBOB:
3aMoJHEHUE IBYMEPHOTO YKCIOBOIO MAaCCHBA IO 33JJaHHBIM MpPaBHIIaM, MOUCK AJIEMEHTa
B JIBYMEPHOM MAacCHBE, BBIYMCJIEHHME MakCUMyma (MUHHMyMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK M CTOJOIIOB JIBYMEPHOIO MAacCHBA.
Paspabomka npoepamm ons pewenus npocmeix 3a0auw awanuza Ooaunwvix (ouucmka
OaHHBIX, KIACCUDUKayUs, aHAIU3 OMKIOHEHUIL).

NupopmanuoHHbIe TEXHOJIOTHU

TexcroBeiii  mpoueccop. PemaktupoBanue u  dopmartupoBanue. [IpoBepka
ophorpadun u rpammariku. CpeAcTBa MOKMCKA U ABTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnons3oBanue crwieil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTbL. (CHOCKH,
ornanieHue. KonnexkrupHas pabota ¢ qokymeHTaMu. MHCTPYMEHTHI pelieH3uPOBaHUS
B TEKCTOBBIX Imporneccopax. OO6mnaunsie cepBuchl. [lemoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMS HCTOYHUKOB M OQOpMIIEHUS OUOIHOrpaPUUECKUX CCHUIOK.
OdopmiieHHe CHUCKa JUTEPATypbl. 3HAKOMCTBO C KOMITBIOTEPHOUM BEPCTKOM TEKCTa.
TexHuueckue cpeacTBa BBoja TekcTa. Cenuann3npoBaHHbIE CPEICTBA PENAKTUPOBAHUS
MaTEMATUYECKUX TEKCTOB.

AHamm3 naHHbIX. OCHOBHBIE 33Jayd  aHAJIW3a JAHHBIX: IPOTHO3WPOBAHHE,
KJaccu(ukanus, KiacTepusalus, aHaliu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3aJla4y aHaJIu3a JJAHHBIX: COOp MEePBUYHBIX JTAHHBIX, OUYMCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BBIOOp W/WJIM MIOCTPOCHUE MOENH, MPeoOpa3oBaHUE NAHHBIX, BU3YyalIU3alUs TaHHBIX,
WHTEpIIpETaunsl pe3ynbTaToB. [IporpaMMmHbBIE CpeacTBa W MHTEPHET-CEPBUCHI IS
00pabOTKM W TIPEACTaBICHMS MaHHBIX. bojbmue maHHble. MammuHHOE OoOyYeHHe.
HUnmennekmyanvrviii aHanu3 OAHHbIX.

AHanu3 1aHHBIX C TOMOILBIO ANEKTPOHHBIX Ta0IMIl. Bbrunciienne cyMMBbl, CpeHETro
apu(PpMETUIECKOTO, HauOOIbIIIEeT0 (HAMMEHBIEr0) 3HAUCHUS hana3oHa. Beraucienue
kod(pdunreHTa KOppensuu JABYX pSAA0B  AaHHBIX. [locTpoeHue cToOUYATHIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pynkmuii. [logdop nuHum
TPEHIa, PELIEHUE 3a]a4 TPOrHO3UPOBAHUS.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK TOMCK HaWIydIllero pelieHus B 3aJaHHbIX ychoBusx. llenmeBas QyHkuwms,
orpanuveHus. JlokampHbie W TIOO0ATBHBI MUHHMYMBI IIel€BOM (QyHKIMU. PerneHue
3aJlay ONTUMU3ALKHU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHII.
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11 KJIACC

Teopernueckue 0CHOBBI HHPOPMATHKH

Teopetnueckue mMOAXOABI K OICHKE KoJWdecTBa HWHGOpManuu. 3aKoH
anmutuBHOCTH HHpopMmarmu. Dopmyna Xaprim. HWabopmanus U BEpOSITHOCTD.
®opmyia lllennona.

AnroputMmsl cxkatus nanHbiX. AnroputM RLE. Anroputm Xaddmana. Aaroputm
LZW. Anroputmsl C:kaThsi JAHHBIX C MOTEPSIMU. Y MEHbILIEHNE TTTyOUHBI KOJIUPOBAHUS
nsera. OcHOBHBIE Uaen anroputmoB cxatust JPEG, MP3.

Ckopocth  mepenauu JAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
0T MH(POPMALMOHHOTO 00BEMA MAHHBIX M XAPAaKTEPUCTUK KaHala CBs3u. [IpuymHbI
BO3HMKHOBEHHS OIIMOOK IMpH nepeaaye faHHbIX. Kosibl, mo3Bossomue oOHapyXuBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMuUHTA.
Koauposanue ¢ noBropenrem 0utoB. Kojasl XaMMuHra.

Cucrembl. KomnoHeHTsl cucTeMbl M MX B3auMojehcTBUE. CHCTEMHBIM 3QeKT.
VYnpasnenue kak HHPOpMaIIMOHHBIN nporiecc. OOpaTHast CB3b.

Mopnenmn u wmognenupoBanue. lLlens monenupoBanus. COOTBETCTBHE MOAEIN
MOJIECIIUPYEMOMY OOBEKTY WM IIpoleccy, Lenau MopaenupoBaHus. Ddopmanuzanus
MIPUKJIAIHBIX 3a1a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM Il BOCIPHUSTHS
yenoBekoM. ['paduueckoe npencrapieHne JaHHBIX (CXEMBbI, TAOIUIIBI, TPAPHUKH).

I'padb1. OcHoBHBIE OHATHS. Buael rpados. Onucanue rpadoB ¢ TOMOUIBIO MATPHII
CMEXHOCTH, BECOBBIX MATPULI, CIIMCKOB CMEKHOCTH. PellleHne anropuTMUYECKUX 3a1ad,
CBSI3aHHBIX C aHAIU30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYyTH MEXAY BEpIIMHAMHU
rpada, ompeneseHUWE  KOJMYECTBA  PA3NIMYHBIX IMyTEeHd  MEXAy BepLIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO rpada).

HlepeBbs. bunapnoe paepeBo. JlepeBbss momcka. CrocoObl 00Xxoja Jepesa.
[IpencraBnenne apugMeTHIECKUX BHIPAKEHUI B BUJIE IepeBa. J{UCKpETHBIE UTPBI IBYX
UTPOKOB ¢ noHOM uHpopmanueit. [loctpoeHue nepeBa nepedopa BApUaHTOB, OMKCAHUE
CTpAaTeTMu UIpPbl B TAOJUYHON (opMe. BBIUIpHINIHBIE W MPOUTPHILIHBIE MO3UIUH.
BbIUrphIIHbIE CTPATETUN.

CpencrtBa HMCKYCCTBEHHOro MHTesieKTa. (CepBUCHI  MAIIMHHOTO — IE€pEBOAA
U pacro3HaBaHus ycTHou peun. KornutuBHble cepBuchl. MneHTtudukanus v mouck
n300pakeHnid, pacrno3HaBanue Jyuil. CamooOywaromuecs cUCTeMbl. MCKyCCTBEHHBIN
WHTEJJIEKT B KOMIIBIOTEPHBIX uUrpax. lcrnonap30BaHME METOJOB HCKYCCTBEHHOTO
UHTEIJIEKTa B O0Oydarommx cucremax. lcrnonb3oBaHHe METOIOB HMCKYCCTBEHHOTO
WHTEUIEKTa B  poOoToTrexHuke. MurepHer Bemeid. IlepcnmexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX MHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
dopManuzanms NOHATUA ainropurMa. MammHa TeropvHIra Kak yHUBEpPCajlbHAas
Mozenb Beiuncinenui. Tesuc Yepua—Twropunra. Mawuna I[locma. Hopmanvhole
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aneopugmvr Mapxkosa. Aneopummuvecku Hepazpewiumsvie 3adayu. 3adava oCmMaHosa.
Hego3moorcnocmos asmomamuueckou 0maaoKu npocpamm.

OrneHka CI0XKHOCTH BBIUUCIEHUN. Bpems paboTbl 1 00bEM UCIIONIB3YEMOM MMaMsATH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOJHBIX TaHHbIX. OLIEHKa aCUMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHOW CIIOKHOCTH. [lepebopHbIE alropuTMBI.
[Ipumeps! pa3IM4HbIX aJITOPUTMOB PELIEHUS OJHOM 3a1a4i, KOTOPbIE UMEIOT Pa3INuHYI0
CJIOHOCTB.

ITouck mpOCTBIX YUCEN B 3aJJaHHOM JMAIla30HE C MOMOLIBIO AJITOPUTMA «PELIETO
OpaTtocdeHnay.

MHuoropa3psigHbIe eNble YHCIa, 3a1a4 JTMHHON apu(METHKH.

CrnoBapu (accouuaTUBHBIE MAaCCUBBI, 0TOOpaxkeHus1). Xau-radnuisl. I[loctpoenue
aJ(paBUTHO-4aCTOTHOT'O CJIOBAps JIIs 33JaHHOTO TEKCTA.

Ananuz mexcma na ecmecmeenHoM A3vike. Buvloenenue nocnedosamenvrhocmeii
no wabnony. Pezynapuvie gvipasicenus. Yacmommuuwiii ananus.

Creku. AHamM3 TOPaBUIBHOCTH  CKOOOYHOrO  BbIpaXEHHS.  Bpruncienue
apu(PMETUUECKOTO BBIPAKEHUS, 3alIICAHHOTO B MOCT(HUKCHOUN opMe.

Ouepenn. Mcnionp30BaHKe OUEpEIN U1 BPEMEHHOTO XPAHEHUSI TAHHBIX.

Cesasnvie cnucku. Peanusayusi cmeka u ouepeou ¢ NOMOWbIO CE8A3HbIX CNUCKOS.

Anroputmbl Ha rpadax. [locTpoeHne MHMHHMMAaIBbHOTO OCTOBHOIO JI€peBa
B3BEILICHHOTO CBSI3HOTO HEOpUEHTUPOBaHHOTO Tpada. O6x00 epaga 6 enyouny. O6x00
epagpa 6  wupuny. KonMUeCTBO  pa3NUYHBIX  MyTed  MEXKIY BEpIIMHAMHU
OPUEHTUPOBAHHOTO alUKJINYecKoro rpada. Anroputm JledkcTpel. Areopumm Pnoiida—
Yopwanna.

HepeBps. Peamuszanms gepeBa ¢ MNOMOULIBIO CCBUIOYHBIX CTPYKTYp. JIBOonuHBIE
(Ounapubie) naepeBbs. IlocTpoeHue JnepeBa s 3aJaHHOrO  apU(PMETUUYECKOTO
BbIpaKEeHHs. PekypcuBHBIE alropuTMbl o0Oxona jaepeBa. lMcmosb3oBaHUE CTEKa U
ouepenu 11 00Xo/a AepeBna.

JluHaMu4ecKoe MpOorpaMMHUpPOBAHUE KAK METOJ PELICHHs 3a1a4 C COXPAaHEHUEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3a/Jayd, pElaeMble € IOMOIIBI JUHAMHYECKOIO
NPOrPaMMHUPOBAHMS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIMI, MOACYET KOJIMYECTBA
BAapUAHTOB, 33J]a4H ONTUMHU3AIUH.

[Tonsitue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM MporpaMmupoBaHud. OOBEKTHIN
kinaccel. CBoiictBa U MeToAbl O00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAJIM3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJXOJA.
Wukancynsuus, HacaeA0BaHUe, MOTUMOPPU3M.

Cpensl  ObicTpodi  pa3pabotrku mporpamm. [lpoexTupoBanue uHTEpdeiica
noJsib3oBaTessl. Vcrnonap30BaHue TOTOBBIX YINPABISAEMbBIX 3JIEMEHTOB [JIsl TOCTPOECHUS
uHTepdeiica.

O0630p A3bIKOB IporpamMmmupoBanus. [loHsATHE 0 MapagurmMax NporpaMMHpPOBaHHUSL.
H3yuenue 6mopoco A3vika npocpammupo8aHusl.
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NudopManuoHHbIE TEXHOJIOTUH

OTanbel KOMIBIOTEPHO-MAaTEMATHYECKOTO MOJEIUPOBAHUA: TOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHWE MOJIEIH, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHAIIU3
pe3yJIbTaTOB MOJICIIUPOBAHHS.

JluckpeTtu3zanus Ipyu MaTEMAaTHYECKOM MOAEITUPOBAHUHN HENIPEPBIBHBIX IPOLIECCOB.
MopenupoBanue JBH>KCHUSL. MopenupoBanue OMOJIOTUYECKUX CHCTEM.
MaremaTnyeckre MOJENN B SKOHOMHKE. BBIYMCINTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMH.

O6paboTKa pe3yiabTaTOB IKCIIEPUMEHTa. MeTo HaMMEeHbIINX KBajpaToB. OeHka

YHCJIOBBIX MapaMEeTPOB MOACIHUPYEMBIX O0OBEKTOB M MpoleccoB. BoccTaHoBieHne
3aBUCUMOCTEM MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIN. Mertonpl Momnte-Kapio. Nmuranmonnoe
MozenupoBanue. CUCTEMbl MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunsie (pensiiinoHHbIe) 0a3bl NaHHBIX. TabmuIa — npeacTaBIeHUE CBeICHU 00
OHOTUNHBIX OOBekTax. [lome, 3amuck. Kmrou Ttabnuipl. PaGora ¢ rortoBoit 6a3oit
JMAHHBIX. 3arnojgHeHue 0a3pl JaHHbIX. [louck, copTUpoBKa W GUIBTpALMS JTaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampockl € TapameTpamu. Bbrluucisiemble Mo
B 3aIIpOCax.

MHorotabiuunbie 0a3bl AaHHBIX. THIBI CBsI3ed Mexay TaOnuiaMy. BHemHwmii
kito4. [lenocTHoCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHoHble npuHyunsvl Hopmanuzayuu 6a3 oanuvix. Azvik ynpaenrenus oanuvimu SQL.
Coszoanue npocmulx 3anpocos Ha sasvike SQL Ha 6b100pKy OAHHBIX U3 0OHOU MAOIUYDL.

Hepenayuonnvie 6azvl 0annvix. Ikcnepmuule cucmembl

WNutepuer-npuinoxenus. [loHstrne o cepBepHOM M KIMEHTCKOW YACTAX CauTa.
TexHOJOorusl «KJIMEHT — CepBEpP», €€ TOCTOMHCTBA M HemocTaTku. OcHOBHI si3bika HTML
u kackagubix Tadmmi ctuwien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHHUIIE.

Pasmenienue Be6-caiiToB. Y ciyra XOCcTUHTA. 3arpy3ka (paiyioB Ha cailT.

BBox u300pakeHUHd C HCMOJIB30BAHUEM PA3IUYHBIX LHUQPPOBBIX YCTPONCTB
(mudpoBbIX ¢oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB U JPYTHX
ycTpoiicTB). ['paduueckuii pemaktop. Paspemenme. KaapupoBanme. Hcnpapnenue
nepcrnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBaHnue
[BETHBIX H300pakeHuil. Petyib. PaboTa ¢ obnactsamu. OUabTpBhL.

MHorocnoliple u300pakeHus. TekcToBele ciou. Macka cios. Kanambl.
Coxpanenue BbigeneHHONM obOnactu. [loaroroBka wiumtocTpauuii s BeO-CaTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bekropnass rpaduka. IlpumutuBbl.  V3MeHenwe  mopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pynmupoBka. Kpuble. ®opmarbl BEKTOPHBIX
pucyHnkoB. Mcronp3oBanre KOHTYpOB. BekTopuzaius pacTpoBbIX H300paKEHHIA.

[IpyHIMIOBI TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojiend. Marepuansl. MonennpoBaHue HCTOYHUKOB OCBelleHusA. KaMepbl. AU THBHbBIE
texHosoruu (3D-npuntepsl). [loHATHE O BUPTYalbHOM pEaIbHOCTH U JIONOJHEHHOMN
pEaIbHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXalOT FOTOBHOCTh U CIIOCOOHOCTH O0YYarOIUXCS
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHONM BHYTPEHHEW MO3UIIMEH JUYHOCTU, CUCTEMOU
LEHHOCTHBIX OPHEHTALMil, TO3UTUBHBIX BHYTPEHHUX YOEXKIAEHHI, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IEHHOCTSIM POCCHUUCKOTO O0O0IeCTBa, paCIIMPEHUE )KU3HEHHOTO OIBITA
U OIbITa JIEITEIbHOCTH B MPOIECCE peau3ali CpeACTBaMU Yy4yeOHOro MpeaMmera
OCHOBHBIX HANPAaBJICHUI BOCIIUTATEIBHOMN 1€ATEIbHOCTH.

1) rpaskaIaHCKOro BOCTIMTAHMS

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, yBa)KCHHE 3aKOHA
U TPaBOMOPsIKa, COOJIO/IEHUE OCHOBOIMOJIArAIOMUX HOPM WH(GOPMAIIMOHHOTO MpaBa
1 MHPOPMAITMOHHOUN O€3011aCHOCTH;

TOTOBHOCTh ~ MPOTHBOCTOATH  MJICOJOTHU  DKCTPEMH3Ma,  HallMOHAIM3MA,
KceHo(poOuu, JUCKpUMHMHAIIMM 1O  COLMAJIBHBIM,  PEJIUTHO3HBIM,  PACOBBIM,
HAIMOHAIBHBIM MMPU3HAKAM B BUPTYAJIBHOM IPOCTPAHCTBE;

2) NIATPHOTHYECKOTO BOCITUTAHMA:

[IEHHOCTHOE OTHOIICHHWE K HCTOPUYECKOMY HACIEAMIO, JOCTIKeHHsAM Poccun
B HayKe, MCKYCCTBE, TEXHOJOTHSIX, MOHHNMAaHHE 3HA4YCHUS MHOOPMATUKH KaK HAyKU
B 'KU3HU COBPEMEHHOT'0 OOLIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:
c(OPMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OLIEHWBATh CUTYALIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B CETH
HNHurepHer;

4) 3cTEeTHYECKOT0 BOCIIUTAHUS:

JCTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYas SCTETUKY HAYYHOIO U TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPHHHMMATEH PAa3lIMYHBIE BHIbI MCKYCCTBA, B TOM YHCJIE
OCHOBAHHOTO HA MCITOJIb30BaHUH HWH(POPMAILIMOHHEIX TEXHOJIOTHIA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(OpMHUPOBAHHOCTH 3I0POBOTO M 0€30IMacHOro 00pa3a KHW3HH, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 3I0POBBIO, B TOM YHCIIE 3a CU€T COOMIOmEHHUS TpeOOBaHUIA
0e30macHON dKCIUTyaTallkd CPEACTB  HH(POPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTUH;
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6) TPya0BOr0 BOCTIMTAHMSA:

TOTOBHOCTh K AaKTHUBHOW JIE€ATEIILHOCTH TEXHOJIOTMYECKOW H  COLMAIBHOM
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHHPOBATH W CaMOCTOSTEIBHO
BBITOJIHATH TaKyIO ACSITEIbHOCTD;

uHTEpec K  cepaM  MpoPecCHOHANBHONW  JEATENbHOCTH,  CBA3AHHBIM
¢ WHQOPMATUKOH, NPOTPaMMHUPOBAHHEM H HH(POPMAIMOHHBIMA TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JOCTIDKEHHSIX HayKd HWH(GOPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA  BBIOOp Oyaymied  mpodeccun
Y pealn30BbIBATh COOCTBEHHBIE KU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKECHUH
BCEM KU3HU,

7) IKOJIOrH4eCcKOro BOCIIMTAHHA:

OCO3HaHHME TI00AJTBLHOI0 XapaKTepa YKOJIOTHUSCKUX MPoOIeM U IyTeH uX perieHus,
B TOM 4YHCJI€ C YYETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHXKEHUSM HAay4YHO-TEXHHUYECKOIO Iporpecca M OOLIECTBEHHOM
IPaKTUKH, 32 CYET NOHUMAHUS POJIM MHPOPMALMOHHBIX PECYPCOB, MH(DOPMALIMOHHBIX
IPOLECCOB M MH(OPMALMOHHBIX TEXHOJIOTUH B YCIOBHUSAX LU(PPOBOI TpaHchopmanuu
MHOTUX c(ep )KU3HU COBPEMEHHOT'0 O0IIECTBA;

OCO3HaHWE IEHHOCTH HAay4YHOW JESTeIbHOCTH, TOTOBHOCTh OCYIIECTBISThH
IIPOEKTHYIO M HCCIIENOBATENBCKYIO ACSITENBHOCTh HHANBHUIYAIbHO U B TPYIIIE.

9) s MOMOHAJIBLHBII HHTEJLJIEKT, MPEANOIararo it c(hOpMHUPOBAHHOCT:

CaMOPETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOIIMOHAILHBIM
U3MEHEHUSIM U TIPOSIBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlMM, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHXKECHUIO IIEIU
U yCIEXy, ONTHMHU3M, HWHUIIMATUBHOCTb, YMEHHE JACHUCTBOBATh, MCXOJd M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHU, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh JMOIIMOHAIBLHOE COCTOSHHE
JIPYTUX, VYUTHIBATH €r0 TPU OCYIIECTBIEHWH KOMMYHHUKAIIMH, CIIOCOOHOCTH
K COUYBCTBHIO U COIIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUSIC
JIPYTUMU JTIOJBMU, 3a00TUTHCS, IPOSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenusi nHOOPMATUKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y obOyuaromerocst OyayT chOpMUPOBAaHBI METANPEAMETHBIC PE3yJIbTaThl, OTPAKCHHBIC
B YHHBEPCAIBHBIX YUECOHBIX JCHCTBUAX, @ UMEHHO — ITO3HABATEIILHBIE YHUBEPCABHBIC

16



yuyeOHblEe JIeWCTBHS, KOMMYHUKAaTUBHbIE YHUBEpCalbHble Yy4eOHbIE JIEUCTBUS,
PEryJISTUBHBIE YHUBEPCAIbHBIE yUeOHBIE IEHCTBHSI, COBMECTHASI IESITEIIBHOCTb.

Ilo3HaBaTebHbIe YHUBEPCAJbHbIE Y4eOHbIe AeilCTBHUSA
ba3oBble JJoruueckue aeiicTBHA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEeMy, paccCMaTpuBaTh
€€ BCECTOPOHHE;

YCTAHABIIMBATh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBaHWUS JJIsi CpPAaBHEHHS,
KJ1accupuKaIu U 0000IICHHUS;

ONPEACIIATH LETU ACATEIbHOCTH, 3a/1aBaTh MAPAMETPHI U KPUTECPUU UX TOCTUKECHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

pa3pabarpiBaTh IUTAH peEIICHHS TpoOJeMbl C YYETOM aHaIM3a HMEIOUTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUATIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1IEJISIM, OIIEHUBATh PUCKH MTOCIEACTBUM JESITEILHOCTH;

KOOPJAMHUPOBATh U BBITIOJHATE PabOTy B YCIOBHSAX pPeaTbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciieoBare/ibCKue 1eiCTBUA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEIOBATENIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBbIKaMU pa3pelIeHus IpodiieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY
MOMCKY METOAOB PEIICHMs MPAKTUYECKHX 3a7ad, NPUMEHEHHUIO Pa3JInYHbIX METOJ0B
NIO3HAaHWS;

OCYLIECTBJIATH PA3IMYHBIE BUABI IESITEIIBHOCTH 10 MOJYYEHUIO HOBOTO 3HaHUS, €T0
UHTEpIIpEeTaluY, IPeoOpa30BaHUIO0 U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJI€ TIPH CO3/IaHUU YYE€OHBIX U COI[UATBHBIX MPOEKTOB;

(opMupoBaTh Hay4yHBIH THUIN MBIIUICHUS, BJAJETh HAy4YHON TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsX;

BBISIBJISIT IPUYMHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJU3UpOBAaTh 3a7a4y, BbIABUTATh
TUIOTE3y €€ pelIeHuUs, HAaXOIUTh apIyMEHTBhI IS I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHN PELLICHMUS;

aHAJIM3UPOBATh NOJIyYEHHBIE B XOJE PELICHUs 33Ja4d pe3yJbTaThbl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTyallMsiM, OLICHMBAaTh TNPUOOPETEHHBINA  OIMBIT;

OCYIIECTBIISTH LieJICHANPABICHHBIN MOMCK MEPEHOCa CPEACTB U CIOCOOOB IEUCTBUS
B TPO(he€CCUOHATIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IIO3HABATENBHYI0 M MPAKTUYECKYIO 001acTH
KU3HEIeITeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;
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BbI/IBUT'daTh HOBBIC UACH, IIPCAJIaraTb OpUInHAJIbHBIC ITOAXO0AbI U PCHICHHA, CTAaBUTh
HpO6JIeMBI " 3a1a4M, OO0ITYCKArOIHEC aJIbTCPHATHUBHBIC PCUICHUS.

Pa6ora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH TIONyYCeHHUS HWHGOPMAIMM W3 WCTOYHWKOB pPa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIATh TOWCK, aHAJIN3, CHCTEMATH3aIlMi0 M WHTEPIPETALIHIO
nH(OpPMAITUHU Pa3TNYHBIX BHIOB U (HOPM MPECTABICHUS;

co3daBaTh TEKCTHI B Pa3JIMYHBIX (popMaTax ¢ y4ETOM Ha3HAYCHHUS MHGOpPMAIHH
U [IETIEBOM ayIUTOPHH, BEIOUpAsi ONTUMATIBHYIO (JOpMY MPEICTABICHHS U BU3YAITH3aIINN;

OIICHWBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh WH(MOpPMAIuu, €€ COOTBETCTBHE
IIPaBOBBIM M MOPAJIBHO-3THYCCKUM HOPMaM;

UCIIOJIB30BaTh CPEJICTBA HMH(POPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX TEXHOJIOTHIM
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPTraHMU3AIlMOHHBIX 3a/Jad
c coOmojeHueM TpeOOBaHUM HSProHOMHUKH, TEXHHKHA O€30MacHOCTH, TUTHUEHBI,
pecypcocOepeKeHHs, IPAaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POpMAIMOHHOM
0e301acHOCTH;

BJIaJIETh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaIUK, UHHOPMAIIMOHHON
0€30MMacHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPCAJbHbIEe y4eOHbIe NeHCTBHS
Oo0menne:

OCYIIECTBIISATh KOMMYHUKAIIMK BO BCEX Cepax KU3HU;

pacrno3HaBaThb HeBepOaJibHble CpeACTBa  OOILEHUS, IIOHMMaThb 3HAa4YCHHE
COLIMAJIBHBIX 3HAKOB, PACMIO3HABATH MPEANOCHUTKH KOH(PIUKTHBIX CUTYallui U CMATYaTh
KOH(DJIUKTBI;

BJIaJI€Th PA3JIMYHBIMU ClIOCOOaMK OOLIEHUS M B3aUMOJICHCTBUS,apTyMEHTHPOBAHHO
BECTHU UAJIOT, YMETh CMAT4aTh KOH(QJIUKTHBIE CUTYyAllNH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh 1 UCITOJIH30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHINBU Y JIbHOMPAOOTHI;

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUM ¢ YIETOM OOIIHUX HHTEPECOB
U1 BO3MOKHOCTEH KaKJIOr0 4eHa KOJIJICKTHBA;

MIPUHUMATh 1[EJTA COBMECTHOM JI€SITETbHOCTH, OPTAaHU30BBIBATh U KOOPAMHUPOBATH
JICUCTBUS 110 UX TIOCTHKEHUIO: COCTABJIATH IIJIaH AEHCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOIO0 yYaCTHUKA KOMAaHJIbl B OOIIIMIA
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIC IPOEKTHI, OICHWBATh MJE€U C TO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATDh IIO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMUHBIX CUTYyallUAgX,
IPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITh WHHUIIMAaTUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe yY4eOHbIC eHCTBUA
Camoopranusanms:

CaMOCTOSATENIBHO  OCYILECTBIIATh  ITO3HABATEIIBHYIO JEATEIbHOCTb, BBIABIATH
npo0JyieMbl, CTaBUTb U (HOPMYIHPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSTENIbHO COCTAaBIIATh IUJIAH PEIIEHUs MPOOJIEMBI ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPENNIOYTEHUH;

JABaTh OLICHKY HOBBIM CHUTYalLIUsIM;

pacimupsaTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
pelIeHuE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HNIMPOKOW 3PYIULMU B Pa3HbIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO IMOBBINIATh CBOW OOpA30BATENBHBIA M KYJIbTYpPHBII
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMH I103HABATEIbHOW pPEPIEKCHM KaK OCO3HAHMs COBEPILAEMBbIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJb30BAThH
npuemMbl pedIEeKCUH ISl OLICHKU CUTYAaIlMH, BBIOOpA BEPHOTO PEILICHNUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHHUMATh PEUICHUA [0 HUX CHWKECHUIO,

IIPUHUMATh MOTUBBI  ApTYMEHTHI APYTUX ITPU AHAIA3E PE3YIBTATOB IESATENBHOCTH.

IHpunstus ceds1 u APpyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJTOCTATKH U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX [IPY aHAJIM3€E PE3YJIbTATOB A€ TEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca uHpopMaTtuku yriyonénnoro ypoHs B 10 kiacce
oOy4aromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPeIMETHBIE PE3yIbTaThl:

BJIaJICHUE MPEACTABICHUSIMHU O POJIM UHGOPMAITUU U CBSI3aHHBIX C HEH MPOIIECCOB
B TIPUPOJIE, TEXHUKE W OOIIECTBE, MOHIATHAMHU «HHGPOPMAIUS, «HHPOPMAIMOHHBIN
IPOLIECCH, «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBI», «CHUCTEMHBIA 3(pPexT»,
«UH(OpMAaLIMOHHAS CUCTEMAY, KCUCTEMA YIIPABIICHUSY;

BJIaJICHUE METOJIaMHU MOoucKa HHPopMalu B cetu VIHTepHeT, yMeHue KpUTHYECKH
OLIEHWBATh WH(OPMAIIHIO, TIOYUYCHHYIO U3 ceTH VIHTepHET;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE, TPUBOJUTH IPUMEPHI HCTOUHUKOB HX
NOJIYYEHHUS] W HANPABIEHUSA HCIOJb30BaHUS, YMEHUE KIIACCU(DPHUIMPOBATH OCHOBHBIE
3aJauM aHajdu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepU3alus, aHaIu3
OTKJIOHEHMI), IOHUMATh MOCIEA0BATEIbHOCTh PEILIEHUS 3a]a4 aHajau3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMUCTKA W OIICHKA KauecTBa JAaHHBIX, BHIOOP /WM MOCTPOCHHE
MOJenH, IpeoOpa3oBaHME JaHHBIX, BU3yalIM3allMsl JAHHBIX, HHTEpIpEeTaLys
pe3yJIbTaTOB;

MOHMMAaHUE OCHOBHBIX TMPUHIMIOB YCTPOWCTBA H  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHJCHUUN pa3BUTUS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HABBIKAMU PA0OTHI C ONEPAMOHHBIMA CUCTEMAMHU, OCHOBHBIMHU BHJIAMH
OpOrpaMMHOr0 oOecledeHHsl JJisi pelleHHs Y4YeOHbIX 3ajady 10 BBIOPAHHOM
CrenuaIn3aluy;

HaJM4Me MPEACTABICHUIA O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM MHUPE,
0 0a30BBIX MPUHIMUIIAX OPTaHU3aAIMN U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEM,00
OOLIMX MPUHIHUIIAX pa3pabOTKU U GYHKIUOHUPOBAHUS UHTEPHET-NPUIIOKEHU;

NOHMMaHuEe Yrpo3 HMH(OPMALMOHHOW O€30MaCHOCTH, HCIIOIb30BAHUE METOJOB
U CPEACTB TNPOTUBOACHCTBUS HATHUM Yrpo3am, COOJIOJeHHEe Mep Oe30MacHOCTH,
IPENOTBpAllAlONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOmtoieHne TpeOOBaHM  TEXHUKH O€30MaCHOCTM W THUTHMEHbl NpH padote
C KOMIIBIOTEpaMH W JPYTMMH KOMIIOHEHTaMU LHU(PPOBOTO OKPYKEHUS, MOHHUMaHHE
IIPABOBBIX OCHOB MCIIOJb30BaHMsSI KOMIIBIOTEPHBIX MpOrpamMm, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHUUIIOB JHCKPETH3alUMU  PA3JIMYHBIX  BHJIOB
uH(pOpMaIUKU, YMEHHE ONPEAENSITh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, I'pad)UuECKUX
Y 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX NapamMeTpax AUCKPETU3ALUHU, YMEHUE OIpPEAesiTh
CPEIIHIOK CKOPOCTh NIEPEIauyl IaHHbIX, OLIEHUBATh U3MEHEHUE BPEMEHH IMeEepeNadu Ipu
M3MEHEHUH UH(POPMALIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHala CBSI3U;

YMEHHUE UCIOJIB30BATh NP PELICHUH 33]1a4 CBOMCTBA NO3ULIMOHHOM 3aIIMCH YHCEIL,
JIrOpUTMa MOCTPOCHHUS 3aMMCU YUCIa B TO3ULIMOHHOW CUCTEME CUUCIIEHUS C 3aJIaHHBIM
OCHOBAHHMEM U TIOCTPOEHHUSI YHCIIa IO CTPOKE, COJAEpXkallel 3amuch 3TOr0 YHKCIaB
NO3ULIMOHHOM CHUCTEME CUYMCIEHHUS C 3aJaHHbIM OCHOBAHHMEM, YMEHME BBIIOJHSATH
apu(pMeTHYeCKre ONepalvy B MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHE BBINMOIHITH MpeoOpa3oBaHus JOTMUECKUX BBHIPAKEHUH, UCTIOIb3YsI 3aKOHBI
anreOppl JIOTUKHA, YMEHHE CTPOUTH JIOTHUECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHON TaOMUlle HWCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTH BBICKA3bIBAHHS, COJIEPIKAILETO IEPEMEHHBIE, pellaTh
HECJIOKHBIE JIOTUUECKHE YPABHEHUS U CUCTEMbl YPaBHEHMI;

NoHUMaHue 0a30BbIX AITOPUTMOB 0OPAOOTKH YKCIIOBOM M TEKCTOBOM HHPOpMaLIUU
(3amuch yKcels B MO3UIMOHHON CHCTEME CUMCIICHHMSI, HAXO0KEHUE BCEX MPOCTHIX YHCEIT
B 33/IaHHOM JIMaria3oHe, 00padoTKa MHOTOPA3PSIAHBIX LENbIX YACEN, aHATN3 CUMBOJIBHBIX
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CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE OMPEIEIATh CIOKHOCTD
U3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB (CYMMHPOBAaHUE 3JIEMEHTOB MAacCHUBA,
COPTUPOBKAa MAacCHBa, MEpPEeOOpPHBbIE AFOPUTMBI, JBOUYHBIM TMOUCK) U TNPUBOIUTH
MIPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTHU JJISl PEMICHUSI OAHOM 3a]a4u;

BJIJICHHE YHUBEPCAITLHBIM SI3bIKOM ITPOTPaMMHUPOBaHUS BRICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMu 0 0a30BbIX THMAaX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUU, YMEHHE OCYILECTBIIATh
aHaJIK3 NMPEII0KEHHON TPOTrPaMMBL: ONIPENIETSATh PE3yJbTaThl paboThl MPOrPaMMBbl IPU
3aIaHHBIX MCXOJHBIX JTaHHBIX, ONPEIEIATh, TP KAKUX MCXOJHBIX JAHHBIX BO3MOYKHO
NOJIyYEHHE YKAa3aHHBIX PE3YJIbTATOB, BBIABISTH IaHHBIE, KOTOPbIE MOT'YT NPUBECTH K
omnbke B paboTe mporpamMmbl, (GOPMYJIHMPOBATH MPEITIOKEHUSIIO YIYUIICHUIO
IPOrpPaMMHOI0 KOJIa;

YMEHUE  CO3/1aBaTh  CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTepHaJIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
IIPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHUE HCHOJb30BATh AJIEKTPOHHBIE TAOMUIBI JJIA aHAIU3a, MPEICTaBICHUS
U 00pabOTKM NaHHBIX (BKJIHOYAsl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmMeTuyecKkoro,
HanOOJIBLIEr0 ¥ HAMMEHBIIETO 3HaYEHUM, PEIICHNE YPaBHEHU, BBIOOp ONTHUMAIbHOIO
pelieHusi, moa00p JIMHUM TPEHAA, pELIEHUE 3a7a4 IPOTHO3UPOBAHHUS ).

B npouecce nsyuenus Kypca MHPOpMATUKHU yriyosi€HHoro ypoBHs B 11 kiacce
oOyuaromumMucs Oy1yT JOCTUTHYTHI CIAEAYIOUINE IPEIMETHBIE PE3YIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOAbI, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpePUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ MO3BOJISIOT OOHApPYKMUBAaTh M MCHPABIATH OUIMOKH NpU Mepefayde JaHHBIX,
CTPOUTH KOJI, OO€CNeurBarONIMii HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUIUHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSICHATh NPUHLHUIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CXKaTHUS JAHHBIX;

YMEHUE pelliaTh aJrOPUTMUUECKUE 3a]a4H, CBSI3aHHbIE C aHAIN30M rpadoB (3a1a4u
MOCTPOEHHUS ONTUMAJIBHOTO MyTH MEXy BEpIIMHAMU rpada, onpeesieHns: KOJTU4eCcTBa
pa3NUYHBIX MyTEed MEXAYy BEpIIMHAMH OPUEHTHUPOBAHHOIO AalMKIMYECKOro rpada),
YMEHUE UCTOJIb30BATh JE€PEBbS IIPU AHAIIN3€E U IOCTPOCHUM KOJIOB U JUJISl IPECTABICHUS
apu(pMETUUYECKUX BBIPAKEHUH, MPU PEUICHUM 3aJad MOMCKAa M COPTHPOBKH, YMEHUE
CTPOUTH JE€PEBO WUIPhl MO 33JaHHOMY aJITOPUTMYy, pa3padaThiBaTb U OOOCHOBBIBATh
BBIMTPBIIIHYIO CTPATErNIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCIOJB30BATh B IPOrpaMMax JaHHbIE PA3JIMYHBIX TUIIOB C YYETOM OTpaHUYECHHI
Ha JMana3oH MX BO3MOJKHBIX 3HAYEHHH, MPUMEHATH NPU PELICHUH 3a/1a4 CTPYKTYpPbI
JTAHHBIX (CTHUCKH, CIIOBAPH, CTEKH, OUYepPEaH, JEPEBHS ), UCTIOIB30BaTh Oa30BbIE ONEPALIU
CO CTPYKTYpaMHU JIaHHBIX, IPUMEHSATh CTaHIaPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKN YUCIIOBBIX JTAHHBIX U CHUMBOJIBHBIX CTPOK, MCIOJIBb30BaTh MPHU pa3padoTKe
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nporpaMm  OMOJIMOTEKM MOANPOrpaMM, 3HATh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH
WHCTPYMCHTAJILHBIX CPEACTB Cpeabl pa3pabOTKH, yMEHHE HCIOJIb30BaTh CPEACTBA
OTNAJKA TporpaMM B cpelie NpOrpaMMHpPOBaHUSA, YMEHHUE JIOKYMEHTHUPOBAaTh
IPOTPaMMBl;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI,

BJIaJICHUE OCHOBHBIMH CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKType, CPEIACTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TaOJIUYHBIC (PEISIIIMOHHBIC) Oa3bl
JAHHBIX (COCTaBIIATH 3alpOChl B 0a3ax JAaHHBIX, BBITIOJHATH COPTUPOBKY M TIOWICK
3amucel B 0aze JaHHBIX, HANOJHATH pa3pabOTaHHYIO 0a3zy JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE WCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHUYECCKUE MOJEIN IS aHaln3a
OOBEKTOB U TMPOIIECCOB: (POPMYIHMPOBATH 1IE€Jb MOJEIUPOBAHUS, BBINOJIHATH aHAIU3
PE3yNbTAaTOB, MOJYYEHHBIX B X0JI¢ MOJICIMPOBAHUS, OIICHHUBATH COOTBETCTBUE MOJICIIH
MOJICIUPYEMOMY OOBEKTY HIIA MPOIECCY, MPEACTABIATh PE3yJbTAaThl MOJCIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMeHUe OpraHU30BHIBATH JMYIHOE UH(OPMAITMOHHOE MIPOCTPAHCTBO
C HCIOJIb30BAHWEM PA3IMYHBIX CPEACTB IUMPOBBIX TEXHOJOTUHM, MMOHUMAHUE
BO3MOXKHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYMAPCTBEHHBIX  yCIyT, IHU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB padOThl, BO3MOXKHOCTEH U OTrpaHUYCHUS
MIPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTA B Pa3IMYHBIX 00JIaCTIX, HATHINC
MPEACTABICHUM O Kpyre peniaeMbiX 3a7ad MallMHHOro oOydeHus (pacro3HaBaHUA,
KJaccupUKalMd W MNPOTHO3UPOBAHMS) HAIMYMUE TMPEACTABICHUM 00 MCIOJIb30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B pa3IMYHBIX TPOPECCHOHABHBIX cepax.
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TEMATHYECKOE INIAHUPOBAHUE!

denepanbHas padodas nporpamma | Madopmatuka. 10-11 knaccel (yriyOn€HHBIN YPOBEHB)

10 KJIACC
HaumenoBaunue
Ne KonnuectBo OCHOBHBIE BUIBI 1€ITEIbHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/m 4acoB oOyJaromuxcs

y4eOHOTro IIpeiMeTa

Pa3znen 1. LHudponasi rpaMoTHOCTH

1.1 | Kommnbrotep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH

JTAHHBIX

4

TpeboBaHUs TEXHUKU OE30MACHOCTH U
TUTUEHBI TIPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMHU KOMIIOHEHTaMH [IU(PPOBOTO
OKPY>KECHHUS.

[IpuHIMIIBI pA0OTHI KOMIIBIOTEPOB U
KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢dbon Heiimana. 'apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHUEC IIPOTrpaMMBI ITPOICCCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
JoJIroBpeMeHHast maMsitb. O6MeH
JAHHBIMH C TIOMOIIBIO IIIHH.
KoHTpoiepbl BHEIIHUX YCTPONCTB.
IIpssMoO# nOCTYI K aMSITH.
OCHOBHBIE TEHJECHIUHU Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHM.

AHaJIM3UPOBATH YCIIOBHS
UCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYITHBIX KOMITOHEHTOB IIU(POBOTO
OKPY>KEHUS C TOUKHU 3pEHUS TpeOOBaHUI
TEXHUKHU O€30MaCHOCTU U TUTHECHBI.
OnuceiBaTh COCTaBHBIE YaCTH

U TIPUHLUIBI pA0OTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
ITOKOJICHUH.

Uckats B cetu HTEepHET MH(pOpMAIIHIO
00 OTEUECTBEHHBIX CICIMAINCTAaX,
BHECIIMX BKJIA] B Pa3BUTHE
BBIYUCIIUTEILHON TEXHUKH.

[IpuBOAUTH IPUMEPHI,

! Kypcusom B coniepsKaHui TeMaTUIECKOTO IIAHMPOBAHUS BbIAEIAETCS MaTEpUall, KOTOPhII He ABJIAeTCS 0043aTebHbIM NPU H3YYEHUU 1 HE BXOJMT B COJAEPKAHUE IIPOMEXKYTOYHON Wl

HUTOrOBOM aTTeCTalluu 10 NPEAMETY.
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[TapannenbHble BEIYUCICHMUS.
MHOronpoueccopHbI€ CUCTEMBI.
CynepkomnsloTepsl. PacnipenenéHubie
BBIYHCIIUTEIbHBIE CUCTEMBI M 00paboTKa
OO0JIBIINX JaHHBIX. MOOMIILHBIC
1MppoBBIC YCTPOMCTBA U UX POJIb

B KOMMYHUKALUAX. BcTpoeHHbIE
KOMIIBIOTEPBl. MUKPOKOHTPOJIIEPHL.

Po6oTr3upoBaHHbIE IPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINH PA3BUTHUSA
BBIYMCIIUTEIbHON TEXHUKH.

[ToACHATP CYIIHOCTB NapajlIeIbHBIX
BbIUMCIeHUU. [IpuBOIUTh MpUMEPHI
3aaa4, IS PELIEHUs KOTOPBIX
IIPUMEHSIIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUY WM TEXHOJIOTUU
pacnpeaenEHHbIX BBIYUCICHUMN.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIE
IIPOM3BOCTBA, MOOUJIbHBIE LIU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHUKALIAAX

1.2

[IporpammuOE
obecrnieueHue

[Iporpammuoe obecrnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMmMHOro
oOecreyeHus: U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TPOTrPAMMHOTO
oOecrieyeHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE MPOTPaMMHUPOBAHUE.
CucreMHO€E IporpaMMHOE o0ecrieueHue.
OnepalluOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeps! yctpoucTB. MHCTausinus

U JIEUHCTAILISALUS IPOTrPAMMHOTO
oOecrieueHusl.

daitnoBbie cucteMsbl. [[puHIMITBI
pa3MeInieHus 1 UMEHOBaHUs (hailyioB

B JI0JTOBpeMeHHOM mamsTu. [11a0moHb!
JUISL OMICAHUS Tpyn (HaisioB.

PaGotats ¢ rpadpuueckum unTepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIaPTHBIMU ¥ CITy>KEOHBIMU
MPWIOKCHUSAMU, (PATOBEIMHU
MEHEKEPAMHU.

COOTHOCHUTBH BHIbI TUIICH3UH

Ha HMCIO0JIb30BaHUE MPOTPAMMHOI0
o0ecreueHus 1 MopsiioK €ro
MCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOIUTE MPUMEPHI TPOITPUETAPHOTO
¥ CBOOOJHOTO MPOTrPaMMHOTO
obecrieueHus, peTHa3HAYCHHOTO

JUTS PEIICHUsT OJTHUX U TEX XKe 3a7ad.
Ha3pIBaTh OCHOBHBIE PABOHAPYIIICHUS,
UMEIOIINE MECTO B 00JIaCTH
UCIOJIb30BaHUS IPOTPAMMHOIO
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3akoHOIaTEILCTBO Poccuiickoi
denepanuu B 00J1aCTH TPOTPAMMHOTO
obecnieueHus. JluneH3npoBaHue
MPOrPaMMHOTr0 00ecTieUeHUs U
1udpoBeIX pecypcoB. [IponpuerapHoe u
CBOOO/IHOE MPOrpaMMHOE 0OecTieUeHHE.
KomMepueckoe n HEKOMMEpPUYECKOE
HCIIOJIb30BaHUE ITPOTrPAMMHOIO
obOecrieueHus1 U UPPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, YCTaHABIIMBAECMast
3aKOHOJaTeabCTBOM Poccuiickoi
denepanyiu 3a HEMMPABOMEPHOE
HCIIOJIb30BaHUE TPOTPAMMHOIO
oOecrieyeHus U U(PPOBBIX PECYPCOB

oOecrieueHus, 1 OTBETCTBEHHOCTD
3a HHUX, IPETYCMOTPECHHYIO
3aKOHOAATEIbCTBOM PD.
Hpaxkmuueckue pabomor*:

1. Uncmannayus u oeuncmaniayust
npozspamm

1.3. | KomnsrotepHsie cetu

[IpuHIUIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHThI KOMITbIOTEPHBIX CETEM.
CereBble npoTokoisl. CeTb HTEpPHET.
Anpecanus B cetd IHTepHET.
[Iporokonsl creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha moacetu

C MOMOIIIbI0 Macok nojceteil. CeTeBoe
aqMuHUcTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOIKAX
KoMIibtoTepa. [IpoBepka HaIMuus CBA3U

[TosiCHATH TPUHIUIIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsTh o6111€€ U pazauuus

B OpraHU3alliy JJOKAJIbHBIX U
J100abHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
GYHKITASIMH.

HMcnonap30BaTh Macku NojaceTen
115l pa3ouenus |P-cetu Ha mojceTw.
[IpumeHnsTh IpOorpaMMHoOE

IHpGHHaFaCMHﬁ B I[IpOTrpaMMe 110 I/IH(IJOpMaTI/IKe NEepeUYCHb MPAKTUICCKUX pa60T ABJIACTCA PEKOMCHAATCIIbHBIM, YUUTECIIb ACJIACT BI)I60p IPOBCACHUA MPAKTUYCCKUX pa60T.

25
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c y310M ceth. OnpeesieHne MapupyTa
JBIKEHUS TTaKETOB.

Bune! nestensHoCcTH B cetn UHTEpHET.
Cepsucol UnTepHeTa.
["eonndopMamoOHHbIE CUCTEMBI.
["eosioKkalIMOHHBIE CEPBUCHI PEATBHOTO
BpeMEHU (HampuMep, JTOKaIus
MOOUIIbHBIX TeNIe(hOHOB, ONPECICHNE
3arpy’KEHHOCTH aBTOMAaruCTpasiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U ycrayru. CornuaabHbIe CeTH —
OpraHu3aIusl KOJJIEKTHBHOTO
B3aMMOJICUCTBUS U OOMEHa JaHHBIMH.
CeTeBoli ATUKET: TIpaBuia MOBEACHUS

B Kubeprpocrpanctse. [Ipodiema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeIbHBIE PECYPCHI

oOecrieueHure 1 IPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmarmonnas
0€30IacHOCTh

TexHOTeHHBIE U SKOHOMHYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJI30BAHUEM
UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoJoTuit. O61IKe MPOOIEMBbI 3aIUThI
uH(popmaIuu 1 HHPOPMAITMOHHOMN
6e3omacHoctr. CpeacTBa 3aIUThI
uHGOPMAITUU B KOMITbIOTEpaX,

XapakTepu3oBaTh CYIIHOCTh IIOHATUN
«MH(pOpMaLIMOHHAsA 0€30MaCHOCTh,
«3anmTa HHPOpMaLum».
®opmMyIUpOBaTH OCHOBHBIE NTPaBUIIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3npoBaTh 3aKOHOAATEIIbHYIO
0a3y, Kacarllyrcs HHPOPMAITMOHHOM
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMAaTHU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
[TpaBoBoe obecrnieueHue
uH(GOPMAIMOHHON O€30MaCHOCTH.
DnexmporHas yugppoesas noonucsy,
cepmupuyuposanuvle caumol u
OOKYMeHMmbL.

[IpenorBpamieHue
HECAaHKIIMOHUPOBAHHOTO JOCTyNa

K JINYHON KOH(PUACHIIUATIBHON
uH(pOopMaIuu, XpaHsiencs

Ha MePCOHATBPHOM KOMIThIOTEPE,
MOOWITBHBIX YCTPONCTBAX.
Bpenonocuoe nporpammHoe
oOecrieueHue 1 crmocoosl 6OPHOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranu3aius JUYHOTO apX1Ba
uHdopmaruu. PesepBHoe KonmupoBaHue.
ITaposbHas 3amura apxusa.
[IudpoBanne nanHbIX. CHMMETPUYHBIC
¥ HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

[Mudp Hezapsa. Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmeeanoepaghus

0€30MacHOCTH.

[IpuMeHATh cpeACcTBa 3alTUTHI
uHpopMaruu: 6paHaAMay3PHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
apoJMpPOBaHKE U APXUBUPOBAHUE,
mudpoBaHue.

[IpenoTBpamars
HECaHKIIMOHUPOBAHHBIN TOCTYTI
K JTUYHOU KOH(HICHIIMATIbHON
uH(popMaIuu, XpaHsuencs

Ha MIEPCOHATBHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padomol:

1. Aumueupycneie npocpammol.
2. lllughposanue oanmwvix

Hroro no pazaeny

18
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Pasznen 2. Teopernueckue 0CHOBbI HH(POPMATUKH

2.1

IIpencraBnenne
uHbOopMaIuu
B KOMIIBIOTEPE

14

Nudopmanusi, 1aHHbIC U 3HAHUS.
HupopmMalinoHHbIE POLIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIE
BEJIMYMHBI U curHajibl. HeoOxonumocTth
JUCKpETU3ali HHPOpPMaLIUH,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadr 1 o0padoTKH B U(POBBIX
CUCTEMAX.

JIBOMYHOE KOIMPOBAHMUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIEHUH,
3aMKMCAHHBIX C IOMOIIbIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenune 0THO3HAYHO
JEKOJUPYEMBIX KOJIOB C TOMOILBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
U3MEPEHHs KOJIMYecTBa MH(pOpMaLUu.
AndaBUTHBIA TOAXO/T K OLICHKE
KOJIMYECTBA HH(POPMAIIHH.

Cucremsl cuncnenus. PazsépHyras
3aIMCh LENbIX U IPOOHBIX YHCE

B IO3ULIMOHHOM CHCTEME CUUCIICHHUS.
CBoiiCcTBa NO3UIIMOHHOW 3alIMCH YU CIIA:
KOJIM4ECTBO (P B 3aMKUCH, TPU3HAK
JETUMOCTH YUCJIa HA OCHOBAHUE

[TosicHATH CyIIHOCTD TTOHATHM
«MHGPOPMALIUS, «TAHHBIE», «3HAHUS.
Pemate 3anaun Ha u3MepeHue
uH(popMaIuu, 3aKIr0YEHHON B TEKCTE,
C MO3UIMHU aI(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH ITOSIBJIEHUS] CUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIITHOCTD
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye u 00paboTKe JaHHBIX

C TOMOIIbIO KOMITBIOTEPOB.
[IpuBOIUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. Koguposats
U JEKOJMPOBATH COOOIICHUS

C UCITOJIb30BAHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUHUCIICHUSL.

BrimonHsATs cpaBHEHUE YKCEN,
3allUCaHHbBIX B JIBOUYHOM,
BOCBMEPHUYHOW U IECTHAAATEPUIHON
CHUCTEMAX CUUCIICHMUS.

OcCyHeCTBIATh EPEBOJ YUCET MEKITY
JBOMYHOM, BOCBMEPUYHOU
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CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
AJNTOpUTM NepeBoa KOHEUHOH P-nuHoi
JIpo0H B JECATUUHYIO. AJITOPUTM
MIepEBO/Ia LEJIOTO Yucia U3 IECATUIHOM
CUCTEMBbI cuucieHus B P-uunyio.
[lepeBoa KOHEUHOM IECATUYHOM IpoOU
B P-nunyto. JIBonuHas, BocbMepu4Has
Y IIECTHA/IIaTepUYHAs CUCTEMBI
CUMCJIEHUS, CBSI3b MEXAY HUMH.
Apudmernueckre onepanuu

B MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /[gouyno-oecamuunasi
cucmema CYuUCaIeHus.

Komuposanne texctoB. Konuposka
ASCII. OnHobalTHBIE KOJAUPOBKHU.
Crangapt UNICODE.

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

Komuposanne nzobpaxenuii. OnieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JaHHBIX TIPU 3aJJaHHBIX
paspenieHny U TTyOnHe KOIUPOBAHUS
uBera. [[BeToBbie mogenu. BektopHoe

Y [IECTHAUATEPUYHON CUCTEMAaMU
CUMCIICHHUS.

BhINoOAHATE CllOXKEHUE U BEIUUTAHUE
YuCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOMN U IIECTHAAATEPUIHOU
CUCTEMaX CUUCJICHHUS.

Ocy1ecTBIATh KOAUPOBAaHUE TEKCTOBOM
uH(pOpMaIU C TOMOUIBIO
KOJMPOBOYHBIX TAOJIHII.

Onpenenars nHGOPMAILIMOHHBINA 00BEM
TEKCTOBBIX COOOLICHUM B pa3HbIX
KOJUPOBKaX.

Brranciars pazmep 1BETOBOW MAIUTPHI
10 3HAYEHWIO OMTOBOM IITyOUHBI 1IBETA.
Onpenenste pazMepsbl TpadpuyecKux
(haiiJIoB MPU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJAUPOBAHUS 1IBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AIINH, TTyONMHE KOAUPOBAHUS
U BPEMEHU 3aIHCH.

Ilpakmuueckue padomul:

1. Jluckpemuszayus epagpuuecxoii
uHgpopmayuu.

2. Jluckpemuzayus 36yko60u
uHgpopmayuu
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KoaupoBaHue. PopmaTsl rpaQUuecKux
daitnos. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
UH(GOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psITHOCTH
KOAMPOBAHUS

2.2

OcHOBBI anre0phl
JIOTUKHU

10

Anre6pa noruku. [lonsarue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (penukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
HUCTUHHOCTH. Jlornueckue BhIpakKeHUsI.
Jlormueckue TOXKIeCTBA.
J{loka3aTenbCTBO JIOTUYECKUX TOXKIECTB
C OMOILBIO TA0JIUI] HCTUHHOCTH.
Jlornueckue onepaiuu u onepanuu
HaJl MHOXECTBaMHU.

3aKoHBI anTeOphl JTOTUKH.
DKBUBAJICHTHBIE MPE0Opa30BaHUS
JIOTMYECKUX BhIpaKEHUM. Jlornueckue
YpaBHEHUS U CUCTEMbl YpaBHEHUMH.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
(GYHKIHIA OT KOJTMYECTBA ApTYMEHTOB.
[TonHbIE CHCTEMBI JIOTUYECKHUX

[IpuBOIUTH IPUMEPHI TIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAaHUM.
Pa3nuuathk BICKAa3bIBaHUS U PEIUKATHI.
VYcTaHaBIMBATH CBSI3b MEKY alreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BprunciisaTh 3HaUYE€HHS JIOTUYECKUX
BBIPAKEHUI C JJIOTUYECKUMHU
onepanusiMi KOHbIOHKIIHH,
JTU3bIOHKIIUY, THBEPCUHU, UMILTAKAIUH,
SKBUBAJICHIMH.

[IpoBoauTh aHaIU3 TAOIUIT ICTUHHOCTH.
CtpouTth TabIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKEHHUM.
OcCyl1ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C HCIOJIb30BAHUEM 3aKOHOB
anreOpbl JTIOTUKU.

Ocy1ecTBIATh MOCTPOCHUE
JIOTUYECKOTO BBIPAKEHUS C TAHHOU
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GbyHKITUH.

Kanonnueckre GopMbI JIOTHUECKUX
BbIpaxkeHU. COBEPIICHHBIE
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS MO TA0JINIIE UCTUHHOCTH.
Jlornueckue 37EMEHTHI B COCTaBe
kommnbiotepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO0 33JJaHHOMY JIOTHYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAXKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHono2us ux
npou3800cmea

TaOJIMIIEH HICTUHHOCTH U €TO
YIPOILICHUE.

Pemars npocteie 1ornyeckue
YPaBHEHHS U CUCTEMbI YPAaBHEHU .
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOUCTBO CymMaTopa

U TpUITEpa.

3anuchIBaTh JOTHUYECKOE BBIPAKEHHE
IO JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha TIOTHUECKUX
3JIEMEHTAX IO 33JJAHHOMY JIOTUYECKOMY
BBIPAXKEHUIO.

Ilpakmuueckue padoomot:

1. Ilocmpoenue u ananuz maobauy
UCTMUHHOCIU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

IIpencraBieHnE LEIBIX YUCET B TAMSITH
KoMIbroTepa. OTrpaHUYEHHOCTD
JIMAIIa30Ha YUCeJI PU OTPAHUYCHUN
KOJINYeCTBA pa3psaoB. llepenosnenue
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBbIC JaHHbIE. 3HAKOBBIN OWT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOJI
OTPULATEIIbHBIX YHACEI.

[TobuTOBBIC JIOTHUECKHUE OTIEpaITUH.
Jlornueckuii, apudmeTnyeckuii u
nukianaeckun capuru. lludpoanue

[Tony4yaTs BHyTpEHHEE NPEICTABICHUE
LIEJIBIX U BEILIECTBEHHBIX YHCEII

B IIaMSITH KOMITBIOTEPA; ONIPEAEIIATh
110 BHYTPEHHEMY KOy 3HAYEHUE YUCIIa.
XapaxkTepu3oBaTh 0€33HAKOBbIE U
3HAKOBbIE JJAHHBIE.

[TosICHATH MOPSAOK BBITOJHEHUS
apumMeTHyeCcCKuX omnepanuil ¢ HeIbIMU
Y BEILIECTBEHHBIMHU YHCIIAMU

B IIPOLIECCOPE.

[IpuMeHsTh TOOUTOBBIE JTOTMUECKUE
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C TIOMOIIIbIO TOOMTOBOM OIepaIuu
«uckmmoyaroniee NJINy.

IIpencraBiieHre BEIIECTBEHHBIX YHUCEI

B MMaMSITU KOMIIbIOTEpA. 3HAYAIasl YacCTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIECTBEHHBIX uncell. [Ipo6iemsr
XPaHECHUS BEUIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA
pa3psAn0B. BeinomHeHrue onepanui

C BEIIECTBECHHBIMU YHCIIAMU,
HAKOTUICHUE OLIMOOK MPU BEIYUCICHUIX

oTepaluu.
XapakTepusoBaTh MpeCTaBICHUE

¥ XpaHEHHE B TaMATH KOMIThIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH TPUYMHBI HAKOTIIICHUS
OIMUOOK TP BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue pabomoi:

1. M3yuenue nopaspsaono2o MawuHHo20
npeoCcmaesieHus Yevlx U 6euecmeeHHblx
yucern

Hroro no pazneny

30

Pa3znes 3. AiropurMbl ¥ IpOrpaMMHpOBaHHe

3.1

BBenenne
B MPOrPaMMUPOBAHUE

14

Onpenenenne BO3MOKHBIX PE3YyJIbTATOB
paboThl IPOCTENIINX aJITOPUTMOB
YIPABJICHUS UCIIOTHUTEISIMU U
BBIYHMCIIUTEIbHBIX aITOPUTMOB.
Onpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3yJbTarT.

Ortarbl petuieHus 3aJ1a4 Ha KOMITbIOTEPE.
HNHCcTpyMEHTAIBHBIE CPEJICTBA:
TPAHCIISTOP, OTIAAYHK,
npoduiupoBurK. Komnusims

Y MHTEPIIPETALHs IPOTPaMM.
BupTtyanbHble MallIvHBI.
WuTerpupoBanHas cpeia pa3padOoTKH.

BrisacuaTh pe3ynbTat paboTsl
aJITOpUTMA JJIs1 UCTIOTHUTEIIS

P 3aJaHHBIX UCXOJHBIX JAHHBIX,
ONPENETATh BO3MOXKHBIE UCXOHBIE
JTAHHBIE JIJI1 U3BECTHOIO PE3YyJIbTaTa.
[IpuBOAUTH NPUMEPHI ATOPUTMOB,
COAEpKAIIUX MTOCIEI0BATEIbHBIE,
BETBAIIMECA U IUKIINYECKUE CTPYKTYPBHIL.
AHaIM3UpPOBaTh IIUKINYECKHUE
AJITOPUTMBI JJ1S1 UCTIOJTHUTES.
Briaensate atanel penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TosICHATB CYIIHOCTD BBIIEIEHHBIX
3TanoB.
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MeTonbl OTIAAKU MIPOTpamMM.
Hcnonb3oBaHue TPACCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBHIMOJHEHUE MTPOTPAMMBI.
Touku ocranosa. [IpocMOTp 3HAUCHUN
MePEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
I1€JI0YNCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CinoxHble ycnoBus. LIUKITBI C yCIIOBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anmo03aMeHsIEMOCTD Pa3IMYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LUKIIA.
CocraBneHue MKiIa ¢ UICIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO NHBApUAaHTa
LUKJIA.

JloKymMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBka onvcanus MpoOrpamMmsl

Y MHCTPYKIIMH JIJISl TIOJIb30BATENS.
AnropuTMbl 00pabOTKH HATYpaAJIbHBIX
YHCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YMCiIa Ha OTIEIbHbBIC ITU(PBI,
HAXO0XKJEHUE CYMMBI U IIPOU3BEICHUS
nu@p, HaX0XKAECHUE MaKCUMaIbHON

OTnaxxuBaTh IPOTPAMMBI C TIOMOTIBIO
TPacCCUPOBOYHBIX TAOIUIL

Y C HCTIOJIb30BAaHHEM BO3MOXKHOCTEH
OTJIATYMKA CPEJIbI TPOTPAMMUPOBAHMUS.
CocTaBisATh JOKYMEHTALIMIO

Ha IPOrpaMMmy.

Pa3pabatbIBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMUPOBAHUS
aIropuTMbI 0OPAOOTKH 1IEJIBIX YUCET,
B TOM YHCJIC TIepEeOOPHBIC aJITOPUTMBI.
PaspabatbeiBaTh mporpamMmsl

JU1s1 0OpaOOTKHY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomot:

1. Bvioenenue u obpabomka yughp
Yenoeo YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUSL C UCNOIb308AHUEM ONEpaYUl
YeNouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka 0anHbIX, XPAHAUWUXCSL

6 Qaiinax
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(MUHUMAJIBHOM ) TUPPHI.
HaxosxaeHnue Bcex MpoCcThIX Yuce

B 33J]JaHHOM JuanasoHe. [IpencraBnenue
qKCIIa B BHJIE HA0Opa MPOCTHIX
COMHOXKHUTENEH. AJTOPUTM OBICTPOTO
BO3BE/ICHUS B CTETICHb.

O6paboTKa JaHHBIX, XPAHALIUXCS

B (haiinax. TeKCTOBBIC U IBOUYHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBblie ykazaTenun). UteHue

u3 (aiina. 3anuch B aiin

3.2

BcnomorarensHbie
AINTOPUTMBI

Pa3Ouenue 3amaun Ha MoA3aIauH.
[ToamporpaMmel (IpoIIeAYPHI U
¢bynkuun). Pekypcus. PekypcuBHbie
00BeKTHI ((ppakTaiibl). PekypcuBHbIE
poleypbl U QyHKIIUU.
Hcnonb30BaHue cTeKa Jj1s1 OpraHu3anuu
PEKYPCUBHBIX BHI30BOB.

Hcnonp30BaHne CTAaHIAPTHOU
OMOTMOTEKH S3bIKA MPOTPAMMUPOBAHUS.
[TonkiroyeHne OMOINOTEK
MOANPOTPaMM CTOPOHHHUX
MPOU3BOAUTENIEN. MOIYJIBHBIN NPUHLINI
MOCTPOEHUS TPOTrpamMm

Pa30uBaTh 3a1auy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPSItoLIMeEcs (hparMeHThl
IPOrpaMMbl B BUJI€ MOAIPOrPAMM.
ITosICHATB CYIIHOCTB PEKYPCHUBHOTO
aNropuTM™MaA.

Haxonutb pekypcuBHbIE 0OBEKTHI

B OKpY’KarollleM MUpeE.

Onpenendarb pe3ynbTaT padoThl
IIPOCTOTO PEKYPCHUBHOTI'O AJITOPUTMA.
Hcnons30BaTh cTaHAapTHHIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX ITPOU3BOIUTEIIEH.
[IpuMeHATh MOYJIBHBIA IPUHIIUIT
npu pa3zpabOTKe MPOTrpaMM.
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Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpoecpamm
CMaHOapmuou 6uUOIUOMeEKU SA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.

3. PexypcugeHnvie noonpozpammbi.

4. Mooynvublil npuHyun nOCmMpoeHust
npozpamm

3.3

YuciaeHHbIe METOIBI

Yucnenasle MeTOapl. TOUHOE U
NPUOJIMKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLICHNUS
YpaBHEHUM: METO/1 repedopa, METOT
NOJIOBUHHOTO fieieHus. [pubmmkénnoe
BBIYMCIICHHUE JINH KPUBBIX.
Brruucnenue miomaaei puryp ¢
MOMOUIBIO YUCIEHHBIX METOJ0B (METO
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Mmakcumyma (MUHUMYMA)
(GyHKUHMH OAHOW MEPEMEHHON METOJIOM
MOJIOBUHHOT'O JEJICHHUS

[TosicCHATH IPUHITUTIBEI paOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXAY TOYHBIM U MPUOTHKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajay.

Pa3pabatbiBaTh 1 OTJIAXKUBATH
IIPOTPAMMBI, PEATH3YOIIIHEC
YUCJICHHBIC METO/Ibl PEIICHUS
ypaBHEHUH, NPpUOIKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

U TIomaaen Guryp, IoMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewienue ypagreHuil.
2. Ilpubnusicénuoe gviuucierue OuH
KpUBblX u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

@yHKYuU

35



denepanbHas padodas nporpamma | Madopmatuka. 10-11 knaccel (yriyOn€HHBIN YPOBEHB)

3.4 | AnropurMel 00pabOTKH 3) OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTpOSHHBIE PYHKITHH
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3BIKa MMPOTPAMMUPOBAHHS

IPOrpaMMHUPOBAHUSA AJIs1 00pabOTKH 11 00pabOTKH CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabatpiBaTh U OTJIAXKUBATD

00pabOTKH CUMBOJIBHBIX CTPOK: IPOrpaMMBbI, PEaTU3yIOIIIe TUIIOBBIC

NOJICYET KOJIMYECTBA MOSABIICHUN AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JAHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA M0 IPOOEIbHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUS.

MOWCK MOACTPOKH BHYTPH TaHHOM [IpeobpaszoBrIBaThH UKCIa

CTPOKH, 3aMeHa HalICHHOU MOJACTPOKHA | B CAMBOJIBHYIO CTPOKY U OOpaTHO.

Ha JIpYTy1o cTpoky. ['eHeparus Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJipaBuTeE, 1. Ilocumeonvnas obpabomka cmpox.

YIOBJICTBOPSIONINX 33/ IaHHBIM 2. Obpabomka cmpox

orpannueHusM. [Ipeobpa3oBanue uucna | ¢ ucnoavzosanuem QyHxkyuii

B CUMBOJIbHYIO CTPOKY U 0OpaTHO CMaHOapmuou OubIUOmeKy sA3bIKa
NPOSPAMMUPOBAHUSL.
3. ['enepayus ecex cnos,
VO0081emMBOPAIOUUX 3A0AHHOMY
YCaoeuto

3.5 | AnropuT™Mbl 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0BATEIBHOCTH [IprBOINUTH MPUMEPHI OTHOMEPHBIX

MaCCHBOB

yrcesl. Beraucinenmue 0000nMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MacCUBa
WJIM YHUCJIOBOM MOCIIEI0BATCILHOCTH
(CyMMBbI, IPOU3BEACHHUS, CPETHETO
apu(hMETHIECKOT0, MUHIMAaJILHOTO
1 MaKCHUMAaJIbHOTO 3JIEMCHTOB,
KOJIMYECTBA DJICMEHTOB,

Y IBYMEPHBIX MAaCCHUBOB.
[IpuBoaUTH IpUMEPHI 33124

13 NOBCEIHEBHOM KU3HH,
MIPEAIIOIAraroINX UCIIOJIb30BAHUE
MacCHBOB.

Pa3zpabatbiBaTh u OTIaXUBAThH
MIPOTPAMMBI, PEATIU3YIOIINE TUTIOBBIC
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YIOBJIETBOPSIONINX 33JJaHHOMY
yCIOBUI0). JINHEWHBIN MOUCK
3aJIaHHOTO 3HAYEHUs B MacCCHUBE.
CopTupoBKa OJHOMEPHOTO MACCHUBA.
[IpocThie METOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METO/] BEIOOPA,
COPTUPOBKA BCTaBKaMHU ).
CopTHpOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(asmropur™ QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIBymepHBIE MacCUBBI (MATPHIIBI).
AnropuTMbl 00pabOTKH JBYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE IBYMEPHOTO
YHCJIOBOTO MaCCHBa I10 33JIaHHBIM
mpaBuiIaM, MOUCK JIEMEHTa

B JIBYMEPHOM MacCCHUBE,

BBIYHCIICHUE MaKCUMyMa (MUHUMYMa)
¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHUBa, MepECTaHOBKa CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBA.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 340a4 AHAIU3A OAHHBLX
(ouucmra oannvix, Knaccugurayus,
AHAU3 OMKTOHEHUIL)

aNrOpPUTMBI 00PaOOTKH OJHOMEPHBIX
U IBYMEPHBIX MAaCCUBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHHSI.
Paspabamuisams npoepammol

OJis1 peuleHust nPOCMbIX 30044 AHATU3A
OQHHDIX.

Ilpaxkmuueckue pabomui:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606wénnoix
Xapakmepucmuxk Maccuea (Yuciosou
noC1e008ameIbHOCMUL).

3. Ilouck munumanibHo20
(MAKCuMantbHO20) d/1eMeHmMa 8 YUCTI080M
maccuse.

4. Jlunetinwiii nouck 3a0aHHO20
3HAYeHUs1 8 Maccuse.

5. Ilpocmobie memoOowvl copmuposKu
maccusa.

6. bvicmpas copmupoexa maccuea.

1. [[souunbwlii nouck.

8. Obpabomka mampuy.

9. Ananuz oanmwvix

Hroro no pazaeny
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Pasznen 4. UndopmauoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBI poLeccop. PazpabaTeiBaTh CTPYKTYpYy JTOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u popmaTupoBaHHe. Hcnonb3oBath cpesicTBa aBTOMaTU3aLUN

[TpoBepka opdorpaduu u TpaMMaTHKU. | IIPH CO3JaHUH JOKYMEHTA.
CpencTBa novcka v aBTO3aMEHbI [TpuMeHATH TpaBUIa IUTUPOBAHUS
B TEKCTOBOM IPOLIECCOpE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb30BaHue CTUTIEH. OnbIMorpadUUEeCcKnX CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyactue B KOJJICKTUBHOU
nOoKyMeHThl. CHOCKH, OTJIaBJICHHE. paboTe HaJl JOKYMEHTOM.
KonnextuBnas pabota ¢ JokymMmeHTamMH. | BBIOTHATE HA0OP M MPOCTYIO BEPCTKY
NHcTpyMeHTBI pelieH3uPOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Npoueccopax. O0naunsle | IIpakmuueckue padomol:
cepBucsl. [lenoBas nepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB 1 C MamemamudecKumu opmyniamu.
odopmieHus: ondbmuorpaduyeckKux 2. Mnoeocmpanuumvie 0OKyMeHmbl.
cceutok. OdopmiieHue CrucKa 3. Konnexmusnas paboma
auteparypbl. Cmanoapmeol ¢ OOKYMeHmamu
oubuocpagpuueckux onucarui.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM
TeKcTa. TeXHUYECKHe CPe/ICTBA BBOIA
TekcTa. Criennanu3upoBaHHbIE CPEICTBA
PEIAKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 | AHaJIN3 TaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOIUTH IpUMEPHI 33724 aHAIN3a

aHaJIN3a TaHHBIX: IPOTHO3UPOBAHME,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUII.

JAHHBIX.
[TosicHsATE HAa IpUMeEpax
II0CJIE0BATEIbHOCTD PEILICHUS 3a1a4
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOp NEPBUUYHBIX
JTAHHBIX, OUMCTKA U OI[EHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeid, IpeoOpa3oBaHue JaHHBIX,
BU3YalIM3allMsl JaHHBIX, HHTEPIIPETAIUS
pe3yabTatoB. [IporpammHbie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TIpeJICTaBIIeHUs JaHHBIX. bosbiine
JaHHble. MalllmHHOE 00yUYeHHE.
HUnmennexmyanvHolii ananus OaGHHbIX.
AHanu3 TaHHBIX ¢ TOMOIILIO
AIIEKTPOHHBIX Tabull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAUCHHUS
nuaral3oHa. Beraucienue

K03 duLIeHTa KOPPETSALHH JIBYX PSIIOB
naHHbIX. [TocTpoeHue cTon0uaThIX,
JUHENYAThIX U KPYTOBBIX JIUarpaMM.
[TocTpoenne rpadukoB HyHKIIHIA.
[TonGop nuHUYM TpeH1a, pelIeHue 3a1a4
MIPOTHO3UPOBAHUS.

YucneHHoe peleHne ypaBHeHUN

C MOMOIIIbIO T0100pa mapameTpa.
OnTuMu3aIys Kak MOUCK HAMITYYIIIeTo
pelIeHUs B 33JJaHHbBIX YCIIOBUSIX.
[{eneBas hyHKIHS, OTpaHUYEHUS.

aHaM3a JaHHBIX.
Pemath nmpocThie 3a1auu aHaIM3a
JTAHHBIX C IIOMOTIIBIO AJIEKTPOHHBIX
TaOJIHUIL.

Hcnonp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonb30BaTh cpencTBa I1€I0BOMU
rpaduKy sl HATJISTHOTO
IIPE/ICTABIICHUS TaHHBIX.

Pemats mpocThie pacu€THbIC U
ONTUMH3ALUOHHBIE 33/1a41 C TTOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpaxkmuueckue pabomui:

1. Ananuz oannvix ¢ nomowvio
91eKMPOHHBIX MAOAUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos CmamucmuiecKou
0O6pabomku OaHHbIX 8 8UOE OUACDAMM
cpeocmeamu pedaKxmopa 31eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHLE.

4. Yucnennoe peuwrenue ypasHeHuil

¢ NOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWbIO INEKMPOHHBIX MabIUY
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JlokanbHbIe U TJI00aTbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3anau
OITUMHM3AIIUH C TTOMOIIBLIO
AIEKTPOHHBIX TAOIUI]

Hroro 1o pazaeny 14
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC
Hanmenosanue
No KomnuuecTtBo OCHOBHEIE BUIBI I€ITEIILHOCTHA
pa3/iesioB U TEM [IporpammHoOe coqepkanue
/11 4acoB 00yYaroIIMXCs

y4eOHOro npeaMera

Pa3znen 1. Teopernueckue ocH

0BbI HHPOPpMATHKH

1.1

Nudopmanus
U UH(OpMaLIMOHHBIE
IIPOLIECCHI

8

Teopernueckne NOAXObI K OLICHKE
KOJIM4eCcTBa HH(POPMAIIUH.

3aKOH aJIMTUBHOCTH HH(pOpMAIUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Agnroputm LZW. ANTOpUTMBI CoKATHS
JTAHHBIX

C OTEPSIMU. Y MEHBIIICHUE TJTyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHbBIE UJEU
anroputmoB cxatus JPEG, MP3.
CkopocCTh nepenavu TaHHBIX.
3aBUCUMOCTh BPEMEHH TEepeiaun

OoT HH(POPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEepUCTUK KaHayla CBSI3H.
[Tpyu4rHBI BOSHUKHOBEHUS OIIHOOK
npu nepeaade nanubix. Komsl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPABJISThH OMTMOKU, BO3HUKAIOITUE
Ipu nepeaave JaHHbIX. Paccrosinue
Xsmmunra. Koauposanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKUE MOIXO0IbI K OLIEHKE
KOJIM4eCTBa MH(POPMALIMH.
OnuceIBaTh N3y4aeMbIE AIITOPUTMBI
CKaTusl TaHHBIX, CPABHUBATh
pE3yNbTaThl UX PAOOTHI.

Pemiats 3aaun Ha onpeieIeHUE
BPEMEHHU Mepeaaur TaHHbIX M0 KaHATy
CBSI3U C U3BECTHBIMU XaPaKTEPUCTUKAMMU.
[TosicHATH IPUHITUIIBEI OOHAPYKEHUS

Y UCTPABJICHUSI OIITMOOK TMPU mepeaade
JIAHHBIX C TTIOMOIIIBIO
MOMEXO0YCTOWUYUBBIX KOJIOB.

[TosicHATH 3HAYEHUE MOHATUI
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTEMHBIN 2D HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JIJIS1 JOCTUKEHUS LIEJIH
yIpaBJICHHUS.

Ilpakmuueckue padomeut:

1. Corcamue 0anHbix ¢ NOMOUIBIO
ancopumma RLE.
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c nmoBTopeHrueM o6uToB. Koibl
X3MMHHTA.

CucrteMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIi 3 deKT.
VYrpanenue Kkak UHPOPMaMOHHBIH
npouecc. O0patHast CBsI3b

2. Coicamue OaHHBIX ¢ NOMOWBIO
aneopumma Xagpgpmana.
3. Corcamue 0aHHbIX ¢ nomepamu

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

1.2

MoaenupoBanue

Mopaenu u monenupoBanue. Llens
MOJEIINPOBaHUsA. AJIEKBATHOCTD
MOJIETN MOJICIUPYEMOMY OOBEKTY HIIH
Iporeccy, eI MOJECIUPOBAHUS.
dopmann3zanus NpUKIaJHbIX 3aa4.
[IpencraBienue pe3ynbTaToB
MOJIEJITMPOBAHUS B BUJIE, yIOOHOM

JUTSl BOCHPUSITHS YETTOBEKOM.
['padmyeckoe npeacTaBiIeHNUE TaHHBIX
(cxembl, TaOIULBI, TPAPUKH).

I'padwi. OcHoBHBIE TOHATHUS. BUbI
rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIMCKOB CMEKHOCTH. Pelienne
AITOPUTMUYECKUX 33]1a4, CBA3aHHBIX
¢ aHanu3oM rpadoB (IOCTpOCHUE
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHAMU rpada, ornpeaencHue
KOJINYECTBA PA3IUYHBIX ITyTEH MEKY
BEpLIMHAMU OPUEHTUPOBAHHOTO
aIUKIINIeCcKOTo rpada).

JepeBbsi. bunapuoe nepeso. JlepeBbs

OnpenensiTe MOHATUS «KMOAETbY,
«MOJICIIUPOBAHUEY.
Knaccudumuposars moaenu

I10 3aJaHHOMY OCHOBAHHUIO.
OnpenensaTe Uelb MOACITUPOBAHUS

B KOHKPETHOM CIIyYae.

[IpuMEHATh anrOpUTMbI HAXOKICHHS
KpaT4auIlnX IyTed MEXY BEPIIMHAMU
OpPUEHTHUPOBAHHOTO rpada.
[IpUMEHSTh AITOPUTMBI OTIPEICIICHUS
KOJINYECTBA PA3JINYHBIX ITyTEU MEXKITY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
aIMKJIMYIEeCKOro rpada.

[IpuBOIUTH MPUMEPHI UCTIOTB30BaAHUS
JIEPEBLEB U TpadOB MPU OMUCAHUU
00BEKTOB U MPOLECCOB OKPYKAIOIIETO
MHpa.

CtpouThb AepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJETh
HEKOTOPOU CUTYAIHH.

JlaBatp ompeieieHUe BEIMTPHIIIHON
CTpaTeruy.
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noucka. CriocoOsl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUECKUX
BBIPQKEHUI B BUJIE JICpPEBa.
JluckpeTHbie Urpbl ABYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
JepeBa rnmepedopa BapruaHTOB, OTICAHHUE
CTpaTeTuu UTPhI B TAOIMYHOMN opme.
BBIUTpBITITHBIE U TPOUTPHILITHBIE
MO3UIIMU. BBIUTPHINIHBIE CTPATETUH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJIICKTA.

CepBHCHI MAILIMHHOTO MIEPEBOAA U
pacIiO3HaBaHUs YCTHOM PEUH.
KorautuBHbIE CEPBUCHI.
Nnentudukaius v mouck
M300paKEHUM, pacCliO3HaABAHUE JIMII.
Camoo0y4aroniaecst CHCTEMBI.

N cKyCcCTBEHHBIN HHTEIICKT

B KOMIIBIOTEPHBIX UTPaXx.
Hcnonp3oBaHne METOIOB
HMCKYCCTBEHHOI'O HHTEJIEKTA

B 00y4Yarolux CUCTEMax.
Hcnons30Banre METOIOB
HMCKYCCTBEHHOT'O MHTEJIEKTA

B poOoTOTEXHUKE. IHTEpHET Beliek.
IIepcnekTuBBI pa3BUTUSA
KOMIIBIOTEPHBIX MHTEIIEKTYyIbHBIX
cucteM. HelipoHHbie ceTn

OnuchIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UTPOBOM CUTYallUH

B (hopMe nepeBa Uiu B TaOTUIHOM
dbopme.

[TosiICHATH MOHATHUS «UCKYCCTBEHHBIN
MHTEIUJIEKTY, «KMAIIMHHOE 00yUECHUEY.
[IpuBoAUTH MpUMEpHI 33724,
pelIaeMbIX C MOMOILBIO
MCKYCCTBEHHOT'O UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck sviuepviuinol cmpamecuu

8 uepe ¢ NoJHOU UHgopmayueil.

2. Cpedcmea ucKyccmeenHo2o
uHmeniekma

Hroro no pazaeny

14
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Paznen 2. AiropuTMbl M IPOrpaMMHUpPOBaHHe

2.1 | DneMeHTHI TCOpHH 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosAICHATH MOHATHUSA «BBIYUCIUTEIBHBIN
aJIrOPUTMOB Maivna TeropuHra kax MIPOIIECCH, KCIOKHOCTH AITOPUTMA,

YHUBEpCalbHasi MOJIEJIb BHIYMCIICHHM. «3(PPEKTUBHOCTH aNTOPUTMAY.
Te3uc Yépua—TrropuHra. [TpuBoauTh IpuMeEpHI 3G (HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnvie ancopugpmor Mapxosa. CocTaBisiTh IPOrPaMMBI JIJIs1 MAIIMHBI
Aneopummuuecku Hepazpeuumvle Twropunra.
3adauu. 3aoaqa ocmanosa. Hcnonvzosams HopmanibHbie
Hesoszmooicnocms aemomamuueckotl aneopugpmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaThb OIICHKY CJI0’KHOCTH U3BECTHBIX
O1eHKa CI0KHOCTU BBIYMCIICHUM. aJTOPUTMOB.
Bpewms pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue padomot:
MaMsITH, UX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmou npocpammol
UCXOOHBIX HaHHBIX. OleHKa o151 mawunsl Toropunea
ACHUMIITOTUYECKOM CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[Tepe6opubie anroputmsl. [Iprumepbt
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBhIE UMEIOT
Pa3TUYHYIO CII0KHOCTh

2.2 | AnropuT™MBbI 26 [Touck mpoCThIX YKCEI B 3aJaHHOM Hcnonp30BaTh aqroOpuTM «PEIIETO

Y CTPYKTYPbI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO AJITOPUTMA
«perreto IpaTocheHar.
MHoropa3psaHbie LIebIe Yncia,
3a/1a4d JIJTMHHON apu(METUKH.

OpartoceHay 1 TorcKa MPOCThIX
YHCeJN B 33/ITAaHHOM JIMaTia30He.
[TosicCHATH IPUHITUIIBI 00Pa0OTKH
MHOTOPa3PSAIHBIX TIEJTBIX YUCE
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CnoBapu (accolluaTUBHbIE MACCHUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeenHoOM
sA3viKe. Bvidenenue
nocneoosamenbHocmel no wadioHy.
Pecynapnvie svipasxcenus. Yacmommuiil
aHanus.

Crexu. AHanu3 MpaBUIIBHOCTH
CKOOOYHOTO BhIpaXeHHs. Brrancnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3aIIMCaHHOTO B TOCT(HUKCHOM hopme.
Ouepenu. Mcnonp3oBaHue ouepeau
JUTSI BPEMEHHOTO XPAHCHHS TAaHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
Anroputmel Ha rpadax. [Toctpoenue
MUHHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epadha 6 enyouny. Obx00 epagha
6 wupuny. KonmdecTBo pa3imuyHbIX
IIyTEN MEXKy BEPLIMHAMU
OPUEHTHPOBAHHOTO AITUKINIECKOTO
rpada. Anroputm JleHKCTphI.
Aneopumm Dnovoa—Yopwania.

Y peaJIN30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha S3BIKE
MIPOTpaMMHUPOBAHUS.

[IpuMeHsTh ciioBapH (acCOIMaTUBHBIE
MacCCHBBI, OTOOpaKEHHS) B 3a1a9ax
00pabOTKH TaHHBIX.

BrIMoOMHATE MpOCTOM aHaIN3 TEKCTa
Ha €CTECTBCHHOM SI3BIKE, B TOM YHCIIC
C MICTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicHATH IPUHITUTIBI PAOOTHI CTEKA
1 OYepe/In, UCIIOIb30BaTh CTEKH

1 OYepEeIN JIJIs PEIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peann3oBbIBaTh U UCIIOIB30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBHS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH TaHHBIX.

Hcnonp3oBaTh JUHAMUYECKOE
MPOrpaMMHUPOBAHKE

JUTSl BBIYUCIICHUST PEKYPCUBHBIX
GbyHKUMNA, TO/ICYETA KOJTMYECTBA
BAPHUAHTOB M PEIIICHUS 3a/1a4
OTNITUMH3AITUH.

Ilpakmuueckue pabomot:

1. Ilouck npocmwix uucen 8 3a0aHHOM
ouanasone.
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JepeBbs. Peanuszanus nepesa

C MIOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[TocTpoenue nepesa il 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIe aropuT™MbI 00X012
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau Iyt 00Xo/1a Aepena.
JnHamMuyeckoe mporpaMMUpOBaHUE
KaK METO/JI PEIICHUS 3a4a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTATOB. 3aa4H, PEIIaeMbI€ C
MTOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCIICHHUE
PEKYPCUBHBIX (QYHKIIUM, TOACUET
KOJINYECTBA BApUAHTOB, 3aJ1a41
ONTUMU3AIUU

2. Peanuzayus evluucienutl

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumno-
4acmomHo20 C108aps 01 3A0AHHO20
mekcma.

4. Ananuz mexcma Ha eCmecmeeHHOM
sA3bIKe.

5. Buiuucnenue apugpmemuueckoeo
BbIPAINCEHUS, 3ANUCAHHO20

8 NoCm@uKcHoU gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue depesves

07151 BbIUUCTCHUSL APUDMEMUUECKUX
8bIPAHCEHULL.

8. Buiuucinenue onunbvl Kpamuatiuie2o
nymu medsxicoy eepuiuHamu spagha
(aneopumm Jetikcmpu).

9. Bvluucnernue pexypcusHvix QyHKyull
C HOMOWBIO OUHAMUUECKO20
NpPOSPaAMMUPOBAHUSL.

10. Iloocuém xonuuecmea sapuarnmos
C NOMOWbIO OUHAMUYECKO20
npPOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWBIO OUHAMUYECKO20
NPOCPaAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [TousaTre 00 0OBLEKTHO- ITosICHATH OCHOBHBIE TTPHUHITUIIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpammMupoBaHu. OOBEKTHI U IpOrpaMMUPOBAHMUS.

kjaccel. CBOMCTBA U METO/IBI OOBEKTOB. | [IpoeKTHpOBATH U UCTIOIH30BATh
OOBEKTHO-OPUEHTHPOBAHHBIN aHANIN3. | MPOCTHIC KJIACCHI 0OBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoexTupoBaTh HepapXuu KIaccoB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAX0/A. | IS OMMCAHUS MPEIMETHOM
Wukarncynsnus, HacleJOBaHHe, o0nacTu.
noauMophusm. Pa3pabatbiBaTh mporpamMmsl
Cpensbl ObICTpOl pa3paboTKu c rpauueckuM UHTEpHEncoM.
nporpamm. IIpoextupoBanue N3y4atb BTOPO# SI3bIK
uHTep(derica oab30BaTENS. POrpaMMHUPOBAHUS
Hcnons30BaHue rOTOBBIX yripaBisieMbix | Ilpakmuueckue padomut:
AJIEMEHTOB JIJIsl TOCTPOEHUS 1. Ucnonvzosanue 20mogwvix Knaccos
uHTEpdeiica. 6 npocpamme.
O030p SA3BIKOB MPOTPAMMHUPOBAHUSI. 2. Paspabomka npocmoii npocpammol
[TonsiTue o mapaaurmax C UCNONIL30BAHUEM KAACCOS.
nporpaMMHUpOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Pazpabomxa uepapxuu Kiaccos.

5. Paspabomka npoepammbi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTUH

3.1 | KomnerorepHo- 8 OTanbl KOMIBIOTEPHO- Brpiiensats 3Tansl KOMIBIOTEPHO-
MaTEeMaTH4YeCKOe MaTEeMaTUYECKOT0 MOJICTUPOBAHUS: MaTEeMaTUYEeCKOT0 MOJIETUPOBAHUS
MOJIETTUPOBAHHE MOCTaHOBKA 3aJa41, pa3padoTKa U PeaJn30BbIBATh UX C TOMOUIBIO
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MOJEIH, TECTUPOBAHUE MOJIEIIH,
KOMITbFOTEPHBIN

JKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJICITUPOBAHUA.

JuckpeTu3anus npu MaTeMaTHYECKOM
MOJEIUPOBAHUU HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue Moaenu
B DKOHOMHKE. BeruncianrenpHbie

DKCIIEPUMEHTHI C MOJIEIIIMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaTOB
JKCIIepUMeEHTA. MeTo HauMEHBIINX
KkBaJpaToB. OLEHKa YHCIOBBIX
napaMeTpoB MOJACIUPYEMBIX OOBEKTOB
1 npoieccoB. BocctaHoBneHne
3aBUCHMOCTEN MO pe3yIbTaTaM
AKCIIEPHUMEHTA.

BeposarnoctHbie MOnenn. MeTobl
Momnte-Kapio. UMutanimonHoe
MozaenupoBanue. CUCTEMbI MACCOBOTO
00CTy>KUBaHUS

IPOrPaMMHOTr0 00ECTIEUECHHS.
[TosicHATh HEOOXOIUMOCTh U CYUTHOCTb
JTUCKPETU3AINH MPU PEIICHUH
BBIYHMCIIUTEILHBIX 33/1a4 C TIOMOIIBIO
KOMITbIOTEPOB.

Hcmonp30BaTh MMUTAITMOHHOE
MOJICIUPOBAHUE, B TOM YUCJIE HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OO6pabaTeIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomeut:

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposarue
¢ nomowvio memooa Moume-Kapio.
4. Obpabomka pe3yibmamos
9KCnepumMeHma
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3.2

ba3nl naHHBIX

10

Tabnuunble (pensuoHHbIC) 0a3bl
naHHbIX. Tabnuia — mpeacTaBIcHuE
CBeJIcHUH 00 OJTHOTHITHBIX 0OBEKTaX.
ITose, 3anucek. Kimrou Tadmuiel. PaboTa
C TOTOBOM 0a30M JaHHBIX. 3aIMOTHCHUE
0a3bl naHHbBIX. [Tonck, copTHpPOBKA U
(buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemble mos

B 3ampocax.

MHuoroTtabanyHble 0a3bl JaHHBIX.
Turnebl cBsi3el Mex 1y TaOIUIIAMHU.
Buemnwmit kimrou. I{emocTHOCTD 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMIHBIM
0a3aM JTaHHBIX.

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. 31K ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
3anpocos Ha s3vike SOQL na 6vi60pKy
OAHHBIX U3 0OOHOU MAOIUYDL.
Hepenayuonnvie 6azvl Oanmbix.
DKcnepmuvie cucmemol

XapakTepru30BaTh 0a3y JTaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoekTHpoBaTh MHOTOTAOIMYHYIO Oa3y
TTaHHBIX.

OcCyIIeCTBIIATh BBOJ U PEIaKTUPOBAHUE
TTaHHBIX.

OcCyIIecTBIATh COPTUPOBKY, IIOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTaHHBIX.

dopMHUpOBaATH 3aITPOCHI HAa TTIOMCK
JAaHHBIX B CPEJIE CUCTEMBI YIIPABICHUS
0a3aMH JTaHHBIX.

VYrpapisaTh 6230 TaHHBIX

C ITOMOIITHIO TIPOCTHIX 3aIPOCOB

Ha s3pike SQL.

[TosicHSTH 00J1aCTH IPUMEHEHUS,
JIOCTOMHCTBA W HEJIOCTATKH
HEPEISAIUOHHBIX 0a3 TaHHBIX

B CPaBHCHUH C PEIISIIUOHHBIMH.
Ilpakmuueckue pabomul:

1. Paboma c comoeoti 6a301ti OaHHbIX.
2. Pazpabomxa mrocomabauunou 6a3zel
OAHHbIX.

3. 3anpocwl kK MHO2OMAOIUYHOU Oa3e
OQHHDIX.

4. Ynpaesnenue OaHHbIMU C NHOMOUWBIO
sa3zvika SQL
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3.3 | BeO-caiitbl 14 WuTepuer-npuinoxenus. [lonstue o [ToSICHATH NPUHIMIIBI TEXHOJIOTUU
CEPBEPHOM M KIIMEHTCKOM YacCTSAX CalTa. | «KJIMEHT — CEpBEP» Ha MpUMepe
TexHONIOTus «KIUEHT — cepBep», € B3aMMOJIeHCTBUS Opay3epa
JIOCTOMHCTBA U HeA0CTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh IPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BE0-CTpaHUIIbI, UCTIONB3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha sI3bIKe pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opmebl Ha BeO-CTpaHHUIIE. CTUJIEH U CLICHAPUM Ha SI3bIKE
Pa3menienue Bed-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTIa. 3arpy3ka (hailJioB Ha CalT pa3menieHus cauTos B cetu MIHTepHeT.
Ilpakmuueckue pabomut:
1. Coz0anue mexcmosoti
8ehO-cmpanuybi.
2. Coz0anue 6e6-cmpanuybl,
sKAOYAIOW el MYTbMUMEOULIHbLE
0Ovexmul (PUCYHKU, 38YKOBblE OAHHDbIE,
810€0).
3. Ogopmnenue cmpanuyvl ¢ NHOMOUWBIO
KACKAOHBIX mabuy cmuietl.
4. Hcnonvzosanue cyenapues Ha A3vike
JavaScript
3.4 | KomnbrorepHas 8 BBoa n300paxkeHuii ¢ UCMONb30BaHUEM | BHIMOTHATE 00IITYI0 KOPPEKIIHIO
rpaduxka pa3IUYHbIX U(PPOBBIX YCTPOICTB U (POBBIX U300pAKEHUI.

(urdpoBbIX PoTOANAPATOB U
MHUKPOCKOIIOB, BUJIEOKaMep, CKaHEPOB
U APYTUX YCTPOUCTB).

['paduueckuii penaxktop. Paspemenue.
Kanpuposanue. cnpaBnenue

[IpumeHsATh UHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
00JaCTsIM U300paKEHHUS.

CTpouTh MHOTOCTIOWHBIE U300paKCHHSI
C HCITOJIb30BaHUEM MAaCOK, TOTOBUTh
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MEPCIEKTUBLL. [ HcTOrpaMmma.
Koppekuust ypoBHE#, KOPpEKLIUS LIBETA.
OO6ecuBeYrBaHNE IBETHBIX
n3zo6paxenuii. Peryms. PaGorta

c obnactsamu. OUIHTPHI.
MHorocnoitHble H300paKeHUS.
TekcToBeie citon. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
obnactu. [ToaroroBka MILTIOCTpALTHI
17151 B€O-caiiTOB. AHUMUPOBAHHbIEC
U300paKEeHHUS.

BekropHas rpaduka. [[puMUTHBBL.
N3MeHeHne nopsiaka 31€MEHTOB.
BripaBHMBaHUE, pacnpe/iesiCHHE.
['pynmupoBka. Kpussie. @opmaTsl
BEKTOPHBIX pUCYHKOB. Mcrionb3oBanue
KOHTYpOB. BekTopu3zauus pacTpoBbIX
M300PaKECHUI.

[IpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
Mozeiel. CeTouHble MOAECIIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus1. Kamepsl.
AnnutuBHbIe TeXHOJOTHH (3D-
npuHTepsl). [loHsITHE O BUPTYaIbHOM
PEaTbHOCTH U JIONIOJIHEHHOMN
pEATbHOCTHU

WJUTFOCTPAIIAH JUTSI Pa3MEICHUS
Ha BeO-caiiTax, cO3/1aBaTh
aHUMHUPOBAHHBIC U300paKEHUSI.
Co3niaBaTh BEKTOPHBIC N300 pasKCHHS

C TIOMOIIBIO PEAAKTOPA BEKTOPHOM
rpaduKy WM HHCTPYMEHTOB
TEKCTOBOTO ITPOIIEccopa.
Ilpakmuueckue pabomut:

1. Obpabomra yugposwix
gdomoepaghuii (kaopuposanue,
ucnpaeienue nepcnekmueol, KOppeKyus
VpoeHell, KoppeKkyus ueema).

2. Pemywiv yughposwix pomoepadhuii.

3. Muozocnotinvle uzoopasiceHusl.

4. AHUMuposammvle u300PaANCeHUs.

5. Bexmopnas epaghuxa
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3.5 | 3D-mMonenupoBanue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH NPUHIUIIBI TOCTPOEHUS
peaaKkTUpPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
mozpenel. CeTouHble MOICIIH. BoINoNHATE onepaium no noCTpoSHHUI0
Matepuainbl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBelleHus. Kamepsl. MOJIEJIE.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmeniaTe Ha BUPTYyaJlbHOM CLEHE
MPUHTEPHI). MCTOYHUKHU OCBEIICHUS U KaMEpHI.
[ToHsiTHE O BUPTYaTIBHOMN peasbHOCTH [IpuBOANTH TPUMEPHI UCTIOJIBE30BAHUS
U JIOTIOJTHEHHOW peabHOCTH TEXHOJIOTUI BUPTYaTbHOU
U JIOTIOJITHEHHON PeaJIbHOCTH.
Ilpakmuueckue pabomel:
1. Coz0anue npocmuolx mpéxmepHvix
Mmooenel.
2. Cemounbie mooenu.
3. Penoepune
Hroro mo pazaemy 48
OBILEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME

[TPUHATA
Ha 3acefanud [legarorundyeckoro cosera
IIporoxom Ne§ ot 29.08.2023
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