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@denepanbHas pabodas mporpamma Mo ydeObHomy mnpeamery «HbopmaThkay
(yrnyOnéHHbll ypoBeHb) (IpeaMeTHas o01acTh «MaTeMatrka 1 nHQopMaTUKay) (J1anee
COOTBETCTBEHHO — TmporpamMma 1o uHPoOpMaTtuke, HHPOpPMATHKA) BKIIOYACT
MOSICHUTEBHYIO 3aIMCKY, COIepKaHNE OOYUCHMS, TNIAHUPYEMbIC PE3YIIHTaThl OCBOCHUS
IPOrpaMMBbI 110 HTHPOPMATHKE, TEMATHIECKOE TUIAHUPOBAHUE

Conmepxanre  OOy4YCHHsSI pacKpbhIBaeT COJCpXKATeNIbHbIC JIUHUU, KOTOpPHIE
npearaloTes g 00s3aTeIbHOTO M3YUYEHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHusI.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IMPOTpaMMBbI 10 WH(POPMATHUKE BKIFOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIC PE3yJbTAaThl 3a BECh IMEpUOa OOY4YCHHS HAa ypPOBHE
CpeIHero o0IIero 00pa3oBaHus, a TAaKXKe MPEAMETHBIC IOCTHXKCHHs 00ydarormerocssa
KQKJIbI 101 00yUYeHUS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no wuHdopmaTuke (yriiyOJ€HHBIH YpPOBEHb) Ha YpPOBHE CPEIHErO
oO1ero oOpazoBaHusl pazpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3yjibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelIbHOM  MporpaMMbl  cpeAHero  oOmero  obpas3oBaHus,
npencraBieHHbix B ®I'OC COO, a Takxke (QenepanbHoil padboyell NporpaMMbl
BOCITUTAHUS.

[Iporpamma mo uHpopmaTHKe NaéT MpEACTaBICHUE O IENsIX, 00IIel CcTpaTeruu
0o0y4eHHs, BOCIIUTAHUSA M PA3BUTUS OOYYAIOMIMXCA CPEICTBAMH y4e€OHOTO TpeIMeTa
«Mudopmarrka» Ha yriiyoJIEHHOM ypOBHE, YCTaHAaBIUBAET 00s13aTEIbHOE MPEIMETHOE
coJiepiKaHue, MPeIyCMaTpUBAET €ro CTPYKTYPHpPOBAHUE TIO paszeiaM U TeMaM Kypca,
OTpesieNisieT pachpeleleHne ero mo kiaccam (rojamM H3ydeHus), JaéT MpUMEpHOe
pacmpeenieHne Y4eOHBIX YacOB 10 TEMAaTHUYECKUM pasjieliaM Kypca U peKOMEHIYEMYIO
(MpUMEepHYI0) TMOCTEAOBATEIBHOCTh WX HW3YYEHUS C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTUKHA y4eOHOTO Tpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommMxcs.

[Iporpamma 1o uH(MOpPMATHKE OIpEAeNsieT KOJWYECTBEHHbIE W KadyeCTBEHHBIC
XapaKTEPUCTHKU y4eOHOTO MaTepuasa s KaKJI0r0 Toja W3y4eHHUs, B TOM YHCIIE IS
COJIEPKaTEIHHOTO HATIOJHEHHUS Pa3HOTO BHUJA KOHTPOJIA (IPOMEKYTOUHON aTTeCTaIllu
00y4Jaromuxcsi, BCEPOCCHIMCKUX MPOBEPOUYHBIX pPabOT, TOCYAapCTBEHHOW HTOTOBOM
arrectaruu). llporpamma 1o wuH(pOpPMATHUKE SBISAETCS OCHOBOM JJIsl COCTaBICHUS
aBTOPCKUX YYE€OHBIX TpOrpaMM M Yy4e€OHWKOB, MOYPOUHOTO TUIAHMPOBAHUSA Kypca
YAUTEIIEM.

Nudopmartuka B cpennem o011eM 00pa3oBaHUM OTPAKAECT:

CYIIHOCTh MH(DOPMATHKHU KaK HAyYHOW JUCITUTUIMHBI, U3yYaroiell 3aKOHOMEPHOCTH
NPOTCKaHUS W  BO3MOXXHOCTH  aBTOMAaTH3allMM  HWH(POPMAIIMOHHBIX IPOIIECCOB
B PA3JIMYHBIX CHCTEMAX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCETrO UHPOPMALIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COLIMAIBHYIO ChEpY;

MEXAUCIHUIUIMHAPHBIN ~ Xapaktep  WMHQOpMATHKU U HUHPOPMALUOHHOU
NEeATEIbHOCTH.

Kypc wundpopmaTuku isi ypOBHS CpemHEro oOIero oO0pa3oBaHUS SBISETCS
3aBEpIIAIONIMM AITAallOM HEMPEepbIBHOM MOATOTOBKM oOOydalIuxcsa B 00yactu
uHQOpMATUKA U HUHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, OMUpaeTcs Ha
coJiep)kaHue Kypca MH(POPMATHKH YPOBHS OCHOBHOT'O OOINEr0 OOpa3OBaHHS U OIBIT
MOCTOSIHHOTO TPUMEHEHUsS] MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, NaéTr
TEOPETUUECKOE OCMBICIIEHUE, HHTEPIPETAIIUIO U 0000IIIEHHE STOTO OTbITA.

PesynbraThl  yrayOn€HHOTO  YpOBHS ~ M3Y4YeHUs  y4eOHOro  mpeaMmera
«MHpopMaTHKay OpUEHTUPOBAHBI HA TIOJYYEHHE KOMIIETEHTHOCTEU AJI MOCIEAYIOIIeH
npoecCHOHaNBbHON JesATEIPHOCTH KaK B paMKaX JIaHHOM MpeAMETHOW 001acTH, Tak
U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CEO0s:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeIMeTHass 00JIacTh, PAClO3HABAaHUE COOTBETCTBYIOIIUX WM IPU3HAKOB U
B3aMMOCBS3€M, CIHOCOOHOCTh JAEMOHCTPUPOBATH PA3IUYHbIE MOIXOIbl K H3YYEHHIO
SBJICHU, XapaKTEepHBIX JJI1 U3y4aeMOU peIMETHON 00JacTH;

YMEHHUE peniaTh TUIIOBBIE MPAKTUYECKUE M TEOPETUYECKHE 3aJauM, XapaKTEpPHBIE
JUTSI KICTIOJIb30BAHMS METOJIOB M MHCTPYMEHTAPHS TaHHOU MPEAMETHOM 00J1acTH;

HaJIMYUE MPEACTABICHUN O JaHHON MPEIMETHON 00JacTH KaK LIEJIOCTHON TeOpHH
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrayOn€HHOTO YpOBHS U3y4deHUsT WHGOPMATHKU 00eCreunBaeTCs
LeJIeHANpPaBICHHAs] MOATOTOBKAa OO0y4YalIIMUXCid K MPOJOHKEHHI0 00pa30BaHUSB
OpraHu3aIusIX po¢heCCUOHATIEHOTO oOpa3oBaHus o CHEUATBHOCTSIM,
HETMOCPE/ICTBEHHO CBA3aHHBIM C NU(PPOBBIMU TEXHOJIOTUSIMU, TAKUM KaK MpOrpamMMHast
WHXEHEepHs, HHPOpMalMOHHAs  0e30macHOCTh,  MH(GOPMAIIMOHHBIE  CHCTEMBIU
TEXHOJIOTMH, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHbIE U MAIIMHHOE OOydeHHE,
MPOMBIIIUICHHBIA ~ MHTEPHET  BEIIeW, WCKYCCTBEHHBIH WMHTEIUICKT, TEXHOJIOTUH
OCCIpOBOJIHOM  CBSI3U,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHUU,  CHUCTEMBI
pacupenenEéHHOro peecTpa, TEXHOJIOTUU BUPTYaJIbHOM U IONIOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 11e/1b U3ydeHus: yueOHoro npeamera «Mudopmarrka» Ha yrimy0aéHHOM
YPOBHE CpeIHero oO0Iero ooOpa3oBaHUs — OOECHEYCHHE MJAIBHEHUINETr0 pPa3BUTUS
UH(GOPMAIIMOHHBIX KOMIIETEHINI 00y4aroerocs, ero roTOBHOCTH K JKU3HU B YCIIOBUSX
pa3BuBaroiierocs: MHGOPMAIIMOHHOTO OOIIecTBa M BO3pacTaroulell KOHKYpPEHLUU
Ha pBIHKE Tpynaa. B cBs3u ¢ atum m3ydenue uHpopmatuku B 10—11 kimaccax HOMKHO
00ecCTeynTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, OCHOBAaHHOTO Ha TIOHHUMAaHUU POJHU
uHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B COBPEMEHHOM
0OIIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M aITOPUTMUYECKOTO MBIIIJICHHS;
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c(hOpMHUPOBAHHOCTh YMEHUHN pazinyaTh (PAKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BHJETh HUX CBS3b C KPUTEPHUSIMH OIEHUBAHUS M CBSI3b KPUTEPUEBC
onpeneaEHHON CUCTEMON IIEHHOCTEW, NpPOBEPSATh Ha JIOCTOBEPHOCTh U 0000IaTh
uHpopMaIuio;

c(hOpMUPOBAHHOCTH MPEICTABICHUI O BIUSIHUN HHPOPMAIIMOHHBIX TEXHOJIOTHI Ha
KU3Hb YeJOBEKa B O0OIIECTBE, TIMOHMMAHHUE COLHUAIBHOTO, 3KOHOMHUYECKOIO,
NOJINTUYECKOTO, KYJbTYPHOIO, IOPUINYECKOTO, MPUPOJHOIO, 3SPrOHOMUYECKOTIO,
MEJUIMHCKOTO U (PU3HOJIOTUYECKOT0 KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHH;

OPUHATHE TPABOBBIX M OSTUYECKUX ACHEKTOB HMH(POPMALMOHHBIX TEXHOJOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIIOZCH, BOBJICUEHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHuEe HH(OpMAIINY;

CO3JaHME YCIOBUM JMJIA pPa3BUTHS HABBIKOB y4eOHOH, NPOEKTHOH, HAy4yHO-
UCCIIEIOBATENIbCKOM M TBOPYECKOW JAEATEIBbHOCTH, MOTHUBALUK  OOYYaIOIIUXCSK
CaMOpPAa3BUTHIO.

B conmepxxanun yuebHoro mpenmera «HHpopmaTtuka» BBIIEISAIOTCS YEThIpE
TEMaTHYECKUX pa3jea.

Pazpnen «ludpoast rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPONUCTBA KOMITBIOTEPOB
U JpYruX D3JEMEHTOB IIM(PPOBOTO OKPYKEHUS, BKIIOYas KOMIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEACTB  OMNEPALMOHHOM CHUCTEMbI, pabore B ceTu HHTepHET
Y UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, NHPOPMALMOHHON O€30MaCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€OSl MOHSITUUHBIMN
anmapaT WH(OPMATUKH, BOMPOCH  KOAMPOBAaHUS  WHMOpPMALUK, H3MEpPEHUS
nH(OPMAITMOHHOTO 00BEMA JaHHBIX, OCHOBBI anreOphl JIOTUKM W KOMITBIOTEPHOTO
MOJICJIMPOBAHUSI.

Paznen «Anroput™Mbl M NPOrpaMMUPOBAHHE» HANPABIEH HA  PA3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, pa3padOTKy ajlrOpUTMOB U OIIEHKY MX CJIOXHOCTH,
(GbopMHpOBaHHE HABBIKOB peaM3allMi MpOrpaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopMalmoHHbIE TEXHOJOTUWY» MOCBALIEH BONpPOCAaM IPUMEHEHUs
WHGOPMAITMOHHBIX TEXHOJOTUH, pPEaTn30BaHHBIX B TMPUKIATHBIX MPOrPAMMHBIX
OpOAYKTax M MHTEpHET-CepBUCaX, B TOM 4YHCIE B 3aJayax aHajlu3a JaHHbIX,
MCIIOJIb30BAHUIO 043 JAHHBIX U AJIEKTPOHHBIX TAOIHIL 17151 PEeIICHUS IPUKIIAIHBIX 3a/1a4.

B nmnpuBenénnom panee conepkaHuu yudeOHoro mnpeamera «MHdopmaTrkay
KYpPCUBOM BBIJICJIEHBI JOMOJHUTENbHbIE TEMbl, KOTOPhIE HE BXOISAT B 00S3aTEIbHYIO
nporpaMMy OOYYeHHsl, HO MOTYT OBbITb MPEAJIOKEHBl Ui W3YYEHHs] OTAEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

VYriyOnéHHbli  ypOBEHb U3y4YEHUS UHDOPMATUKU  PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO npoduis, OPUEHTUPOBAHHOTO Ha UHXEHEPHYIO U
uHQOpPMAITMOHHYIO  cepbl  MeATeTbHOCTH. YTIIYyOJIEHHBIH  YpPOBEHb  HM3yUCHHUS
uHhopMaTHKA  OOECIeYnBaeT: TOJATOTOBKY OOYYAIOMIMXCS, OPUEHTUPOBAHHBIX
Ha CHEIUAIbHOCTU B 00J1aCTH MH(DOPMAIIMOHHBIX TEXHOJIOTHI U MH)KEHEPHBIE
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CHEIMAIBHOCTH, yYaCTHE B TPOCKTHOMN M UCCIIEIOBATENBCKON ACSITEIHOCTH, CBI3aHHON
C COBPEMEHHBIMHM HAIPaBICHUSAMH OTpAcId HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHHA, TMOATOTOBKY K VyYacTHI0O B OJUMIHagaXx W cAade EamHOTO
rOCyIapCTBEHHOT'O IK3aMeHa 1o WH(OpMaTHKE.

[TocnenoBaTenbHOCTh U3YyUEHHUSI TEM B IMpejaesiaX OJHOTO rojaa oOyueHHUs MOXKET
OBITh MI3MEHEHA IO YCMOTPEHHIO YYHUTENs TpPU TOJArOTOBKE pabdouell 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).
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COJIEP) KAHUE OB YUEHU !

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 BBINOJIHEHUE MPOrPAMMBbI
npoueccopom. OnepaTuBHast, MOCTOSTHHAS U I0ATOBpEMEHHas naMaTh. OOMEH JaHHBIMU
¢ nomo1bio uH. KoHTpoiepbl BHEMIHUX yCTPOUCTB. [IpsiMOil AOCTYI K HaMATH.

OCHOBHBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojorui. I[lapannenpHbie
BbIUHCIICHUA. MHoromnpoueccopusie cucrembl. CynepkoMnbloTepsl. PacnpenenéHubie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTka OONbIIMX AaHHBIX. MoOWIbHBIE U(POBLIC
YCTPOWCTBA W HMX pOJb B KOMMYHHKalUWsX. BCTpOeHHbIE  KOMIIBIOTEPHI.
MukpokoHTpoJuiepbl. POOOTH3MpOBaHHBIE POU3BOICTBA.

[IporpamMHOe oOecrieueHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CUCTEM. Bubl
IporpaMMHOro obecnedeHuss M UX HazHadyeHue. (OCOOEHHOCTH MPOTPaMMHOIO
oOecrnieueHnss MOOMIIBHBIX ycTpoicTB. IlapannensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMMmHoe oOecreduenre. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpaiiBepsl
yCcTpoicTB. MHCTAIISAUS U AEMHCTAILISIUS IPOTPAMMHOTO 00€CIIEYEHUSI.

QaitnoBble cucTembl. [IpuHUUIIBI  pa3MenieHUuss U HUMEHOBaHUS  (DAIJIOBB
nonroBpeMeHHoi namsty. [1labmons! 1uist onucanus rpymn (aitios.

[Iporpammuoe oOecnedyeHue. JluieH3UpoOBaHUE MPOrPaMMHOIO OOECIeYeHUs
u uudpoBbeIX pecypcoB. IIpomnpuerapHoe U cBOOOAHOE MpOrpaMMHOE OOecleUeHUeE.
KoMMepueckoe 1 HEKOMMEPYECKOE HCIOJIb30BAaHUE MPOTrpaMMHOT0 00eCTeueHUus
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepauuy  3a  HENPABOMEPHOE  MCMOJIB30BAHHE  MPOrPAMMHOIO
obecrieueHrs U HUPPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHHS WM amnmnapaTHbIE KOMIIOHEHTBI KOMIBIOTEPHBIX CETEH.
Cerebie potokoiibl. Cetb IHTEpHET. Antpecanus B cetn MaTepHet. [IpoTokonsl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenue |P-cetu Ha monacetn ¢ mnomouipio Macok mnozcereil. CereBoe
agMuHuCTpupoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HaM4WA CBSI3U € y310M ceTu. OmnpeneneHne MapupyTa IBHKEHUS NAKETOB.

Bunbr NEeATETbHOCTU B CEeTH HNuTepner. CepBucsl HNuTepuera.
['eonndopmanmoHHbsie cHUCTEMbl. [ '€0JOKAIIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU
(HampuMmep, JIOKalUsi MOOWIBHBIX  TelIe(OHOB, OMNPENCICHUE 3arpyXKE€HHOCTU
aBTOMarvcTpasei), MHTepHET-TOProBJisd, OpOHUPOBaHUE OUJIETOB U TOCTUHHUII.

! Kypcusom BbiieneH MaTepuall, KOTOPhI He SBJISETCS 00A3aTebHBIM IIPH U3YUEHUH M HE BXOJUT B COJIEPIKAHHE
MPOMEKYTOUHON UM UTOTOBOM aTTECTALUH IO NIPEIMETY.
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l'ocynapcTBeHHBIE AIEKTPOHHBIE CepBUCHI U yciayrd. ColualibHbIE CETH —
OopraHu3alus KOJUIEKTUBHOIO B3aMMOJIEUCTBUS U oOMeHa AaHHBIMH. CETeBOM ATHKET:
npaBuia TOBeACHUS B KuOepmnpocTpancTtBe. [IpoOirema MOMIMHHOCTH MOITYYEHHOM
uHdopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE M HSKOHOMHYECKHE YIPO3bl, CBA3AHHBIE C HCIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOorui. OOmmme mnpoOieMbl 3allUThI
uHdopmaiuu u uHbopMaMoOHHON Oe3zonacHocTH. CpencTBa 3alUThl UHPOPMAIUUB
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX M aBTOMATU3MPOBAHHBIX WH(OPMAIIMOHHBIX
cucteMax. [IpaBoBoe obOecrnedueHne WHGOPMAIMOHHONW O€30MACHOCTU. DIeKMPOHHA
yugpposas noonucs, cepmupuyuposartvle camsl U OOKYMeHmbl.

[IpenoTBpalieHre HeCaHKIIMOHUPOBAHHOIO IOCTYTA K TUYHOU KOH(PHUACHIIMATIbHON
uH(hOpMaIUK, XpaHsIIIeHCcs Ha MEPCOHAIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
Bpenonocnoe mporpammHoe odecriedeHue U crnocoObl 60pHObI ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHuzainus JUYHOTO apxuBa MHpopManuu. PezepBHOE KOMMpOBaHUE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanubix. CuMMeTpudHble U HecuMMmeTpuuHble HQPHL. [udps
npocroit 3amensl. ludp esapsa. [ludp Buxenepa. Anropurm mmdposanus RSA.
Cmeeanocpaghus.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarus, nganHele u 3HaHuMA. MHDOpMalMOHHBIE IIPOIECCHI B IPHUPO/IEL,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JUCKPETHBIE BEIMYMHBI U cuUTHalbl. HeobxomumMocThb
JTUCKpeTH3aluy nHGOpMaIuy, TpeIHa3HAYeHHON JIs1 XpaHEHUs, epeiadl 1 00paboTKu
B U(POBBIX CUCTEMAX.

JIBonuHOE KOIMpOBaHUE. PaBHOMEPHBIE M1 HEPABHOMEPHBIE KOMBL. [lekoInpoBaHue
COOOIIIEHN, 3alMMCaHHBIX C TOMOIIBID HEPAaBHOMEPHBIX KoOAOB. YcioBue DaHo.
[locTpoeHue OJHO3HAYHO JEKOAUPYEMBIX KOJOB € TOMOIILI0  jaepesa. I pagh
An.A. Maprosa. EnuHUIEI U3MEpeHUs KoJinuecTBa nuHGopmauu. AndaBUTHBIA TOIXOM
K OLICHKE KOJInuecTBa MH(OPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LEIbIX HW  JAPOOHBIX YHCEI
B IO3UIIMOHHOM cucteMe cuuciaeHuss. CBoicTBa NO3WUIIMOHHOW 3alHWCU YHCIIA:
KOJIMYECTBO LM(P B 3aMUCH, MPU3HAK JETMMOCTU YHCJIa HAa OCHOBAHHE CHUCTEMBbI
CUuCJIeHUsA. AJTOPUTM TMepeBoAa IEJIOro 4Yuciia U3 P-UYHOM CHUCTEMBbI CUHUCIICHUS
B JICCATUYHYIO. AJTOpUTM TMepeBoAa KOHEUHOW P-uyHOil ApoOM B AECATUYHYIO.
AJITOpUTM MEpeBO/Ia IIEJIOT0 YKCiia U3 JEeCATUYHOM CUCTEMBI CUMCIIeHUs B P-uunylo.
[lepeBo KOHEYHOU jecaTUUHOW ApoOU B P-uunyro. JI[BonuHas, BOCbMEpUYHAs U
IIECTHA/IIATEpUYHAs CHUCTEMBbI CUUCICHUS, CBSI3b MEXKAY HUMH. ApupMeThuuecKue
OIepalnu B MO3ULMOHHBIX CUCTEMAX CUUCIEHHUS. TpouuHas ypasHoseulenuas cucmema
cuucierus. J[8ouuHo-0ecamuynas cucmema CHucieHus.

Konuposanne tekctoB. Komuposka ASCII. OnnoOaiitHbie koaupoBku. CTaHaapT
UNICODE. Koguposka UTF-8. Onpenenenue nHpopmMarimoHHOTO 00bEMa TEKCTOBBIX
COOOIIICHHUH.
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KonupoBanne nzobpakenuii. OueHka uHOOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX MPU 33JaHHBIX PAa3pEIICHUN U ITyOnHEe KOAUPOBaHuA 1BeTa. L[BeToBbIE MOAEIH.
Bekroprnoe komupoBanme. dopmarel rpaduueckux dainoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

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

Anrebpa noruku. Ilonarue Beicka3piBaHMs. BbICKasbIBaTeNnbHbIE  (HOPMBI
(npenukatsl). KBaHTOPBI CyllleCTBOBaHUS U BCEOOIIIHOCTH.

Jlornueckue omnepauuu. TaOmuubl HUCTUHHOCTH. Jlormyeckne BBIPaKEHHS.
Jlornueckue ToxkaectBa. JloKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOLIBIO TaOJIHUIL
VCTUHHOCTH. JIornyeckue ornepanny 1 Ornepanuu HaJ MHOKECTBAMM.

3akoHbl anreOphl JIOTMKW. OKBUBAJIECHTHBIE TPEOOPAa30BaHUS JIOTUYECKHUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUYECKUX
GyHKUIMA OT KOJIMYeCTBa apryMeHTOB. [loHbIe cucTeMBbl TIOTHYECKUX (QYHKIIUM.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOpPMAJIbHBIE (POPMBI, AITOPUTMBI MX MOCTPOEHUS MO TabiuIe
MCTUHHOCTH.

Jlormyeckue HIEMEHTHI B cOoCTaBe KomImblotepa. Tpurrep. Cymmarop.
Mmuoropaspsaaeii  cymmarop. IloctpoeHne cxem Ha JOIrMYECKUX JJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIPQXEHUIO. 3alMuCh  JOTHYECKOTO  BBIPAXKEHHUS IO
JIOTHYECKON cxeme. Mukpocxemul u mexHOL02Us UX NPOU3800CMEA.

[IpencraBieHue HENbIX YACEI B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
Yyycesl NPU OrPaHUYEHUM KOoJu4ecTBa pas3psaoB. [lepenosiHeHHMe pas3psiAHON CETKH.
be33HakoBbIe M 3HAKOBEIC JaHHBIC. 3HAKOBBIM OWT. [IBOMYHBIM TOMOJHHUTEIBHBINA KO
OTPULATENBHBIX YUCET.

[lobutoBble  jormyeckue onepauuu. Jlornueckuii, apudmeTnyeckuii u
nukindeckuit cipuru. [ludpoBanue ¢ moMoIIbI0 MOOGUTOBOM OTIEPAIIMH «UCKITIOUYAIOIIIEE
NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YMCENI B MaMATH KOMIIbIOTEpa. 3Hayalas 4acTb
U TOPsAOK yuciia. /[nama3oH 3HaYeHWI BEIIECTBEHHBIX 4Yuceln. [IpobiieMbl XpaHeHus
BEILIECTBEHHBIX YNCEJ, CBA3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA Pa3psAl0B. BrinomHeHne
omepanuii ¢ BEMIECTBEHHHIMA YHCIIAMU, HAKOIUICHHE OIIUOOK P BHIYUCICHUSX.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE

OmnpeneneHre BO3MOXKHBIX pE3YyJIbTaTOB pPabOThl MPOCTEUIIHUX aJITOPUTMOB
YIPABJIEHUS UCTIOJIHUTEISIMU U BBIYUCIIUTEIBHBIX AJITOPUTMOB. ONpeeIeHne UCXOJHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOyeMbli pe3yJbTar.

Otanbl penieHus 3aJad  Ha KOMIbIOTepe. IHCTpyMEHTalbHbBIE CpEICTBA:
TPAHCIATOP, OTIAAUUK, MPOPMINPOBIIMK. KoMmuisus 1 UHTEpIpeTalus nporpaMmm.
BuprtyanbHble MallIUHBL.
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WuTerpupoBanHas  cpeaa  pa3paboTku.  Meronpl  OTIAAKM — MPOrPaMM.
Hcnonp3oBanue TpaccUpoBOUHbIX Tabmuil. Otnagouynsii  BbiBoA. [lomarosoe
BBINIOJIHEHNE ITpOorpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumel pgaHHBIX:
LIEJIOYMCIICHHBIC, BEILECTBEHHBIC, CUMBOJIbHBIC, JIorndyeckue. Bersinenusa. CiioxHbIe
ycioBus. llukibel ¢ ycnoBueM. llukisl mo nepemMeHHOW. B3ammo3aMeHseMOCThb
pa3nuYHbIX BUIOB IUKI0B. MHBapuaHT 1ukia. CocTaBlieHHE UKJIA C UCIOIb30BaHUEM
3apaHee ONpeNeIEHHOr0 MHBapUaHTa [IUKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. lcnons3oBanue kommeHTapues. Iloaroroska
ONMCaHU TPOrpPaAMMBbl U HHCTPYKIUU ISl OJIb30BATEIIS.

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCaHHBIX B TO3UIIMOHHBIX
CUCTEMAaX CYHCIICHUS: pa30MEHHE 3alUCH 4YMciia Ha OTICNbHbIE IUQPbI, HAXOXKIACHHUE
CYMMBI U IPOU3BENICHUS LIUPP, HAXOKIECHUE MAKCUMAIbHOW (MUHUMAIIbHOMN) LIUQPBHI.

Haxos1eHne Bcex IPOCThIX YHCE B 3aJaHHOM Juara3oHe. IIpencraBienue uncia
B BHJE HaOoOpa NPOCTBIX COMHOXHUTENIEH. AJTOpPUTM  OBICTPOrO BO3BEACHHS B
CTEIICHb.

OO0paboTka NaHHBIX, XpaHAUXCS B (ainax. TekcToBble W JABOUYHBIE (DAIIBL.
dailnoBble niepeMeHHbIe ((aiiioBble ykazarenu). UreHue u3 ¢aiina. 3anuchB (ai.

Pa3Ouenue 3amaum Ha mnoazagaud. llogmporpammel (mpouenypbl U (YHKIUH).
Pexypcus. PekypcuBHbie 00beKTHI ((ppakTaibl). PeKkypcuBHbIE poueaypsl U GyHKIHUU.
Hcnonb3oBaHue cTeKa JUisl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue  cTaHAApTHOW  OMOMMOTEKM  si3blKa  IPOrPaMMHUPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrpPaMM CTOPOHHHUX MPOM3BOAUTENEH. MOIyIbHBIN
IPUHIUI TOCTPOESHUS IPOTPAMM.

UYucnennoie MeToabl. TouHOE W NPUOMMKEHHOE pelieHus 3anadyn. YucieHHbie
METO/bl PEIICHUS YypaBHEHUH: MeTox nepedopa, METOHA MOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BBIUKCICHHUE JJIMH KPUBBIX. BbIunciaenue miomaaeii puryp ¢ HoMoIibo
YHUCIIEHHBIX METO/I0B (METOJI MPSIMOYTOJIbHUKOB, METOA Tpareuui). [louck Mmakcumyma
(MUHMMYMa) (PYHKIIMU OJJHOM MEPEMEHHON METOI0M MOJIOBHUHHOIO JIEIECHHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX. Bcerpoennsie  QyHkmmm - s3bIka
MPOTrPAMMUPOBAHUS JJII OOpaOOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBAa MOSBJICHUN CHMMBOJIa B CTPOKE, pa30ueHue
CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, TIOUCK MOJACTPOKH BHYTPU JaHHON CTPOKH,
3aM€Ha HaWUJICHHOM IMOJICTPOKHU Ha JPYIyO0 CTPOKY. I '€Hepanus Bcex CIOB B HEKOTOPOM
andaBuTe, yAOBIECTBOPSIOIIUX 3aJlaHHbIM orpaHuyeHusiM. [IpeoOpazoBaHue yucian
CHUMBOJIbHYIO CTPOKY ¥ 00OpaTHO.

MaccuBel ¥ MOCJIEIOBATEILHOCTH  4Hcell. BpruuciieHue  0000MEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCUBa WJIM YMCJIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
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MPOU3BEICHUS, CPEAHEro apu(pMeTHuecKkoro, MUHUMAJIBHOTO M MaKCHUMAaJIbHOIO
JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, VYAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHelHbIM NONUCK 3aJaHHOTO 3HAYECHUS B MACCUBE.

CopTtupoBka oaHOMEpHOTO MaccuBa. [IpocTeie MeTOIbI COPTHPOBKH (METO.
nmy3bIpbka, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBka ciusinueM. beictpas
coptupoBka maccuBa (amroput™ QuickSort). JIBOMYHBIN MOMCK B OTCOPTHPOBAHHOM
MacCHBe.

JIBymMepHBIE MAacCCUBBI (MATPULbI). AATOPUTMBI 0OPAOOTKH IBYMEPHBIX MACCUBOB:
3aroJIHEHUE ABYMEPHOI0 YUCIOBOIO MAacCHBa IO 33JJaHHBIM IIPABUIIaM, TIOUCK JIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIYMCJIEHHME MaKCUMyma (MUHHMYMa) U CyMMbI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK M CTOJOIIOB JBYMEPHOIO MAacCHBA.
Paspabomra npoepamm ons pewenus npocmeix 3a0auw awanuza Ooaunwvix (ouucmka
OQHHBIX, KIACCUDUKAYUs, AHATU3 OMKIOHEHUIL).

HNHpopMaiHOHHBIE TEXHOJIOTHH

TexcroBeiii  mpouieccop. PemaktupoBanue u  dopmartupoBanue. [IpoBepka
opdorpaduu u rpammaTuku. CpeacTBa NOUCKA U ABTO3AMEHBI B TEKCTOBOM IIPOILIECCOPE.
Hcnons3oBanue crwieil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTbL. (CHOCKH,
ornaBieHue. KomekruBHas paborta ¢ JoKymMeHTaMu. VHCTpYMEHTHI pelieH3uPOBaHUS
B TEKCTOBBIX mporneccopax. OO6mnaunsie cepBuchl. [lemoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMUS HCTOYHUKOB M OQOpMIIECHUS OUOIHOrpaPUUYECKUX CCHUIOK.
OdopmiieHre CrUCKa JUTEPATypbl. 3HAKOMCTBO C KOMITHBIOTEPHOM BEPCTKOM TEKCTA.
Texnuueckne cpeacTBa BBoja TekcTa. Creruann3npoBaHHbBIE CPEICTBA PETAKTUPOBAHUS
MaTEMAaTUYECKUX TEKCTOB.

AHamm3 naHHbIX. OCHOBHBIE 33Jayd  aHAJIW3a JAHHBIX: IPOTHO3WPOBAHHE,
KJaccu(ukanus, KiacTepu3alus, aHalnu3 OTKIOHeHUH. [lociienoBaTenbHOCTh peleHus
3a/1a4y aHaJIM3a IaHHBIX: COOP MEPBUYHBIX JaHHBIX, OUMCTKA U OIICHKA KaueCTBa JaHHBIX,
BBIOOp W/WJIM TIOCTPOCHUE MOJENH, MPEeoO0pa3oBaHUE JTaHHBIX, BU3YaJIU3alMs JAHHBIX,
WHTEpIIpETalnsl pe3ynbTaToB. [IporpaMMmHbBIE CpeacTBa W MHTEPHET-CEPBUCHI JUIS
00pabOTKM H MpeJCTaBICHUS JaHHBIX. bonpimme nanHble. MammHHOE OOydYeHHE.
HnmennekmyanvHwiii aHanu3 OAHHbIX.

AHanmu3 1aHHBIX C TOMOILBIO AIEKTPOHHBIX Ta0IuIl. Bbrunciienne cyMMBbl, CpeHETro
apu(PpMETHIECKOTO, HauOOIbIIIEeT0 (HAMMEHBIIIEr0) 3HAYCHUS Thara3oHa. Beraucienue
kod(pdunreHTa KOppensiuu ABYX pPSAA0B  AaHHBIX. [locTpoeHue cToOUATHIX,
JMHENYaThIX U KpyroBeix nauarpamm. [loctpoenue rpadukos dpyukiuii. [Togdop nuHum
TPEHIa, PEIIEHUE 3a]1a4 POTrHO3UPOBAHMS.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK [IOMCK HaWIydYlllero pemieHuss B 3aJaHHBIX YycioBusix. lleneBas QyHkuus,
orpanudeHus. JlokanpHble W TI00aJbHBII MHUHUMYMBI I€J€BOM (QyHKIMU. PereHue
3a/1a4 ONTUMU3ALUU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHII.
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11 KJIACC

Teopernyeckne 0CHOBBI HHPOPMATHKH

Teopetnueckue mMOAXOAbI K OICHKE KOJIM4YecTBa HWHGOpManuu. 3aKoH
anmutuBHOCTH HHpopMmarmu. Dopmyna Xaprim. HWabopmanus U BEpOSITHOCTD.
®opmyia lllennona.

AnroputMmsl cxxatus naHHbeiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl C:kaThsi JaHHBIX C MOTEPSIMU. Y MEHbILLIEHUE ITTyOUHBI KOJIUPOBAHUS
nBera. OcHOBHBIE UaeH anroputMmoB cxatust JPEG, MP3.

Ckopocth  mepenauu JAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
oT MHGOPMAIIMOHHOTO 00bEMa JAHHBIX W XapaKTEPUCTUK KaHala cBsi3u. [IpuymHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeaade JaHHbIX. Kosbl, mo3Bosstonie oOHapyKUBaTh U
UCIPaBJIATh OIIMOKH, BO3HHUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMUHTA.
Koauposanue ¢ noBropeHrem 0utoB. Kojapl XaMMuHra.

Cucrembl. KomnoHeHTsl crucTeMbl M MX B3auMojehcTBUEe. CHCTEMHBIM 3PQeKT.
VYnpasnenue kak uHGopMaMoHHbIN mpoiiecc. OOpaTHas CBS3b.

Mopnenmn u wmonenuposanue. lLlens monenupoBanus. COOTBETCTBHE MOAEIU
MOJICJIUPYEMOMY OOBEKTY WM IIpoleccy, Lenau MopaenupoBanus. Ddopmanuzanus
IPUKIIAJAHBIX 3a7a4.

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

I'padr. OcHoBHbIe OHATHS. Buabl rpados. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEXHOCTH, BECOBBIX MaTpPHII, CIIHCKOB CMEKHOCTHU. Perienre aropuTMUYECKHX 3a/1a4,
CBS3aHHBIX C aHAJIU30M IpadoB (MOCTPOEHUE ONTHUMAIBHOIO MYTH MEXKIY BEpIIMHAMU
rpadga, oOmNpeAelieHHe KOJWYECTBA  PAa3jIMYHbIX MYTed  MEXIy  BEpIIMHAMHU
OPUEHTUPOBAHHOTO AITUKINYECKOTO Tpada).

HlepeBbs. bunapnoe paepeBo. JlepeBbss momcka. CrocoObl 00Xxoja Jepesa.
[IpencraBnenne apuPmMeTHIECKUX BRIPAKEHUI B BUJIE IepeBa. J[MCKpETHBIE UTPHI IBYX
UTPOKOB ¢ noHOM uHpopmanueit. [loctpoenue nepeBa nepedbopa BapuaHTOB, ONKUCAHUE
CTpaTerud WUrpbl B TaONMYHOM (opme. BBIMIphIIHBIE W MPOUTPHIIIHBIE MO3ULHUU.
BbIUTphIIIHBIE CTPATETUN.

CpenctBa HMCKYCCTBEHHOro HHTesUiekTa. (CepBHCHI MAIIMHHOTO — IE€pEBOAA
U pacrno3HaBaHus ycTHoUM peun. KoruutuBHbIe cepBuchl. UneHTudukanus v mOUCK
n300pakeHnid, pacrno3HaBanue yuil. CamooOywaromuecs CUCTEMBbI. MCKyCCTBEHHBIN
UHTEUVIEKT B KOMIBIOTEPHBIX Wrpax. Vcrnojgb30BaHHe METOJO0B HCKYCCTBEHHOTO
UHTEIJIeKTa B O0Oydarommx cucremax. lcrnonb3oBaHHEe METOJOB HMCKYCCTBEHHOTO
WHTENIEKTa B  poOoToTrexHuke. MurepHer Bemeid. IlepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
dopManuzaums NOHATUA ainropurMa. MammHa TeropvHIra Kak yHUBEpPCajlbHAas
Mozenb BelunciaeHui. Tesuc Yépua—Twropunra. Mawuna I[locma. Hopmanvhole

12



denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kiaccer (yriryOn€HHBIA YPOBEHB)

aneopugmvl Mapxkosa. Aneopummuuecku Hepazpewiumsvie 3adauu. 3adava oCmaHosa.
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 anropuTMBL.
[Tpumeps! pa3IM4HbIX aJITOPUTMOB PELIEHUS OJHOM 3a/1a4d, KOTOPBIE UMEIOT Pa3INuHYI0
CJIO’)KHOCTB.

ITouck mpOCTBIX YUCEN B 3aJJaHHOM JMAIla30HE C IMOMOUIBIO AJTOPUTMA «PELIETO
OpartocheHay.

MHuoropa3psigHbIe eNble YHCIa, 3a1a4 JTMHHON apu(METHKH.

CrnoBapu (accouuaTUBHBIE MAaCCUBBI, 0TOOpaxxeHus1). Xau-raduuipl. [loctpoenue
aJi(paBUTHO-4aCTOTHOT'O CJIOBAps JIIs 33JaHHOTO TEKCTA.

Ananus mexcma na ecmecmeenHoM sA3vike. Buvidenenue nocnedoeamenvrnocmei
no wabnony. Pezynapuvie gvipascenus. Yacmommuuwiii ananus.

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

Ouepenn. Mcnionp30BaHKe OUEpEIn 1 BPEMEHHOTO XPAHEHUSI TAHHBIX.

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

Anroputmbl Ha rpadax. [locTpoeHne MHMHHMMAaIbHOTO OCTOBHOIO J€peBa
B3BECILICHHOTO CBSI3HOTO HEOpUEHTUPOBaHHOTO Tpada. O6x00 epaga 6 enyouny. O6x00
epagpa 6  wupuny. KonMUECTBO  pa3NUYHbIX  MyTed  MEXKIY BEpIIMHAMHU
OPUEHTHUPOBAHHOT'O ALMKINYECKOro rpada. Anroput™m JeukcTpol. Areopumm Drovoa—
Yopwanna.

HepeBps. Peamuszanms ngepeBa ¢ MNOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBonuHBIE
(Ounapubie) naepeBbs. IlocTpoeHue JnepeBa s 3aJaHHOrO  apU(PMETUUYECKOTO
BbIpaKEHUs. PexypcuBHBIE alropuTMbl o0Oxonaa JepeBa. lcmosib3oBaHUE CTEKa U
odepenu s 00Xo/a AepeBna.

JluHaMu4yecKkoe MpOorpaMMHUPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IPOMEKYTOUHBIX PE3YJbTATOB. 3a/Jayd, pElaeMble € IOMOIIBI JIWHAMHYECKOIO
IPOrpaMMHUPOBAHMS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIMI, MOACYET KOJIMYECTBA
BAapUAHTOB, 33J]a4K ONTUMHU3AIUH.

[TonsitTue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM mMporpamMmupoBaHud. OOBEKTHIN
kinaccel. CBoiictBa W MeToAbl O00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAJM3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJXOJA.
Wukancynsuus, HacaeA0BaHue, MOIUMOPPU3M.

Cpensl  ObicTpodi  pa3pabotrku  mporpamm. [lpoextupoBanue uHTEpdeiica
noJsib3oBaTesst. Vcnonap30BaHre TOTOBBIX YINPABISAEMbBIX 3JIEMEHTOB [JIsl TOCTPOECHUS
uHTepdeiica.

0O0630p A3bIKOB IporpamMmmupoBanus. [loHsATHE 0 MapagurMax NporpaMMHpPOBAHHUS.
H3yuenue 6mopozo A3vika npocpammupos8arusl.
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HNudopmanuoHHbIE TEXHOJIOTMH

OTanbel KOMIIBIOTEPHO-MAaTEMATHYECKOTO MOJEIUPOBAHUSA: TNOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHWE MOJIEIH, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHAIIU3
pe3yJbTaTOB MOJIECIIUPOBAHHUS.

JluckpeTtu3zanus Ipyu MaTEMAaTHYECKOM MOAEITUPOBAHUHN HENIPEPBIBHBIX IPOLIECCOB.
MopaenupoBaHue JBH>KCHUSL. MopenupoBanue OMOJIOTUYECKUX CHUCTEM.
MaremaTuyeckre MOJEIN B SKOHOMHKE. BBIYMCIANTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMH.

O6paboTka pe3yabTaTOB IKCIIEPUMEHTa. MeTo1 HaMMEeHbIINX KBajpaToB. OeHka

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

BepostHoCcTHBIE MOJIEIIN. Mertonpl Momnte-Kapio. Nmuranmonnoe
MojenupoBanue. CUCTEMbl MAaCCOBOTO OOCITYKUBAHMUS.

Tabnuunsie (pensiinoHHbIe) 0a3bl NaHHBIX. TabnuIa — npeacTaBIeHUE CBeIeHU 00
OMHOTUTIHBIX OOBekTax. Ilome, 3amuck. Korou Ttabnuiel. PaGora ¢ rortoBoit 6azoit
JAHHBIX. 3arnojgHeHue 0a3pl JaHHbIX. [louck, copTupoBKa W GUIBTpALMS JIaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampockl € TapameTpamu. Beluucisiemble Mois
B 3aIIpOCax.

MHorotabiuunbie 0a3bl AaHHBIX. THIBI CBsI3ed Mexay TaOnuiaMu. BHemHwuit
kito4. [lenocTHoCTh 0a3bl TaHHBIX. 3aMpPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHoHble npuHyunsvl Hopmanuzayuu 6a3 oannvix. Azvik ynpaenrenus oanuvimu SQL.
Co3zdanue npocmuix 3anpocos Ha sazvike SOL Ha 6b100pKy OaHHbBIX U3 0OHOU MadIUYbL.

Hepenayuonnvie 6azvl 0annvlx. Ikcnepmuule cucmembl

Nutepuer-npuinoxenus. [loHstne o0 cepBepHOM M KIMEHTCKOW YACTAX CaMTa.
TexHOMOorusl «KJIMEHT — CepBEP», €€ TOCTOMHCTBA U HemocTaTku. OcHOBHI si3bika HTML
u kackagubix Tabsmi ctuien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHULIE.

Pa3menienue Be6-caiiToB. Yciyra XoCcTUHTA. 3arpy3ka (paiyioB Ha caiT.

BBox u300pakeHUNd C HCMOJIB30BAHMEM PA3IUYHBIX LHUQPPOBBIX YCTPONCTB
(mdpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JPYTHX
ycTpoiicTB). ['paduueckuii pemaktop. Paspemenme. KaapupoBanme. Hcnpapnenue
nepcnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBaHnue
BETHBIX U300pakeHuit. Petymib. PaboTa ¢ o0nactamu. OUIbTpPHI.

MHorocnoliHple u300pakeHus. TekcToBele ciou. Macka cios. Kanambl.
Coxpanenue BbigeneHHON oOnactu. [loaroroBka wiuItOCTpauuii s BeO-CaTOB.
AHUMHPOBaHHBIE N300paAKEHUS.

Bekropnass rpaduka. IlpumutuBbl.  V3MeHenuwe  mopsaka — 3JIEMEHTOB.
BeipaBHuBanue, pacnpeaenenue. ['pynmupoBka. Kpuble. ®opmarbl BEKTOPHBIX
pucyHkoB. Mcronp3oBanre KOHTYpOB. BekTopuzaius pacTpoBbIX H300pasKEHHIA.

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXalOT FOTOBHOCTh U CIIOCOOHOCTH O0YYarOIUXCS
PYKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEHW MMO3UIMEH JUYHOCTU, CUCTEMOU
LEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [EHHOCTSIM POCCUMCKOTO O0O0IeCTBa, pACIIMPEHUE )KU3HEHHOTO OIBITA
U OIbITa JIEITEIbHOCTH B MPOIECCE peau3alui CpeACTBaMU Yy4yeOHOro MpeaMmera
OCHOBHBIX HallPaBJICHU BOCHUTATEIHON JAESTEIbHOCTH.

1) rpaskaIaHCKOro BOCTIMTAHMS

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, yBa)KCHHE 3aKOHA
U TPaBOMOpsKa, COOJOIEHUE OCHOBOIOJIArAIOMUX HOPM WH(GOPMAIIMOHHOTO TMpaBa
1 MHPOPMAITMOHHOU O€3011aCHOCTH;

TOTOBHOCTh  MPOTHBOCTOSATH  MJICOJOTHM  DKCTPEMH3Ma,  HallMOHAIM3MAa,
KceHo(poOuu, JUCKpUMHMHAIIMM 1O  COLMAJIBHBIM,  PEJIUTHO3HBIM,  PACOBBIM,
HAITMOHAIHHBIM MPU3HAKAM B BUPTYAJIBHOM IPOCTPAHCTBE;

2) NIATPHOTHYECKOTO BOCITUTAHMA:

[IEHHOCTHOE OTHOIICHHWE K HCTOPUYECKOMY HACIEAMIO, JOCTIDKeHUsAM Poccun
B HayKe, MCKYCCTBE, TE€XHOJOTHSIX, MOHHUMAaHHE 3HA4YeHUS MHOOPMATUKH KaK HAyKU
B )KM3HHU COBPEMEHHOT'0 OOLIECTBA;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:
c(OPMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OLIEHWBATh CUTYALIMI0 U MPUHUMATh OCO3HAHHBIE pPELICHUS,
OPHEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHMCJIE B CETH
HNHurepHerT;

4) 3cTEeTHYECKOr0 BOCIIUTAHUS:

SCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas dCTETUKY HAYYHOIO U TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh  BOCIPUHHMATH pa3jM4YHbIE BHIBl HCKYCCTBa, B TOM YHCIIE
OCHOBAHHOTO Ha MCIIOJIb30BaHUH HH()OPMAI[HOHHBIX TEXHOJIOTHIA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(OpMHUPOBAHHOCTH 3I0POBOTO M 0€30MacHOro 00pa3a KW3HH, OTBETCTBEHHOIO
OTHOIICHHUS K CBOEMY 3I0POBBIO, B TOM YHCJIE 3a CUET COOMIOIEHHS TpeOOBaHUIA
0e30macHOM SKCIUTyaTallkd CPEACTB  HH(POPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTHH;
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6) TPyA0BOr0 BOCTIMTAHUA:

TOTOBHOCTh K AKTUBHOM JI€ATEIbHOCTUM TEXHOJOTUYECKOM U COLMAJIbHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CaAMOCTOSTEIHHO
BBITNOJIHATH TAKYIO J€ATEIbHOCTH;

uHTEpec K  cepaM  MpoPecCHOHANBHONW  JEATENbHOCTH,  CBA3AHHBIM
¢ uH(OPMATHUKON, MPOTPAMMHUPOBAHHEM U HH(DOPMAIMOHHBIMU TEXHOJIOTUSMHU,
OCHOBAaHHBIMM Ha JIOCTW)KEHUSAX HAayKd HMHPOPMATUKM M HAYyYHO-TEXHUYECKOIO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHbIA BbIOOpP Oyaymed  mnpodeccuun
U peaJn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTHIKECHUH
BCEM KHU3HU,

7) IKOJIOrH4eCcKOro BOCIIMTAHMA:

0CO3HaHHME TI00AJTBLHOI0 XapaKTepa YKOJIOTHUSCKUX MPoOIeM U IyTel uX peIieHus,
B TOM 4YHCI€ C YyY4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSM Hay4YHO-TEXHHUYECKOIO Iporpecca M OOLIECTBEHHOM
NPaKTUKH, 32 CYET NOHUMAHUS POJIM MH(POPMALMOHHBIX PECYPCOB, MH(OOPMALTMOHHBIX
IPOLECCOB U MH(OPMALMOHHBIX TEXHOJOIMH B yCIIOBUAX LU(POBON TpaHCHOpMaIU
MHOTUX c(hep )KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBISTh
IPOEKTHYIO M HCCIIENOBATENBCKYIO ACSITENBHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

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

CaMOPETyJIMPOBAaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJJallTUPOBATHCS K SMOLIMOHAILHBIM
U3MEHEHUSIM U TIPOSIBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMM, BKJIIOYAKOMIEH CTPEMJICHUE K JOCTHXKCHUIO IIEIU
U yCIEXy, ONTUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JICUCTBOBATh, MCXOIS M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh JMOIIMOHAILHOE COCTOSHHE
JIPYTUX, VYYUTHIBATH €r0 TPU OCYIIECTBIEHUH KOMMYHHUKAIIUH, CIIOCOOHOCTh
K COUYBCTBHIO U COIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUSIC
JIPYTUMU JTFOABMU, 3a00TUTHCS, IPOSIBIISTH MHTEPEC U pa3periaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare u3ydenusi nHOOpMATHKHA HA YPOBHE CPEIHET0 oOIIero oopa3oBaHus
y obOyuaromerocst OyayT chOpMUPOBAaHBI METANPEIMETHBIC PE3yJIbTaThl, OTPAKECHHBIC
B YHHUBEPCAIBHBIX YUYEOHBIX IEHCTBUAX, @ UMECHHO — MMO3HABATEIbHBIC YHUBEPCAIBHBIC
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yuyeOHblEe JIeWCTBHS, KOMMYHHUKAaTUBHbIE YHUBEpCalbHble Yy4eOHbIE JICUCTBUS,
PEryJISTUBHBIE YHUBEPCAJIbHBIE yUE€OHBIE IEHCTBHSI, COBMECTHASI IESITEIIBHOCTb.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIe AeilCTBHSA
ba3oBble JJornuyeckue 1eMcTBUsS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpuBaTh
€€ BCECTOPOHHE;

YCTAHABIIMBATh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAaHWS JJIsi CpPAaBHEHHS,
KJ1accuuKanu U 0000IICHHUS;

ONPEACIIATH LETHU ACATEIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX TOCTUKECHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

pa3pabarpiBaTh IUTAH pEIICHHS MPoOJeMbl C YYETOM aHaIM3a HMEIOUTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUATIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1IEJISIM, OIICHUBATh PUCKH MTOCIECTBUN JI€ITEIbHOCTH;

KOOPJAMHUPOBATh U BBITMIOJHATE PAabOTy B YCIOBHSAX PEaTbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBarenbckmne 1ecCTBUSA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEIOBATEIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBbIKaMU Pa3peleHus IpodieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOAOB PEIICHHs] MPAaKTUYECKHUX 3a7ad, NPUMEHEHHIO Pa3JInYHbIX METOJ0B
NIO3HAHUS;

OCYLIECTBJIATH PA3JIMYHBIE BUABI IESITEIIBHOCTH 10 NOJYYEHUIO HOBOTO 3HaHUS, €T0
UHTEpIIpEeTaluy, IPeoOpa30BaHUIO0 U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX U COI[UATBHBIX MPOEKTOB;

dbopMHpOBaTh HAyYHBIH THUIN MBIIUICHUS, BJIAJE€Th HAyYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y KU3HEHHBIX CUTYaIUsX;

BBISBJISITh PUYMHHO-CIIEJICTBEHHBIE CBSI3U U aKTyaJlU3UpPOBaTh 3a7avy, BbIIBUTaTh
TUIIOTE3y €€ peleHus, HAXOUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh NOJIyYEHHBIE B XOJE PELICHUs 33Ja4d pe3yJbTaThbl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, OILICHMBAaTh MPUOOPETEHHBINA  OIBIT;

OCYIIECTBIISTH LieJICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIOCOOOB IEUCTBUS
B TPO(he€CCUOHATIBHYIO CPEIY;

yMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 M MPAKTUYECKYI0 001acTH
KU3ZHEIEATEeIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEAMETHBIX 00JacTel;
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BbI/IBUT'daTh HOBBIC UACH, IIPCAJIaraTb OpUInHAJIbHBIC ITOAXO0AbI U PCHICHHA, CTABUTDh
HpO6J’ICMBI " 3a1a4M, OO0ITYCKaArOIHEC aJIbTCPHATHUBHBIC PCIICHUS.

Pa6ora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH TIONyYCeHHUS HWH(GOPMAIMKM W3 WCTOYHWKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYINECTBIIATh IOWCK, aHaJIW3, CHCTEMATH3alluI0 U HHTEPIPECTALIUIO
nH(OpPMAITUHU Pa3TNYHBIX BHIOB U (HOPM MPEICTABICHUS;

co3daBaTh TEKCTHI B Pa3JIMYHBIX (popMmaTax ¢ y4ETOM Ha3HAYCHHUS HMH(GOPMAIHH
U [IeTIEBOM ayIUTOPHH, BEIOUPAsi ONTUMATIBHYIO (JOpMY MPEICTABICHHS U BU3YAITH3aAIINN;

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

UCIIOJIB30BaTh CPEJICTBA HMH(POPMAIMOHHBIX H KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¢  OpPraHW3AIMOHHBIX 3a/a4
c coOmogeHueM TpeOOBaHUI JProHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHHs, IPAaBOBBIX M O3THUYECKUX HOPM, HOPM HH(POpMAIMOHHOM
0e301acHOCTH;

BJIaJIeTh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaNuM, MHHOPMAIIMOHHON
0€30IMaCHOCTH JINYHOCTH.

KoMMyHUKaTHUBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHS
Oo0wmenne:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCEX Cepax KU3HU;

pacrno3HaBaThb HeBepOaJibHble CpeACTBa  OOILEHUS, IIOHMMaThb 3Ha4YCHHE
COIIMAJIbHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKM KOH(IUKTHBIX CUTYallud U CMSITYaTh
KOH(DJIUKTBI;

BJIaJI€Th PA3JIMYHBIMU ClIOCOOaMK OOLIEHUS M B3aUMOJICHCTBUS,apTyMEHTHPOBAHHO
BECTU JUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYyAllUH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh 1 UCIIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ MHIUBU Y JTbHOMPAOOTHI;

BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C yUéTOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEH KaKJI0r0 UJeHAa KOJIJICKTHBA;

MIPUHUMATh 1[EJTA COBMECTHOM JI€SITETbHOCTH, OPTAaHU30BBIBATh U KOOPAMHUPOBATH
JICUCTBUS 10 UX TIOCTHKEHUIO: COCTABJIATH IIJIaH AEHUCTBUM, PACIIPEIEIIATH POIU C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJAJa M KaXKJIOIO0 y4acTHHKA KOMAaH/Ibl B OOIIUI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OICHWBATh MJE€U C TO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATDh IIO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMUHBIX CUTYyallUAgX,
IMPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMAaTUBHBIM.

PerynsitTuBHble YyHHBepCaJibHbIe Y4eOHbIC eHCTBUA
Camoopranusanms:

CaMOCTOSATENIBHO  OCYILECTBIIATh ITO3HABATEIIBHYIO JEATEIbHOCTh, BBIABIATH
npo0JsieMbl, CTaBUTb U (HOPMYIMPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTYaILMSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PELICHUS MPOOJIEeMbl C YUETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPENNIOYTEHUH;

JABaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacIIMpATh PAMKH Y4E€OHOTr0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
peLicHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HNIMPOKOW 3PYIULMU B Pa3HbIX
00JIacTSAX 3HAHUM, MOCTOSHHO IOBBINIATH CBOW O0Opa30BaTENIbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

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

BJa/IeTh HaBbIKAMH I103HABATEIbHOW pe(IIEKCMM KaK OCO3HAHHs COBEpILAaEMbIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, MCIOJIb30BAThH
npueémMbl pedIEeKCUU sl OLICHKU CUTYAIlMH, BBIOOpA BEPHOTO PEILICHUS;

OLICHUBAThb PUCKM M CBOEBPEMEHHO IIPUHUMMATh PEIICHUSA II0 UX CHUKEHMIO;

IIPUHUMATh MOTUBBI H ApTYMEHTHI APYTUX ITPU AHAIA3E PE3YIBTATOB IESATENBHOCTH.

IHpunstus ceds1 u APyrux:
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 MIOHMUMATh MUP C MO3UIIUU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca uHpopMaTtuku yriyonéunoro ypoHs B 10 kiiacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPEAMETHBIE PE3yIbTaThl:

BJIaJICHUE MPEACTABICHUSIMHU O PO MHGOPMAITUHU U CBSI3aHHBIX C HEH MPOIIECCOB
B TIPUPOJIE, TEXHUKE W OOIIECTBE, MOHATHAMHU «HHGOPMAIHS, «HHGOPMAIIMOHHBIN
IPOLIECCH, «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBD», «CHUCTEMHBIA 3(pPexT»,
«UH(OpMALIMOHHAS CUCTEMAY, KCUCTEMA YIIPABIICHUSY,;

BJIa/ICHHE METOJaMHM NoucKa HHpopMaluu B cetu MHTepHeT, yMeHne KpUTUYECKU
OIICHMBATh MH(OPMAIINIO, TTOJIYICHHYIO U3 CeTH VIHTEepHET;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE, IPUBOJUTH IPUMEPHI HCTOUHUKOB UX
NOJIYYCHHUS] W HANPABIEHUS HCIOJb30BaHUS, YMEHHUE KIIACCU(DPHUIMPOBATH OCHOBHBIE
3a/la4y aHaJIu3a JaHHBIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIMS, KIacTepu3anus, aHalIu3
OTKJIOHEHHI), TOHUMATh I1OCJIE0OBATEIbHOCTh PEIICHUS 3a/lay aHaJIu3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA W OI[CHKA KaueCTBa JAaHHBIX, BHIOOP /WM MOCTPOCHUE
MOJENIM, IpeoOpa3oBaHME JIaHHBIX, BU3yalIM3allUsl JAHHBIX, HHTEpIpeTaIys
pe3yJIbTaTOB;

MOHMMAaHUE OCHOBHBIX TMPUHIMIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHII;

BJIaJICHUE HABBIKAMU PA0OTHI C ONEPAMOHHBIMA CUCTEMAMHU, OCHOBHBIMHU BHJIAMH
OporpaMMHOro oOecriedeHusl JJisi pelieHus Y4YeOHbIX 3ajad 10 BBIOpPAaHHOM
CreUaIn3allii;

HaJM4ME MPEACTABICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHPE,
0 0a30BbIX MPUHLHUIAX OPraHU3alud U (PYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CETEH,00
OOLIMX MPUHLHUIIAX pa3pabOTKU U (PYHKIHOHUPOBAHUS UHTEPHET-TNPUIIOKEHU;

NOHMMaHuEe Yrpo3 HMH(OPMALMOHHOW O€30MaCHOCTH, HCIIOIb30BAHUE METOJOB
U CpEACTB MPOTHUBOACHCTBUS JTHUM Yrpo3aMm, COOJIOJICHUE Mep Oe30MacHOCTH,
IPENOTBpAllAIONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOmro/ieHne TpeOOBaHM  TEXHUKH O€30MACHOCTM W THUTHMEHbl Npu padote
C KOMIIBIOTEpAaMU U JIPYTUMHU KOMIIOHEHTaMH IU(POBOrO OKPYKEHHUS, MOHUMaHHUE
IIPABOBBIX OCHOB MCIIOJIb30BaHMS KOMIIBIOTEPHBIX NMpOrpamMm, 0a3 JaHHBIX M pabOTHI
B cetu MHTEpHET;

INOHUMAaHUE OCHOBHBIX [PUHUMIIOB JHMCKPETH3alW{  PAa3JIMYHBIX  BHUJIOB
uH(pOpMaIU, YMEHHE ONPEAENIATh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, I'pa)UuECKUX
Y 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX NapamMeTpax AUCKPETU3ALNUH, YMEHUE ONPEICISITh
CPEIHIOI0 CKOPOCTh NIEPENAYN JAHHBIX, OEHUBATh U3MEHEHHE BPEMEHM IEpeNayu NpU
M3MEHEHUH HUH(POPMALIMOHHOTO 00bEMa JAaHHBIX U XapaKTePUCTUK KaHaa CBSI3U;

YMEHHUE UCIOJIB30BATh NP PELICHUH 33]1a4 CBOMCTBA NO3ULIMOHHOM 3aIIMCH YHCEIL,
JITOPUTMA MOCTPOCHHUS 3aMTMCH YUCJIA B TO3UIMOHHOW CUCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBaHMEM M TOCTPOEHUS YHMCJA IO CTPOKE, COJAEpXalleil 3amuch 3TOr0 YHKCIaB
NO3ULMOHHOM CHUCTEME CUYHUCIEHHUS C 3aJaHHbIM OCHOBAHHMEM, YMEHHE BBIIOJHSATH
apru(pMeTHYecCKre onepaly B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBINMOIHITH MpeoOpa3oBaHus JOTMUECKUX BBHIPAKEHUH, UCTIOIb3YsI 3aKOHBI
anreOppl JIOTUKHA, YMEHHE CTPOUTH JIOTHUECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHON TaOMulle WCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJIEPKAIIET0 IEPEMEHHBIE, PEIIaTh
HECJIOKHBIE JIOTUUECKHE YPABHEHUS U CUCTEMbl YPaBHEHMI;

NoHUMaHue 0a30BbIX AITOPUTMOB 0OPAOOTKH YHCIIOBOM M TEKCTOBOM MHPOpMaLUU
(3amuch yKcel B MO3UIMOHHON CHCTEME CUMCIICHHMSI, HAXO0KEHUE BCEX MPOCTHIX YHCEIT
B 33/IaHHOM JIMaria3oHe, 00paboTKa MHOTOPA3PSIAHBIX LENbIX YHCEN, AaHATN3 CUMBOJIBHBIX
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CTPOK M JIPYTUX), aJIrOPUTMOB MOUCKA U COPTUPOBKHU, YMEHUE ONPENEISATh CI0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB (CYMMHPOBAaHUE 3JIEMEHTOB MAacCHUBA,
COPTHUPOBKAa MacCHBa, MEpeOOpHbIE AITOPUTMbI, JABOWYHBIA TOWCK) U MPUBOJIUTH
IIPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTHU JJISl PEICHUSI OAHOM 3aa4u;

BJIAJICHHE YHUBEPCAILHBIM SI3IKOM ITPOTPaMMHPOBaHUS BBICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMu 0 0a30BbIX THMAaX JaHHBIX U CTPYKTYpax JAHHBIX,
YMEHUE UCIOJIb30BaTh OCHOBHBIE YIPABISAIOIINE KOHCTPYKIUU, YMEHHUE OCYILECTBIIATh
aHaJIM3 MPEIOKEHHON TPOTrPaMMBL: ONPENIETSATh PE3yJIbTaThl pabOThl MPOrPaMMBbI IPU
3aJJaHHBIX MCXOJHBIX JAHHBIX, ONPENEIATh, TP KAKUX MCXOJHBIX JAHHBIX BO3MOKHO
NOJIyYEHHE YKAa3aHHBIX PE3yJIbTATOB, BBIABISTH JIaHHBIE, KOTOPbIE MOT'YT NPUBECTH K
omudOke B paboTe mporpamMmbl, GOPMYIHPOBATH MPEAJOKEHUSIIO YIYUIICHUIO
IPOrpaMMHOTO KOJIa;

YMEHUE  CO3/1aBaTh  CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTepHUaJIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE HCHOJb30BATh AJIEKTPOHHBIE TAOMUIBI JJIA aHAIU3a, MPEICTaBICHUS
U 00pabOTKM JaHHBIX (BKJIHOYAsl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmMeTuyecKkoro,
HanOOJIBLIEr0 U HAMMEHBUIET0 3HAYEHUH, pEIICHNE YPAaBHEHH, BBIOOp ONTHMAIbHOIO
penieHusi, No00p JIMHUK TPEHA, PELIEHUE 3a]1a4 IPOTHO3UPOBAHHUS ).

B npouecce nsyuenus Kypca MHPOpMATUKHU yriyosi€HHoro ypoBHs B 11 kiacce
oOyuaromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPEIMETHBIE PE3YyIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOAbI, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpeUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ MO3BOJISIOT OOHAPYKMBATh M MCIPABIATH OLIMOKM MpH IEepeavye JaHHBIX,
CTPOUTh KOJ, OOECHEeYMBAIOLUIMN HAUMEHBIIYI0 BO3MOXXHYIO CpPEIHIO JJIMHY
COOOILIEHUS TPU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHLMIIBI PaOOThI MPOCTHIX
QITOPUTMOB CXKaTHUs JAHHBIX;

YMEHUE pelliaTh aJrOPUTMUUECKUE 3a]a41, CBSI3aHHbIE C aHAIN30M rpadoB (3a1a4u
IOCTPOEHHUSI ONTUMAJIBHOTO MyTH MEXy BEpIIMHAMU rpada, onpeesieHns: KOJN4ecTBa
pa3IMYHBIX NyTeW MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO ALMKIMYECKOro rpada),
YMEHUE UCTOJb30BATh JE€PEBbS ITPU AHAIN3€E U IOCTPOEHUH KOJIOB U JIJISl IIPEICTABIICHUS
apu(pMETUYECKUX BBIPAKEHUH, MPU PEUICHUH 3a7ad MOMCKAa M COPTHUPOBKH, YMEHUE
CTPOUTH JIEPEBO WUIPhI MO 33JaHHOMY aJrOpUTMy, pa3padaThiBaTh U O0OOCHOBBIBATh
BBIMTPBIIIHYIO CTPATErHIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCIOJB30BATh B IPOrpaMMax JAHHBIE PA3JIMYHBIX TUIIOB C YYETOM OTpaHUYECHHM
Ha JMana3oH MX BO3MOJKHBIX 3HAYEHHH, MPUMEHSATH NPU PEIIEHUU 3a]a4 CTPYKTYpPbI
JAHHBIX (CIHUCKH, CIOBAPH, CTEKH, OUYepPEIH, JEPEBHS ), UCTIOIH30BaTh Oa30BbIE ONEPALIU
CO CTPYKTypaMU JIaHHBIX, IPUMEHSATh CTaHIapTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JIJIs
00pabOTKHM YMCIIOBBIX JIaHHBIX U CUMBOJIBHBIX CTPOK, MCIOJIb30BaTh MpHU pa3padoTKe
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nporpaMm  OMOJIMOTEKM MOANPOrpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH
WHCTPYMCHTAJILHBIX CPEACTB Cpeabl pa3pabOTKH, yMEHUE HWCIOJIb30BaTh CPEACTBA
OTIIAJKU TMporpaMM B Cpelle NPOrpaMMHUpPOBAHUS, YMEHHUE JIOKYMEHTHUPOBAaTh
POrpPaMMBbl;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI,

BJIaJICHUE OCHOBHBIMH CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKType, CPEIACTBax
Co3JIaHusl U pabOThl C HUMHU, YMEHHE HCIIOJIb30BaTh TaOMWYHBIE (pEesAIMOHHbIE) 0a3bl
JAHHBIX (COCTaBIIATH 3alpoChl B 0a3ax MAaHHBIX, BBITIOJHATH COPTUPOBKY M TIOWICK
3anuceil B 0a3e JTaHHBIX, HAIOJHATH pa3paboTaHHYIO 0a3y AaHHBIX) M CIPABOYHbBIC
CHUCTEMBI;

YMEHUE WCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHUYECCKUE MOJEIN IS aHaln3a
00BEKTOB U MPOIECCOB: (OPMYIHPOBATH 1IE€Th MOJEIUPOBAHUS, BBHIMOIHATH aHAIU3
pe3ynbTaTOB, TIOJYUYCHHBIX B XOJI€ MOJICTUPOBAHMS, OIICHHBATH COOTBETCTBUE MOJCIH
MOJICTTUPYEMOMY OOBEKTY HIIA MPOIECCY, MPEACTaBIATh PE3yJbTaThl MOJCIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMeHUe OpraHU30BHIBATH JMIHOE UH()OPMAITMOHHOE POCTPAHCTBO
C HUCIMOJb30BAHMEM PA3IUYHBIX CPEACTB UUMPPOBBIX TEXHOJOTUN, TMOHUMAHUE
BO3MOXKHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYMAPCTBEHHBIX  yCIyT, IHU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB padOThl, BO3MOXKHOCTEH U OTrpaHUYCHUS
MPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTA B Pa3IMUHBIX 00JaCTIX, HATHYNC
MPEICTABICHUM O Kpyre perniaeMbiX 3a7ad MallmHHOro oOydeHus (pacro3HaBaHUA,
KJaccupUKalMd W MNPOTHO3UPOBAHMS) HAIMYUE TMPEACTABICHUM 00 MCIOJIb30BAHUU
WH(OPMAITMOHHBIX TEXHOJIOTHH B pa3IMYHBIX TPOPECCHOHABHBIX cepax.
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10 KJIACC
HaumenoBaunue
Ne KonnuectBo OCHOBHBIE BUIBI 1€ITEIbHOCTHA
pa3/iesioB U TEM [TporpammHoOe conepkaHue
n/m 4acoB oOyJaromuxcs

y4eOHOTro IIpeiMeTa

Pa3znen 1. LHudponasi rpaMoTHOCTH

1.1 | Kommnbrotep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH

JTAHHBIX

6

TpeboBaHus TEXHUKU OE30MACHOCTU U
TUTUEHBI TIPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTaMH [IU(PPOBOTO
OKPY>KECHHUS.

[IpuHIMIBI pA0OTHI KOMIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢dbon Heiimana. 'apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHUEC IIPOTrpaMMBI ITPOICCCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
JoJIroBpeMeHHast maMsitb. O6MeH
JAHHBIMH C TIOMOIIBIO IIIVH.
KoHTposiepbl BHEIIHUX YCTPOMCTB.
IIpssMoO# nOCTYI K AMSITH.
OCHOBHBIE TEHJECHIUHU Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHM.

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

U TIPUHLUIBI pA0OTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
ITOKOJICHUH.

Uckats B cetu UHTEepHET MHPOpMAIINIO
00 OTEUECTBCHHBIX CICIHATNCTAaX,
BHECIIMX BKJIA] B Pa3BUTHE
BBIYUCIIUTEILHON TEXHUKH.

[IpuBOAUTH IPUMEPHI,

1 KprMGOM B COACPKAHNN TEMATUICCKOI'O INTAHUPOBAHUA BBIACIIACTCA MaTCpUal, KOTOpBIfI HE SIBSIETCS 0013aTENbHBIM IIpU U3YUYCHUHU U HE BXOOUT B COACPIKAHUC l'lpOMe)KyTO‘IHOﬁ HJIn

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

B KOMMYHUKaIMsIX. BctpoeHHbIe
KOMIIBIOTEPBl. MUKPOKOHTPOJIIEPHL.

Po6oTr3upoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINH PA3BUTHUSA
BBIYMCIIUTEIbHON TEXHUKH.

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

1.2

[IporpammuOE
obecrieueHue

[Iporpammuoe obecrnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMMHOTo
obOecrieueHusl ¥ UX Ha3HAUYCHUE.
Oco0eHHOCTH TPOTrPAMMHOTO
oOecrieyeHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE MPOTPaMMHUPOBAHUE.
CucremMHoe MporpaMMHOE 0OecIieYeHHeE.
OnepallMOHHbBIE CUCTEMBI. Y THIIUTBHI.
HpaiiBeps! yctpoucTB. MHCTausinus

U JIEUHCTAILISALUS IPOTrPAMMHOTO
obecrieueHusl.

daitnoBbie cucTeMsbl. [IpuHIUIIBI
pa3MeInieHus 1 UMEHOBaHUs (hailyioB

B J0JITOBpeMeHHOM rmamsaTu. [11abmoHs!
JUTSL OTIMCAHUS TPy (haiiiioB.

PaGotats ¢ rpadpuueckum untepdeiicom
oneparmonHo# cucremsl (OC),
CTaH/IaPTHBIMU M CITy>KEOHBIMU
MPWIOKCHUSAMU, (PATOBEIMHU
MEHEKEPaAMH.

COOTHOCHUTD BHJIBI JINIICH3UH

Ha UCIOJIb30BaHUE MPOTPAMMHOTO
obecrieyeHus U MOPSI0K €ro
WCIIOJIb30BAHUS U PACTIPOCTPAHCHHSI.
[TpuBOIUTE MPUMEPHI TPOITPUETAPHOTO
¥ CBOOOJHOTO MPOTrPaMMHOTO
obecrieueHus, peTHa3HAYCHHOTO

JUTSL pEIIICHUST OJTHUX M TeX JKe 3aj1ad.
Ha3piBaTh OCHOBHBIC ITpaBOHAPYIICHUS,
AMEIOIIHIE MECTO B 00JIaCTH
UCIIOJIb30BAHUS IPOTPAMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®denepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JluneH3npoBaHue
MPOrPaMMHOTr0 00ecTieUeHUs U
1ndpoBeIX pecypcoB. [IponpuerapHoe u
CBOOO/IHOE MPOrpaMMHOE OOecTIIeUeHHe.
Kommepueckoe 1 HEeKOMMEpPYECKOE
KCIOJIb30BaHKE MPOTrPaMMHOTO
obOecrieueHus1 U UPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIMBacMas
3aKOHOJ1aTeIbCTBOM Poccuiickoit
denepanyiu 3a HEMMPABOMEPHOE
KCIOJIb30BaHKE MPOrPaMMHOTO
oOecrieueHus U U(PPOBBIX PECYPCOB

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

1. Uncmannayus u oeuncmaniayus
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 nojcereit. CeTeBoe
aqMuHUcTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOIKAxX
KoMIibtoTepa. [IpoBepka HaIMuus CBA3U

[TosiCHATH TPUHIUIIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsTh o6111€€ U paziuuus

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

HMcnonap30BaTh Macku NojaceTen
115l pa3ouenus |P-cetu Ha mojceTw.
[IpumeHsTh IpOrpaMMHOE

Mpennaraemsiit B nporpamMme 110 MHGOPMATHKE MEPEUEHb PAKTHIECKUX PAOOT SBIISETCA PEKOMEH/IATENBHBIM, YUHUTEND JEAeT BHIOOP MPOBEIEHHS IPAKTUIECKUX PaboT.
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c y310M ceth. OnpeesieHne MapupyTa
JBIKEHUS TTaKETOB.

Bunpe! nestensHoCcTH B cetn UHTEpHET.
Cepsucol UnTepHeTa.
["eonndopMamoOHHbIE CUCTEMBI.
["eosioKkaIIMOHHBIE CEPBUCHI PEATBHOTO
BpeMEHU (Hampumep, JTOKaIus
MOOUIIbHBIX TeNIe(hOHOB, ONPECICHNE
3arpy’KEHHOCTH aBTOMAaruCTpasiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE AIEKTPOHHBIE
cepBUCHI U yciayru. ConpaabHbIe CETH —
OpraHu3anus KOJUIEKTHBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli ATUKET: TIpaBuia MOBEACHUS

B Kubeprpocrpanctse. [Ipodiema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0Opa3oBaTeIbHbIE PECYPCHI

oOecrieueHure 1 IPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmarmonnas
0€30IacHOCTh

TexHOTeHHBIE U SKOHOMHYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJI30BAHUEM
nH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoJoruid. O61IKe MPoOIEMBbI 3aIUThHI
uH(popmaIuu 1 HHPOPMAITMOHHOMN
oe3omnacHoctu. CpeacTBa 3alIUThI
uH(GOpPMAIIMU B KOMITBIOTEpaX,

XapakTepu3oBaTh CYIIHOCTh IIOHATUN
«MH(pOpMaLIMOHHAsA 0€30MaCHOCTh,
«3anmTa HHPOpMaLum».
®opmMyIUpOBaTH OCHOBHBIE NTPaBUIIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOIATEIBHYIO
0a3y, kacarouryrocsi ”HGOpPMaIIMOHHON
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KOMITBIOTEPHBIX CETSIX
Y aBTOMaTU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecnieueHue
uH(GOPMAIMOHHON O€30MaCHOCTH.
DnexmporHas yugppoesas noonucsy,
cepmuuyuposanHvle caimol U
OOKYMeHMmbL.

[IpenorBpamieHue
HECAHKIIMOHUPOBAHHOTO JIOCTyNa

K JINYHON KOH(PUACHIIUATIBHON
uH(pOopMaIuu, XpaHsiencs

Ha MePCOHATBPHOM KOMITHIOTEPE,
MOOUITBHBIX YCTPONCTBAX.
Bpenonocuoe nporpammHoe
oOecrieueHue 1 crmocoosl 6OPHOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranu3aius JUYHOTO apX1Ba
uHpopManuu. PezepBHoe KonupoBaHue.
[TaponbHas 3amuTa apXuBa.
[udpoBanne naHHbIX. CUMMETPUYHBIE
Y HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

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

0€30I1acCHOCTH.

[IpuMeHATh cpeACcTBa 3alTUTHI
uHpopManu: 6paHaAMay3pHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
NapOJMPOBAHKE U APXUBUPOBAHNE,
mudpoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN TOCTYTI
K JIMYHON KOH(PHUACHIINATbHON
uH(popMaIuu, XpaHsuencs

Ha IMePCOHAITBHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padbomui:

1. Anmueupycuule npoecpammul.
2. lllughposanue oanmwvix

Hroro no pazneny
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Pasznen 2. Teopernueckue 0CHOBbI HH(POPMATUKH

2.1

IIpencraBnenne
uHbOopMaIuu
B KOMIIBIOTEPE

19

Nudopmanusi, 1aHHbIC U 3HAHUS.
HNupopmMalinoHHbIE POLIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbIBHBIE U AUCKPETHBIE
BEJIMYMHBI U curHajibl. HeoOxonumocTth
JTUCKpeTH3aluy nHpopmammu,
MpeAHA3HAYCHHOM I XpaHEHUs,
nepeaadr 1 o0padoTKH B U(POBBIX
CUCTEMAX.

JIBOMYHOE KOIMPOBAHMUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIEHUH,
3aMKMCAHHBIX C IOMOILBIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenune 0THO3HAYHO
JNEKOJUPYEMBIX KOJIOB C IOMOLIBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
MU3MEPEHUsI KOJIMYEeCTBA HH(OPMAITUH.
AndaBUTHBIN TOAXO]] K OIICHKE
KOJIMYECTBA HH(POPMAIIHH.

Cucremsl cuncnenus. PazsépHyras
3aMKCh MEJIBIX U APOOHBIX YHCETT

B IO3ULIMOHHOM CHCTEME CUUCIICHHUS.
CBoiiCcTBa NO3UIIMOHHOW 3alIMCH YU CIIA:
KOJIM4ECTBO U(p B 3aMKUCH, TPU3HAK
JIETMMOCTHY YUCJIa Ha OCHOBaHUE

[TosICHATE CYIIHOCTH IMOHATUN
«MHGPOPMALIUS, «TAHHBIE», «3HAHUS.
Pemate 3anaun Ha u3MepeHue
uH(popMaIu, 3aKIF0YEHHON B TEKCTE,
C MO3UIMHU aI(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUN O PAaBHOM
BEPOSITHOCTH ITOSIBJIEHUS] CUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYITHOCTD
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepenaye u o0paboTKe TaHHBIX

C TOMOIIBIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. Koguposats
U JEKOJMPOBATH COOOIICHUS

C UCITOJIb30BAHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccuduiupoBars cuctembl
CUHUCIICHUSL.

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

OcCylIecTBIATh NEPEBOJT YUUCET MEKITY
JBOMYHOM, BOCBMEPUYHOU
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CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
ANTOpUTM NepeBoa KOHEUHOH P-nuHoi
Jpo0H B JECATUUHYIO. AJITOPUTM
MIepEBO/Ia LEJIOTO Yucia U3 IECATUIHOM
CUCTEMBbI cUucieHus B P-uunyio.
[lepeBoa KOHEUHOM IECATUYHOM JIpoOU
B P-nunyto. JIBonuHas, BocbMepu4Has
Y IIECTHA/IIaTepUYHAs CUCTEMBI
CUMCJIEHUS, CBSI3b MEXAY HUMH.
Apudmernueckre onepanuu

B ITO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasnosewennas cucmema
cuucnenus. /[gouyno-oecsaimuunast
cucmema CYuUCaIeHus.

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

Komuposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Komuposanne nzobpaxenuit. OnieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JaHHBIX TIPU 3aJJaHHBIX
pasperieHny u TTyOnHe KOJUPOBAHUS
ueTta. LlBeToBbie Mmojaenu. BekropHoe

Y [IECTHAUATEPUYHON CUCTEMAaMU
CUMCIICHHUS.

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

Ocy1ecTBIATh KOJUPOBaHUE TEKCTOBOM
uH(pOpMaIU C TOMOUIBIO
KOJMPOBOYHBIX TAOJIHII.

Onpenenars nHGOPMAILIMOHHBINA 00BEM
TEKCTOBBIX COOOLIECHUM B pa3HbIX
KOJUPOBKaX.

Brranciars pazMep UBETOBOW MAIUTPHI
110 3HAYEHHIO OUTOBOM IITyOUHBI IIBETA.
Onpenenste pazMepsbl TpadpuyecKux
(haiiJIoB MPU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJAUPOBAHUS 1IBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AIINH, TTyOUHE KOAUPOBAHUS
U BPEMEHU 3aIHCH.

Ilpakmuueckue padomul:

1. Jluckpemuszayus epagpuuecxoii
uHgpopmayuu.

2. Jluckpemuzayus 36yko60u
uHgpopmayuu
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KoupoBaHue. PopMatel rpadUIECKUX
daitnos. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
nH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TPH 33JJaHHBIX YaCTOTE
JIMCKPETU3AIMHU U Pa3psTHOCTH
KOJIUPOBAHMUS

2.2

OcHOBBI anre0phl
JIOTUKHU

14

Anre6pa noruku. [lonsarue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (penukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornueckue BhIpakKeHUSI.
Jlormueckue TOXKIeCTBA.
J{loka3aTenbCTBO JIOTUYECKUX TOXKIECTB
C MOMOUIBIO TAOJIHI] 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 KOJTUYECTBA APTYMEHTOB.
[TonHBIE CUCTEMBI JIOTHYECKUX

[IpuBOIUTH IPUMEPHI TIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAaHUM.
Pa3nuuathk BhICKAa3bIBaHUS U IPEIUKATHI.
VYcTaHaBIMBATH CBSI3b MEKY alreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BpIuncniaTh 3HaUYE€HHS JIOTUYECKUX
BBIPAKEHUI C JJIOTUYECKUMHU
onepanusiMi KOHbIOHKIIHH,
JTU3bIOHKIIUY, THBEPCUHU, UMILTAKAIUH,
SKBUBAJICHIMH.

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

Ocy1ecTBIATh OCTPOEHUE
JIOTUYECKOTO BBIPAKEHUS C JTAHHOU
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GbyHKITUH.

Kanonuueckuie (GopMbl JTIOTHYECKUX
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
BBIPAKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHoni02us ux
npou3800cmea

TaOJIMIIEH HICTUHHOCTH U €TO
YIPOILICHUE.

Pemars npocteie 1ornyeckue
YPaBHEHHUS U CUCTEMbI YPABHEHUH.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMITBIOTEPA.

[TosicHATH YyCTPOMCTBO CymMMaTopa

U TpUITEpa.

3anuchIBaTh JOTHUYECKOE BBIPAKEHHE
IO JIOTUYECKOU CXEME.

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

Ilpakmuueckue pabomui:

1. Ilocmpoenue u ananuz maobauy
UCTMUHHOCIU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

IIpencrasiieHre UETbIX YUCEN B TAMSITH
KoMIbroTepa. OTrpaHUYEHHOCTD
JIAarna3oHa Yucesl NPy OTPaHUYEHUN
KOJIn4eCTBa pa3psaos. llepenosnenue
pas3psaHON CeTKH. be33HaKkoBbIE U
3HAKOBbIC JaHHbIE. 3HAKOBBIN OWT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOJI
OTPULATEIIbHBIX YHACEI.

[TobuTOBBIC JIOTHUECKHUE OTIEpaITUH.
Jlornueckuii, apupMeTUYECKUN U
nukanaeckut capuru. [udposanue

[TonydaTs BHYTpEHHEE IPEACTABIICHHUE
LIEJIbIX U BEILIECTBEHHBIX YHUCEII

B IIaMSITH KOMITBIOTEPA; ONIPEAEIIATH
10 BHYTPEHHEMY KOJ1y 3Ha4EHUE YUCIIa.
XapaxkTepu3oBaTh 0€33HAKOBbIE U
3HAKOBbIE JJAHHBIE.

[TossCHATH MOPSAOK BHITIOTHEHUS
apumMeTHyeCcCKuX omnepanuil ¢ HeIbIMU
Y BEILIECTBEHHBIMHU YHCIIAMU

B IIPOLIECCOPE.

[IpuMeHATHh TOOUTOBBIE JIOTHYECKUE
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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 BEIIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA
pa3psAn0B. BeinomHeHrue onepanui

C BEIIECTBECHHBIMU YHCIIAMH,
HAKOTUICHUE OLIMOOK MPU BEIYUCICHUAX

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

40

Pa3znes 3. AiropurMbl M IpOrpaMMHpOBaHKe

3.1

BBenenne
B MPOrPaMMUPOBAHUE

16

Onpenenenne BO3MOKHBIX PE3YyJIbTATOB
paboThl IPOCTENIINX aJITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMU U
BBIYHCIUTEIHHBIX aITOPUTMOB.
Omnpenenenre UCXOAHBIX JaHHbBIX,

IPU KOTOPBIX AJITOPUTM MOXKET JaTh
TpeOyeMbIil pe3yJIbTar.

OTansl penieHus 3a1ad Ha KOMITBIOTepe.
HHucTpyMeHTalIbHBIE CpPEICTBA:
TPaAHCIATOP, OTIAAUHK,
npodunrpoBIKK. Kommuisuys

U UHTEPIpETaLus IporpamMmm.
BupTtyanbHbie MallIvHBEI.
NuTterpupoBanHas cpeia pa3paboTKHy.

BoiscuaTh pe3ynbTaT paboThl
aJITOpUTMA JJIs1 UCTIOTHUTEIIS

MIPY 3aJJaHHBIX UCXOJIHBIX JAHHBIX,
ONPENETATh BO3MOXKHBIE UCXOHBIE
JTAHHBIE JIJI1 U3BECTHOIO PE3YyJIbTaTa.
[IpuBOAUTH NPUMEPHI ATOPUTMOB,
COAEpKaIIUX MTOCIEA0BATEIbHBIE,
BETBAIIMECA U IUKIINYECKUE CTPYKTYPBHIL.
AHaIM3UpPOBaTh IIUKINYECKHUE
AJITOPUTMBI JJ1S1 UCTIOJTHUTES.
Briaensate atanel pemeHus 3a1a4u
Ha KOMIIBIOTEPE.

[TosIcHATB CYIITHOCTD BBIIECIEHHBIX
3TarnoB.
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MeTonbl OTIAAKU MIPOTpamMM.
Hcnonb3oBaHue TPACCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBHIMOJHEHUE MTPOTPAMMBI.
Touku ocranosa. [IpocMOTp 3HAUCHUN
MePEMEHHBIX.

S3bik iporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
I1€JI0YNCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CinoxHble ycnoBus. LIUKITBI C yCIIOBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anmo03aMeHAEMOCTD Pa3IMYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LHUKIIA.
CocraBneHue MKiIa ¢ UICIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO NHBApUAaHTa
LUKJIA.

JloKymMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBKa onrcaHus MpOrpamMmel

Y MHCTPYKIIMH JIJIS1 IOJIb30BATENS.
AnropuTMbl 00pabOTKH HATYpaAJIbHBIX
YHCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YMCiIa Ha OTIEIbHbBIC ITU(PBI,
HAXO0KJEHUE CYMMBI U ITPOU3BEICHUS
uudp, HaX0XkKAEHHE MaKCUMaTIbHOU

OTnaxxuBaTh IPOTPAMMBI C TIOMOTIBIO
TPacCCUPOBOYHBIX TAOIUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIATYMKA CPEJIbI TPOTPAMMUPOBAHMUS.
CocTaBisATh JOKYMEHTALIMIO

Ha IPOrpaMMmy.

Pa3pabatbIBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMHUPOBAHUS
aIropuTMbI 0OPAOOTKH 1IEJIBIX YUCET,
B TOM 4YHCIIE TIepeOOPHBIE aNTOPUTMBI.
PaspabatbeiBaTh mporpamMmsl

JU1s1 0OpaOOTKHY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue pabomui:

1. Buioenernue u obpabomka yugp
Yenoeo YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUSL C UCNONIb308AHUEM ONEpaYUli
YeNouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHbIX, XPAHAUWUXCS

6 Qaiinax

33



denepanpHas padouas nporpamma | Mapopmaruka. 10-11 kmaccel (yriiyOnEéHHBIA YPOBEHB)

(MUHUMAJIBHOM ) TUPPHI.
HaxosxaeHnue Bcex MpoCcThIX Yuce

B 33J]JaHHOM JuanasoHe. [IpencraBnenue
qrciia B BUAE HabOpa MPOCThIX
COMHOXKHUTENEH. AJTOPUTM OBICTPOTO
BO3BE/ICHUS B CTETICHb.

OO0paboTKa JaHHBIX, XPAHALIUXCS

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

u3 (aiina. 3anuch B Qaitn

3.2

BcnomorarensHbie
AT OPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToanporpamMmel (IpoIEeAYPHI U
¢ynkuun). Pekypcus. PekypcuBHbie
00BeKTHI ((ppakTaiibl). PekypcuBHbIE
poleypbl U QyHKIIUU.
Hcnonb30BaHue cTeKa Jj1s1 OpraHu3anuu
PEKYPCUBHBIX BHI30BOB.

Hcnonp30BaHne CTaHIAPTHOU
OMOMMOTEKY SI3bIKA MPOTPAMMUPOBAHUS.
[TonkiroyeHne OMOINOTEK
MOANPOTPaMM CTOPOHHHUX
MPOU3BOAUTENIEN. MOIYJIBHBIN NPUHLINI
MOCTPOEHUS TPOTrpamMm

Pa30uBaTh 3a1auy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WIH MOBTOPSItoLIMecs (hparMeHTh
IPOrpaMMBbl B BUZE NOATPOrPaAMM.
ITosICHATB CYIIHOCTB PEKYPCUBHOTO
aNropuTM™MaA.

Haxonuts pekypcuBHbIE 0OBEKTHI

B OKpY’KarollleM MUpeE.

Onpenenars pe3ynbTaT padoThl
IIPOCTOTO PEKYPCHUBHOTI'O AJITOPUTMA.
Hcnonp30BaTh cTaHAapTHBIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX ITPOU3BOAUTEIICH.
[IpuMeHsaTs MOYIBHBIN IPUHIAIL
pu pa3pabOTKE MPOrpaMM.
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Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpoecpamm
CMaHOapmuou 6uUOIUOMeEKU SA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.

3. PexypcugeHnvie noonpozpammbi.

4. Mooynvublil npuHyun NOCmMpoeHus
npozpamm

3.3

YuciaeHHbIe METOIBI

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

[TosicHATH IPUHITUTIBEI pa0OTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXAY TOYHBIM U MPUOTHKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajay.

Pa3zpabatbiBaTh 1 OTJIAXKUBATH
IIPOTPAMMBI, PEATH3YOIIIHEC
YUCJICHHBIE METO/IbI 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
KpUBbIX u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

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

IPOTPaMMUPOBAHUS I 00pabOTKU 11 00pabOTKH CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTpiBaTh U OTIQKUBATH

00pabOTKN CUMBOJIBHBIX CTPOK: IPOrpaMMBbI, PEaTU3yIOIIIe TUIIOBBIC

HOJCYET KOJIMUECTBA MOSIBICHUI AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30MEHUE CTPOKU JTAHHBIX 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.

YZIOBJIETBOPSIOLIUX 3a/1aHHBIM 2. Obpabomka cmpok

orpannuyeHusM. [IpeoOpa3oBanue uucna | ¢ ucnoavzosanuem QyHxkyuii

B CUMBOJIbHYIO CTPOKY U 0OpaTHO CMaHOapmuou OubIUOmeKy sA3bIKa
NPOSPAMMUPOBAHUSL.
3. ['enepayus ecex cnos,
VO0081emMBOPAIOUUX 3A0AHHOMY
YC08UI0

3.5 | Anroputmsl 00paboOTKH 10 MaccuBsbl 1 IOCI€10BAaTEIBHOCTH [TpuBOIUTE MPUMEPHI OAHOMEPHBIX

MaCCHBOB

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

U IBYMEPHBIX MaCCUBOB.

[IpuBoaUTH IpUMEPHI 33124

13 OBCEIHEBHOM KM3HHU,
IIPEAIIOIararlliX UCII0JIb30BaHUE
MaCCHUBOB.

Pa3pabatbiBaTh U OTJIAXKUBATh
IIPOrPAMMBI, PEaInU3yOIIHE TUIIOBBIE
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YIOBJIETBOPSIONINX 33JJaHHOMY
yCIOBUI0). JINHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHUsI B MAaCCHUBE.
CopTupoBKa OJHOMEPHOTO MACCHUBA.
[IpocThie METOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METO/] BEIOOPA,
COPTUPOBKA BCTaBKaMHU ).
CopTHpOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(asmropur™ QuickSort).

JIBOWYHBIN TOUCK B OTCOPTUPOBAHHOM
MacCHBe.

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

B JIBYMEPHOM MAacCCHUBE,

BBIYHCIICHUE MaKCUMyMa (MUHUMYMa)
U CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHUBa, MEPECTaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBA.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 340a4 AHAIU3A OAHHBLX
(ouucmra oannvix, Knaccugurayus,
AHANIU3 OMKIIOHEHUIL)

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

OJis1 peuleHust nPOCMbIX 30044 AHATU3A
OQHHDIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.

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

3. Ilouck munumanibHo20
(MaKkcumantbHo20) s1eMeHma 8 YUCI080M
maccuse.

4. Jlunetinwiii nOUCK 3a0AHHO20
3HAYeHUsl 8 Maccuse.

5. Ilpocmobie memoOowvl copmuposKu
maccusa.

6. bvicmpas copmupoexa maccuea.

1. Heouunwiii nouck.

8. Obpabomxa mampuy.

9. Ananuz oanuwix

Hroro no pazneny

44
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Pasznen 4. UndopmauoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBI poLeccop. PazpabaTeiBaTh CTPYKTYpYy TIOKYMEHTA.
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
Hcnonb3oBanue CTUIIEH. OoubIorpadUIeCKuX CCHUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyactue B KOJJICKTUBHOU
nOoKyMeHThl. CHOCKHU, OTJIaBJICHHE. paboTe Hall JOKYMEHTOM.
KonnextuBnas pabota ¢ JokymMmeHTamMH. | BBIOTHATE HA0OP M MPOCTYIO BEPCTKY
NHcTpyMeHTBI pelieH3uPOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Npoueccopax. O0naunsle | IIpakmuueckue padomol:
cepBuchl. [lenoBas nepernucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuna MUTHPOBAHUS HCTOYHUKOB 1 C MamemamudecKumu opmyaamu.
odopmieHus: ondbmuorpaduyeckKux 2. Mnoeocmpanuumvie 0OKyMeHmbl.
cceutok. OdopmiieHue CrucKa 3. Konnexmusnas paboma
auteparypbl. Cmanoapmeol ¢ OOKYMeHmamu
oubuocpagpuueckux onucarui.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM
TeKkcTa. TeXHUYEeCKHe 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,
KJ1accuduKalus, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUII.

JTAHHBIX.
[TosicuaTes Ha mpuMepax
MOCJIEIOBATELHOCTD PELICHUS 3a1a4
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOp NEPBUUYHBIX
JTAHHBIX, OUHMCTKA U OIIEHKA KayeCcTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeid, IpeoOpa3oBaHue JaHHBIX,
BU3YalIM3allMsl JaHHBIX, HHTEPIIPETAIUS
pe3yabTatoB. [IporpammHbie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TIpeJICTaBIIeHUs JaHHBIX. bosbiine
JaHHble. MalmHHOe 00yUYeHue.
HUnmennexmyanvHolii ananus OaGHHbIX.
AHau3 TaHHBIX ¢ TOMOIILIO
AIIEKTPOHHBIX Ta0Oull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAUCHHUS
nuaral3oHa. Beraucienue

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

YucneHHoe peleHne ypaBHeHUN

C MOMOIIIbIO TOJI00pa MapameTpa.
OnTuMu3aIys Kak MOUCK HAMITYYIIIeTo
pEIICHNS B 3aJJaHHBIX YCIOBUSIX.
[eneBas hyHKIHS, OTpaHUYEHUS.

aHaM3a JaHHBIX.
Pemath nmpocThie 3a1auu aHaIM3a
JAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX
TaOJIHUIL.

Hcnonp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonb30BaTh cpencTBa I1€I0BOMU
rpaduKu 711 HATJSITHOTO
IIPE/ICTABIICHUS TaHHBIX.

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

Ilpaxkmuueckue pabomui:

1. Ananuz oannvix ¢ nomowvio
NEKMPOHHBIX MadIUY.

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
PezepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC
Hanmenosanue
No KomnuuecTtBo OCHOBHEIE BUBI IEITEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe coqepkanue
/11 4acoB 00yYaroIIMXCs

y4eOHOro npeaMera

Pa3znen 1. Teopernueckue ocH

0BbI HHPOPpMATHKH

1.1

HNudopmanus
U UH(OpMaLIMOHHBIE
HPOLIECCHI

10

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. ANropuT™MBI CokaTUs
JTAHHBIX

C MOTEPSIMU. Y MEHBLIEHUE TITyOUHBI
KOAupoBaHMs BeTa. OCHOBHBIE HJIEN
anroputmoB cxatust JPEG, MP3.
CKOpoCTb nepenauu TaHHBIX.
3aBUCUMOCTbH BPEMEHHU IEpEIadH

OoT UH(POPMAITMOHHOTO 00bEMA TAHHBIX
Y XapaKTepUCTUK KaHaja CBS3H.
[IpyurHBI BOSHUKHOBEHUS OIIHOOK
npu nepenade naHHbix. Koael,
MO3BOJISIONIME OOHAPYKUBATh U
UCIPABIISATH OLIMOKH, BO3ZHUKAIOIINE
IpH nepeaave JaHHbIX. Paccrosinue
XsmmuHra. KogupoBanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKHUE TTOJAXO/IbI K OLICHKE
KOJIM4eCTBa MH(POPMALIMH.
OnuceIBaTh NU3y4aeMbl€ AJITOPUTMBbI
CKaTusl TaHHBIX, CPABHUBATh
pPe3yabTaThl UX PaOOTHI.

PemaTe 3a71aun Ha onpeiesieHue
BPEMEHU Nepeaaur TaHHBIX M0 KaHATy
CBSI3M C U3BECTHBIMM XapaKTEPUCTUKAMMU.
[TosicCHATH IPUHITUATIBI OOHAPYKEHUS

1 UCITpaBJICHHS OIIMOOK IPH IIepeaayde
JIAHHBIX C TTOMOIIIBIO
MMOMEXOYCTOMUMUBBIX KOJOB.

[TosicHATH 3HAaUECHUE TTOHATHI
«CUCTEMAay, KIOJICUCTEMAY,
«CUCTEMHBIN 2D HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3M JIJISI JOCTHKEHHUS 11T
yIpaBJICHHUS.

Ilpakmuueckue padomeut:

1. Corcamue 0aHHbIX C NOMOUBIO
aneopumma RLE.
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c nmoBTopeHrueM o6uToB. Koibl
X3MMHHTA.

CucrteMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIi 3P deKT.
VYrpanenue Kkak UHPOPMaIMOHHBIH
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.
dopmanuzanus NpUKIAJHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJIEJITMPOBAHUS B BUJIE, yIOOHOM

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

I'padwi. OcHoBHBIE TTOHATHUSI. BUbI
rpados. Onucanue rpagoB ¢ TOMOILBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIUCKOB CMEXKHOCTH. Pelienue
QITOPUTMHYECKUX 33]1a4, CBA3AHHBIX
¢ aHanu3oM rpadoB (IOCTpOCHUE
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHAMU rpada, ornpeaenecHue
KOJIMYECTBA Pa3JIMYHBIX ITyTEH MEXTY
BEpLIMHAMU OPUEHTUPOBAHHOTO
aIUKJIAYEeCKOTO Tpada).

[epesps. bunapnoe nepeso. JlepeBbs

Onpenensatb MOHATHS «MOCITBY,
«MOJICTTUPOBAHUEY.
Knaccudumuposars moaenu

10 33ITAHHOMY OCHOBAHHUIO.
Onpenensarts 1eTh MOACITUPOBAHUS

B KOHKPETHOM CJIy4ae.

[IpuMeHSTh aITOpPUTMBbI HAXOXKICHUS
KpaT4almx myTel M1y BepIInHaMU
OpPUEHTHUPOBAHHOTO rpada.
[IpuMeHSTh alrOpUTMBI OTIPEICTICHUS
KOJIMYECTBA PA3IMUHBIX ITyTEH MEXITY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYIEeCKOro rpada.

[IpuBOANTH MPUMEPHI HCTIOIH30BAHMSI
JIEPEBLEB U IpadOB MPU OMUCAHUU
00BEKTOB U TIPOIECCOB OKPYKAFOIIETO
MHpa.

CtpouTs iepeBo mepedopa BapuaHTOB.
XapakTepu3oBaTh UTPYy Kak MOJEIb
HEKOTOPOU CUTYAIHH.

JlaBaThb onpe/ieICHUE BBIUTPHIITHOM
CTpaTeTuHu.

42




denepanpHas padouas nporpamma | Mapopmaruka. 10-11 kmaccel (yriiyOnEéHHBIA YPOBEHB)

noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUECKUX
BBIPQKEHUI B BUJIE JICpPEBa.
JluckpeTHbie Urpbl ABYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
JepeBa nmepedopa BapruaHTOB, OTICAHUE
CTpaTeruu UTPhl B TAOJIMYHOU popMme.
BBIUTpBITITHBIE U TPOUTPHILITHBIE
MO3UIIMU. BBIUTPHINIHBIE CTPATETUH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJIICKTA.

CepBHrCHI MAIIMHHOTO TIEPEBOAA U
pacIiO3HaBaHUs YCTHOM PEUH.
KorautuBHbIE CEPBUCHI.
WNnentudukaius v mouck
M300paKEHUM, pacCliO3HaABAHUE JIMII.
Camoo0y4aroniaecst CHCTEMBI.

N cKyCcCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UI'PaXx.
Hcnonn30oBanne MeTOI0B
HMCKYCCTBEHHOI'O UHTEJIEKTA

B 00y4Yarolux CUCTeMax.
Hcnonp3oBanue METO0B
HMCKYCCTBEHHOT'O MHTEJIEKTA

B poboToTexHuke. UHTepHET Bemie.
IIepcnekTuBBI pa3BUTUSA
KOMIIBIOTEPHBIX MHTEIIEKTYyIbHBIX
cucreM. HeipoHHsle cetu

OnuchIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UTPOBOM CUTYallUH

B (hopMe nepeBa Uiu B TaOTMIHOM
dbopme.

[TosiICHATH MOHATHUS «UCKYCCTBEHHBIN
MHTEIUJIEKTY, «KMAIIMHHOE 00yUECHUEY.
[IpuBoaAUTH MpUMEpHI 3a7a4,
pelIaeMbIX C MOMOILBIO
MCKYCCTBEHHOT'O UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck sviuepviuinoli cmpamecuu

8 uepe ¢ NoJHOU uHgopmayueil.

2. Cpedcmea ucKyccmeenHo2o
unmeniekma

Hroro no pazneny

18
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Paznen 2. AiropuTMbl M IPOrpaMMHUpPOBaHHe

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

YHUBEpCalbHasi MOJIEJIb BHIYMCIICHHM. «3(PPEKTUBHOCTH aNTOPUTMAY.
Te3uc Yépua—TrropuHra. [TpuBoauTh IpuMeEpbI 3G (HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnvie ancopugpmor Mapkosa. CocTaBasTh MPOrpaMMBbl 711 MAILIUHbI
Aneopummuuecku Hepazpeuumvle TrropuHra.
3adauu. 3aoaqa ocmanosa. Hcnonvzosams HopmanbHvle
Heso3moacnocms asmomamuueckou aneopughmol Mapkosa.
OMIAOKU NPOSPAMM. JlaBaTh OLICHKY CJIOKHOCTH U3BECTHBIX
O1eHKa CI0KHOCTU BBIYMCIICHUM. aJTOPUTMOB.
Bpems pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue padomot:
MaMsTH, UX 3aBUCUMOCTb OT pazMepa 1. Cocmaenenue npocmoti npoecpammoi
UCXOIHBIX AJaHHBIX. OlLIeHKa o151 mawunsl Toropunea
ACUMIITOTUYECKOM CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[Tepe6opubie anroputmsl. [Iprumepbt
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBIE UMEIOT
Pa3JIMYHYIO CII0KHOCTh

2.2 | AnropuT™MBbI 28 [Touck npocCThIX YKCEN B 3aJaAHHOM Hcnonb30BaTh allrOPUTM «PELIETO

Y CTPYKTYPbI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO AJITOPUTMA
«perreto IpaTocheHar.
MHoropa3psaHbie Leble Ynca,
3a/1a4d IJTMHHON apu(METUKH.

OparoceHay 1 ToucKa MPOCThIX
YKCEJ B 3aIaHHOM JIMaIa30HE.
[losicHATh PUHIIUIIBEI 00PAOOTKHU
MHOTOpa3psAAHbIX LEJIBIX YUCEN
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CnoBapu (accolluaTUBHbIE MACCHUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeenHoOM
sA3vike. Bvloenenue
nocneoosamenbHocmel no wadjioHy.
Pecynapnvie svipasxcenus. Yacmommuiil
aHanus.

Crexu. AHanu3 MpaBUIIBHOCTH
CKOOOYHOTO BhIpaXeHHs. Brrancnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3allMCaHHOTO B MOCTPUKCHOM (popme.
Ouepenu. Mcnonp3oBanue 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 BEPIIMHAMMU
OPUEHTHPOBAHHOTO AITUKINIECKOTO
rpada. Anroput™m JleliKCTpHI.
Aneopumm Dnovioa—Yopwanna.

Y peaJIN30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha S3BIKE
MIPOTpaMMHUPOBAHUS.

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

BrIMOHATE MpOCTOM aHaIN3 TEKCTa
Ha €CTECTBEHHOM SI3BIKE, B TOM UHCJIC
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicCHATH TPUHIUIIBI paOOTHI CTEKA
Y O4Yepeu, UCTI0JIb30BaTh CTEKU

Y OYepev I PeIICHUs
ATOPUTMUYECKUX 3a]1a4.
Peanu3oBeIBaTH U HCITOJIL30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBbS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH TaHHBIX.

HMcnonp30BaTh JMHAMHUYECKOE
MpOTrpaMMHUPOBaHUE

JUJIS1 BBIYUCIIEHUS PEKYPCUBHBIX
GbyHKUMNA, TOICYETA KOJTMYECTBA
BapUaHTOB M PEIICHUS 3a/1a4
OIITUMU3AIIH.

Ilpakmuueckue pabomot:

1. Tlouck npocmwix uucen 8 3a0aHHOM
ouanasoue.
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JepeBbs. Peanuszanus nepesa

C MIOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[TocTpoenue nepesa i 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIe aropuT™MbI 00X012
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau Iyt 00Xo/1a Aepena.
JnHamMuyeckoe mporpaMMUpOBaHUE
KaK METO/Jl PEIICHUS 3a4a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTATOB. 3aa4H, PEIIaeMbI€ C
MTOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHHUE
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
A3vIKe.

5. Buiuucnenue apugpmemuueckoeo
BbIPAINCEHUS, 3ANUCAHHO20

8 NoCm@uKcHoU gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue depesves

0151 8bIYUCTICHUSL APUPMEMUYECKUX
8bIPAIHCEHULL.

8. Buiuucinenue onunbvl Kpamuatiuie2o
nymu mesxicoy eepuiuHamu epagha
(aneopumm Jetikcmpu).

9. Bvluucnernue pexypcusHvix QyHKyull
€ NOMOWbIO OUHAMUYECKO20
npPOSPaAMMUPOBAHUSL.

10. Iloocuém xonuuecmea sapuanmos
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.

kiaccbl. CBOMCTBA M METOIbI OOBEKTOB. | [IpoeKkTHpOBaThH U UCTIOJIB30BATH
OOBEKTHO-OPUEHTHPOBAHHBIN aHANIN3. | MPOCTHIC KJIACCHI 0OBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [TpoexkTupoBaTh UEPAPXUU KIACCOB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAX0/A. | IS OMMCAHUS MPEIMETHOM
Wukarncynsnus, HacleJOBaHHe, o0nacTu.
noauMophusm. Pa3pabateiBaTh IpOrpamMmbl
Cpensbl ObICTpOl pa3pabOTKu c rpauueckuM UHTEpHEncoM.
nporpamm. IIpoextupoBanue W3y4atb BTOPO# SI3bIK
uHTep(derica oab30BaTENS. POrpaMMHUPOBAHUS
Hcnonp30BaHue roTOBBIX yrpaBisieMbix | Ilpakmuueckue padomut:
AJIEMEHTOB ISl TIOCTPOEHUS 1. Hcnonvzosarue 20moguix Kiaccos
uHTEpdeiica. 6 npocpamme.
O030p SA3BIKOB MPOTPAMMHUPOBAHUSI. 2. Paspabomka npocmoii npocpammol
[TonsiTue o mapagurmax C UCNONIL30BAHUEM KAACCOS.
nporpaMMHUpOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Pazpabomxka uepapxuu Kiaccos.

5. Paspabomka npoecpammoi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTUH

3.1 | KomnerorepHo- 8 OTanbl KOMIBIOTEPHO- Brpiiensats 3Tansl KOMIBIOTEPHO-
MaTeMaTUIEeCKOe MaTEeMaTHYECKOTO MOICTTUPOBAHUS: MaTeMaTUYECKOTO MOICITUPOBAHUS
MOJIEJIMPOBaHHE MOCTaHOBKA 33aJ]a4i, pa3padoTKa U PeaJM30BbIBATh 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 MOJIEIIAMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaTOB
JKCIIepUMeEHTA. MeTo HauMEHBIINX
KkBaJpaToB. OLEHKa YHCIOBBIX
napaMeTpoB MOJACIUPYEMBIX OOBEKTOB
1 nporeccoB. BocctaHoBieHne
3aBUCUMOCTEN 110 pe3yapTaraM
AKCIIEPHUMEHTA.

BeposarnoctHbie MOnenn. MeToabl
Momnte-Kapio. UMutanimonHoe
MojaenupoBanue. CHCTEMbI MACCOBOTO
00CTy>KUBaHUS

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

Hcmonp30BaTh MMUTAITMOHHOE
MOJICIMPOBAHUE, B TOM YHUCJIEC 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 — mpeacTaBIecHue
CBeJIcHUH 00 OJTHOTHITHBIX 00BCKTaX.
ITose, 3anucek. Kimrou Tadmuiel. PaboTa
C TOTOBOM 0a30M JaHHBIX. 3aIMOTHCHUE
0a3bl naHHbBIX. [Tonck, copTHpPOBKA U
bunpTpanys TaHHBIX. 3aPOChI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemble mos

B 3ampocax.

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

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
3anpocos Ha s3vike SOQL na 6vi60pKy
OAHHBIX U3 0OOHOU MAOIUYDL.
Hepenayuonnvie 6azvl 0annwix.
DKcnepmuvie cucmemol

XapakTepru3oBaTh 0a3y TaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[IpoekTupoBaTh MHOTOTA0IHMYHYIO 0623y
TTaHHBIX.

OcymecTBIATh BBOJ M pEAaKTUPOBAHUE
TTaHHBIX.

OcCyIIeCTBIATh COPTUPOBKY, MTOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTaHHBIX.

dopMHpOBaTH 3aMPOCH HA TTOWCK
JTAHHBIX B CPEJIC CUCTEMBI YIIPaBICHUS
0a3zamMu JaHHBIX.

VYrpapisTh 62301 JaHHBIX

C MOMOIIBIO TIPOCTHIX 3aMPOCOB

Ha si3pike SQL.

[TosicHATH 00J1aCTH MPUMEHEHHS,
JIOCTOMHCTBA U HEJIOCTaTKU
HEPEJISIIIMOHHBIX 0a3 JaHHBIX

B CPaBHEHUH C PEIISAIIMOHHBIMHU.
Ilpakmuueckue pabomul:

1. Paboma c comoeoti 6a301i OaHHbIX.
2. Pazpabomxa mrocomabauunou 6a3zel
OAHHbIX.

3. 3anpocwl kK MHO2OMAOIUYHOU Oa3e
OQHHDIX.

4. Vnpaenenue OaHHbIMU C NOMOWBIO
sa3zvika SQL

49



denepanpHas padouas nporpamma | Mapopmaruka. 10-11 kmaccel (yriiyOnEéHHBIA YPOBEHB)

3.3 | BeO-caiitbl 14 WuTepuer-npuinoxenus. [lonstue o [ToSICHATH PUHIMIIBI TEXHOJIOTUU
CEpBEPHOI U KIIMEHTCKOM YacTsIX cailTa. | «KJIMEHT — CEPBEP» Ha IPUMEPE
TexHONIOTus «KIUEHT — cepBep», € B3aMMOJIeHCTBUS Opay3epa
JIOCTOMHCTBA U HeA0CTaTKU. OCHOBBI u BeO-cepBepa. CozaBaTh IpOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BE0-CTpaHUIIbI, UCTIONB3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HTML, kackagHbie TaOMUIIBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3BIKE
Pa3smenenue BeO-caiiTo. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTIa. 3arpy3ka (hailjioB Ha CalT pa3menieHus cauTos B cetu MIHTepHeT.
Ilpakmuueckue pabomeut:
1. Cozoanue mexcmogoti
8ehO-cmpanuybi.
2. Coz0anue 6eb-cmpanuyul,
sKAIOUAIOW el MYTbMUMEOUliHblE
00beKmbl (PUCYHKU, 36YKOBble OaHHbLe,
810€0).
3. Ogopmnenue cmpanuyvl ¢ NHOMOUWBIO
KACKAOHBIX mabuy cmuietl.
4. Hcnonvzosanue cyenapues Ha A3vike
JavaScript
3.4 | KomnbrorepHas 8 BBox n300paxkeHuii ¢ UCMONb30BaHUEM | BBIMOTHATE 00OIIYI0 KOPPEKITHIO
rpaduxka pa3IUYHbIX U(PPOBBIX YCTPOICTB U (POBBIX U300pAKEHUI.

(urdpoBbIX PoTOANAPATOB U
MUKPOCKOIIOB, BUJIEOKaMEP, CKAaHEPOB
U APYTUX YCTPOUCTB).

['paduueckuit pegaxrop. Paspemenue.
Kanpuposanue. Mcnpasnenue

[IpumeHsATh UHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
00J1acTsIM U300paKeHus.

CTpouTh MHOTOCITOMHBIC U300payKEHHUS
C UCII0JIb30BaHUEM MaCOK, TOTOBUTH
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MEPCIEKTUBLL. [ HcTOrpaMmma.
Koppekuust ypoBHE#, KOPpEKLIUS LIBETA.
OO6ecuBeYrBaHNE IBETHBIX
n3zo6paxenuii. Peryms. PaGorta

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

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

[IpuHIMIIBI TOCTPOCHUS U
pEOAaKTUPOBAHUS TPEXMEPHBIX
Mozeiel. CeTouHble MOAECIIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus1. Kamepsl.
AnnutuBHbIe TeXHOJOTHH (3D-
npuHTepsl). [loHsITHE O BUPTYaIbHOM
PEATBHOCTH U IOTIOJIHEHHOMU
pEaATIbHOCTHU

WJUTIOCTPAIINH JJIs pa3MeIeHU s
Ha BeO-caiiTax, CO3/1aBaTh
aHUMHUPOBAaHHBIC H300PAKEHUSI.
Co3naBaTh BEKTOPHBIC H300PAKEHUS

C TIOMOIIIBIO PEAAKTOPa BEKTOPHOM
rpaduKu UM HTHCTPYMEHTOB
TEKCTOBOTO TIpoIieccopa.
Ilpakmuueckue pabomut:

1. Obpabomra yugposwix
gdomoepaghuii (kaopuposanue,
ucnpasienue nepcneKmugul, KoppexKyusl
VposHell, KoppeKyust ysema,).

2. Pemywiv yughposwix pomoepadhuii.

3. Muozcocnouinvle uzoopasiceHusl.

4. AHUMuposammvle u300PaANCeHUs.

5. Bexmopnas epaghuxa
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3.5 | 3D-mMonenupoBanue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH TPUHIUIIBI TOCTPOEHUS
peaaKkTUpPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
mozpenel. CeTouHble MOICIIH. BrINonHATH ornepanuu 1o nocTpOSHUIO
Matepuainbl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBelleHus. Kamepsl. MOJIEJIE.
AnnutuBHBIE TeXHOJIOTHH (3D- Pa3zmeniaTe Ha BUPTYyaJlbHOM CLEHE
MPUHTEPHI). MCTOYHHUKHU 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. Cemounvie mooenu.
3. Penoepune
Hroro mo pazaemy 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I1O ITPO'PAMME
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[Ipunoxenue 1

Kanengapno - remarudeckuii mian 10 kiacc yriry0JieHHbI YPOBEHb

Ne n/m HaumeHnoBaHue pa3aesioB U TeM - Bun JdomamHee 3aqanue Jarta npoBenenus
3 3aHATHA IVIAH axr
g (1exkuus,
3 ceMHHap
'g np.p,
& KOMOMHHPO
BAHHDI)
I TeopeTryeckre 0OCHOBBI HHYOPMATHKH 65
1.1 Brenenue. UnopmaTuka u mHpopmanmus 2
1. 1.1 Texuuka 6e3omacHoctd. MapopmaTrka 1 uHGOpMAIus Vpox usyuenusn | cmp 3-5 2.09
HOB020
mamepuaia
2. 1.2 [pencraBnenue naOpMaN 1 Kombunuposan | .1.2..1,cmp 6- 6.09
ottt 10,80Mpocsi 8 KOHYe
napaepaga
12. N3mepenne napopmanun 6
3. 1.2.1 AngaBUTHBIH TOAX0A K M3MEPEHHIO MH(POPMAIHH 1 Vpox usywenus | . 1.2.1N23,6 gonpocel 6.09
Uu nepeuvdnoco
3aKpenjienus
HOBbIX 3HAHUU
4, Usmepenne umHopmanuu. Pemenne 3amau mo Teme «Andaputheii | 1 | Kombunuposan | n.1.2.16.8,9 7.09
HOXO0J K M3MEPEHHI0 HHMOPMAIHN Mot
5. 1.2.2 ConepxatenbHbIi TOAXO0J K U3MEPEHUIO HHPOPMALUH 1 Vpox usywenus | n.1.2.2.,8 5,6 9.09
u nepeuvHoco
3aKpenjienus
HOBbIX 3HAHUU
6. Pemenne 3amay mo teme «ColepKaTeNbHBIA TOAXO0M K H3MEPEHHUIO 1 Kombunuposan | 1.1.2.2.,88,9 13.09
uHbOpMaITHI) Hott
7. 1.2.3 W3mepenune nndopmaryn. BeposSTHOCTHBIN TOIX0.T 1 Vpox usyuenus | n.1.2.3.,8 1-4 13.09
Uu nepeuvHoco
3aKpenjienus
HOBbIX 3HAHULL
8. 3auer no Teme «M3mepenue nHpopMALIN 1 Vpox konmpona | n1,1.1.1-1.2.3 nosmopums 14.09
SHAHUU
1.3. CucremMbl CUNCICHHSA 11
9. 1.3.1 OCHOBHBIE [IOHATUA CUCTEM CUMCIIEHUS 1 Ypox - nexyus n.1.3.1,300aHue No4 16.09
nMUCbMEeHHO
10. Komnvromepnoiii NPAKMUKYM. CucreMsl CUHUCIICHUSL. 1 | Kombunuposan | n.1,3.1.4yucna duboHay4u 20.09
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IIporpammupoBanue Ha [lackane

Hbll

11. 1.3.2 [TepeBoa neCATUYHBIX YKCEN B APYTUE CUCTEMBI CUUCICHUS 1 Vpox usyuenusn | ,1,3.2.,300aHUe Ha 20.09
u nepeuvHoco aucme
3aKpenjieHus
HOBbIX 3HAHUU
12. 1.3.3 Komnvromepnoiti  npaxkmuxym. AproMatusaims mnepeBoja umcen w3 1 | Kombunuposan | n.1.3.3.,680npocel 1-4 8 21.09
CHCTEMBI B CHCTEMY C TIOMOIIIBIO AJIEKTPOHHBIX TAOJIHII Hotlt mempads.
13. Komnviomepnuiii npaxmuxym. TIlporpaMMipoBaHUe TIEpeBOJIa YHCEN U3 1 | Kombunuposan | n1,1.3.3.,cocmasume 23.09
CHCTEMBI B CUCTEMY Hot npozpammy Ha lMackane.
14. 1.34 CMellaHHbIC CUCTEMbI CUHCIICHUS 1 Ypox usywenusn | 1,1.3.4.,cmp 47 No4 6 27.09
U nepeuUYHO20
3aKpenjienus mempadb
HOBbIX 3HAHUU
15. Komnviomepnwiii npaxmuxym. CMelIaHHBIC CHCTEMBI cuucieHus B DT 1 | Ypox- n.1.3.4,cmp 47 No5 27.09
npakmuvyeckas
patoma nuceMeHHO
16. 1.35 ApudmeTrka B MO3UIIMOHHBIX CHCTEMAX CUMCICHUS 1 | Ypoxusywenus | p.1.3.5,cmp 52Ne3,No4 28.09
U nepeuUYHO20
3aKpenjienus nucbMeHHo
HOBbIX 3HAHUU
17. Komnviomepnoiit  npaxmuxym.  llenounciennas apupMmeTnka B 1 | Kombunuposar | nodzomosumecs K 30.09
JIEKTPOHHBIX TaOIULAX ot 3q4émy no meme
"Cucmemsi cuucneHus"
18. Cucrembl cuncienus. Perienue 3agau ET'D Kombunuposan | 3aoanue usz peury EID 4.10
HblU
19. CamocTrosiTenbHas padoTa «CucTeMbl CUMCTEHUS» Ypox koumponza | [losmopenue 4.10
snanuu nl.3.,ocHognvie nonamus
1.4. Koauposanue. 11
20. 141 Wndopmarust 1 curHaist 1 Vpox usyuenus | I1.1.4.1.,cTp 52-56,B.6 5.10
Ho6020 NMUCEMEHHO
Mamepuaia
21. 1.4.2 |KoaupoBaHHE TEKCTOB 1 Vpox usyuenusn | T1.1.4.2,cTp 56-61 7.10
Uu nepeuvHoco
3aKpenjienus
HOBbIX 3HAHUU
22. Komnsromepnoiii npakmuxym. O6paboTka CUMBOJIBHON MH()OPMALIIH. 1 | Kombunuposan | r1,1.4.2.,moemopums 11.10
HpOFpaMMI/IpOBaHI/Ie Ha Ilackaine hoiu onepayuu Mackana
Komopele peanusyom
eemesneHue
23. 1.4.3 |Komuposanue nzo0pakeHus u MU(GPOBHIE TEXHOIOTHU. 1 Vpox usywenusn | p.1.4.3.61-6,ynp 7 11.10
Ho6oeo NUCbMEHHO

mamepuaila
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24. KoaupoBanue nzobpaxenus. Pemenue 3agay 1 | Kombunuposar | n.]1.4.3.,6.10 6 mempaos 12.10
HblU

25. KonnpoBanue MOHOXpOMHBIX OTTEHKOB.. Pemenue 3agau 1 Kombunuposan | n.1.4.3 Ne9, 11 14.10
Hotlt NUCOMEHHO

26. 1.4.4 |KomupoBanue 3ByKka. TeXHOJIOTHS KOJUPOBAHUS HEITPEPHIBHOTO CUTHAJIA. 1 Vpox usywenusn | p.1.4.4,6.1-5 na cmp 74 18.10
u nepeuvHoco
3aKpenjieHus
HOGbIX 3HAHULL

27. Komnvromepuwiii npaxmuxym. KogupoBaHue 3ByKa. 1 Kombunuposan | n.1.4.4 cmp 74 Ne6,7 18.10
Hotlt NUCOMEHHO

28. Pemrenue 3agau mo teme «KoaupoBanue 3ByKa Kombunuposan | I1.1.4.4. cmp 74 Ne§ 19.10
HblU

29. 145 |Cxartue ABOMYHOrO KOAA Vpox usyuenus | 11.1.4.5.,ctp 74-80 21.10
HOB8020
mamepuaia

30. 3ayver no teme «Cucremsl cuncienus. Konuposanue» 1 | Ypox kormpons | IloBTOPUTS 1. 25.10
SHAHUU 1.3,1.4,0cHOBHbIE€ TOHATHSI.

1.5 HNndopmanuoHHble MPOIECCHI 7

31. 15.1 |Xpanenue napopmanuu 1 Vpox usyuenuss | 11.1.5.1,B. cTp 85 Bompocsl. 25.10
HOB8020
mamepuaia

32. 1.5.2 |[lepenaua undpopmammu 1 Vporx usywenusn | 11.1.5.2,81-6 ctp 90 26.10
u nepeuvHoco
3aKpenjienus
HOBbIX 3HAHULU

33. [lepenaua napopmanuu. Pemenne 3anau 1 Kombunuposan | T1.1.5.2,88,9 ctp 90 28.10
HblU

34. 1.5.3 |Koppexkuus omuboK npu nepeade JaHHbIX 1 Vpox usyvenusn | 11.1.5.3 811
u nepeuvHoco
3aKpenjienus
HOBbIX 3HAHUU

35. Komnviomepnuuii npaxmuxym. IIporpaMmupoBanne Mozenu padoTs 1 Kombunuposan 8.11

anropuTMa XeMMHHTa Mot

36. 154 |OO6paboTka uHpoOpMaIHK 1 Ypox usyvenusn | 1,5.4 9.11
Uu nepeuvHoco
3aKpenjienus
HOBBIX 3HAHULL

37. Komnviomepnuuii npakmuxym. O6padotka undopmanuu. [IporpammupoBanue 1 Kombunuposan | 1.5.4, 1111

Ha [Tackaie Hot
1.6 Jlornyeckue 0CHOBBI 00pPadOTKH HH(OPMAIIUH 17 1.6

38. 1.6.1 |Jloruueckue onepaiuu 1 Vpox - nexyusn | 1,6.1 15.11

39. Jlornyeckue onepanuu. Pemenue 3anauy. 1 Kombunuposan | 1.6.1. 15.11
HblU
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40. Komnwvromeprwiii npaxmuxym. IlocTpoeHue TaOIUIBI UCTHHHOCTH C 1 Kombunuposan | 1.6.1. 16.11
TTOMOIIBIO MPOTPAaMMHUPOBAHUS Holil

41. 1.6.2 |Jlormueckue GopMynsl U (PyHKITUH. 1 Vpox usyuenusn | 1,6.2 18.11
U NEPEUYHO20
3aKpenjieHus
HOBbIX 3HAHUU

42. Jlornyeckue Gpopmyisl U PyHKIMU. Pemenne 3amau 1 Kombunuposan | 1.6.2.
Hblll

43. Komnwvromepnwiii npaxmuxym. Jlornaeckue popmynsl u pyaknun. Permenne 1 Kombunuposan | 1.6.2

3aJa4 B 3JeKTPOHHBIX TabIuIax Holll

44, 1.6.3 Jloruueckue cXeMmsl. 1 Ypox usyuenus 1.6.3
HOB020
Mamepuaia

45, CamocTosiTenpHas padora. KoHCTpyHpoBaHIE JTOTHIECKUX CXEM B 1 Ypox- 1.6.3.

3IEKTPOHHBIX TabNUIax (HAYao) camocmonment
Has paboma.
46. CamocTosiTenbHas padora. KoHCTpyHpoBaHHE JOTHYECKHUX CXEM B 1 Vpox- 1.6.3.
9JICKTPOHHBIX TaOIHIAX (MPOIOIIKEHHE) camocmonmeit
Has paboma.
47. 1.6.4 |MeTozp! penieHHs JOTHUECKUX 33129 1 Ypox usyuenus | 1.6.4
U nepeuvdnHoco
3aKpenjienus
HOBbIX 3HAHUU
48. Penrenue nornyeckux 3agau 1 Kombunuposan | 1.6.4.
Hblll
49, 1.6.,5 |Jloruueckue pyHKIIMU Ha 00JACTH YUCIOBBIX 3HAUCHUI 1 Vpox usyuenus | 1.6.5
U nepeudHoco
3aKpenjienus
HOBbIX 3HAHUU
50. Komnvromepusiii npaxmuxym. IIporpammupoBanue metoga Monre-Kapio 1 Kombunuposan | 1,6.5
JUTS1 BBIYUCIICHUSI TUTOTIAH (PUTYPBI Holl

51. Pemenue noruueckux 3amau EI'D .IlocTpoenne Tabnuil MICTHHHOCTH U 1 Kombunuposan | 1.6.5
JIOTHYECKHX CXEM. Holtt

52. Pemenne nornueckux 3agad EI'D OcHOBHBIC MOHATHS U 3aKOHBI 1 Kombunuposan | 1.6.5
MaTEeMaTHYECKOU JIOTHKH. ot

53. Pemenue norudeckux 3amad EI'D. Ioctpoenue u mpeodpazoBaHue 1 Kombunuposarn | 1,6.5
JIOTHYECKHX BBIPAKECHUH. Mot

54. 3ayer «Jlornyeckue 0cCHOBbI 00padoTKU HHGOPMALUM» 1 Vpox koumponrz | 1.6.5
3HAHULL

1.7 ANropuT™MbI 00padoTKH MHGOPMALIMH 11 1.7

55. 17.1 |OmpeneneHre W CBOICTBA aJTOpUTMA. 1 Ypox - nexyuz | 1,7.1

56. 17.2 | CsoiicTBa 1 ONMCAHKE aTOPUTMA 1 | Kombunuposan | 1.7.2
HblU
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57. 17.3 |Mamuna Teiopunra. Komnsromepnuiii npakmukym. Peanuzayus npoepammoi 1 Vpox usyuenus | 1.7.3
o mawunwl Teropunea 106020
Mamepuaia
58. 17.4 |Mammna [locta Komnviomepnoiii npakmuxym. Peanusayus npoepammol 0 1 Vpox usyuenusn | 1,7.4
mawunvt [locma H06020
Mamepuaia
59. 17.5 |DTansl arOPUTMUYECKOTO PEIICHUS 3a1a4K 1 Vpox usyvenus | 1.7.5
u nepeuvHoco
3aKpenjieHus
HOBblX 3HAHUU
60. 17.6 | Komnsromepnoitl npaxmuxkym. ITanbl AITOPATMHYECKOTO PEIICHHS 3a1a4H. 1 Kombunuposan | 1.7.6
ITporpammupoBanue Ha ITackaie Hotl
61. 17.7 | AnropuTMBbI MOMCKA TAHHBIX. 1 Ypox usyuenus | 1.7.7
U NepeuYHO20o
3aKpenjierus
HOBblX 3HAHUU
62. 17.8 |IIporpaMMHpOBaHHE OCIEAOBATEIBHOIO IOUCKA KoMnbiomepbiti 1 Kombunuposan | 1.7.8
npakmuxym Peanusainus mporpaMmbl pelieH s KBaJpaTHOTO YPaBHCHHUS Hotu
63. 17.9 |IIporpammupoBaHue OMHAPHOI'O MOUCKA. Pemenue 3amay. 1 Kombunuposan | 1,7.9
[TporpammupoBanue Ha [lackase ot
64. 17.10 |CoptupoBKa JaHHBIX 1 Vpox usyuenus | 1,7.10
U NepeUYHO20
3aKpenjienus
HOBbIX 3HAHUU
65. 3auer no teme «MHpopManHOHHBIE MPOLECCHD) 1
1. Komnbiortep 16 1.
8 Jlornueckne ocHoBbI IBM. 4 8
66. 2.8.1 |Jlormueckue 3JIEMEHTHI M MIEPEKIIIOYATENBHBIE CXEMBI 1 Vpox usyuenus | 8,1
U nepeuUYHO20
3aKpenjienus
HOBbIX 3HAHUU
67. 2.8.2 |Jlormdeckue CXeMbI JJIEMEHTOB KOMITLIOTEpA 1 Kombunuposan | 8.2
HblU
68. 2.8.3 |Pemienue 3agau. Jlornyeckue cXeMbl 3JIEMEHTOB KOMITbIOTEpa 1 Kombunuposan | 8.3
HblU
69. 2.8.4 | Komnviomepnuuii npaxmuxym. MoaenupoBaHue Ha 3JI€KTPOHHOHN Tabuie 1 Kombunuposan | 8.4
JIOTHYECKHUX CXEM Hollt
9 HcTopusi BHIYHCIUTETbHON TEXHUKH. 2 9
70. 2.9.1 |OBomronms ycrporictBa DBM. Komnviomepuoiii npaxmuxym ba3oBbie 1 Vpox usyuenusn | 9.1
NPUHLMIIEL ycTpolicTBa DBM U nepeLnoeo
3aKpenjienus
HOBBIX 3HAHULL
71. 2.9.2 |Cwmena nokonennii 9BM Komnvromepnuiii npakmuxym .bazoBble TPUHIUIIBI 1 Kombunuposan | 9,2
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ycTpoiictBa OBM HbLl
10 O0pabdoTka yHceJ B KOMIIbIOTEpe 4 10
72. 2.10.1 |Llemple yncia B KOMIBIOTEPE 1 Vpox usyuenusn | 10.1
HOB020
Mamepuaia
73. 2.10.2 |llenbie uncna B komnbioTepe. OCOOCHHOCTH IEIOYUCICHHON MallTHHHON 1 Kombunuposan | 10.2
apupMETHKH Mol
74, 2.10.3 |IIpencraBnenne u 06paboOTKa BEIIECTBEHHBIX YHCET 1 Vpox usyuenusn | 10.3
Uu nepeuvHoco
3aKpenjieHus
HOBbIX 3HAHUU
75. 2.10.4 |IlpencrarneHue BeIIeCTBEHHBIX Yrces. OCOOCHHOCTH BEIECTBEHHON 1 Kombunuposan | 10.4
apI/I(I)MeTI/IKI/I HblU
11 IlepconajibHbIi KOMNIBIOTEP 3 11
76. 2.11.1 |Hcropusa u apxurekrypa I[IK 1 Vpox usyuenus | 11.1
HO6020
mamepuaia
77. 2.11.2 |IIpoueccop, cucTeMHas IjiaTa, BHYTPEHHsIS NaMsITh KomnsromepHoiil 1 Kombunuposan | 11.2
npaxkmuxym. Ycrporctso TTK Holt
78. 2.11.3 |Buewmnue ycrpoiictBa ITIK 1 Koz?fizmupoeau 11.3
HblU
12 IIporpammuoe o6ecnieuenne IK. 3 12
79. 2.12.1 |Knaccudpukanus I[1O Komnwvromepnuoiti npaxmuxym [IporpaMmMuoe 1 Vpox usyuenusn | 12.1
obecnieyenue [1K U nepeuinoeo
3aKpenjienus
HOBbIX 3HAHUU
80. 2.12.2 |OnepalioHHBIE CHCTEMBI 1 K011f6unup03ay 12.2
HblU
81. 2.12.3 | 3a4er no teme «Komnbiotep» 1 Ypox konmponz | 12.3
SHAHUIL
11. HHdopmannoHHbie TEXHOJIOTHH. 32 11.
3.13 TexHo0rnu 00padoOTKH TEKCTA 8 13
82. 3.13.1 |TekcToBbIE peAaKTOPHI U MPOLECCOPHI 1 Vpox usywenusn | 13,1
Uu nepeudnoco
3aKpenjienus
HOBbIX 3HAHUU
83. 3.13.2 |Komnviomepnuiii npaxmuxym. O6paboTka nH(OPMAIUH ¢ UCIIOIb30BaHHEM 1 Kombunuposan | 13.2
TEKCTOBOTO TPOIECCOpa Hollt
84. 3.13.3 |CnenuanbHble TEKCThI 1 Vpox usyuenus | 13.3
Uu nepeudnoco
3aKpenjenus
HOBbIX 3HAHUU
85. 3.13.4 |Komnvromepnuuii npakmukym. CocTaBlIeHHE JOKYMEHTA, COACPKAIIETr0 1 Kombunuposan | 13.4
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Pa3JIMYHBIC 00OBEKTEI

Hbll

86.

3.13.5

W3pgaTtenbckue CUCTEMEBL

Ypox uzyuenusn
U NepeutHO20o
3aKpenyienHus
HOBBIX 3HAHULL

13.5

87.

3.13.6

Komnwvromepnwiti npakmuxym. PaboTta ¢ HaCTOIBHON M3AaTEIHCKONW CHCTEMOIT
— TEKCTOBBIM NTPOLIECCOPOM.

Kombunuposan
Hbll

13.6

88.

3.13.7

Tloozomoska npoexma.

Ypox-
camocmosmens
Has paboma.

13.7

89.

3.13.8

3ayer. 3amuTa MpoeKTa.

Ypox
KOHmMpPOs
3HAHUL

13.8

14

TexHon0orun 00padoTKH M300pa’KeHNs 1 3BYKA

13

14

90.

3.14.1

Hcropus 1 OCHOBHBIE MTOHSTHS KOMIBIOTEPHOU TpaduKu

Ypox uzyuenusn
H08020
Mamepuana

141

91.

3.14.2

OcHOBBI TpaduyecKux TeXHONOTrHi. [[BeToBbIE MOIEN

Ypox uzyuenusn
U NepeuYHO20o
3aKpenienus
HOBbIX 3HAHULL

14.2

92.

3.14.3

OcHOBBI TpadUecKrX TeXHOIOTHA. PacTpoBast u BekTopHas rpaduka

Ypox uzyuenusn
U NEPEUYHO20
3aKpenienust
HOBbBIX 3HAHUIL

14.3

93.

3.14.4

OcCHOBBI TPa)UUIECKUX TEXHOJIOTHM.

VYpox uzyuenusn
U nepeuYHO20
3aKpenienus
HOBbIX 3HAHULL

14.4

94.

3.14.5

TpexmepHas rpaduka

VYpox uzyuenusn
U NepeuYHO20o
3aKpenyienus
HOBBIX 3HAHULL

145

95.

3.14.6

Pemenue 3agad. OCHOBBI TPEXMEPHOH IpaduKH

Kombunuposan
Hblll

14.6

96.

3.14.7

Komnviomepnuuii npaxmuxym. OCHOBBI TpeXMEpHOU rpaduku

Kombunuposan
HbLU

14.7

97.

3.14.8

TexHonorun paboThl ¢ U(POBLIM BUICO U 3BYKOM.

Ypox uzyuenus
U NepeUYHO20
3aKpenyienus
HOBBIX 3HAHULL

14.8

98.

3.14.9

Komnvromepnwuii npakmuxym. Texnonoruu padoTsl ¢ HU(PPOBLIM BUAEO

Kombunuposan
Hblll

14.9

99.

3.14.10

Texnonorum paboTs! co 3ByKoM .Komnviomeprulii npakmuxym. TexHOIOrnN
paboThl cO 3BYKOM

Kombunuposan
Hblll

14.10
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100. 3.14.11 |MynbsTuMmenua. MyabsTUMETUAHBIC TTPE3CHTAIIUU 1 VYpox usyuenus | 14.11
u nepeuvHoco
3aKpenienus
HOBbIX 3HAHULL

101. | 3.14.12 |KomnviomepHulii npakmuxym. MyIbTUMEIHIHBIE TTPE3CHTALINH (HAYAI0) 1 Ypox 14.12
camocmo:smeib
Has paboma.

102. | 3.14.13 |MyabTuMeauiiHbIEe Pe3eHTAMHA 1 Vpox konmpona | 14,13

3amuTa npoexkrta. 3auer JHanuu
15 TexHo0J0ruu TaOJIUIHBIX BLIYUCIEHUI 11 15
103. 3.15.1 |CrpyKTypa 3IeKTPOHHOU TAOIUIBI U THITHI JAHHBIX 1 Ypox - nexyuz | 15,1
104. 3.15.2 |Komnviomepnutii npaxmuxym. CTPyKTypa IEKTPOHHOMN TaOJIUIIBI U THITHI 1 Kombunuposan | 15.2
JAaHHBIX HblU

105. 3.15.3 |Bcrpoennsie pynkuun. llepenada naHHBIX MEXAY JTUCTaMU 1 Kombunuposan | 15.3
HblU

106. 3.15.4 | denoBas rpaduka Vpox usywenusn | 15.4
u nepeuvHoco
3aKpenjieHus
HOBbIX 3HAHULL

107. 3.15.5 | Komnwviomepnuwiii npaxmuxym. Jlenosas rpaduka 1 155

108. 3.15.6 |®unbTpanusa JaHHBIX 1 Vpox usyuenus | 15.6
Uu nepeuvdnoco
3aKpenjienus
HOBBIX 3HAHULL

109. 3.15.7 |Komnviomepnuiii npaxmuxkym. OuibTparys JaHHBIX 1 Kombunuposan | 15,7
HblU

110. 3.15.8 |Ilowuck pernieHus U moAOOp MapaMeTPOB 1 Vpox usyuenusn | 15,8
Uu nepeuvdnoco
3aKpenjienus
HOBbIX 3HAHULL

111. 3.15.9 |Pemienue 3a1a4 Ha MIOUCK PEIICHHS 3ajad. 1 Kombunuposan | 15,9
HblU

112. | 3.15.10 |3amauyu Ha MOMCK PEIICHUS U MOI00P 3ajay. 1 Vpox usywenusn | 15,10
Uu nepeuvHoco
3aKpenjienus
HOBBIX 3HAHULL

113. 3.15.11 | Komnwvromepnoiii npaxmuxym. [1ouck perienns u moadop napaMeTpoB 1 K0ﬂv45uHuP060H 15.11
HblU

V. KoMnbloTepHBIE TEJEKOMMYHHKAIIMH. 19 V.
416 Opranu3anms JOKAJbHBIX KOMNBIOTEPHBIX ceTeil 2 16
114, 4.16.1 | Haznauenwme u cocras JIKC 1 Vpox usywenusn | 16.1

U nepeuUYHO20O
3aKpenyienus
HOBBIX 3HAHULL
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115. 4.16.2 | Kmaccer u Tonmomoruu JIKC 1 Ypox usyuenuz | 16.2
u nepeuvHoco
3aKpenienus
HOBbIX 3HAHULL

17 I'no6anbHbIe KOMIIBIOTEPHBIE CeTH 6 17

116. 4.17.1 | Ucropwus u kraccuuKaIys rI00aTbHBIX CeTEH. 1 Ypor usyuenus | 17.1
HOB8020
Mamepuana

117. 4.17.2 | Crpykrypa UnTepHeTa. 1 Ypox usyuenuz | 17.2
u nepeuvHoco
3aKpenjieHus
HO6bIX 3HAHUU

118. 4.17.3 | CereBas mozens DoD. 1 Ypox usyuenus | 17.3
U nepeuvdnHoco
3aKpenjienus
HOBbIX 3HAHUU

119. 4.17.4 | OcHoBHbIE cITyKObI IHTEpHETA 1 Ypox usyuenusn | 17.4
u nepeuvHoco
3aKpenjienus
HOBbIX 3HAHULL

120. 4.175 |Komnsvromephouii npaxmuxym. Ilouck napopmamnnu B lHTEpHETE KO/[l5uHuP060H 175

Komnwvromepnuuii npakmuxym. Cxaunsanue ¢aiinos u3 MHTepHEeTa C holut
MCIOJIb30BaHUEM MEHEJKepa 3arpy3Ku
121. 4.17.6 |Komnvromepholii npaxmuxym. PaboTa ¢ 3J1IeKTPOHHOM MOYTON C IIOMOIIBIO 1 Kombunuposan | 17.6
POrPaMMBI 3JIEKTPOHHOMN ITOYTHI Holil
18 OCHOBBI CAaHTOCTPOCHHS 11 18
122. 4.18.1 |Cnoco6sI co3ganus caiitos. [Toustue o s3pike HTML 1 Ypox - nexyus 18.1
123. 4.18.2 |Odopmienue u pa3paboTka caita 1 Vpox usyuenusn | 18.2
u nepeuvHoco
3aKpenjienusi
HOBBIX 3HAHULL
124. 4.18.3 |Coznanue runepcchiiok u Tabmuil. bpaysepsr 1 KO{IWWPO@&H 18.3
HblU
125. 4.18.4 | Komnwvromephoiii npaxmuxym. PazpaboTka mpocTeiiero caiita Ha si3bIKe 1 Komounuposan | 18.4
HTML ot

126. 4.18.5 |Komnvromepnulii npaxmuxym. Pazpaborka caiita Ha si3pike HTML ¢ 1 Kombunuposan | 18.5
HCITOJIb30BaHUE TaOJIHUI[ M CIIMCKOB hoiu

127. 4.18.6 |Komnviomepnuuii npaxmuxym. Pazpadotka caiita Ha s3p1ke HTML c 1 Kombunuposan | 18.6
WCIIOJIb30BaHME TpaduKu Hotu

128. 4.18.7 |Komnvromepnulii npaxmuxym. PazpaboTka calita ¢ IpUMEHEHHEM OCHOBHBIX 1 Kombunuposan | 18.7

3akoHoB Web-au3aiina Holit

129. 4.18.8 | Komnviomepnuuii npaxmuxym. Cozganue Web-caiita ¢ ncronb3oBaHHEM 1 Kombunuposan | 18.8
HblU
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KOHCTPYKTOpa CaliTOB

130. 4.18.9 | Komnwvromeproiii npaxmuxym. Co3nanue Web-caliTa Ha 3aJaHHYIO TEMY Vpox- 18.9
(H(lqaﬂo) camocmosnmenb
' Has paboma
131. | 4.18.10 | Komnviomepnuwuii npaxmuxym. Cozganue Web-caiita Ha 3a1aHHYIO TEMY Ypox- 18.10
n OOOJZcheHue camocmosimeib
(np ) Hasi paboma
132. | 4.18.11 | 3ammTa npoekra. 3aueT «OCHOBBI CAITOCTPOEHUSD) Ypox 18.11
KOHmpoJa
3HaHUI
Peseps.
133 IIpomexxyTounas arrectanusi. TecTupoBanue. Ypox
KOHmpoJia
3HaHU
134 Pemenue BapuantoB EI'D. KonupoBanue u pacimdpoBka COOOIEHHH.
3ananue N4
135 Pemenne Bapuanto EI'D. Mndopmaimonnsie Mmoaenu. 3amanue Nel
136 Pemenue BapuantoB EI'D KoaupoBanue nadopmanmu. 3aganue Ne7

Htoro 136 1yacos
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HaCo0B

Ne ara 1o ara no
Nen/m Tema IIpenMeTHbIE pe3yIbTaThbI A A
IVIAHY axry
I'naea 1. Hnghopmayuonnsie cucmemowi. 16uacos
Texuuka 6e30macHOCTH. BX0JHOE HHTEPHET TECTHPOBAHHKE. Vuawuecs dondicnol nayuumocs: 3/09
Ha3HaueHWe U 00JacTd  HCHOJIb30BAHUS ]
OCHOBBI CHCTEMHOT'O NTOJIX0/1a, OCHOBHBIX WH(pOPMAITMOHHBIX u | 309
1.1.1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH 1 aing
Ioustie cucremsr. MH(OPMaLIMOHHBIX PECYPCOB;
VYyamuecs 10JKHBI YMETh: 8/09
1.1.2 Monaenu cuctem Pabota 14.1. OTIepHpPOBATH MH(OPMALTHOHHBIMHI
00BEKTaMHU, MCIIONB3YsI UMEroInecs 3HaHus o | 10/09
113 WHdopmannoHHbIe CHCTEMBI
BO3MOXHOCTSAX MH(OPMaITMOHHBIX 5
14 Wndonornyeckas Moaens npeamMetTHon odnactu. Padora 14.2. KOMMYHHMKALMOHHBIX TEXHOJIOTHH, B TOM 10/09
1.4, [IpoexTrpoBaHKe HHPOIOTHIESCKOW MOIEIN uhCTe  CO3/aBaTh  CTPYKTYPbl  XPAHEHHS /
. 1
1.2.1. Pensauunonnsie 6a3pl nannbix 1 CYB/L. Pabora 15.1. 3nakomcTBo ¢ CYB/] JMaHHBIX; cobmoxaTh npaBa 5/09
WHTEJUIEKTYyaJIbHON COOCTBEHHOCTHU Ha =00
[IpoexkTupoBaHue PENSIIMOHHON MOJIENH IaHHBIX. I/IH(I)OpMaLII/IIO;.
1.2.2 WCIIONB30BaTh  TIPUOOPETEHHBIE 3HAHUA M [17/09

Pabota ¢ pensImoHHON MOIETHIO JAHHBIX

YMCHUA B HpaKTH‘{eCKOﬁ ACATCIIBHOCTH U
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Ne ara mo ara mo
Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI A A
IJIaHY dakrty
10. Cosnmanne 6a3ebl nanaeix Pa6ota 15.2. Cosganne bJl «KnaccHbrii MIOBCETHEBHOM KHM3HU JUISL: TIOMCKa U oT6opa | 17/09
123 KypHaI» uH(pOpMallMi, B YAaCTHOCTH, CBSI3aHHOM C
P Pa6oTa ¢ 6a30ii TAHHBIX JAYHBIMUA IT03HABATEIbHBIMU HHTEpPECAMH, 22/09
P camooOpazoBaHreM H TpodeccHoHaTbHON 55709
' IIpocTelie 3ampockl K 6a3e JaHHBIX OpHEHTAINeH; CO3MaHusl COOCTBEHHBIX 0a3
AHHBIX.
13. [1-2.4. 3anpockl k 0a3e gaHHbIX Pabota 15.3. Peanuzanus 3arpocoB ¢ MOMOIIBIO A 24/09
KOHCTPYKTOpa
14. 24/09
CroxHBIe 3arrpockl K 0a3e naHHbx Pabota 15.4. Pacimpenne 6a3pl JaHHBIX
15. |12, 29/09
PaboTa 15.5. CamocTosTensHas pazpadorka bJ]
16. 29/09
KoHTposbHOE TecTrpoBanue 1o Teme: «MHbopMarmoHHbIE CHCTEMBI
Meroas! nporpamMmmupoBanust 61uac
17. i
Hcropust pa3BUTHS SI3bIKOB IIPOrPAMMHUPOBAHUS. Vuawuecs dondicubl nayuumoca:: 1/10
b JIOTUYECKYIO CUMBOJIUKY;
18. |~ Hapa,I[I/IFMBI MPOrpaMMHUPOBAHUS CBOMCTBaA AJITOPUTMOB U OCHOBHBIC 1/10
19 AJTOPUTMUYECKUE KOHCTPYKLINH; 6/10
2.1, IMackayb — A3bIK CTPYKTYPHOTO MPOTPAMMHUPOBAHUS. TE3HC O MOJHOTE (hOpMATU3AIIUN TTOHSATHUS
20. DneMeHTHI A3bIKa U TUIBI AaHHbIX PaboTa 16.1. [IporpammupoBanue ajlroputma, 6/10
2.2.2. JIMHEHHDBIX ANTOPHTMOB OCHOBHBIE€ KOHCTPYKIINH SA3bIKa
21. R — MPOrpaMMUPOBAHUS. 8/10
PAHH, QYHKIHIH. Yuawuecs oonocnvl ymemon:
22. 223 BHpaKeHns 1 HX CBOHCTBA BBIYHCIIAITH JIOTHYECKOE 3HAYEHUE 8/10
CIIOYKHOTO BBICKA3bIBAHUS TT0 N3BECTHBIM
23. Oneparop NPHUCBaNBaHHS. 3HAYECHUSAM DJIEMEHTAPHBIX 13/10
54 BBICKA3bIBaHUM; 13716
b4 BBoj maHHBIX CTPOUTH HH(POPMAIIMOHHBIE MOICTTH
o5 00BEKTOB, CHCTEM H IPOIIECCOB, 15/10
BoiBox nanHbIx HCIIONB3YS JAJI OTOTO TUIIOBBIE CPEACTBA
26. SI3bIKA TTPOTPAMMUPOBAHMUS ). 15/10
2.5 CTpYKTYpHI alTOPUTMOB
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Ne ara no aTa no
Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI A A
IVIAHY dakrty
217. . 20/10
Pabota co cTpyKTypoii anropuTMoB
28. . . 20/10
[IporpaMMupoBaHue BETBIEHUH , U3yUYE€HHUE HOBOU TEMBI.
29. 22/10
Pa6ota 16.2. [IporpaMmupoBaHre BETBSIIUXCS aITOPUTMOB
30, [>-2:6. 3 22/10
[IporpaMMupoBaHue BETBICHUH, 3aKpEIVICHUE
31. . 27/10
[TporpamMmupoBanue BeTBieHni. CamocTosTenpHas padoTa.
32 Yuawuecs oonscnel nayuumoca: 27/10
IIporpammupoBaHye HUKIOB JIOTMYECKYIO CHMBOJIUKY;
33. CBOMCTBAa aJIrOPUTMOB M OCHOBHBIE
D27 [IporpaMMupoBaHHe IUKIIOB C YCIOBUEM MPOJOKEHUS PaOOTHI. P
L AITOPUTMUYECKUE KOHCTPYKIIHAH;
34.
[IporpaMmupoBaHue IUKJIOB C OKOHYaHHEM PaOOTHI. TE3UC O TONHOTE  (opManu3alm
MOHATHUS aJTOPUTMA;
35. Pa6ota 16.3. IIporpaMmupoBaHre IUKINIECKIX AITOPUTMOB OCHOBHEIE KOHCTPYKIIHH I3BIKA
36 IPOrpaMMHUPOBAHUSL.
' BcmomoraTenbHble anropuTMBI , U3y4YEeHHE HOBOM TEMBI. Yuawuecs oonscrer ymems:
37 BBIYUCIIATh  JIOTUYECKOE  3HA4YeHUE
) BcmomorarensHbIe AJITOPUTMBI U ITPOTrPaAMMBI CJIOKHOTO BBICKA3bIBaAHUSA 110
38 2.2.8. HU3BECTHBIM 3HAYEHUAM DJIEMEHTAPHBIX
BcrnomorarensHbIe allrTOPUTMBI U TPOTPaMMBI, 3aKpeTyICHHE. BBICKA3BIBAHHIA;
39. CTPOUTH HWH(POPMALMOHHBIE MOJEIU
PaboTtal6.4. [IporpaMmmupoBaHue ¢ UCTIOIB30BAHUEM MOAIPOTPAMM P (opman a
O0OBEKTOB, CHUCTEM H  MPOLIECCOB,
40. .
MaccuBbl, U3y4eHUE HOBOM TEMBL. UCTONB3YsL UL 3TOrO  THIIOBBIC
1 CpelCTBa SI3bIKa MPOrPAMMHUPOBAHUSA).
' MaccuBsl 1 IPOTrpaMMBI.
42 |11.2.2.9.
MaccuBbl, 3aKpenieHue.
43. Maccussl, Pabora 16.5. [IporpammupoBanue 00pabOTKH MacCHBOB
44,
.2.10 Tunossle 3a1aun 00pabOTKH MacCUBOB PACCMOTPEHUE IPUMEPOB. Yyawuecs oonscnel nayuumocs:
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Ne aTa no arTa mno
Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI A A
IVIAHY dakrty
45. :
Tunossle 3amaun 00pabOTKH MacCUBOB U MPOrPaMMHPOBAHHE. JIOTHICCKYIO CUMBOHKY,
CBOWCTBA aJIrOPUTMOB U OCHOBHBIE
46. .
Tunossle 3a1aun 00pabOTKM MaCCHBOB 3aKpEILICHHE. aJI'OPUTMUYCCKUE KOHCTPYKIIUU,
47 Te3UC O TMOoJHOTe (opManu3auu
' Tumossie 3amaun 00pabOTKH MacCHBOB, ITpaKTHYECKas padboTa. IOHATHUS aJrOPUTMA;
28 OCHOBHBIE KOHCTPYKLUH s3bIKa
' Pemenne 3agaun Ha 06pabOTKY MacCHBOB IPOrPAMMHUPOBAHHSL.
49. Tunossle 3a1aun 00pabOTKH MacCCUBOB 0000IICHUE N3YUYEHHOTO Vuawuecs oonsicnol ymens:
Marepuana. BBIUHMCIATH  JIOTHYECKOE  3HAYCHUE
50. . ., CII0XKHOTO BBICKa3bIBaHUS o
Merto[ rmocie10BaTeIbHOM AeTaTH3aliH, H3yYeHUEe HOBOW TEMBI.
W3BECTHBIM 3HAYEHUSM JJIEMEHTAPHBIX
51. . o
b2 11 MeTo/ IocIIeIoBATENBHON ETaNTU3aIliH, OTPA6OTKA HABBIKOB. BBICKA3bIBAHHH,
7 CTPOUTHh HWH(GOPMAIIMOHHBIE MOJEIH
' Meron nocieoBaTeNnbHON AETAIU3ALUU U IPOTPaMMBI. O0OBEKTOB, CHUCTEM M  MPOLIECCOB,
53 WCTIONB3Yys] i1 OJTOr0  THUIIOBBIE
) Mertoa nociaenoBaTeIbHOM J€Talin3alnuu, CaMOCTOATCIIbHaA pa60Ta. cpenacTBa s3bIKa HpOFpaMMI/IpOBaHI/I}I).
54. .
CHUMBOJIBHBIN THIT JAaHHBIX, HOBas TEMa.
55 2.2.12
' Pabotal6.6. [IporpamMmmupoBanue 06pabOTKH CHMBOIIOB
56.
CTpoku CHMBOJIOB B TaOJIHIIAX.
57.
CTpoKu CHMBOJIOB TIPH PEIICHUN 3a/1a4.
58.
02.13 CTpoKu CHMBOJIOB U MX NIPUMEHEHUE.
59. .
Pabora 16.7. [IporpammupoBanue o0paboTKH 3amuceit Vuawuecs 0onoicHbl HAYHUMbCAL:
60. JIOTMYCCKYI0 CUMBOJIMKY,
CTpokH CHMBOJIOB 0000IIIEHUE H3YICHHOTO MaTepHala. N
CBOMCTBA aJrOPUTMOB U OCHOBHBIE
61. . ;
KoMOuHMpOBaHHBIN THIT TaHHBIX aITOPUTMHIHCCKNC KOHCTPYKIIIH,
TE3UC O TMOJHOTe (opManu3aluu
62. [2-2.14

Kontposbnas padora.Ne2

IIOHATHA aJITOPUTMA;
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No arTa no aTa no
Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI fllﬂ any g aKTy
63.
PexypcuBHBIC METO/IBI IPOrPAMMHPOBAHHUSI. OCHOBHBIC KOHCTPYKIMH A3bIKa
b 31 IPOrpaMMUPOBAHUS.
64. [+-2-*- PexypcuBnbie moamporpamMmMel. Pabotal6.8. PexypcuBHBIE METOABI Vuawuecss OoaxcHbl ymems.:
= [IpOrpaMMHpOBAHHA BBIYUCIIATL  JIOTHYECKOE — 3HAYCHHUE
"h32 3agada o XaHo¥WCKOM OamHe CII0KHOTO BBICKA3bIBAHUS o
66 U3BECTHBIM 3HAUECHHUSAM AJIEMEHTAPHBIX
' Asroput™ OBICTPO# COPTUPOBKH, H3YUCHUE HOBOM TEMBI. BBICKA3bIBAHHIA;
67. 1233 A p B . CTpOUTh WHGOPMAIIMOHHBIE MOJENU
JTOPUTM OBICTPO COPTHPOBKH ,0TPabOTKa HABBIKOB. 0OBEKTOB, CHCTEM H  MPOLECCOB,
68. ba3zossle nonsatus OOIL UCIIONB3ys UL OTOr0  THUIIOBBIE
CpelICTBa sI3bIKa MPOTPAMMHUPOBAHNSA).
69. [2-4.1. O0BbEKTHO-OPHEHTHPOBAHHOE TIPOrpaMMHUpoBanue. Pabora 16.9.
OGBEKTHO-OPHEHTHPOBAHHOE IPOrPAMMHUPOBAHUE
70. . .
D42 Cucrema nporpammuposanus Delphi Yuawuecs donsicnv nayuumoca:
JIOTHYECKYIO0 CUMBOJIUKY;
71. . .
b 4.3 Orambl nporpammuposanus Ha Delphi CBOMCTBA aJII'OPUTMOB M OCHOBHEIC
= AITOPUTMHUYECKUE KOHCTPYKIIUU;
' Orarmsl nporpammuposanust Ha Delphi, npakrudeckas pabora. TE3UC O TOJHOTE (dopMaU3aIun
73 MOHSATHUS AITOPUTMA;
. IIporpamMmmupoBaHye METOAA CTATUCTUYECKUX UCTIBITAHUI OCHOBHEIE KOHCTPYKIIHH S3BIKA
74. 244 Pabora 16.10. BuzyanbHoe porpaMMUpPOBaHKE 1IpOrpaMMHPOBAHUL.
Yuawuecs oonscner ymemo:
75. . BBIUKCIIATh  JIOTUYECKOE  3HAYCHUE
[MocTpoeHue rpaduka GyHKIHH, H3y9ICeHHE HOBOM TEMBIL.
CJIO)KHOTO BBICKA3bIBAHUS o
76.
TMocTpoente rpacduka GyHKIMH 1 IPOrPAMMBL. W3BECTHBIM 3HAYEHUSM 3JIEMEHTAPHBIX
BBICKA3bIBAHMI;
77.2.4.5.

Pa6oTal6.11.TIpoeKThIIO MPOrpaMMHUPOBAHHIO.

CTpOUTh WHGPOPMAIMOHHBIE MOJENU
00BEKTOB, CHCTEM H TPOIECCOB,
WCTIONB3YS Uil  3TOrO0  TUIIOBBIE
CPEJICTBA SI3bIKA MPOTPaMMHUPOBAHUS).

I'maBa 3.KommbsroTepHOe MOaenupoBaHue 53 gaca
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Ne aTa 1o arTa 1o
Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI A A
IVIAHY dakrty
I1.3.1.1- Yuawuecs oonoicnvl nayuumsca:
78 P
. A3HOBUAHOCTU MOJAEIMPOBaHMs. MaTeMaTnieckoe MOJACITHPOBaHUE .
312 Buapl u cBoiicTBa mHM)OPMAIMOHHBIX
I1.3.1.3 N
79. MaTteMaTHYecKOe MOJEIUPOBAHNE HA KOMIIBIOTEPE MOJieNIell  pealnbHBIX  OOBEKTOB M
TEREEBY v MPOLIECCOB, METOABI W CpPEJICTBA
JTUPOBAHHUE IBIKEHUS B TIOJIE CHJIBI TsDKECTH. MaTteMaThdeckas .
80. OACTMPOBAHME JIBHIIKC olec ee aremMatuiccka KOMITBIOTEPHOM peanu3zauuu
MOJIeNTb CBOOOTHOTO TAJICHHS Tela 5 o6
320 UH()OPMAITMOHHBIX MOJIENCH; OOIIyI0
CTPYKTYpPY JIESITENIbHOCTH o
81. CB00OHOE TIa/ICHUE C YIETOM COTPOTUBIICHHS CPEIIBI CO3JaHMUIO KOMIIBIOTEPHBIX MOZEICH.
82, [1.3.2.3 | KoMnbroTepHOE MOJICTMPOBaHNE CBOOOIHOTO MAJCHHMS, U3yUYECHHUE HOBOTO
Marepuaa.
83. KommbroTepHoe MoiepoBaHie CBOOOTHOTO MaaeHuUs
Yuawuecs oonscner ymemo:
84, Pa6ora 17.1. KoMneroTepHOE MOAEIMPOBAaHUE CBOOOIHOIO NaJCHHS cTpouth MH(OPMALHOHHBIE MOJICIH
37 = 00BEKTOB, CHCTEM H IPOIECCOB,
85, I1.3.2. MaremaTuueckasi MOJEIb 3aa4i OAITMCTUKY, U3YYEHUE HOBOTO HCTIONB3yS I8  OTOTO  THIIOBBHIE
Marepuana.
cpencTBa (s3BIK MPOTPAMMUPOBAHMS,
86. Maremarndeckast MOAETb 3a]a4u OAJUTMCTHKH, 3aKpeTICHHUE. Tabnuipl, TpaduKu, JIUATPAMMBIL,
1325 3 3 (GbopMyIbI H T.11.);
87. UwncneHHbIi pacdeT 0aIMCTHYECKOI TpaeKTOpHH, paboTa B TETPA/IH. IIPOBO/IAT BUPTYaJIbHbIC
. . JKCIIEPUMEHTHI;
88. YucneHHbIH pacyeT OAUTUCTUYECKOM TpaeKTOPHH, paboTa Ha KOMITBIOTEPE.
CaMOCTOSITENIbHO CO31aBaTh
89. Pabora 17.2. UucneHHbI# pacyeT 0a/UIMCTUYESCKON TPACKTOPUH MpOCTEHUIe  MOJIETH B ydeOHBIX
BUPTYAJIbHBIX nmabopaTopusax 51
I1.3.2.6. .
90. Pacuer cTpenas0BI 1O e B IIYCTOTE, TEOPHUSI. MOZCINPYIONX CpEaax,
HHTEPIPETUPOBATH pe3yJIbTaThl,
91. Pacuet cTpenbObI 1O 11e7U B IMyCTOTE, MTPAKTHKA. IOJIy4aeMbI€ B XOJE€ MOJECIMPOBAHUSA
pEATBHBIX MPOIIECCOB.
92. Pacuer cTpenbOBI 1O 11€7U B IyCTOTE, CAMOCTOSTENbHAs paboTa.
3.2.7.
93. Pacuer cTpenbObI 10 116714 B aTMOC(epe Teopusl.
94. Pacuet cTpens0bI o 11€7TM B aTMOC(epe, MpaKTHKA.
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Ne aTa no arTa mno
Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI A A
IVIAHY dakrty
95. Pabora 17.3. MoaenupoBaHue pacuera CTPENIbOBI 1O 1eNH
96 [1.3.3.1 | MogenupoBaHue pactpeaeseHIs TEMIIEPATyPhI
' 3aj1a4ya TEIIoNnpPOBOAHOCTH Yuawuecs oonoicnvt nayyumocs:
I1.3.3.2 Bunsl u cBoiicTBa MH()OPMAITMOHHBIX
97. YncrieHHAst MOJIETIb PEIICHHUS 3a1a9H TeTIONPOBOJHOCTH, TEOPHSL. N
MoJielel  peaJbHBIX OOBEKTOB H
98. YucneHnHast MOJENb peIICHNs 331a4H TEIUIONPOBOJHOCTH, MPAKTHKA. TIpOLeccoB,  METONBL M - CPCACTBa
KOMIIBIOTEPHOU peanuszanuu
99, [1.3.3.3. | BeruncnurenbHbIe SKCIIEPUMEHTHI B JJIIEKTPOHHOM TabIUIIE 110 pacdeTy MH(pOPMALMOHHBIX MOJEIEH; OBy
II HHUS TCMIT TYPbI
pactpeaesie CMricpatyp — CTPYKTYpPY JIEATEIIbHOCTH o
BrruucnurenbHbIE SKCIIEPUMEHTHI B JJIEKTPOHHO TabiHIle 1Mo pacyety o
100, CO3JaHUIO0 KOMIIBIOTEPHBIX MOJIEIIEH.
pacnpeeNieHns] TEMIIEPaTypBbl, TPAKTHKA.
" Yuawuecs oonscner ymemo:
101 BrruncinTenbHbpIe SKCIEPUMEHTH B JJISKTPOHHOM TaOIHIIE TI0 pacdeTy
' pacripeqesieHHs TEMIIEPATYPhl, 3aKpETICHHE. CTPOMTb MH(OPMALMOHHbIE MOJENH
O0OBEKTOB, CHUCTEM M  MPOLECCOB,
102, Pabora 17.4. UncneHHOe MOZETMPOBAaHUE pacTIpeeICHHs TEMIIEPaTyPhI MCIONB3ys. I OTOTO  THIIOBBIC
103 [1.3.3.4. | IIporpaMMupoBaHy€ PELICHUS 3a/1a4d TEINIONPOBOAHOCTHU, IPAKTUUECKAS CpelCTBa (A3bIK IPOrpaMMHUPOBAHMUS,
' pabora. TabMuUbl, TrpaQuKy, AUarpammsl,
I1.3.3.5. . MYJIBI U T.11.);
104. [IporpaMMupoBaH#e MOCTPOCHHS U30JINHHUN, TEOPUSL. bopmy );
MPOBOJIUTH BUPTYAJIbHBIC
105, [TporpaMMupoBaHue MOCTPOCHUS U30JIMHUH, IPAKTHKA. OKCICPUMCHTBIL,
336 CaMOCTOSITENIbHO CO31aBaTh
106 " BbeluncnurenbHble 3KCIIEPUMEHTHI € IIOCTPOEHUEM U30TEPM, TEOPHSI. npocTeiiire MoAen B y4eOHBIX
BUPTYAJIbHBIX nmabopaTopusax 51
107. BerancianTenpHble 3KCIIEPUMEHTHI C TOCTPOEHUEM H30TEPM, IIPAKTHKA. MOJEIMPYIOLINX Cpenax;
108 K MHTEPIPETUPOBATH pe3yJIbTaThl,
. OMITBIOTEPHOE MOICTTHPOBAHHUE B 3KOHOMHUKE U IKOJIOTHH. TOJTyAeMbIE B XOJ€ MOJIETHPOBAHHIS
11.3.4.1 €AJIBHBIX IIPOLIECCOB.
109. 3anavya 00 MCTIOIB30BAHKH CHIPBS, PEIICHUE. p pon
110, Pabora 17.5. 3amaua 06 UCNIOIB30BAHUH CHIPHS
[1.3.4.2.
111, TpancniopTHas 3aj1a4a, TEOPHSL.
Pa6ota 17.6. TparcmopTHast 3aga4da
112 Yuawuecs 0ondicnvl nayuumocs:
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Ne aTa 1no ara 1o
Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI A A
IVIAHY dakrty
113, TpaHcniopTHas 3agaya, caMOCTOsITeNbHAs paboTa. Buner I{ CBOHCTBA MH(OPMALUOHHBIX
MoJielel  peaJbHBIX OOBEKTOB H
[1.3.4.3. . .
114, 3aja4yn TEOPHU paclUCaHUi, N3y4eHHE HOBOH TEMBI. Hpoueccos, METOABl M  CPECACTBA
KOMITBIOTEPHOU peanusanuu
115, Pabora 17.7. 3anaun Teopuu paciycaHui. WH(POPMAIIMOHHBIX MOJIENEH; O00LIyI0
CTPYKTYpPY JEeATENbHOCTH o
116. 3amaun TEOpUH PACTIMCAHNHN, 3aKpeTUieHHne U 0000IIeHIe MaTepraa. CO3JAHHIO0 KOMITBIOTEPHBIX MOJICIICH.
3.4.4. Yuawuecs oonscner ymemo:
117, OKOHOMHKA U TEOPHUS UTD.
CTPOUTHh HWH(GOPMAIIMOHHBIE MOJEIH
118 38144k TEOPHH HIp O0OBEKTOB, CHUCTEM M  MPOLIECCOB,
WCTIONB3Yysl i1 OJTOr0  THUIIOBBIE
119, Pabora 17.8. 3anaun teopuu urp cpeacTBa (s3bIK MPOrPaMMHUPOBAHMS,
345 H - TaONMUIbBI, TpaQuKd, JAHArPaMMBI,
120/ 11-3:45. pUMEp MaTEeMaTHYECKOr0 MOAEIMPOBAHUS AJISl SKOJIOTUYECKOH CHCTEMBI, bOPMYJTBI ¥ T.11.);
TEOpHL.
= MPOBOJIUTH BUPTYaJIbHBIE
Pabora 17.9. MoaenupoBaH#e PKOJIOTUYECKON CUCTEMBI POBOIL Py
121, DKCIIEPUMEHTHI,
199 [Tpumep MaTeMaTH4ecKOro MOJACIMPOBAHMUS ISl SKOJIOTHYECKON CHCTEMBI, CaMOCTgﬂTeHBHO cosnasatb
: caMOCTOSITeNbHAS PaboTa. npocTeiiire MoAenM B y4eOHBIX
123 I1.3.5.1 M BUPTYaJIbHBIX nmabopaTopusax 51
. €TOAMKA UMHUTAIL[IOHHOTO MOJICJINPOBAHUS MOJENUPYIOLIUX Cpeaax;
HHTEPIPETUPOBATH €3yJIbTAThI
124, [TpumMep IMHUTAITMOHHOTO MOJIETUPOBAHUS CHUCTEMBI PIpETHD pesy ’
MOJIy4YaeMbl€ B XOAE€ MOIEIUPOBAHUSA
I1.3.5.2. .
125, Maremarnyeckuii anmapaT UMUTAHOHHOTO MOJICITUPOBAHHS PCATHHBIX MPOTIECCOB.
I1.3.53 .
6 [enepanus ciy4aifHbIX YHCEI C 3aJJAHHBIM 3aKOHOM pacIpe/elIeHHs
I1.3.5.4.
7 [locraHoBKa 3agauu MaccoBOTO OOCITY>KUBaHHUS
MojienupoBaHue 3aJ1a4d MacCOBOTO 00CITY>KUBaHHSI.
8 Pabora 17.10. ImMuTanimoHHOE MOJIETUPOBaHUE
I1.3.5.5
9 Pacuer pacnipeniesieHusi BEpOSITHOCTH BPEMEHH OXKHJIAHHS B OUEPE]IH.
0 Kontponbnas padota Ne3 o teme «KomnpioTepHOE MOJACTUPOBAHUE)
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e Nen/m Tema IIpeamMeTHbIe pe3yJIbTAThI ilj:::;o g:zi;o
I'maBa 4.MludopmariionHas qesATeIHHOCTD YeIoBeKa 6 4acoB
I1.4.1.1.- | Uudopmaunonnoe obimecTBo. OCHOBBI COLMATBLHON UH(OPMATUKH. Yuawuecs oonoicnvl nayuumosca:
1 m4.1.3 WHbopManmoHHbIE pecypchl 00IIecTBa TToHMMATDb 4To TaKoe
) I1.4.1.4. | Cpena uapopmannoHHOIl AesTenbHOCTH yenoBeka. MHpopmaronHoe UH(OPMALIMOHHOE OOLIECTBO, METOIbI
paBo 1 HHQOpMaIMoHHAast 0€301TaCHOCTh _ i cpeacTBa KOMITBIOTEPHO
3 [1.4.2.1- | KommproTep Kak MHCTPYMEHT HH(POPMAIIMOHHOH 1eATEIIEHOCTH. peanzaLuu MH(OPMALIOHHOTO
m.4.2.2 O6ecneueHre paboTOCIIOCOOHOCTH KOMITbIOTEpA npaga; 061IyI0 CTPYKTYDY
11.4.3.1 [Tpumeps! BHeApeHUs: HHGOPMATU3AINH B ICTIOBYIO chepy. ’
4 Wudopmaruzaius yrpaBieHUs MPOSKTHOH e TENEHOCTHIO. JICATCIBLHOCTH 1o . CO3NAHMIO
Wudopmaruzaius o0pa3oBaHus . KOMIIBIOTCPHBIX MOJICIICH.
432 Yuawuecs oonocnvl ymemo:
BHEJIPATh nH(pOpMaTH3AIHIO B
JICIIOBYIO chepy. YupaBisiTh
MPOEKTHOMU JIEATENbHOCTBIO.
WNudopmaruzanus o0Opa3oBaHus
HH(POPMAIIMOHHBIE MOJIEIN O0BEKTOB,
. CHCTEM M MPOLECCOB, UCIOIb3YS IS
; Mo yope pose o e oo o cpencrn
CaMOCTOSITENIbHO CO31aBaTh
MpOoCTeHIINe MOAENH B  YU4EOHBIX
BUPTYaJIbHBIX nmabopaTopusax 51
MOJENUPYIOLINX CPENAX;
HHTEPIPETUPOBATH pe3yabpTaTHlI,
MOJy4aeMbple B  XOJ€ IPOEKTHOU
JIESITETBHOCTH.
6 [IpomesxyrouHast aTrectauus. TecTupoBaHHE.

HUrtoro 136 gacoB
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