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QenepanbHas pabouas mnporpaMma o ydyeOHoMmy mnpenmery «MHpopMaTukay
(yrnyOnéHnHblil ypoBeHb) (penMeTHas oonactb «MaTeMaTuka v nuHpopmMaTukay) (naisee
COOTBETCTBEHHO — TporpamMMa 1o wuH(popMaTuke, HHPOPMATHUKA) BKIIOYAET
MOSICHUTENbHYIO 3aHMCKY, COJlep KaHue 00yUeHus, IUIAaHUPYEMbIE PE3YNIbTaThl OCBOCHMUSI
IPOrpaMMBbI 110 HHPOPMATHKE, TEMATUIECKOE TUIAHUPOBAHHE

Conmepxanne OOy4eHHMsS pacKpbhIBaeT COJAEpIKATEIbHBbIC JIMHHUH, KOTOPHIC
HpeAsaraloTcsl JJsi 00s3aTeIbHOI0 M3Yy4YeHHS B KaXKIOM KJIacCe HAa YPOBHE CPEIHEro
o0rmero oopa3oBaHusl.

[1nanupyemble pe3yibTaThl OCBOEHUS MPOrPaMMbl MO MH(GOPMATUKE BKIIOYAIOT
JUYHOCTHBIE, METAamNpeAMETHBIE PEe3yNbTaThl 3a BeCh Mepuoi OOydeHHs Ha YpOBHE
CpemaHero o0Imero o0pa3oBaHMs, a TakXKe MPEIMETHBIC JOCTHKEHHS 00YJaroIlIerocs
3a KaXKJIbI¥ TOJ 00y4YeHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o uHpopmaTuke (yrIyOJE€HHBIH YpPOBEHb) Ha YpPOBHE CPEIHErO
obmero obpazoBaHus pa3paboTaHa HA OCHOBE TPEOOBaHUW K pe3yibTaTaM OCBOCHUS
OCHOBHOM  oOpa3oBaTelbHOM  MporpaMmbl  cpeaHero  oOmiero  oOpa3oBaHUs,
npencrasieHubix B ®I'OC COO, a Ttakxke ¢enepanbHOl pabouell mporpaMmbl
BOCITUTAHHUSL.

[Iporpamma mo mH(popmaTHKe NAaET MPEACTaBICHHE O LENAX, OOLIel cTpaTeruu
OoOy4eHHMsI, BOCIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU YYEOHOIro Mpeamera
«Mupopmartrka» Ha yriyOJEHHOM YpOBHE, YCTAHABIMBAET 00s3aTEIIbHOE MPEAMETHOE
CoJiepKaHue, MPEeayCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3fielaM U TeMaMm Kypca,
OIpEAENIIeT paclpeleseHue €ro no kiaccam (rogaM H3y4yeHus), Ha€T MNPUMEPHOE
pacnpeseieHue yueOHbIX YacoB M0 TEMAaTUYECKUM pa3jielaM Kypca U peKOMEHAYEMYIO
(mpUMepHYI0) TMOCIEAOBATEILHOCTh MX H3Y4YEHUS C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOECHHOCTEH
00y4JaroIuXcsl.

[Iporpamma 1o wHGMOPMATHKE OMpPENENseT KOJIUYCCTBEHHBIC M KadeCTBCHHBIC
XapaKTEepPUCTUKU Yy4eOHOro marepuaina JUisl KakJIOoro roja HM3y4yeHus, B TOM YHCIIE
JUISL  COJIEP’KAaTEbHOTO HAIOJHEHUS PAa3HOTrO BHJA KOHTPOJs (IMPOMEKYTOUHOMN
aTTecTalui OOYYarOIIUXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pPadOT, roCyAapCTBEHHOU
utoroBoil  arrecramuu). Ilporpamma 10 HUHPOPMATHKE  SABJISIETCS  OCHOBOM
JUISL COCTaBJICHHSI aBTOPCKUX Y4YE€OHBIX MpOrpaMM M Y4€OHUKOB, IOYPOUYHOTO
TUTAHUPOBAHUS KypCa YUUTETIEM.

NudopmaTtuka B cpeqHeM ol1ieM o0pa3oBaHUN OTPAXKAET:

CYIIHOCTh MH(POPMATUKHU KaK HAYYHOM JTHUCIUIUIMHBI, U3y4alollel 3aKOHOMEPHOCTH
MPOTEKAaHWsI W  BO3MOXKHOCTU  aBTOMATH3allud  HMH(DOPMAIIMOHHBIX  IMPOIECCOB
B Pa3JIUYHBIX CUCTEMAX;



®enepanbHas pabouas nporpamma | Madopmaruka. 10-11 kinaccer (yriayOJi€HHBIH YpOBEHB)

OCHOBHBIE 00JIACTH IPUMEHEHUSI UHPOPMATUKH, TIPEK/E BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHHUE U COLIMATIBHYIO cepy;

MEXAUCIMUIUIMHAPHBIN ~ XapakTep  MHGOpPMATUKM W MHGOPMAIMOHHOU
JESITEIbHOCTH.

Kypc wundpopmatuku Ui ypoBHsS CpegHero ooOmero oOpa3oBaHHUS SBISETCS
3aBEpPIIAIOLIMM 3TAallOM HENpPEpPhIBHOM MOATOTOBKM OOydaromuxcsi B 00JacTu
MHPOPMAaTUKK U HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUH, OMHpaeTcs
Ha cojiep)KaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOI'O 00IIEro 0Opa30BaHUs U OMBIT
MOCTOSIHHOT'O TPUMEHEHHsI MH()OPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUH, NaéT
TEOPETUYECKOE OCMBICIEHUE, HHTEPIPETALNIO U 0000IIEHUE 3TOr0 ONBITA.

Pesynbrarel  yrmyOn€HHOro  ypoBHS ~ W3Yy4eHHA ~ ydyeOHOro  mIpeaMera
«MHpopmMaTrkay OpUEHTUPOBAHBI HA MOJYYEHUE KOMIIETEHTHOCTEHN SISl MTOCIeyoNIei
npodeCCUOHANILHON JCSITENBLHOCTH KaK B paMKax JaHHOM MpPeAMETHON 001acTH, Tak
U B CMEXHBIX ¢ HeM o0nacTsax. OHU BKIIIOYAIOT B CEOS:

OBJIaJICHUE KIIFOUEBBIMU MOHATUSAMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasg TpeaMeTHas 00JacTb, PAaclo3HABaHHWE COOTBETCTBYIOLUIMX MM IPHU3HAKOB U
B3aUMOCBSI3€M, CHOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHbIE MOAXOJbl K H3YYEHHIO
SBJICHUH, XapaKTEPHBIX JJIS1 U3y4aeMOU MpeIMETHOI 001acTu;

YMEHHUE pElIaTh TUIOBBIE MPAKTUYECKUE U TEOPETUUYECKUE 3a7auM, XapaKTepHbIE
JUTSL UCTIOJIb30BAaHUS METOA0B M HHCTPYMEHTApHsl TAHHOM IPEeIMETHON 00JacTH;

HaJINYUE MPEACTAaBICHUI O JaHHON NPEAMETHOM 00JacTH KakK LIEJIOCTHOM Teopuu
(COBOKYMHOCTH TE€OPHii), OCHOBHBIX CBS3SIX CO CMEKHBIMHU 00JIACTSAMU 3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS u3ydeHUs HHGPOPMATUKH OO0eCTeUnBaETCS
LEJICHAIIPAaBJICHHAs IOJArOTOBKAa OOy4aromMxcs K MPOAODKEHHIO 00pa3oBaHUs
B  opraHu3auuax NpodecCHOHAIbHOrO  00pa3oBaHUs MO  CHEHHAIbHOCTSM,
HEMOCPEICTBEHHO CBSI3aHHBIM C IU(MPOBBIMU TEXHOJOTUSMHU, TAKUM KaK MpOrpaMMHast
WHXXEHepHUs,  HUHPOpMaIMOHHAs  0e30MacHOCTh,  HMH(POPMAIMOHHBIE  CUCTEMBI
Y TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBI M CETH, OOJIbIINE JaHHBIC U MAIIUHHOE 00YUYEHHE,
MPOMBIIICHHBIA ~ HMHTEPHET  BEIIed, WCKYCCTBEHHbIH HHTEJUIEKT, TEXHOJIOIHH
OecripoBOAHONW  CBA3M, pOOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTUH,  CHUCTEMBI
pacnpeieIEHHOT0 peecTpa, TEXHOJIOTUN BUPTYaIbHOM U TOTIOJTHEHHOM peaabHOCTEH.

OcHoBHas 11e51b n3y4yeHus: yueoHoro npeamera «MHdopmaTuka» Ha yriayOoaEHHOM
ypOBHE cpenHero oomiero oOpa3zoBaHUs — oOecneuyeHue JalbHEWIIEero pa3BUTHUS
MH(OPMAIMOHHBIX KOMIIETEHIIMH 00y4aronlerocs, €ro roTOBHOCTH K JKM3HU B YCIOBHSIX
pa3BUBAOILErOCSs HMH(POPMALMOHHOTO O0IIECTBAa M BO3pacTarolled KOHKYpPEHLUU
Ha pbhIHKE Tpyna. B cBsa3u ¢ atum n3yuyenue uHpopMatuku B 10—11 kmaccax AOMKHO
00eCTICUHTh:

c(OpMHPOBAHHOCTh MHMPOBO33PEHHSI, OCHOBAHHOI'O HAa IOHUMAHUU POJIH
uHpOpMaTUKH, HHPOPMALIMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA B COBPEMEHHOM
OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOT'0 ¥ aJITOPUTMUYECKOT O MBIIIICHUS;
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c(hOpMHPOBAHHOCTh YMEHUH paznnyaTh (PAKTHI U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BHUJETh HX CBA3b C KPUTEPUAMHU OLEHHBAHUS M CBA3b KPUTEPUEB
C OMNpeAeN€HHOW CHUCTEMOM IEHHOCTEH, MpOBEPSATh Ha JIOCTOBEPHOCTh M 0000IATh
nH(OpMAIIHNIO;

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN O BIUAHUM WH()OPMAIMOHHBIX TEXHOJIOTHIM
Ha OKU3Hb 4YEJIOBEKa B OOIIECTBE, MOHUMAHHUE COIHUAIBHOTO, AKOHOMHUYECKOTO,
MOJINTUYECKOTO, KYJBTYPHOrO, IOPUIAUYECKOrO, IPUPOJHOr0, SPrOHOMHUYECKOrO,
MEAUIUHCKOT0 U (PU3UOIOTMYECKOT0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUi;

NPUHATHE TPABOBBIX M OSTUYECKUX ACIEKTOB HMH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOJICH, BOBJEUYEHHBIX B CO3JIaHUE U HCIIOJIb30BaHUE
MHGOPMAIIMOHHBIX CUCTEM, PAacCIpOCTpaHeHNE HHPOPMAIINH;

CO3/aHWe YCJIOBUUM JIsi pPa3BUTHS HABBIKOB Yy4e€OHOW, NPOEKTHOH, HAy4YHO-
MCCJIEIOBATEILCKOM M TBOPYECKOM  JEATETBbHOCTH, MOTHBAIMKA  OOYYarOIIMXCA
K CaMOpa3BUTHIO.

B conmepxxanum yuebnoro mnpeamera «HpopMaTuKa» BBIACIAIOTCS YETHIPE
TEMATUYECKUX pa3Jiena.

Pazpen «ludpoBas rpaMOTHOCTB» MOCBSIIEH BONPOCAM YCTPONCTBA KOMIIBIOTEPOB
U JIpYyTHX D3JEMEHTOB IIM(PPOBOr0 OKPYXKEHHUS, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB ONEpPAllMOHHOM cucTeMbl, pabore B cetu VHTEepHeT
Y UCTIOJIb30BAaHUIO MHTEPHET-CEPBHUCOB, MH(POPMAITMOHHOM 0€30MTaCHOCTH.

Paznen «Teopernueckre OCHOBbI MH(POPMATUKU» BKIIOYAECT B C€Osl MOHSATUHHBIN
anmapar  MH(OpPMATUKH, BOMNPOCHl  KOAMPOBAaHMS  HH(pOpMALUU, HU3MEPEHUS
MH(OPMAITMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aJIreOphl JIOTUKH U KOMIIBIOTEPHOTO
MOJIEJINPOBAHUS.

Paznen «AnroputMbl W NPOrpaMMHUPOBAHUE)» HAINPABIEH HA  pa3BUTHE
QITOPUTMHYECKOTO0 MBIIIIEHUS, Pa3paOdO0TKy alrOPUTMOB U OLEHKY MX CIIOKHOCTH,
dbopMHpOBaHHME HABBIKOB peau3alMi MpOrpaMM Ha SA3bIKaX MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MubopmarimoHHble TEXHOJOTUM» TOCBAIMIEH  BOIMpOCAM TPUMEHEHUS
MH()OPMAIITMOHHBIX TEXHOJIOTHH, pEaTNM30BAaHHBIX B MPHUKIATHBIX MPOrPaMMHBIX
MPOJYKTax M HWHTEpPHET-CEpBUCAaX, B TOM 4YHWCJIE B 3a/Jadyax aHaiu3a JaHHBIX,
MCIOJIb30BAHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOJMIL JIJIs1 PEIICHUs TPUKIAIHBIX 3a]1a4.

B mnpuBenénnom ganee conepxkaHuu yueOHoro mpenmera «MHpopmarukay

KYpPCUBOM BBIJICJICHBI JIOMOJHUTEIbHBIE TEMbI, KOTOPble HE BXOJAAT B 00S3aTEIbHYIO
nporpaMMy OOy4Y€HHUS, HO MOTYT OBbITb NPEUIOKEHBI Uil H3YYCHHs] OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIIUMCH.

VYriny0n€HHbIi YPOBEHb U3Y4YECHUS UH(pOpMATUKU pPEKOMEHYyeTCs
UIE  TEXHOJOTMYeCKOro  npoduisi,  OpUEHTHPOBAHHOIO  HAa  HMHXXEHEPHYIO
u  uHQOpMALMOHHYIO cdepbl AeATENbHOCTU. YTIYONEHHBIA YPOBEHb H3y4YEHUS
uHOpMATUKA  OOECNeYMBAET: TMOATOTOBKY  OOYyYaOIMUXCS, OPUEHTHPOBAHHBIX
Ha CIEUUATBHOCTH B OOJACTH HWH(MOPMAIMOHHBIX TEXHOJOTUA U HWHKEHEpPHBIE
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CHENHMATbHOCTH, YYaCTHE B IPOEKTHOM U UCCIIEIOBATEIBCKOM NEeATEeTHbHOCTH, CBSI3aHHON
C COBpPEMEHHBIMU HAINpPABICHUSMU OTPACIH HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHH, TOATOTOBKY K VYYacTHIO B OJUMIIMaAax W caade EauHoro
roCyJapCTBEHHOI'O 3K3aMeHa 10 MH(OpMaTHKE.

[TocrmenoBaTenbHOCTh M3YyUEHHUSI TEM B Ipeleiax OJHOTO roja OOyYeHHUS MOXKET
ObITh M3MEHEHa IO YCMOTPEHHIO YYWUTENsl TpU MOATOTOBKE paboyeil mporpammbl
Y TIOYPOYHOTI'O TNIaHUPOBAHUSL.

OO1ee yncao YacoB, peKOMEHAOBAHHBIX 7S M3y4eHus nHpopmatuku — 272 yaca:
B 10 kiacce — 136 vacos (4 yaca B Hezeno), B 11 kinacce — 136 yacoB (4 yaca B He/Ieio).
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COJEPKAHUE OBYUYEHUST'

10 KJIACC

MudpoBast rpaAMOTHOCTH

TpeboBanusi TEXHUKU OE30MACHOCTU M TUTHUEHBI NMPU paboTe ¢ KOMIIbIOTEpaMU U
JIPYTUMU KOMIIOHEHTAMU IIUGPOBOTO OKPYKEHUSI.

[TpuHimnbel pabOTHl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa (PoH
Heiimana. [apsapockas apxumexmypa. ABTOMAaTHYECKOE BBIMIOJIHEHUE MPOTPAMMBI
nporeccopoM. OnepaTUBHAs, TOCTOSIHHAS U TOJITOBpeMeHHasi maMaTh. OOMEH TaHHBIMU
¢ moMouIbl0 KH. KOHTposuiepsl BHEIIHUX YCTPOUCTB. [IpsAMON TOCTYyII K TaMsTH.

OcCHOBHBIC TEHACHLUMHU PA3BUTHUS KOMIIBIOTEPHBIX TeXHoJIorui. [lapamnensHbie
BbIUKCIIEHUSA. MHoromnpoueccopusie cuctembl. CynepkoMibloTepsl. PacnpenenéHnbie
BBIYHCIIUTEIIBLHBIC CUCTEMBI M 00paboTKa OoNbIIuX AaHHBIX. MoOUIBHBIE ITU(POBBIC
YCTPOMCTBA M HUX pOJb B KOMMYHHUKAalUsX. BCTpOEHHbIE  KOMIIBIOTEPBI.
MuxkpokonTposuiepsl. PoGoTrsupoBaHHbie TPOU3BOACTBA.

[IporpammHoe obecrieueHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. Bubl
porpaMMHOro oOecreueHuss U uX Ha3zHadeHue. (OCOOCHHOCTH MPOrPaMMHOIO
oOecrieyeHus: MOOWIIbHBIX ycTpoicTB. [lapannensHoe nporpammupoBanue. CUCTEMHOE
nporpammHoe  obecrnieduenne. OrmnepanioHHbIE CHUCTEMBbI. YTHIWUTHL. J[paiiBepsl
yCcTporcTB. MHCTAIUISIIMS ¥ IEMHCTAJUISIIIHS TIPOTPAMMHOT0 00ECTICUECHHUSI.

daiinoBeie  cucTeMbl. [IpuHIMNBI pa3MmemieHuss W WMEHOBaHUA  (aiiioB
B noJiroBpeMeHHoM mamsTu. [llabionsl s onvucanus rpymi (aitios.

[Iporpammuoe obGecneuenue. JluneH3upoBaHWE MPOrpaMMHOrO OOeCHeYeHUs
u 1uuppoBeIX pecypcoB. IIpompuerapHoe U CBOOOJHOE NPOrpaMMHOE OOECIeYEHHE.
KoMMepueckoe M HEKOMMEpPYECKOE HCIOJIb30BaHUE MPOrPaMMHOIO OOECHeYeHUs
u 1mudpoBbix pecypcoB. OTBETCTBEHHOCTh, YCTaHABIWBaeMas 3aKOHOJATEIHCTBOM
Poccuiickonn @enepanuy 32 HENPABOMEPHOE  MCIOJIB30BAHUE  MPOrPAMMHOIO
oOecrieyeHus U UGPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOCHUSI W AaNlapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresrpie npotokonbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKOIBI CTEKA
TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mnoxcerm ¢ nomouipto Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [lomydeHHMe MHaHHBIX O CETEBBIX HACTPOMKaX KOMIIbIOTEpA.
IIpoBepka Hamuuus CBsA3M C y3i10M ceTd. OmnpenerneHne MapuipyTa JIBUKEHUS
MIaKETOB.

Bunsr JesITEIbHOCTU B ceTu HNuTepHer. CepBuchl HNuTephera.
['eonndopmarimonHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHHOTO BpPEMEHH
(HampuMmep, JoKalus MOOWJIBHBIX  Tele(OHOB, ONpeleleHue 3arpy>KeHHOCTHU
aBTOMAarucTpaieil), ”HTEpHET-TOPTOBIIsA, OPOHUPOBaHUE OUIIETOB U TOCTUHUIL.

1 o
KprMGOM BBIJICJICH MaTCpuall, KOTOPbIK HE SABJISICTCA 00s13aTeNbHBIM npu MU3y4YCHUU U HE BXOAUT B COJACPIKAHUC
HpOMC)KyTO‘IHOﬁ HJIA HTOTOBOM aTTECTALIMH 110 MpEaAMETY.
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l'ocynapcTBeHHbIE 3JEKTpOHHBIE cepBUCHI U yciuyrd. ConuanbHble CETH —
OpraHu3anys KOJUIEKTUBHOI'O B3aUMOJEHCTBHUS U oOMeHa AaHHbIMHU. CeTeBOM ITHUKET:
npaBwjia TOBENECHUA B KubOeprpoctpaHcTBe. [Ipo0nema MNOMIMHHOCTH TMONYYEHHON
uHpopmaruu. OTKpBITHIE 00pa30BaTEIbHBIE PECYPCHI.

TexHoreHHple M HSKOHOMUYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONorwid. OO0mme mnpoOjaeMbl  3amuThl
uHpopmauu 1 uHPopManMoHHOM Oe3omacHocTH. CpencrBa 3amUThl UHGOPMALIMU
B KOMIIBIOTEpAX, KOMIMBIOTEPHBIX CETAX W ABTOMATH3MPOBAHHBIX HH(MOPMAIMOHHBIX
cucremax. IIpaBoBoe obecreueHre HMHPOPMAIMOHHON 0€30MACHOCTH. IIeKmpOoHHAA
yugposas noonucs, cepmuGuyupoBarHvle catimol U OOKYMEeHNbL.

[IpenoTBpalieHne HECAaHKIIMOHUPOBAHHOTO IOCTYTA K JINYHOU KOH(UIEHIIMATbHOM
uH(pOopMaIK, XpaHsIIecss Ha MePCOHATIbBHOM KOMIIBIOTEPE, MOOUIIBHBIX YCTPOIMCTBAX.
BpenonocHoe nporpaMmMHoe obecriedeHre U crnocoObl 00pbObl ¢ HUM. AHTUBHPYCHBIE
nporpammbl. OpraHuzaiys JUYHOrO apxuBa umHpopMaiuu. PesepBHoe komupoBaHHE.
[TaponpHas 3amura apxuBa.

[MudpoBanne nanubix. CumMMmeTpuuHbie W HecuMMeTpuuHbie mudpel. udpsr
npoctoit 3amenbl. [Hudp Lezaps. [udp Bmwxenepa. Anroputm mmdpoanus RSA.
Cmezanocpadghus.

Teoperuyeckne 0CHOBbI MH(POPMATUKHU

Nudopmarusi, nanueie u 3HaHus. WHpopmanuoHHBIE MOpOILECCHl B MPHUPOJE,
TEXHUKE U OOIIECTBE.

HempepbiBHBIE ¥ JTUCKPETHBIE BEIMYMHBI H  CUTHaIBL. HeoO0XxoaumocTh
JTUCKpeTU3aluu nHpOopMaIium, MpeaHa3HauYeHHOM ISl XpaHeHUs], Tiepeiadyn 1 00padoTKu
B IU(PPOBBIX CUCTEMAX.

JIBomuHO€E KOaMpOBaHKUe. PaBHOMEpPHBIE M HEPAaBHOMEPHBIE KOIBI. [[ekonpoBanne
COOOIIICHM, 3aMMCAHHBIX C TIOMOIILI0 HEPABHOMEPHBIX KOJOB. YcmoBue DaHo.
[loctpoenne  ONHO3HAYHO  JEKOAMPYEMBIX  KOJOB C  IIOMOIIBIO  JIepeBa.
I'pagp An.A. Maprosa. Enunuiiel usmepenus KoiaudectBa nHpopmanuu. AndaBUTHBIHN
MOAXOJ] K OIEHKE KOJTU4YecTBa UH(POPMAITUH.

Cuctembl cuucnenus. Pa3BépHyTas 3amuch 1EIbIX W JAPOOHBIX  YHCEN
B TMO3UIMOHHOM cucteme cuucieHusa. CBOWCTBa MO3UIIMOHHOW 3alKlCcH YHCIHA:
KOJIMYECTBO IU(p B 3amucH, MPU3HAK JCIUMOCTH YKCJIa HAa OCHOBAHHE CHCTEMBI
CUMCIIEHUSA. AJITOPUTM IME€pPEeBO/A IEJIOr0 YHucia U3 P-UYHON CHUCTEMBI CYHCIICHUS
B JIECATUYHYIO. AJITOPUTM TME€peBOJa KOHEYHOM P-uuHON apodu B AECSATHUHYIO.
AJIrOpUTM TIEpEBOJIA IIEJIOT0 YUCIIA W3 JIECITUYHOM CUCTEMBbI CUMCICHHS B P-UuHylo.
IlepeBon kOHE4UHOUW pAecsATUUHOM JpoOu B P-uuHyro. /[BomuHas, BoCcbMepuUYHas U
IIECTHA/IIATEPUYHAS CHCTEMbl CUMCIICHHUSA, CBS3b MEXKIYy HUMH. ApHPMETHUYECKHE
ONEpalyy B MO3ULIUOHHBIX CUCTEMAX CUUCIEHUS. Tpouynasn ypasHogeuleHHas cucmema
cuucieHus. [{80uuHo-0ecamuynas cucmema c4ucieHus.

Konuposanue texcroB. Koguposka ASCII. OnnobalTHbie kKoaupoBku. CTaHaapT
UNICODE. Koaupoka UTF-8. Onpenenenrie nuHGopMaiiioHHOro 00bEMa TEKCTOBBIX
COOOILIEHUH.
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KomupoBanne mzoOpaxkenuid. OnieHKka MHPOPMALMOHHOTO 00bEMa TrpaduuecKux
JAHHBIX MIPU 3aJIaHHBIX Pa3pPEILICHUH U MTyOMHEe KOAUpOBaHus 1iBeTa. [[BeToBbIe MoIeNH.
BekropHoe koaupoBanue. ®@opmathl Tpaduueckux daitnoB. TpéxmepHas rpaduxa.
®pakTanpHas rpaduka.

KomupoBanune 3Byka. OneHka HHGOPMAIMOHHOIO O0BEMA 3BYKOBBIX JAHHBIX
TP 33IaHHBIX YaCTOTE NUCKPETU3ALUHU U Pa3psAIHOCTA KOJIUPOBAHUS.

Anrebpa soruku. [loHaTtue BbicKa3piBaHUS. BbICKa3biBaTeNnbHBIE  (OPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omnepauud. Tabmuibl HMCTUHHOCTU. JlOorMueckue BBIPAKEHUS.
Jlornueckue ToxaectBa. Jloka3aTeabCTBO JIOTMYECKHUX TOXKAECTB C IMOMOIIBIO TaOIHUIL
HMCTUHHOCTH. JIorMuecKkue ornepanny v Orepanny HajJl MHOKECTBAMH.

3akoHBl anreOphl  JIOTMKW. OKBUBAJICHTHBIE TPEOOpPa3OBaHUS  JIOTUYECKUX
BbIpaKCHUH. Jlornueckue ypaBHEHUs U CUCTEMbI YPaBHECHUM.

Jlornyeckne (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMYECKHUX
GyHKUIUNA OT KOJIMYECTBa apryMeHTOB. [1oyiHbIe cCUCTEMBI TOrHYeCKUX (QYHKIIHA.

Kanonnueckue Gopmel mornueckux BoipakeHuid. CoBepIIIEHHBIE TU3bIOHKTUBHbBIC
U KOHBIOHKTUBHBIE HOpPMaJibHbIE (OPMBI, AJTOPUTMBI UX IMOCTPOEHUS MO TabHUIEe
WCTUHHOCTH.

Jlornueckue dIeMEeHThl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psiaasiii - cymmarop.  [loctpoeHne cxemM Ha  JIOTMYECKMX — DJIEMEHTaXx
[0 3aJaHHOMY JIOTMYECKOMY BBIPAKECHMIO. 3alKMCh JIOTUYECKOTO  BBIPAXKECHHUS
0 JIOTUYECKOU cxeme. Mukpocxemvl u mexHON02UsL UX NPOU3BOOCEA.

[IpencraBiieHne HENBIX YACEI B MaMATH KOMITbIOTEpa. OrpaHUYEHHOCTD JUaIla30Ha
yucel MpHU OrPaHUYEHUM KOJIUYECTBA pa3psanoB. llepenonHeHue pa3psaHON CETKH.
be33nakoBble M 3HAKOBEIC JAaHHBIC. 3HAKOBBLIM OWT. JIBOMYHBIM HOMONHUTCILHBIM KO
OTPULIATEIIbHBIX YHUCEL.

[lobutoBble sormueckue omnepauud. Jlormyeckuid, apupmMeTHyecKUid U
uknaeckuii cipury. [lndposanue ¢ momMoIso MOOUTOBOM OMEepaiui «MCKIIOYAIOIIee
NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B NMAMITH KOMIIBIOTEPA. 3Hadallas 4acTb
U TOpANOK uucia. Jluama3oH 3HaueHWN BEIIECTBEHHBIX uucen. [IpoGrembl
XPAaHEHUsI BEIIECTBEHHBIX YHCEN, CBA3AHHBIE C OTPAHMYECHHEM KOJIMYECTBA PA3PSAIO0B.
BoinmonHenue omnepanuidi ¢ BEIIECTBEHHBIMH  YHWCIAMH, HAKOIUIEHHWE OIIMOOK
IIPU BBIYUCIIEHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

Ompenenenrne BO3MOXXHBIX PE3YJbTATOB pPabOThl MPOCTEUIINX —aJTOPUTMOB
YIPABJICHUS UCTIOJIHUTESIMUA U BBIYUCIIUTEIBHBIX AJITOPUTMOB. OnipeielieHre UCXOHBIX
JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TpeOyeMbIil pe3ysbTarT.

Otanbl pelieHus 3aJad  Ha KoMIbloTepe. VHCTpyMeHTanbHbIE CpPEICTBA:
TPAHCISITOP, OTJIATYUK, NPOPUIMPOBIIMK. KOMIWISIUSA U MHTEpPOPETALNS TPOrPAMM.
BupryanbHble MallIUHBbI.
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WNurerpupoBannas  cpena  pa3paboTku.  MeToabl  OTJIAJIKM  [POrpamM.
Wcnonb3oBanue TpacCUpoBOYHBIX TaOmmil. Otnagounsiii  BeiBoa. [lomaroBoe
BBITIOJTHEHUE TTPOrpaMmbl. Touku ocTaHoBa. [IpocMoTp 3HaUEeHMIT TEpEMEHHBIX.

SA3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tumbl gaHHBIX:
LIEJIOYUCIIEHHBIE, BELIECTBEHHBIE, CHUMBOJIbHBIE, JIornueckue. BerBienus. CnoxHbie
ycnoBus. lluknsl ¢ ycnoBuem. Lluknel 1mo mnepemeHHon. B3ammo3zameHseMOCTb
pa3nuYHbIX BUAOB IUKI0B. MHBapuaHT nukia. CocTaBieHHE HUKIIA C UCIOIb30BAaHUEM
3apaHee onpeenEéHHOr0 MHBapHaHTa IUKIIA.

JokymeHtupoBanue mporpamm. Hcnonb3zoBanue kommeHTapueB. [loaroroska
OIMCAHMSI MPOTPAMMBbI M HUHCTPYKIIMH JJIS [TOJIb30BATEIIS.

Anroputmbel 00paOOTKM HaTypajbHBIX 4YHUCEN, 3alHCAHHBIX B IO3ULMOHHBIX
CHUCTEMax CYHUCICHUSA: pa30MeHHe 3aluCyd YWcia Ha  OTACNbHbIE  LUDPHI,
HaXOXJEHUE CYMMbl M TpOM3BeNEeHHUS LHUPp, HAXOKACHUE MaKCUMaJIbHON
(MUHUMAJIBHOM) IU(PHI.

Haxoxxnenue Bcex MpOCTBIX uMced B 3aJaHHOM Jauanaszone. lIpencraBiienue
yucia B BUJE Habopa MPOCThIX COMHOMKUTENEH. AJITOPUTM OBICTPOro BO3BEACHMS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHsAmmxcs B ¢aimax. TeKCToBble U JBOMYHBIC
¢aiinbl. aitioBble nepemeHHble ((ainoBele ykazarenu). Urenuwe u3 (aiina. 3anucek
B (paii.

Pa3ouenne 3amaum Ha mnoxzagaun. [logmporpammbl (mporeaypbsl U (YHKIHUH).
Pexypcusi. PexypcuBHbie 00bekThI ((hpakTainsl). PekypcuBHbIie npouenypsl 1 GyHKIUH.
Hcnonb3oBanue cTeKa Juisi OpraHu3aliy PeKypCUBHBIX BHI30BOB.

Wcnonp3oBaHue  CTaHAapTHOM  OMOMMOTEKM  sI3pIKa  IPOrpaMMHUpPOBAHUS.
[TonxmroueHne OMOIMOTEK MOAMPOrPAaMM CTOPOHHHX MPOU3BOAUTENCH. MOymbHBIN
MPUHIMI TOCTPOECHUS IPOIPAMM.

Uucnennsie MeToasl. TouHoe W MPUOMKEHHOE pelIeHUs 3adaud. YucaeHHbIe
METO/Ibl PpEILIEHUs ypaBHEHWI: MeToJ mepedopa, METOJI TMOJIOBUHHOIO JEJICHHUS.
[TpubnuxéHHOE BHIYUCIICHHE JUTMH KPUBBIX. Borunciienue miommaaeil puryp ¢ moMombo
YUCIIEHHBIX METO/0B (METOJl MPAMOYTOJILHUKOB, MeTOJ Tpaneuuit). [louck Makcumyma
(MMHUMYMa) PYHKIMU OJTHOM MEpEeMEHHONW METOIOM MOJIOBUHHOTO JICIICHHUS.

OO6paboTka  CHMBOJIbHBIX  JIaHHBIX. Bcerpoennsie  dyHKmuM - sI3bIKa
MpOrpaMMHUPOBAHUS i1 OOpaOOTKHM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBICHUM CHMBOJIA B CTPOKE, pa30ueHue
CTPOKH Ha CJIOBA IO MPOOETbHBIM CUMBOJIAM, [TOMCK MOJACTPOKU BHYTPH JTAHHOM CTPOKH,
3aMeHa HaWJeHHOW MOJCTPOKU Ha JPYTYIO CTPOKY. ['eHepaiusi BceX CIOB B HEKOTOPOM
asnpaBuTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM orpaHudeHusM. [IpeoOpazoBanue uucia
B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBpl M TIOCIEIOBAaTENIbHOCTH  yHceld.  Borunmcnenue  0000IIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHMBa WJIM YHUCIOBOM IOCIIEIOBATEIBHOCTH (CYMMBI,
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MPOU3BEACHUS, CpEAHEro apu(pMeTUYeCKOoro, MHUHUMAIBHOTO H MAaKCHUMaJIbHOTO
AJIEMEHTOB, KOJUYECTBA DJJIEMEHTOB, YOBJIETBOPAIONIMX 3aJaHHOMY YCJIOBHIO).
JIMHENHbIM MOUCK 3aJaHHOT0 3HAYEHHUsI B MACCHUBE.

CoptupoBka oOmHOMEpHOro MaccuBa. [IpocTble MeTOJbl COPTUPOBKU (METOJ
My3bIpbKa, METOJ BbIOOpA, COpTHUPOBKA BcTaBKaMu). COpTUPOBKA ciusiHUEM. bbicTpas
coptupoBka maccuBa (anroputm QuickSort). J[BOUYHBIM MOMCK B OTCOPTUPOBAHHOM
MacCHBE.

JIBymMepHbIe MacCUBbI (MAaTPUIIbI). AITOPUTMBI 00PAOOTKHU IByMEPHBIX MAaCCHBOB:
3al0JIHEHHUE IByMEPHOT O YMCJIOBOI0 MAacCHBa MO 33JJaHHBIM MPaBHUJIaM, TIOMCK AJIEMEHTA
B JIByMEPHOM MAaCCHBE, BBIYMCIEHHME MakCUMyma (MHUHHMYMa) U CyMMBI 3JIEMEHTOB
JBYMEPHOI'O MacCHBa, IE€PECTaHOBKA CTPOK M CTOJIOIOB JIBYMEPHOI'O MAacCHUBa.
Paspabomxa npocpamm 0nsi pewienuss npocmvix 3a0ay anaiuza oauuvix (ouucmka
OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKIOHEHUIL).

NudopmManHOHHbIE TEXHOJIOTHH

TexkcroBbiii mponeccop. PenmaktupoBanue wu  QopmatupoBanue. IIpoBepka
opdorpadun u rpammarrku. CpencTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonb3oBanue crwieil. CTPYKTYpUpOBAaHHBIE TEKCTOBBIE JOKyMEHThHl. (CHOCKH,
ornasnenue. KomnektuBHas pabora ¢ JTOKyMEeHTaMu. MIHCTpyMEHTHI pereH3upOBaHUs
B TEKCTOBBIX mponeccopax. OO6maunble cepBuckl. JlenoBasi mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHMS HMCTOYHUKOB M oO(opmieHus OuOIMoOrpauueckux CChbUIOK.
OdopmiieHne cnucka JIMTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TEKCTa.
Texnuueckue cpeacTBa BBoJa Tekcra. Criennaln3upOBaHHbBIE CPENICTBA PEAAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

Ananmn3 naHHblX. OCHOBHBIE 3aJayd aHalii3a [JaHHBIX: [POTHO3UPOBAHUE,
KJIacCU(pUKaIus, KjIacTepu3alus, aHalu3 oTKIoHeHuH. [lociaenoBaTebHOCT pelIeHUS
3a]1a4 aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA Ka4eCTBa JAHHBIX,
BBIOOp W/WJIM MOCTPOEHHE MOJAENH, NPeoOpa3oBaHUE NAHHBIX, BU3YyalW3alusl JaHHBIX,
UHTEpHperauus pe3ynapratoB. [IporpaMMHble cpeacTBa W HMHTEPHET-CEPBUCHI
IUsi 00pabOTKU W TMpeACTaBIeHUs NaHHbIX. bonbiine nanHeie. MammHHOE 00y4YeHue.
Humennexmyanvuwiii ananius OGHHULIX.

AHanu3 JaHHBIX C MOMOUIbIO 3JIEKTPOHHBIX Ta0au1l. Beruncienue cymmsl, cpeiHero
apudmMeTHIecKoro, HauOoJIbIIEro (HAMMEHBIIIET0) 3HAUYCHUS Juarna3oHa. BeraucieHue
ko punreHTa KOppemsuMH JIBYX psAoB JaHHbIX. [locTpoeHue cTONOUYATHIX,
JUHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pynkumii. [logbop nuHMM
TPEHJa, PELICHUE 3a/1a4 TPOTHO3UPOBAHUSI.

UucneHHoe pelnieHrue ypaBHEHUH ¢ OMOIIbI0 1oa0opa napamerpa. OnTumMuzanus
KaK TIOMCK HaWJIy4yllero peleHuss B 3aJaHHbIX ycioBusix. lLlemeBas QyHkuus,
orpaHuydeHus. JlokanpbHbie W TI00ANBHBIA MUHUMYMBI 1ierieBod (yHkiuu. Pemienue
3a/1a4 ONTHUMH3ALUHU C TOMOLIBIO 3JIEKTPOHHBIX TAOJIHII.
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11 KJTACC

Teopernueckue 0CHOBBI HHGOPMATHKHU

Teopernueckue MOAXOABI K OIEHKE KoiuuecTBa uWHGOpMaluu. 3akoH
angmutuBHocTH uHpopmarmu. Dopmyna Xapriu. HWudbopmaruss U BEpOSTHOCTD.
®opmyna llleHHOHA.

Anroputmsel cxxatus aanHbiXx. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl c:katus JaHHBIX C MOTEPSIMU. Y MEHbIIIEHUE TIyOUHBI KOAUPOBAHUS
usera. OCHOBHBIE Ujien anroputmoB cxkatusi JPEG, MP3.

CkopocTb nepenayu JAHHBIX. 3aBUCUMOCTD BPEMEHU nepenayn
oT WMH(OPMAIMOHHOTO 00BEMA MAHHBIX M XapaKTEPUCTHUK KaHala CBs3H. [IpudnHbI
BO3HMKHOBEHUS OIIMOOK NpH nepenade JaHHbIX. Kojpl, mo3Bosstone oOHapyKUBaTh U
UCIIPABJISITh OIMMOKM, BO3HHMKAIOIIUE TPHU Tiepenadye JaHHbIX. PaccTosHue X>MMHHTrA.
Konuposanwne ¢ noBroperrem 6utoB. Koabr XsMMmuHra.

Cucrembl. KoMIOHEHTHI cUCTEMBI U WX B3aumojercTBUe. CUCTEMHBIN AP (eEKT.
VYrpasnenue kak H”HPOPMaIMOHHBIH nporiecc. OOpaTHast CBSI3b.

Mopnenn un wmopenupoBanue. llens mopenupoBanuss. COOTBETCTBHE MOJEIH
MOJIETUPYEMOMY OOBEKTY WM TMPOLECcCy, LEeIN MoJenupoBaHus. Dopmanuszamus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenue pe3yabTaToB MOACIUPOBAHUSA B BHUJIE, YAOOHOM JJISI BOCTIPUSTHS
yenoBekoM. ['paduueckoe npeacTaBiIeHNE TaHHBIX (CXEMBbI, TaOIUIIbI, TpaduKn).

I'padbr. OcHoBHBIE NOHATHA. Busl rpadoB. Onucanue rpagoB ¢ MIOMOIIBIO MaTPHUIL
CMEKHOCTH, BECOBBIX MaTpHLI, CIIUCKOB CMEKHOCTH. Pelllenre anropuTMuyecKkux 3aaad,
CBSI3aHHBIX C aHAIM30M TpadoB (IOCTPOEHUE ONTUMAIIBHOI'O IMYTH MEXAY BEpIIMHAMU
rpada, ompeneneHUe  KOJIMYECTBA  PA3IMYHBIX IMyTeH  MeXAy  BEepUIMHAMHU
OPUEHTHPOBAHHOTO AITUKINYECKOro rpada).

HepeBbsi. bunapnoe pgepeBo. JlepeBbs moucka. CrocoObl 00Xxoma JepeBa.
[IpencraBnenue apuPmMeTHUECKUX BBIPAXKEHUM B BUE AepeBa. JMCKpEeTHbIE UTPBI IBYX
UTPOKOB ¢ noHoU nHpopmarmeit. [Toctpoenue aepesa nepedopa BApUaHTOB, ONTUCAHUE
CTpaTernd WUrpel B TaOnuyHOW (opMe. BBIMTpHIIIHBIE UM MPOUTPHIIIHBIC MO3UIUH.
BoIurpeliiabie cTpaTeruu.

CpenctBa HCKYCCTBEHHOrO HWHTe/iekTa. (CepBUCHI MAIIMHHOIO — IEPEBOJA
U pacro3HaBaHusi ycTHou peun. KormutuBHbIe cepBuUCHl. WneHTuduUKams M MOUCK
n300pakeHuid, pacno3HaBaHue Jjul. CamooOydaroniuecsi cuctembl. VICKycCTBEHHBIN
VMHTEJUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronb30BaHME METOJOB HCKYCCTBEHHOTO
MHTEVIEKTa B OOydalIux cucremax. Vcmonb3oBaHHE METOJIOB HMCKYCCTBEHHOTO
UHTEUIEKTa B  poOoToTexHuke. MurepHer Bemed. [lepcrnekTUBbI — pa3BUTHS
KOMIIBIOTEPHBIX UHTEIUIEKTYaJIbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
dopmanmzanusi MOHIATUS anroputMa. MammHa TerOpuUHTa Kak YHHUBEpCalbHas
Mojziesib  BbruuciieHul. Tesuc UYépua—Twropunra. Mawuna I[locma. Hopmanvhole
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anzopugpmor Maproea. Aneopummuuecku Hepaspewiumvie 3a0aqu. 3adaya ocmaHosd.
Heegozmoorcnocmv asmomamuueckoli omaaoku npocpamm.

OreHka cII0KHOCTH BhIYMCIICHUH. Bpemst paboThl 1 00bEM HCTIOIB3YEMOM aMATH,
MX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX TaHHBIX. OLIEHKa aCUMITOTUYECKON CI0KHOCTH
QITOPUTMOB. AJITOPUTMBI TMOJMHOMHUAIBHOW CIOXKHOCTU. IlepeOdopHbIe anropuTMBI.
[IpuMepsbI pa3IuUHbIX aJTOPUTMOB PEIICHUS OJTHOM 3a]1a4, KOTOPHIE UMEIOT Pa3IMUYHYIO
CJI0)KHOCTb.

[Touck mpoCTBIX YKCEN B 3aJIaHHOM JUAIA30HE C MOMOIIBI0 aIrOPUTMa «PEHIETO
Oparochenar.

MHuoropa3psaHbIe 1eble Yncia, 3a/1a9d JNIMHHON apu(METHKH.

CnoBapu (acconmaTUBHbBIE MAaCCUBBI, 0TOOpaxeHus ). Xam-radnuipl. [loctpoenue
an(paBUTHO-YACTOTHOTO CIIOBAPS JJI 33JaHHOT'O TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM s3vlKe. Buvioenenue nocnedosamenvrocmeti
no wabaony. Peaynapnvie svipasxcenus. Yacmommuwiti ananus.

Crekn. AHanu3 NOPaBWIBHOCTH  CKOOOYHOTO  BBIpaKEHUS.  Bpluncienue
apu(PMETUIECKOr0 BBIPAXKEHUS, 3aMMCAHHOTO B MOCTHUKCHOU Gopme.

Ouepenu. Mcnons3oBaHue ouepeau 1l BpeMEHHOIO XpaHEeHUS JaHHbBIX.

Ceaznvle cnucku. Peanuzayus cmeka u o4epeou ¢ NOMOUbIO C8A3HbIX CHUCKOB.

Anroputmbel  Ha Tpadax. IlocTpoeHne MHHUMaAIBLHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBS3HOTO HeEopueHTHpoBaHHOrO Tpada. O6x00 epagha 6 anyouny.
Ob6x00  epagpa 6  wupuny.  KonnuecTBO  pa3inMUHBIX  MyTed  MEXKIY
BEpIIMHAMHM OPUEHTUPOBAHHOI'O alMKIW4Yeckoro rpada. Amnroput™m JleHKCTphI.
Aneopumm Dnotioa—Yopwanna.

JepeBbs. Peanusanms nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOoWuHBIE
(bunapubie) gaepeBbsa. IlocTpoenue JnepeBa sl 3aJaHHOTO  apUPMETHUYECKOIO
BbIpaXeHUs. PexkypcuBHBIE airopuTMbl o0xoaa jepeBa. Mcmonb3oBaHHE CTEKa H
ouepeau sl 00Xo/1a iepeBa.

JluHaMHuueckoe MPOrpaMMHUPOBAHUE KAK METOJl PEIICHHS 3a7ad C COXpaHEHUEM
MPOMEXKYTOUHBIX PE3yJAbTATOB. 3ajaud, peIIaeMble C TOMOIIbI0 JIUHAMUYECKOTO
MPOrpaMMHPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH, TMOACUET KOJUYECTBA
BApUAHTOB, 3aJ1a4l ONTUMHU3ALUU.

[Touatne 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOorpaMMUpOBaHUU. OOBEKTHI
n knaccel. CBoicTBa U MeETOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIU3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHPOBAHHOI'O  MOJXOJA.
WNHkancynsiuys, HacjaeI0BaHue, MOIUMOPHU3M.

Cpenst  ObicTpoM  paspaboTku mporpamm. lIpoektmpoBanue wuHTEpdeiica
noJib3oBarelisi. Vcronb3oBaHME TOTOBBIX YIPABISEMBIX JIEMEHTOB [JIsi MOCTPOCHUS
uHTepdeiica.

0O0630p s3bIKOB TporpaMMupoBanus. [ToHsTHE 0 TapaaurMax MporpaMMHUPOBAHUSL.
H3yuenue 6mopoeo sA3vika npocpammupo8aHusl.
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NudopmanuoHHbIe TEXHOJIOTUU

OTanbl KOMIIBIOTEPHO-MAaTEMATUYECKOIO MOJEIMPOBAHUSA: TOCTAHOBKA 3a/Ja4H,
pa3paboTKa MOJENU, TECTUPOBAHUE MOJENU, KOMIBIOTEPHBIA 3KCIEPUMEHT, aHAIHU3
pPE3YyIABTATOB MOJICIUPOBAHUS.

Jluckpern3zanus Ipyu MaTEMaTUYECKOM MOJIETMPOBAHUH HENPEPHIBHBIX MTPOLIECCOB.
MonenupoBanue JBUKEHUSL. MopnenupoBaHue OMOJIOTrMUECKHUX CHUCTEM.
Maremarndeckne MOAENN B SKOHOMHKE. BEIYMCIUTENBHBIE SKCTIEPUMEHTHI C MOJAEIISIMU.

O06paboTka pe3ynbTaToOB FKCIepuMeHTa. MeToj] HaMMEHbIINX KBaipaToB. O1ieHKa
YHUCJIOBBIX NApaMETPOB MOJEIUPYEMBIX OOBEKTOB M MpoleccoB. BoccraHoBiieHHE
3aBUCUMOCTEMN 110 PE3YJITATAM SKCIIEPUMEHTA.

BepositHOCTHBIE MO/JIEJIH. Meronsl Mownre-Kapiio. Nmutaunonnoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHMS.

Tabnuunble (pensiiMoHHbIE) 0a3bl JaHHBIX. Tabnuia — NpeacTaBieHUE CBEACHUMN
00 omHOTHHHBEIX 00BekTax. Ilome, 3amuch. Kmrou Tabmmiel. Pabora ¢ roroBoii 0a3oii
JaHHBIX. 3aroiHeHne 0a3bl AaHHBIX. [lomck, copThpoBka W (uUIbTpanus IJaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampoCchl € MapaMeTpaMu. BeruuciseMble Mo
B 3aIpOCax.

MHuororabinynbpie 0a3bl AaHHBIX. THUMBI CBsi3ed Mexay Tabnuuamu. BremHui
kto4. L{enocTHOCTh 6a3bl 1aHHBIX. 3aPOChl K MHOTOTaOJWYHBIM 0a3aM JaHHbIX.

OcHognbie npunyunvl Hopmaruzayuu 6a3 oanHvix. Azvik ynpasnenus oannvimu SQL.
Coszoanue npocmwix 3anpoco Ha asvike SOL Ha 6b100pKy 0AHHBIX U3 0OHOU MAOIUYbL.

Hepenayuonnvie 6azvl 0annwix. IKcnepmmuoble cucmemvl

WNnreprer-npuwinoxenus. [loHstne o cepBepHOM M KIMEHTCKOM 4YacTsAX Ccaura.
TexHOIOrusl «KIMEHT — CepBEP», €€ NTOCTOMHCTBA U HegocTaTkh. OcHOBHI s3pika HTML
n kackaaHeix Tabmun ctwiei (CSS). Cuenapun Ha si3bike JavaScript. @opmbl Ha BeO-
CTpaHHIIE.

Pa3menienne BeO-caldToB. Yciryra XocTUHra. 3arpy3ka ¢GaiioB Ha CailT.

BBon wu300pakeHHWi C WCMONB30BAHUEM PA3IUYHBIX I[HUQPPOBBIX YCTPONCTB
(dpoBbIX (¢oToanmnapaToB MU MHUKPOCKOMNOB, BHIECOKAMEpP, CKAHEPOB U JIPYTUX
ycTpoiictB). ['padumueckuit pemakrtop. Paspemenue. KanpupoBanue. VcnpaBneHue
nepcnekTuBbl. ['ucrorpamma. Koppekuust ypoBHel, koppekius 1seta. OdeciiBeunBaHme
LBETHBIX U300paxeHuil. Peryms. Pabora ¢ obnactamu. OuiabTpsl.

MHuorocnolinele  u300paxeHusi. TekcrtoBble ciou. Macka cnosa. Kananbl.
Coxpanenue BbIIeNieHHON oOmactu. [loarotoBka wimocTpanuii aiis BeO-CalTOB.
AHUMUPOBaHHBIE U300pAKEHUS.

Bekropnas  rpaduka. IlpumutuBbel.  3MeHenue  mopsiaka — 3JIE€MEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmmpoBka. Kpussle. ®dopMarsl BEKTOPHBIX
pucyHKOB. VMcnonp3oBaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKEHUM.

[IpyHLMIOBI TOCTPOCHUS W PEOAKTUPOBAHUSA TPEXMEPHBIX Moaenei. CeTouHble
Mozenu. Marepuaibl. MoJienupoBaHie HCTOYHUKOB ocBelleHus. Kamepol. AIIUTUBHBIE
texHonoruu (3D-npunTepsl). [loHSATHE O BUPTYadbHOM PEATHBHOCTH M JIOMOJHEHHOM
PEANTBHOCTH.
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
11O THO®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNIbTAThl OTPAXKAIOT TOTOBHOCTh U CHOCOOHOCTh OOYYArOIIUXCS
PYKOBOACTBOBATHCS chopmMUpOBaHHOU BHYTPEHHEN MO3ULIUEN JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTALM{, TO3UTUBHBIX BHYTPEHHHX YyOEXIEHUM,
COOTBETCTBYIOIIUX TPaJIULIMOHHBIM LIEHHOCTSIM POCCHICKOTO o0I11eCTBa,
paclIMpEHUE KU3HEHHOTO ONbITa W ONbITa JAESITEIbHOCTH B IPOLECCE peAIU3alUU
cpeacTtBaMu  yd4eOHOrO  MpeaMeTa OCHOBHBIX — HalpaBJICHUH  BOCHUTATEIbLHOU
JEATEIIbHOCTH.

1) rpakaIaHCKOr0 BOCITATAHMSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOSI3aHHOCTEH, YBa)KEHHE 3aKOHA
U TPaBONOpAJIKA, COOIOIEHNE OCHOBOMOJATAONIMX HOPM HHGOPMAIIMOHHOIO TpaBa
1 nHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh  TMPOTHBOCTOSTH  HMJCOJIOTHM  DKCTPEMHU3Ma,  HAI[MOHAIW3MA,
KCeHO()OOMHM, JUCKPUMHHAIIMK 10  COUMAJILHBIM, PEIUTHO3HBIM,  PAaCOBBIM,
HAIMOHAIBHBIM ITPU3HAKaM B BUPTYJIBHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCITUTAHMA:

IICHHOCTHOE OTHOIIICHHE K HCTOPHYCCKOMY HACJCIHI0, JTOCTIXEHHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHSX, NOHUMAaHUE 3HAYCHUS WH(POPMATUKUA KaK HAyKH
B JKU3HH COBPEMEHHOT'O OOIIECTBa;

3) TyXOBHO-HPaBCTBEHHOTO BOCIIMTAHUSI:
c(OpMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OATUYECKOTO  IOBEICHUS;
CIIOCOOHOCTHh OLIGHMBATh CHUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B CETH
Unrepner;

4) 3CTeTHYECKOr0 BOCITUTAHMA:

3CTETHYECKOE OTHOLICHHUE K MHUPY, BKIIOYas CTETUKY HAYYHOTO U TEXHUYECKOrO
TBOPYECTBA,;

CIIOCOOHOCTh BOCHPUHMMATHL pA3IMYHbIE BUABI MCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOI'O Ha MCIOJIL30BAaHUH MH(POPMALIMOHHBIX TEXHOIOIHH;

5) pu3HUecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH 3J0POBOr0 M 0e30MmacHoro odpasa >KU3HU, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3J0pPOBBIO, B TOM YHCJIE 3a CYET COOJIIOICHHS TPeOOBaHMMA
0e30macHO JKCIUTyaTalldd CpPeACTB HH()DOPMAIMOHHBIX ¥ KOMMYHHKAITMOHHBIX
TEXHOJIOTU;
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6) TPYZA0BOT0 BOCIIMTAHHS:

FOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJIOTHYECKOM U COLHUAJIbHOU
HAIpPaBJIE€HHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIIbHO
BBITIOJIHATH TaKyl0 AESTEIbHOCTD;

uHTepec K  chepam  TpodeCCHOHATBHOM  NEATETbHOCTH,  CBSI3AHHBIM
C HHQOPMATUKOW, NPOrpaMMHPOBAHUEM W HH(POPMALMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTHKEHUSIX HAyKM HWH(DOPMATUKHM W HAYYHO-TEXHHYECKOTO
mporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIM  BBIOOp Oynymeidl mnpodeccuu
U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3K0JIOTHYECKOro BOCIIMTAHHUS:

OCO3HAHHUE TJI00ATBLHOT0 XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX perieHus,
B TOM 4YHCIE C VYY4ETOM BO3MOXKHOCTEH HWHOOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTU;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(OpMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAyKH, JOCTHKEHUSM HAYYHO-TEXHHYECKOIO Iporpecca M OOIIECTBEHHON
NPAaKTUKH, 332 CYET MOHUMAHMsI pOJIM UH(DOPMALIMOHHBIX PECYPCOB, MH(GOPMALIMOHHBIX
MIPOLIECCOB M MH(OPMALMOHHBIX TEXHOJOTH B YCIOBUSAX LU(PPOBON TpaHC(hOpMaIMu
MHOTHUX c(hep KU3HU COBPEMEHHOI0 OOLIECTBA;

OCO3HAHME LEHHOCTHM HAYYHOW JEATEeNbHOCTH, TOTOBHOCTh OCYILIECTBISATH
IIPOEKTHYIO U MCCIIEN0BATEIBCKYIO JEATENbHOCTh HHANBHUYAIIBHO U B IPYIIIIE.

9) sMOHOHAJIbHBII HHTEJJIeKT, IIPEAIOJIArarOInMi c(OpMUPOBAHHOCTb:

CaMOpEryJIMpOBaHusA, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlLMH, BKJIIOYAIOUIEH CTPEMJICHUE K JOCTHIXKEHUIO LIENIH
U yClexXy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBATh, HMCXOIA M3 CBOMX
BO3MOKHOCTEH;

IMIIATHUH, BKIJIIOYAIOLIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHHE
IpPYIMX, YYWUTBIBaThb €ro TMpU OCYLIECTBIECHWH KOMMYHHKAIMU, CIOCOOHOCTH
K COYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPauBaTh OTHOLIEHUS
C IPYTMMH JIFOJJbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peIiaTh KOH(DIUKTHI.

METAIIPEIAMETHBIE PE3YJ/IBTATBI

B pesynbTare uzydenus nHGopMaTHKy Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus
y oOy4arorierocsi 0yayT chOpMHpPOBAHBI METANpPEIMETHBIE PE3yJIbTaThl, OTPAKCHHBIC
B YHHBEPCAJbHBIX YUCOHBIX MEHCTBHSIX, a MIMCHHO — TIO3HABATEIIbHBIC YHUBEPCATbHBIC
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yueOHble JIEHCTBUS, KOMMYHUKATHBHBIE YHHBEpCaJbHbIE Yy4eOHbIE JCUCTBHA,
PEryJISTUBHBIE YHUBEPCAJIbHbIE YUECOHBIE AEHCTBUS, COBMECTHAS AESATEIbHOCTb.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIEC YUeOHbIEe JeiiCTBUS
ba3oBble JJoruuecKue AeiicTBH:

CaMOCTOSATENTHLHO (POPMYITMPOBATh M AKTyaJTU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHWS I CpaBHEHUS,
KJ1accupuKkanuu u 0000I1eHHUS;

OTPENIEIIATH IS JeATeIIbHOCTH, 3a/1aBaTh ITAPaMETPhl U KPUTESPUHU UX TOCTHKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ MPOTHUBOPEUHS B PACCMaTPUBAEMBIX SIBIICHHSIX;

paspabaTbeiBaTh IUIAH pEIICHUS TPOOJEeMBI C Yy4éTOM aHalM3a HWMEIOIIUXCS
MaTepHATbHBIX U HEMATEPHAILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATCILHOCTh, OIICHHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIIEHUBATh PUCKH TIOCIICICTBUIN ACATEILHOCTH;

KOOPJWHUPOBATH U BBHITIONHATH PabOTy B YCIOBHUSX PEATBHOT'O, BUPTYAJIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIILICHHUE TIPH PEIICHUH KU3HEHHBIX ITPOOJIEM.

Ba3oBbie ncciienoBarebcKue 1eiiCTBUA

BJAJCTh HaBbIKaMU Y4YEOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHON JESTEIbHOCTH,
HaBBIKAMHM pa3pelieHus NpodiieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MIOMCKY METOJOB PEIICHMs MPAaKTUYECKHX 3a7ad, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS;

OCYLIECTBIISATh PA3JIMYHBIE BUBI IESITEILHOCTH MO MOJYYEHUIO HOBOT'O 3HaHMS, €T0
MHTEPIIPETAIMU, TPEOOPA30BAHUIO U MTPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyAIUsIX,
B TOM YHCJI€ IPHU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMUpOBaTh, HAYYHBIH THUMN MBIIUICHUS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTH U (DOPMYITMPOBATH COOCTBEHHBIE 33J]a41 B 00pa30BaTebHON NEATEIbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHbBIEC CBA3U U aKTyaJIU3UpPOBATH 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEelICHNs, HAaXOAUTh apryMEHTHI I 10KA3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MAPAMETPhl U KPUTEPUHU PELICHUS,

AHAIM3UPOBATH IOJYYEHHBIE B XOJE PELICHUS 3a7a4d pPEe3yJbTaThbl, KPUTHUECKU
OLICHUBATh UX JI0OCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSAX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh PUOOPETEHHBIHN OIBIT;

OCYUIECTBJIATH LI€TICHAIIPABICHHBIN IOUCK ITEPEHOCA CPENICTB U CIIOCOOOB IEUCTBHUS
B MpoheCCUOHANIBHYIO CpeNy;

yMETh TMEPEHOCUTh 3HAHHWS B I[I03HABATENbHYI0O U MPAKTUYECKYIO0 O01acTu
KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTell;
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BBIJIBUT'aTh HOBBIC UACH, IPCJIaraTb OpUIrniHaJIbHBIC ITOAXOAbI U PCUHICHWA, CTABUTDH
HpO6J’I€MBI " 3aJa491, JOITyCKAarOIHEC aJIbTCPHATUBHBIC PCIHICHMA.

Pabora ¢ undopmanueii:

BJIQJICTh HABBIKAMM TIOJIY4eHHs] WH(OpMamuu W3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEILHO OCYIIECTBIISATh IMOWCK, aHaJM3, CUCTEMAaTH3AIMI0 U HHTEPIPETAINIO
nH(GOpMAITUHU Pa3TMYHBIX BUIOB U (DOPM TPEICTABICHUS;

CO3/71aBaTh TEKCThI B Pa3IMYHBIX (popMaTax ¢ yuyéToM HazHA4YeHUs WHOOpMaLHH
1 1IeJICBOM ayIUTOPHH, BEIOUpask ONTUMAILHYIO (POpMY MpECTaBICHUS ¥ BU3YATU3aAIINN;

OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HH(pOpMAIMK, €€ COOTBETCTBHE
MIPABOBBIM U MOPAJILHO-3TUYECKHM HOPMaM;

UCIIONIB30BaTh CPECTBAa MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHI
B pCIICHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OpraHHU3aIllMOHHBIX  3aJ1a4
c coOmojeHueM TpeOOBaHWUN SPrOHOMHUKU, TEXHHUKU O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, TPaBOBBIX W JITUYECKUX HOPM, HOpM HHGOPMAIMOHHON
0e30MmacHOCTH;

BJIaJIETh HABBIKAMM PACIlO3HABAHUS W 3aIUThl MHGOpMalUK, WHHOPMAIMOHHON
0€30IaCHOCTH JTMYHOCTH.

KoMmMmyHuKkaTHBHBIE YHHUBEpPCAJbHbIE YuyeOHbIe HelCTBUA
Oo0wmenue:

OCYIIECTBIISATH KOMMYHHKAIIUN BO BCEX cepax KU3HM,

pacno3HaBaTh  HeBepOalbHBIE CpeICTBA  OOIICHWS, TOHMUMAaTh 3HAYCHUE
COIMAJILHBIX 3HAKOB, PACIIO3HABATH MPEAMOCHUTKN KOH(MIUKTHBIX CUTYAIlMA M CMSATYATh
KOH(JIUKTBHI;

BIQJCTh  PA3JIMYHBIMA  crmocobamMu  OOMmIEHHWS W B3aWMOJICHUCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIINH;

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpEZCTB.

CoBMeCTHAsI 1eATETbHOCTh:

NOHMMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHJHOH M WHIMBUIYAIbHON
paboThI;

BBIOUPATh TEMATHKY M METOJIbl COBMECTHBIX JACUCTBHUI C y4ETOM OOIIMX HHTEPECOB
¥ BO3MOYKHOCTEH KaXKI0T0 WICHA KOJIJICKTUBA;

NPUHAMATH ETH COBMECTHOM JIEATEIIBHOCTH, OPTaHN30BBIBATh U KOOPIUHHPOBATh
JCUCTBUS 10 UX JTOCTHIKECHHIO: COCTABJIATH IUTAH JCHCTBUMN, paCIIPEIeNIATh POJIH C YIETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh KA4eCTBO CBOETO BKJAaJa M KaXKIOrO yJ4acCTHUKA KOMAaHIbI B OOIIHIA
pe3yabTaT 1O Pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh  HOBbIC IPOEKTHI, OICHMBAThL MJIEH C ITO3WIMH  HOBHU3HBI,
OPUTHHAJIBHOCTH, IPAKTHYECKON 3HAUUMOCTH;
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OCYHICCTBJIATH ITO3UTHBHOC CTPATCIHUCCKOC MTOBCACHUC B PA3JIMYHBIX CUTYAalIUAX,
IMPOABIIATE TBOPUCCTBO U B006pa)KeHI/I€, OBITH HWHUIIMAaTHUBHBIM.

PeryjisiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE HeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIJISITh  NTO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH
nmpoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJa4ydl B 00pa30BaTeIbHOMU
NESTeTbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITETTLHO COCTAaBJISATh TUIAH PEIIEeHUS MPOOJIEMBbl C YY4ETOM HMMEIOIIUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MIPEATIOUTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuupsTh paMKH y4eOHOTO IIpeAMeTa Ha OCHOBE JTMYHBIX MPEATIOUTEHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTbh OTBETCTBEHHOCTh
3a pelICHUE;

OIICHUBATh MPUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON APYIUIMU B Pa3sHBIX
o0JacTsX 3HAHWM, MOCTOSHHO TMOBBIINIATH CBOM OOpa3oBaTENbHBIM U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€STEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJICTh HaBBIKAMHU TI03HABATEIbHOM pediekchu Kak OCO3HAHUSI COBEpPIIAEMBIX
JEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBaHUM, MCIOJb30BAThH
puéMbI pedIeKCUU JIsSI OLIEHKU CUTYallUuU, BBIOOpAa BEPHOTO PEIICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO HUX CHIKEHUIO;

NPUHUMATh MOTHUBBI M APIYMEHTBI IPYTUX MPU aHAIHU3E PE3YJIbTATOB ACITEIbHOCTH.

IIpunsTus ceds U APpyrux:
NPUHUMATh ce0s1, TIOHMMAasi CBOM HEIOCTATKH U JOCTOMHCTBA;
NPUHAMATh MOTUBBI M pTyMEHTHI IPYIUX NIPU aHAJIM3E PE3YJIBTATOB JEATEIBHOCTH;
NpHU3HABATh CBOE MPABO U MPABO APYIHX HA OLIHUOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU IPYrOro 4YeJoBeKa.

HNPEIAMETHBIE PE3YJIBbTATBI

B mponecce nzyuenus kypca nHbopmaTtuku yriryoiaéanoro yposas B 10 kiacce
OO0 yJarOIIMMHUCS OYAYT TOCTUTHYTHI CIEAYIONTNE PEIMETHBIC PE3YIbTATHI:

BJIAJICHHEC TIPEACTABJICHISIMU O POJIM WH(DOPMAITUU M CBS3aHHBIX C HEHW MPOIIECCOB
B TNPUPOJE, TEXHUKE M OOIIECTBE, MOHITHIMHU «HHPpOPMANHSY, «HHGOPMAIMOHHBIN
MpoIIEeCC»,  «CUCTEMa»,  «KOMIIOHEHTBI ~ CHCTEMBI»,  «CHCTeMHBIH 3 GheKTy,
«H(OPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUSY,

BJIAJICHUEC METOJaMHM MOMCKa MHPOpMaNHK B ceTH VHTepHET, yMEHUE KPUTHUCCKH
OILICHUBATh WH(GOPMAIIHIO, TIOTYYCHHYIO U3 CeTH MHTEepHET;
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YMEHHUE XapaKTepHU30BaTh OOJbIINE JaHHBIE, IPUBOAUTH MPUMEPHI HCTOYHUKOB UX
MOJTyYeHUs] W HAIPaBJICHUS HCIIOJIb30BAaHUA, YMEHHE KIacCHU(PUIHUPOBATH OCHOBHBIE
3aJ]auM aHajau3a JaHHbBIX (IPOrHO3MPOBAHUE, KIaccCU(UKALM, KiIacTepu3alys, aHaaIu3
OTKJIOHEHMI), TOHUMATh MOCIEA0BATEILHOCTh PEIICHUS 3a/lad aHalu3a JaHHBIX: cOOp
NEPBUYHBIX JAaHHBIX, OUUCTKA U OL€HKA KauecTBa JAHHBIX, BBIOOp W/MIIM MOCTPOECHUE
MOJeny, MpeoOpa3oBaHHE JAHHBIX, BH3yalW3alMs JaHHBIX, HMHTEpIpETAaLs
pE3yJIBTaTOB;

NOHMMAaHUE OCHOBHBIX IPUHLHUIIOB YCTpOWCTBA W  (PYHKUMOHUPOBAHHMS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHIAEHUUN pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHl;

BJIa/ICHUE HaBbIKaMU pabOThl C OMEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMH BUIaMU
MPOrpaMMHOr0 oOecredyeHus] [JIsl pelieHus Y4eOHbIX 3aJad 1O BbIOpaHHOMN
CHelHaTn3alliu;

HAJIMYKE NPEJICTABIEHUN O KOMIIBIOTEPHBIX CETAX U UX POJIK B COBPEMEHHOM MUPE,
0 0a30BbIX MPUHLMIIAX OpPraHU3allMd U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00ImMX NpuHIUIaxX pa3paboTKu U (YHKIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

NOHMMaHUE yrpo3 HH(POPMALMOHHOM OE€30MACHOCTH, HCIOIb30BAHUE METOJOB
U CpENCTB NPOTHUBOJAEHUCTBUS O3THUM YIrpo3aM, COOJIOJEHHE Mep O€30MacHOCTH,
MPEIOTBPAIIAIONINX  HE3aKOHHOE  paclHpoCTpaHEHUE  MEPCOHAIBbHBIX  JaHHBIX,
coOmoieHne TpeOOBaHUI TEXHMKM O€30MacHOCTM M TUTHMEeHbl Mpu  padote
C KOMIIbIOTEPAMU M APYTUMU KOMIIOHEHTAMH LHU(PPOBOrO OKPYKEHUS, MOHUMAHHE
IPABOBBIX OCHOB MCIIOJIb30BaHMUS KOMIBIOTEPHBIX MpOrpaMm, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHMMAaHUE OCHOBHBIX IPUHIUIOB JIUCKPETH3alMU  Pa3JIMYHBIX  BHJIOB
uH(pOopMaIui, yMEHHE ONPEALNATh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, IPaPUUECKUX
Y 3BYKOBBIX JaHHBIX IIPH 33JaHHBIX MapaMeTpax JUCKPETU3ALHUH, YMEHUE ONPEIEIsATh
CPEIHIOI0 CKOPOCTh TEpe/layd JaHHbIX, OI[CHMBAaTh W3MEHEHHE BpPEMEHM Mepenayu
IIPpU U3MEHEHNH UH(POPMAITMOHHOTO 00BbEMA TAHHBIX M XapaKTEPUCTUK KaHaja CBSI3U;

YMEHHE HCII0JIb30BaTh MIPU PELIEHUH 3a/1a4 CBOMCTBA MMO3ULIMOHHOM 3aIlMCH YHUCET,
ICOPUTMA IMOCTPOCHHUS 3AIMCU YUCIIA B TO3ULIMOHHOW CUCTEME CUMCIIEHUS C 3aJaHHBIM
OCHOBAaHMEM M IIOCTPOEHUS 4YHCIa [0 CTPOKE, COAEpXkallled 3amuch 3TOr0 4Yucia
B INO3MLMOHHOW CHCTEME CYMCIICHMS C 3a/laHHbIM OCHOBAaHHEM, YMEHHUE BBINOIHAThH
apu(MeTnyecKue orepanyy B MO3ULUOHHBIX CUCTEMaX CUUCIICHUS;

YMEHHE BBIMOJIHATH TPE0Opa30BaHus JIOTHUECKUX BBIPAKEHUN, UCIIOIb3YS 3aKOHBI
anreOppl JIOTMKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKEHUE B JU3BIOHKTHBHOMN
U KOHBIOHKTMBHOM HOpPMaJbHBIX (opmMax 1O 3aJaHHOM TaOIuUEe WCTUHHOCTH,
HCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJIEPKAIIETO IEPEMEHHBIE, PEeIIaTh
HECJIOKHBIE JIOTUYECKHE YPABHEHUS U CUCTEMbI YpaBHEHU;

NOHUMaHUe 0a30BBIX AITOPUTMOB 00PaOOTKH YHCIOBOM M TEKCTOBOUW MH(OpMAIIUU
(3anMch yKcen B MO3UIIMOHHOM CUCTEME CUMUCIICHMSI, HAX0XKJIEHUE BCEX MPOCTHIX YUCEI
B 33JJaHHOM JIMana3oHe, 00paboTKa MHOTOPa3PsIAHBIX LENbIX YHCEIT, aHAJIU3 CUMBOJIBHBIX
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CTPOK U JPYTHX), aITOPUTMOB MOMCKA U COPTHUPOBKH, YMEHHUE OMPEALIATh CIOKHOCTD
M3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB (CYMMHUPOBAHHE D3JIEMEHTOB MAaCCHBA,
COPTHpPOBKa MacCHBa, IMepeOOpHBIE alTOPUTMBI, JIBOMYHBIA TIOMCK) W TIPUBOAMTH
MPUMEPHI HECKOIBKUX aTOPUTMOB PA3HOW CIOKHOCTH JIJISl PEIICHUS OHOM 3a/1a4K;

BJIaJICHHE YHUBEPCAIBHBIM SI3bIKOM IPOrPaMMHUPOBaHUS BBICOKOT0 ypoBHs (Python,
Java, C++, C#), mpencraBieHussMu 0 0a30BBIX THUMAaX JAHHBIX U CTPYKTYpax TaHHBIX,
yYMEHHUE UCTOJIb30BaTh OCHOBHBIE YNPABISAIOMINE KOHCTPYKIIUU, YMEHHUE OCYIIIECTBIISITh
aHAIHM3 TIPENJIOKECHHOW TPOTPAMMBI: OMPEACHSITh PE3yJbTaThl PabOTHI MPOrPAMMBI
IpU 3aJ@aHHBIX MCXOAHBIX JaHHBIX, OMPENEIATh, MPU KAKUX HCXOAHBIX JAaHHBIX
BO3MOXHO TIOTyY€HUE YKa3aHHBIX pPe3yIbTaTOB, BBISBISITH JAaHHBIE, KOTOPHIE MOTYT
NpUBECTH K omubOke B paboTe mnporpamMmbl, (GOPMYJIHPOBATH MPEATIOKECHUS
0 YIYUIISHUIO TPOTrPAMMHOT0 KOJIa;

yMEHHE  CO3/1aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTHl  H
JEMOHCTPAIIMOHHBIC MaTepuajabl C HCIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE HCIIOJIb30BaTh D3JICKTPOHHBIC TAONWIBI IS aHAIW3a, MPEACTABICHHUS
u 00pabOTKM MaHHBIX (BKJIIOYAs BBIYUCIEHUWE CYMMBI, CPEIHEr0 apu(pMeTudeckoro,
HanOOJIBIIIETO U HAMMEHBIIIETO 3HAUYCHUH, pPelIeHuEe YPaBHCHHM, BHIOOP ONMTHMAIBHOTO
pelieHus, MoA00p JIMHUK TPEHA, PEIICHHUE 3aa4 MPOTHO3UPOBAHU).

B npouecce nzydyenus kypca unpopmatuku yriayoiaéHHoro ypoBHs B 11 kiacce
00y4JaroImMUMHCs OyAYT TOCTUTHYTHI CIEAYIONIME MPEIMETHBIE PE3YIbTAThI:

YMEHHE CTPOUTh HEpPaBHOMEpPHBIE KOJIBI, JJOMYCKAIONIMEe OJHO3HAYHOE
JEKOAMPOBaHUE CcOo0OIIeHnN (TTpedUKCHBIE KOJIbI), MCIOIb30BaTh MPOCTEHINNE KOJIBI,
KOTOpBIE€ MO3BOJSIOT OOHAPYKMBATh M WCHPABIATH OMIMOKH TpU Tepeaayde JaHHBIX,
CTPOUTH KOJl, OOECHEUMBAIOIIMNA HAUMEHBIIYI0O BO3MOXKHYIO CPEIHION JJINHY
COOOIIEHNS IPU M3BECTHOW YacTOTE CHMBOJIOB, MOSICHATH MPHUHIIUIIBI PAOOTHI POCTHIX
QJITOPUTMOB CXKATHsI TAHHBIX;

yMEHHE peniaTh AITOPUTMHUYECKHE 3a7a4i, CBI3aHHBIEC C aHAIM30M rpadoB (3a1a4u
MOCTPOCHHUS ONTUMAIBHOTO MyTH MEXIY BEpIIMHAMU rpada, onpeaeneHus KoIndecTBa
pPa3NUYHBIX MyTEeH MEXIYy BEpIIMHAMH OPHEHTHPOBAHHOTO AaIMKIMYECKOro rpada),
YMEHHE UCTIOJB30BaTh IEPEBhS MPU aHATN3€ U MOCTPOCHUH KOAOB U JIJIS IPEACTABICHUS
apuPMETUUECKUX BBIPAKECHHUM, MPU PEHICHUH 3aJa4 MOHUCKAa U COPTUPOBKU, YMEHHE
CTPOHTH [IEPEBO WIPHI MO 33aJaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBHIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI,

yMEHHE pa3padaThiBaTh M PEaTU30BBIBATh B BUAC MPOrpamMM 0a30BbIC aITOPUTMBI,
YMEHUE UCTIOIh30BaTh B POrpaMMax JaHHBIC PA3IMYHBIX TUTIOB C y4ETOM OIpaHHYCHUN
Ha JMana3oH WX BO3MOKHBIX 3HAYCHH, MPUMEHATH MPH PEIICHUH 3a7a4 CTPYKTYPHI
JTaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPENIHN, IEPEBBS ), UCIOIB30BaTh 0a30BbIE OMepalluu
CO CTPYKTypaMU JIaHHBIX, IPUMEHSTh CTaHIAPTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI JIJIS
00pabOTKKM YUCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK, MCIOJIB30BaTh MPHU pa3pabOTKe
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nporpaMm  OHMONMOTEKH MOANPOrpaMM, 3HATh (DYHKIMOHAJIbHBIE BO3MOXKHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB Cpelbl pa3paboTKu, yMEHHE HCIOJIb30BaTh CPEACTBA
OTJAJKA TPOrpaMM B Cpele MNpOorpaMMUPOBAaHUsS, YMEHHE JOKYMEHTHPOBAThH
MPOTPaMMBI;

YMEHHUE CO3/1aBaTh BEO-CTPAHUIIBL;

BJaJICHUE OCHOBHBIMH CBEACHHUAMH O 0a3zax HaHHBIX, UX CTPYKType, CPEICTBax
CO3/aHMs U pabOThl ¢ HUMH, YMEHHE UCIOJIb30BaTh TAOIHUYHbIE (PENSIMOHHBIE) Oa3bl
JTaHHBIX (COCTABJIATH 3alpOChl B 0a3ax MaHHBIX, BBITIOIHATH COPTHPOBKY M ITOMCK
3amuceil B 0a3e JMaHHBIX, HAMOJHATH pa3pabOTaHHYI0 0a3zy JaHHBIX) U CIPABOYHBIE
CUCTEMBI;

YMEHHE WCTOIb30BaTh KOMITBIOTEPHO-MAaTEMaTHUECKHE MOJENH MJisA aHalnu3a
O0BEKTOB M MPOIECCOB: (POPMYIUPOBATH 1€ MOJICIHPOBAHUS, BBIOIHATH aHAIU3
pPE3yNbTATOB, MOJYYECHHBIX B XO0JI€ MOJEIMPOBAHHUS, OLIEHUBATh COOTBETCTBHE MOJIEIHU
MOJICTTHPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABIATh PE3yIbTaThl MOJEITHPOBAHUS
B HaIJISIZTHOM BUJIE;

yMEHHUE OpraHU30BHIBATH AUYHOe  MH(OPMAIIMOHHOE POCTPAHCTBO
C WCIOJB30BAHUEM PA3IMYHBIX CPEICTB IU(GPOBBIX TEXHOJOTHH, TOHUMaHUE
BO3MOXXHOCTEH  HHU(POBBIX  CEPBHUCOB  TOCYJAPCTBEHHBIX  YCIYT, [H(PPOBBIX
o0pa3oBaTEIbHBIX CEPBUCOB;

NOHMMaHUE OCHOBHBIX TPHHIIMIIOB pPa0OTHI, BO3MOXKHOCTCH M OTrpaHUYCHHSI
NPUMEHEHUS TEXHOJIOTHI UCKYCCTBEHHOT'O MHTEIIEKTA B PA3IMYHBIX 00JIaCTsIX, HATHINE
MPEACTABICHUNA O Kpyre pelraeMbiX 3a7ad MaIlIMHHOro oOydeHus (pacro3HaBaHUA,
KJIacCU(UKAIMM W TPOTHO3UPOBAHMS) HAIMYUE MPEACTaBICHUM 00 MCHOIb30BAHUU
MH(OPMAITMOHHBIX TEXHOJIIOTHI B PA3IMUHBIX MPOPECCUOHATBHBIX cdepax.
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10 KJIACC
Hanmenosanue
Ne KomnuaectBo OCHOBHBIE BUJIBI A€ITEIbHOCTHA
pa3zienoB U TeM [IporpamMmmHoOe conepxaHue
/I 4acoB o0y4Jaromuxcs

y4e0HOT0 MpeaMeTa

Paznen 1. lludpoBasi rpaMoOTHOCTH

1.1 | KomnwroTep —
YHHBEPCATHLHOE
YCTPOMCTBO 0OPabOTKH
JTAHHBIX

6

TpeboBanuss TEXHUKU OE30MACHOCTU U
TUTHCHBI TIPU pab0Te ¢ KOMIBLIOTEpaMHU
U IPYTUMH KOMIIOHEHTaMH IHU(PPOBOTO
OKPY>KEHHUS.

[TpuHIMTIBEI pAOOTH KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢dbon Helimana. 'apsapockas
apxumexmypa. ABTOMaTH4eCKOe

BBIITIOJIHCHHUC ITPOTPpaAMMBI ITPOICCCOPOM.

OneparuBHasi, HOCTOSIHHAS U
JOJITOBpeMeHHas aMsiTh. OOMeH
JAHHBIMH C IIOMOILBIO IIHH.
KoHTposiepbl BHEUTHUX YCTPOMCTB.
[IpssmMoOM TOCTYyN K MaMsITH.
OCHOBHbBIE TEHACHIINY Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOT U

AHaJIM3UPOBAThH YCIOBUS
UCII0JIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JIOCTYITHBIX KOMIIOHEHTOB ITU(POBOTO
OKPYKEHHSI C TOUKHU 3pEHUs TpeOOBaHUN
TEXHUKU O€30MaCHOCTH U TUTHEHBI.
OnuchiBaTh COCTaBHBIE YaCTH

Y IPUHIUIIBI pA0OTHl KOMIIBIOTEPOB,
MOOWMJIBHBIX YCTPONCTB, KOMITbIOTEPHBIX
CHCTEM.

XapakTepu30oBaTh KOMIIbIOTEPHI Pa3HBIX
MOKOJICHUH.

Hckatp B cetn IaTEpHET HHPOPMAITHIO
00 OTEUECTBEHHBIX CICIHAINCTAaX,
BHECIINX BKJIAJ B pa3BUTHE
BBIYHUCIIUTEIHLHON TEXHUKU.

[IpuBOAUTE IPUMEPBHI,

! Kypcusom B conepaHum TeMaTHUECKOTO MIIAHMPOBAHHS BBIICIACTCS MATEPHA, KOTOPBIil HE BIISETCS 06K3aTe/TbHBIM IPH H3YYEHHA I HE BXOUT B COJEPIKAHHE TPOMEYKYTOUHON HITH

HTOTOBOM aTTECTalluu 110 IPEAMETY.
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[TapannenbHbie BHIYUCICHHUS.
MHoOronponeccopHbsle CUCTEMBI.
Cynepkxomnbiotepsl. PacnipenenéHubie
BBIYUCIIUTEIBHBIE CUCTEMBI M 00pabOTKa
OonbIIMX JaHHBIX. MOOMIbHBIE
U(pPOBBIE YCTPONCTBA U UX POJIb

B KOMMYHUKaIusIX. Bctpoenusie
KOMIIBIOTEPBbl. MUKPOKOHTPOJLIIEPHI.
PoGoTu3upoBaHHbIe IPOU3BOICTBA

MOATBEPKAAOIIME TEHACHIIUN Pa3BUTHS
BBIYUCIIUTEIbHON TEXHUKH.

[TosiICHATH CYIIHOCTB NapaJlIeIbHBIX
BbIUKCIICHUH. [IpuBOANTE prMeEpHI
3a/1a4, 1Jis PeIIeHUs KOTOPbIX
NPUMEHSIOTCS CyNEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WU TEXHOJIOTUU
pacrpenenéHHbIX BbIYUCICHHM.
XapakTepu3oBaTh pOOOTU3UPOBAHHbBIE
MPOU3BO/ICTBA, MOOWJIbHBIEC IU(PPOBHIC
YCTPOMCTBA U UX POJIb B KOMMYHUKALIUSX

1.2

[Iporpammuoe
obecrieueHue

[IporpammHoe obecnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buasl mporpaMmmMHOT0
o0ecreyeHus ¥ X Ha3HAUYCHHUE.
Oco0eHHOCTH MPOrPaMMHOTO
o0ecriedeHus MOOMIIbHBIX YCTPONCTB.
[TapannienbHOE MPOrpaMMHUPOBAHUE.
CucreMHOE ITporpaMMHOE 00ecIIeueHuE.
OrnepalluOHHBIE CUCTEMBI. Y THIIUTBHI.
HpaitBepsl ycTporcTB. MHCTAILIS NS

U JEUHCTAIUISIIUS IPOrPAMMHOTO
oOecreueHusl.

@aittoBbie cucTeMBbI. [IpuHIMIIBI
pa3MelleHrus 1 UMeHOBaHus GaiiioB

B goaroBpemMeHHoM naMatu. [11abmonsl
JUTSL OMUCaHUs TPy (aityos.

Paborats ¢ rpaguueckum nnrepdericom
onepanroHHo# cuctemsl (OC),
CTaHJIAPTHBIMU U CITYKEOHBIMU
PWIOKEHUSAMU, (halIOBBIMH
MEHEKEpPaMHU.

COOTHOCUTD BUJIBI TUIICH3UH

Ha MCTOJI30BaHUE MPOTPAMMHOTO
oOecrieyeHus: U opsI0K €ro
UCIIOJIb30BaHUS U PACTIPOCTPAHCHHUS.
[TpuBOANTH IPUMEPHI ITPOIPUETAPHOTO
¥ CBOOOJTHOT'O ITPOTPaMMHOIO
obOecrieueHus, IpeAHA3HAYCHHOTO

JUTS pEIIICHUS] OJTHUX M T€X XKe 3a7a4.
HasbiBaTh OCHOBHBIC ITpaBOHAPYIIICHUS,
UMEIOIINE MECTO B 00J1aCTH
WCITI0JI30BaHUs POTPAMMHOTO
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3akoHomaTenbcTBO Poccuiickoit
®denepanuu B 00J1aCTH IPOrPAMMHOTO
oOecrnieuenusi. JInieH3supoBanue
MpOrpaMMHOro o0ecTieueHus 1

1 poBbIX pecypcoB. [Iponpueraproe u
CBOOOJIHOE MTPOrPaMMHOE 00ECIICUCHHE.
KoMmmMmepueckoe 1 HEKOMMEpPUECKOE
UCII0JIb30BaHUE MTPOTPAMMHOTO
obecriedeHus ¥ IUGPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBaeMasi
3aKOHOJATeIbCTBOM Poccuiickoi
denepaluy 3a HEMIPaBOMEPHOE
MCII0JIb30BaHUE MTPOrPAMMHOTO
oOecriedeHust 1 HU(PPOBBIX PECYpPCOB

oOecIieyeHus1, U OTBETCTBEHHOCTD
3a HUX, IPETYCMOTPEHHYO
3aKOHOATEILCTBOM PD.

1.
Ilpakmuueckue paoomer .
1. Uucmannsayus u oeuncmanisayust
npozpamm

1.3. | KomnbroTepHsbie ceTn

[IpuHIMTIBI TOCTPOCHMSI U arlapaTHbIC
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
Ceresrie mpoTokoibl. CeTs IHTEPHET.
Anpecanus B cetu MHTepHeT.
[Iporokomnst creka TCP/IP.

Cucrema JOMEHHBIX UMEH.
Pa3znenenue IP-ceru Ha noaceru

C IOMOIIBIO Macok nojacereil. CereBoe
aaMuHUCcTpupoBanue. [lonydyenue
JTAHHBIX O CETEBBIX HACTPOMKAX
KoMIibloTepa. [IpoBepka HaTu4us CBS3U

[TosICHATH IPUHITUIIBI TOCTPOCHUS
KOMIIBIOTEPHBIX CETEM.

BrisiBasTh oO111ee v paznuyust

B OpPraHu3aliy JIOKAJIbHBIX U
r100aJIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBoaUTH MpUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubMu
GYHKIASIMHU.

Hcnons30BaTh MacKu MOJICETEN
1 pazoueHus |IP-cetn Ha moaceTH.
[IpumenaTs mporpaMmMHOE

1l_lpeJ:[,naraeMHﬁ B IIpOrpamMmme 1o HHPOpMaTHKE NepeueHb MPAKTUIECKUX Pa0OT ABISETCS PEKOMEHIATENbHBIM, YUUTENb JIefIacT BBIOOP MPOBEICHUS IIPAKTHUECKUX paldoT.
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c y3i10M ceTu. OnpeseneHre MapupyTa
JIBH>KCHUS TTAKETOB.

Bunsl nearensHoctu B cetu UHTEpHET.
Cepsucsl HTepHeTa.
["eonndopmanmoHHbIE CUCTEMBI.
["eonoKkalOHHbIE CEPBUCHI PEATLHOTO
BpEMEHU (Hampumep, JOKaIHs
MOOMIIbHBIX TeTIe()OHOB, ONPEEICHNE
3arpy>K€HHOCTH aBTOMarucrpaien),
WHTEPHET-TOPTOBJIsl, OpOHUpPOBAHUE
OWJIETOB ¥ TOCTUHHIIL.
['ocynapcTBEHHBIE AIIEKTPOHHBIE
cepBUCHI U yciryru. ColuanbHbIe CETH —
opraHu3aius KOJIJIEKTUBHOTO
B3aUMOJICUCTBYS 1 OOMEHA JTaHHBIMH.
CeTeBoil ATUKET: MpaBUIa TOBECHUSI

B knbOepnpoctpaHcTse. [Ipobdnema
MOJJIMHHOCTH TOJTy4€HHOMN
uHpopmanu. OTKpHITHIE
0o0pa3oBaTeIbHbIE PECYPCHI

obecrieyeHue T IPOBEPKU
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomewi:

1. Cemesoe aomunucmpuposarue

1.4

HNudopmanronHas
0€30I1aCHOCTh

TexHOreHHbIE U SKOHOMUYECKUE
yTpO3bl, CBSI3aHHBIE C UCTIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMyHHUKAITMOHHBIX
texHonoruid. Oo1Me MpoodIEMBbI 3aITUTHI
uH(pOopMaIui 1 HHPOPMAITMOHHOM
6e3omacHocTh. CpencTBa 3amuTh
nH(pOpMAITUU B KOMITBIOTEPAX,

XapakTepu30oBaTh CyIIHOCTh OHATUN
«uH(pOopMaImoHHas 0€301MacHOCThY,
«3ammra HHPOpMaLumn».
dopmynupoBaTh OCHOBHBIE TIPAaBHUIIA
nH(OPMAIIMOHHONU 0€30MacHOCTH.
AHanu3upoBaTh 3aKOHOIATENHHYIO
0a3y, Kacarlyocs UHPOPMALIMOHHOM
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KOMIIBIOTEPHBIX CETAX
Y aBTOMAaTHU3UPOBAHHBIX
UH(POPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecnieueHue
UH(POPMAIMOHHOM 0€30MacHOCTH.
InekmpoHHas yugpoesas noonucs,
cepmuuyuposanHvle caumaol u
OOKYMEHMMbL.

[IpenorBpamnieHue
HECAaHKIIMOHUPOBAHHOIO JOCTYIA

K JINYHON KOH(UAEHIIMaTbHON
uH(popMaIuu, XpaHsuiencs

Ha [IEPCOHAIILHOM KOMITbIOTEPE,
MOOUJIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpamMmmMHoe
obecreyeHne U cnoco0bl OOPHOBI C HUM.
AHTHUBUPYCHBIE IPOTPAMMBI.
Opranuzanus JMYHOTO apX1Ba
uHpopMaiuu. PezepBHoe KOUpOBaHHUE.
[TaponbHas 3ammTa apxusa.
[udpoBanne nanHpIx. CHMMETPUYHBIE
¥ HECUMMETPHUYHBIE U (PHI.

[Iudpsl IpocTOif 3aMEHBI.

[ndp Le3aps. [ludp Bmwkenepa.
Anroput™m mmdpoBanust RSA.
Cmezanocpaghus

0€30IacCHOCTH.

[TpumMeHsTH CpecTBa 3aIUThI
uHbopMaIuu: OpaHamMay3phl,
AHTUBUPYCHBIE TPOrPAMMBI,
apoJIMPOBAHKE U APXUBUPOBAHUE,
mudpoBaHUeE.

[IpenorBpamars
HECAHKIIMOHUPOBAHHBIN JOCTYII
K JJUYHOU KOH()HIEHIUATIBbHON
uH(bOpMaIK, XpaHsIIecs

Ha TIepPCOHAIEHOM KOMIIBIOTEPE,
MOOUITLHBIX YCTPONCTBAX.
Ilpakmuueckue pabomui:

1. Aumusupycnvle npocpammei.
2. lllugpposarue oannvix

Wroro no pazueny
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Pa3nen 2. TeopeTnueckue 0CHOBbI HH(POPMATUKHU

2.1 | IlpencraBneHue
uHbOopMaluu
B KOMIIBIOTEPE

19

WNudopmarusi, 1aHHbIE ¥ 3HAHUSL.
NudopmanioHHbIe MPOIIECCHI

B MIPUPO/IC, TEXHUKE U OOIIIECTBE.
HenpepbiBHbBIE U AUCKPETHBIE
BEJIMYMHBI U curHaiibl. HeoOxonumocTh
JTUCKpEeTU3alui nH(popMaIuu,
IIpEAHA3HAYEHHOM I XPAHEHHS],
nepenayu u o0paboTKH B IUPPOBHIX
CUCTEMAX.

JIBOMYHOE KOJUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIICHUH,
3aMMCaHHBIX C TOMOIIBIO
HEpPaBHOMEPHBIX KOJ0B. Y cioBue dDaHo.
[TocTpoenue oJIHO3HAYHO
JEKOJIUPYEMBIX KOJOB C TOMOIIBIO
nepesa. I pagh An.A. Mapkosa. Enununibt
W3MEpPEHUs KOJIWYecTBa HH(pOpMAaITUH.
AnaBUTHBIN TOAXO K OLIEHKE
KOJIMYECTBa HH(POPMAIIHH.

Cucremsl cuncienus. Pazsépayras
3aMKCh MEIbIX U JPOOHBIX YHCEI

B MMO3UITMOHHOMN CUCTEME CUUCIICHHUS.
CBoiicTBa MO3UIIMOHHOM 3aMUCH YUCIA!
KOJIMYECTBO LU(DP B 3aMKCH, IPU3HAK
JEIMMOCTH YKCJIa HA OCHOBaHUE

[ToSICHATH CYIIHOCTH NOHATUI
«HpOpMALIUA», «TAHHBIEY, «3HAHUS.
Pemars 3anaun Ha u3mMepeHne
UH(pOpMaIUH, 3aKI0YEHHON B TEKCTE,
C O3UIUU aN(PaBUTHOrO MOJX01a

(B IpeAnoaoKeHuu O paBHOM
BEPOSTHOCTH MOSABJIEHUS CUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOJUMOCTH U CYIIIHOCTD
JIVCKPETU3ALUN IIPU XPAaHEHNH,
nepeaade U o0paboTKe JaHHBIX

C IOMOIIBI0 KOMITBIOTEPOB.
[IpuBOoANTH TpUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX K0o10B. KogupoBaTh
U JICKOIUPOBATH COOOIICHUS

C UCIIOJIb30BaHUEM PABHOMEPHBIX

Y HEPaBHOMEPHBIX KO OB.

Crpoutb npepuKCcHbIE KOJbI.
KnaccuduimponaTs cucteMsbl
CUMCIICHHUS.

BrinonHaTh cpaBHEHUE YHUCel,
3alIMCaHHBIX B JJBOUYHOM,
BOCBMEPUYHOU U LIECTHAAATEPUIHOU
CHUCTEMAaX CUUCIICHUS.

OcymecTBIATh EPEBOJT YUCET MEKITY
JIBONYHOW, BOCBMEPUYHOMN
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CUCTEMBI CUUCIICHHUS. AJITOPUTM
nepeBoia 1eIoro yucia u3 P-uunoi
CHUCTEMBI CUYUCIICHUS B IECITUIHYIO.
AJNropuTM nepeBoa KoHeuHou P-1nuHoi
JpOOU B AECATUYHYIO. AJITOPUTM
nepeBo/ia 1eI0ro Yyucia u3 1eCITUHIHOU
CHUCTEMBI CUUCIeHHs B P-uunyto.
[lepeBo KOHEUHOM AECATUUHOMN TpoOH
B P-nunyto. /[BonuHas, BocbMepuyHas
Y IIECTHAIIATEPUYHAS CUCTEMBI
CUMCJICHUS, CBSI3b MEXY HUMH.
Apudmernueckue onepanuu

B MIO3UIIMOHHBIX CUCTEMaX CUUCIICHUSI.
Tpouunas ypasHoseuieHHas cucmema
cuucnenus. J[6ouuno-oecamudnas
cucmema CYucieHusl.

KonupoBanue tekctoB. KoaupoBka
ASCII. OnHoGalTHBIE KOJIUPOBKHU.
Crangapt UNICODE.

Konuposka UTF-8. Onpenenenue
WH(OPMAITMOHHOT0 00BEMA TEKCTOBBIX
COOOIIIEHUH.

KoaupoBanwne nzobpakennii. OrieHka
nHopMarmoHHOro 00bEMa
rpad@uYecKuX TaHHBIX TIPHU 3aJaHHBIX
pa3peleHnH U TITyOnHE KOAUPOBAHUS
nuBera. [{BeToBbie Monenu. BekropHoe

U IIECTHAIIIATEPUIHON CCTEMaMu
CUHCIICHMUSL.

BrINOAHATH ClI0OXKEHNE U BHIYUTAHUE
YyuCeJl, 3aMCAaHHBIX B JIBOUYHOM,
BOCBMEPHUYHOM U IIECTHAAUATEPUIHOM
CUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh KOAUPOBAHNE TEKCTOBOM
uH(GOpPMAITIH C TIOMOIIBIO
KOJUPOBOYHBIX TAOIHII.

Onpenenats UHPOPMAITMOHHBIA 00bEM
TEKCTOBBIX COOOIIIEHUI B PA3HBIX
KOIMPOBKAX.

Brrancnars pasmep HBETOBOW MATUTPHI
110 3HaYEHUIO0 OUTOBOM TITyOUHBI IIBETA.
Omnpenensate pa3Mepsl rpaduuecKux
(baitI0B MPU U3BECTHBIX PA3PEIICHUN U
IIIyOMHE KOIUPOBAHUS LIBETA.
Boeraucisate nHGOpMAIMOHHBIN 00BEM
(G pOBOI 3BYKO3aIHUCH 10 YaCTOTE
JUCKPETU3AINH, TTTyOUHE KOTUPOBAHUS
U BpEMEHHM 3aIUCH.

Ilpakmuueckue padbomel:

1. Juckpemuszayus epagpuuecxoii
unghopmayuu.

2. [luckpemu3zayus 36yK0801
unghopmayuu
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koaupoBanue. Dopmartsl rpadhudecKux
daiinos. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. O1ieHka
MH(}OPMAIIMOHHOT0 00bEMA 3BYKOBBIX
JTAHHBIX TIPH 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psAIHOCTH
KOJMPOBAHUS

2.2

OcHOBBI aJIreOpbl
JIOTUKA

14

AnreOpa noruku. [lonsitue
BBICKa3bIBaHUS. BrICKa3bpIBaTEIbHBIE
dbopmebl (mpenukarsl). KBaHTOPHI
CYILIECTBOBAHHUS U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOaUIbI
HUCTUHHOCTHU. JIOTHYECKHE BEIPAKEHUS.
Jlormueckue ToxaECTBA.
JloKka3aTenbCTBO JIOTMYECKUX TOXKIECTB
C IIOMOIIBI0 TaOJIUIl HCTUHHOCTH.
Jloruueckue ornepainuy 1 ornepamnu
HaJl MHOKECTBaMH.

3aKoHbI anreOphl JOTUKH.
DKBUBaJIEHTHBIC MPEOOPA30BAHUS
JIOTUYECKUX BbIpakeHUU. Jlornueckue
YPaBHEHUS U CUCTEMbI YPABHEHHUI.
Jlornyeckue QyHKIUU. 3aBUCUMOCTH
KOJIMYECTBA BO3MOYKHBIX JIOTUYECKUX
GYHKIIUN OT KOJTMYECTBAa apryMEHTOB.
[TonHbIE CUCTEMBI TOTUYECKUX

[IpuBOIUTE MpUMEPHI DJIEMEHTaAPHBIX

Y COCTaBHBIX BBICKA3bIBAHUIA.
PaznuyaTh BhICKa3bIBaHUA U IPEIUKATHI.
VYcraHaBIMBaTh CBSA3b MEXKIY alNreOpoil
JIOTUKH U TEOpUEH MHOKECTB.
Breruncnars 3HaUeHUS TOTMYECKUX
BBIPAKEHUM C JTJOTUYECKUMU
oneparusiMi KOHbIOHKIINH,
JTU3BIOHKIIUN, UTHBEPCUU, UMILTUKAIIIH,
SKBUBAJICHITUY.

[IpoBoauTh aHaKM3 TAOIUIl HCTUHHOCTH.
Ctpouth TaOJIUIIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUH.
OcylecTBISATh SKBUBAJICHTHbBIE
npeoOpa3zoBaHuUs TOTUYECKUX
BBIPAKEHUI C UCITOJIb30BAHUEM 3aKOHOB
anreOpbl JTOTUKU.

OcyiecTBIATH OCTPOCHUE
JIOTUYECKOT O BBIPAKEHUS C TAHHON
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byHKLIUA.
Kanonnueckue Gpopmbl 10ruyeckux

BbIpaxkeHui. CoBepIlICHHbIE
JIM3bIOHKTUBHBIE 1 KOHbIOHKTUBHBIE
HOpMaJTbHBIE ()OPMBI, AIITOPUTMBI UX
MOCTPOEHUS 110 TaOIUIE UCTUHHOCTH.
Jlornueckue 3MEMEHTHI B COCTaBe
koMmblotepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CcyMMaTop.
[TocTpoeHune cxem Ha JJIOTHYECKUX
AJIIEMEHTAX I10 33 JaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aMKCh JIOTUYECKOTO
BBIPAKEHUS T10 JIOTHUECKOM cXeMme.
Muxpocxemovl u mexHono2us ux
npou3eo0Ccmaa

TaOJIUIEH HICTUHHOCTH U €T0
YIPOLICHHE.

Pemrats npoctelie nornyeckue
YPAaBHEHHUsI U CUCTEMBI YPABHEHUM.
XapakTepu3oBaTh JIOTUYECKUE
JJIEMEHTHI KOMIIBIOTEPA.

[TosiCHATB YCTPOMCTBO CyMMarTopa

U TpUITEpA.

3anuchIBaTh JIOTUYECKOE BBIPAKEHUE
I10 JIOTUYECKOU CXEME.

CTpouTh CXEMBI Ha JTOTHYECKUX
3JIEMEHTAaX 110 3aJaHHOMY JIOTUYECKOMY
BBIPAKECHHUIO.

Ilpakmuueckue pabomui:

1. Ilocmpoenue u ananuz maobauy
UCTMUHHOCMU 8 MAOIUYHOM npoyeccope

2.3

KomnerotepHnas
apudmernka

[IpencraBieHue HENbIX YUCE B TAMSITH
KoMIbloTepa. OTpaHUYEHHOCTD
JIAarna3oHa Yrcel TPy OrPaHuYECHUN
KOJIn4eCcTBa pa3psaoB. [lepenonnenue
pa3psaHON CeTKU. be33HakoBbIE U
3HAKOBbIC JJaHHbIE. 3HAKOBBIN OWUT.
JIBOMYHBIN JOMOITHUTEIBHBIN KO/T
OTPUIIATEIbHBIX YHUCEI.

[To6uTOBBIE TOTHUECKUE OTIEPALIUH.
Jlormyeckuii, apuMeTHIECKUNA U
nukinaeckuit casuru. [udposanne

[Tony4yaTs BHyTpEeHHEE NIPE/ICTABIICHUE
I[EJIbIX U BEIIECTBEHHBIX YHUCEI

B IIaMSTH KOMIIbIOTEPA; ONPEEISATh
110 BHYTPEHHEMY KOy 3HAaUEHUE YHCIIA.
XapakTepu3oBaTh O€33HAKOBBIC U
3HAKOBBIE JaHHBIE.

[TosicHATH OPSIOK BBITIOJIHEHUS
apu(pMETHUYECKUX OTepaluii ¢ leTbIMU
Y BELIECTBEHHBIMU YUCIaMU

B IIPOLIECCOPE.

[IpumMeHsATh TOOUTOBBIE JTOTUIECKHE
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C TMOMOIIIbIO TOOUTOBOM OTepaIuu
«uckimouaromiee NI .

[IpencraBieHne BENECTBEHHBIX YHCEI

B IaMATH KOMIIBIOTEPA. 3HAYAIAs YaCTh
Y MIOPAJIOK uKcia. Jlnana3oH 3HaYEHUM
BelIECTBEHHBIX uncen. [IpodieMbl
XPaHEHUS BEIIECTBEHHBIX YUCET,
CBSI3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA
pas3psAnoB. BeinonHeHue onepauui

C BELLECTBCHHBIMU YUCIIAMH,
HAKOIUICHHE OITUOOK MPU BBIUUCTIECHUSIX

OTepaluH.
XapakTepu3oBaTh NPeICTaBICHUE

U XpaHEHHE B TaMATH KOMIILIOTEPA
BEIIIECTBEHHBIX YHCEIL.

[TosicHATH MPUYNHBI HAKOTUICHHUS
OIIIMOOK TIPH BBIYUCIIECHUSIX

C BEIIECTBEHHBIMU YHCIIAMH.
Ilpakmuueckue padbomut:

1. H3yuenue nopaspsaono2o MauuHHo20
npeocmasieHus Yeawlx U 6eujeCrmeeHHblx
yucen

Uroro no pazneny

40

Paszpes 3. AiropuT™Mbl ¥ IPOrpaMMHpPOBaHHE

3.1

BBenenne
B IIPOrPaMMHUPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB
paboThI MPOCTEHIINX ANTOPUTMOB
YHOPABJICHUS UCTIOJTHUTEISIMU U
BBIUMCIIUTEIbHBIX aJITOPUTMOB.
OmnpeneneHue UCXOIHBIX JaHHBIX,

IPU KOTOPBIX QITOPUTM MOXKET JaTh
TpeOyeMbIil pe3yabTar.

Orallbl peleHys 3a/1a4 Ha KOMIIBIOTEPE.
HHCTpyMEHTaNIbHBIE CPENICTBA!
TPaHCIIATOP, OTJIAAYUK,
npo¢unrposmuk. Komnusnus

Y MHTEpIpETaLus IpOorpamMmm.
BupTtyanbHble MalIMHBI.
WNuterpupoBanHas cpeia pa3paboTKH.

BoIsicHATH pe3ynbTaT padoThl
AITOPUTMA JJII UCIIOJTHUTEIIS

IpY 33JIaHHBIX UCXOJIHBIX JaHHBIX,
OIPEAENATh BO3MOXKHBIE UCXOIHBIE
JAHHBIE JIJIS1 U3BECTHOI'O PE3yJIbTaTa.
[IpuBOAUTH MPUMEPHI ANTOPUTMOB,
CoJlepKalllNX MOCIIE0BATENbHBIE,
BETBSILUECS U IUKINYECKHE CTPYKTYPBHIL.
AHanu3upoBaTh HIUKINYECKHUE
QJITOPUTMBI J1J151 UCIIOJTHUTEIIS.
BoraensaTs aransl peleHns 3a1a4u
Ha KOMITBIOTEpE.

[TosICHATH CYITHOCTD BBIAEIEHHBIX
JTaIOB.
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MeTo1bl OTIaAKH IPOrPAMM.
Hcrnonp30BaHuE TPACCUPOBOYHBIX
tabsuy. OTaag04YHbIN BBIBO/,.
[TomaroBoe BBIMOIHEHUE TPOTPAMMBI.
Touku ocranosa. [IpocmoTp 3HaUeHUN
IIEPEMEHHBIX.

SA3b1k nporpammupoBanus (Python,
Java, C++, C#). Tunbl JaHHBIX:
LEJI0YUCIICHHbIE, BEIECTBEHHBIE,
CUMBOJIbHBIE, JIOTHYECKUE. BeTBieHusl.

Crnoxuble YCIIOBUA. HI/IKJIBI C YCIIOBUEM.

[{MKJIBI TTO0 IEPEMEHHOM.
B3anMo3aMeHs1eMOCTh pa3InyHbIX
BHJIOB LIMKJIOB. IHBapHaHT IIUKJIA.
CocraBieHue UK C UCTIOIb30BAHUEM
3apaHee ONpPEIeIEHHOIO NHBAPUAHTA
[UKJIA.

JIOKyMEHTHpPOBaHUE TIPOTPaMM.
Hcrnonp30BaHrE KOMMEHTAPUEB.
[ToaroroBka onucaHus MPOrpaMmbl

Y MHCTPYKLIHU JJIS TOJIb30BaTENS.
AJNropuT™MBbl 00pabOTKH HATYpaIbHBIX
YuCeJ, 3aMUCAHHBIX B MO3UIIMOHHBIX
CHUCTEMaxX CUUCJIEHUS: pa3oueHne
3aMKCH YUCJIA Ha OTACIbHBIC U PHI,
HaXO0XJECHUE CYMMBbI U MPOU3BEACHUS
1dp, HAXOXKICHUE MAKCUMATbLHOMN

OTaXuBaTh MPOrPAMMEI C IIOMOIIHIO
TPaCCUPOBOYHBIX TAOIIHIT

¥ C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIaTYUKa CPENIbI IPOrPaMMHUPOBAHHSI.
CocTaByATh IOKyMEHTAIIUIO

Ha TIPOTPaMMYy.

Pa3pabaTpiBaTh 1 peain30BLIBATH

Ha SI3bIKE MPOTPAaMMHUPOBAHUS
aNropuT™Mbl 00PaOOTKH LIEJIBIX YUCET,
B TOM YHCJIC IEPEOOPHBIE aJITOPUTMBI.
Pa3pabartbiBaTh mporpamMmsl

JUTs1 00paOOTKH TAHHBIX, XPAHALIUXCS
B TEKCTOBBIX (paiiax.

Ilpaxmuueckue pabomot:

1. Bvioenenue u oopabomka yughp
Yeno2o YUCIa 8 paziuidHbIX CUCTNeMAX
CUUCTIeHUsL C UCNOIb308AHUEM ONEPAyUll
YeNoUUCTIeHHOU apudMemuKu.

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

6 Qaiinax
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(MUHUMATBHOM) TTU(PHL.
Haxoxkienne Bcex MpoCThIX YUCeN

B 3aJlaHHOM JHamna3one. [Ipencrasnenue
Yuclia B BUJI€ HA00pa MPOCThIX
COMHOXHUTEICH. AJrOpUTM OBICTPOrO
BO3BEJ/ICHUSI B CTEIICHb.

O0paboTka JaHHBIX, XPAHALIUXCS

B ¢aiinax. TekcToBbIC U JBONYHBIE
Gaiinbl. QailioBble IEpEeMEHHbIE
(daitnoseie ykazatenn). UteHue

u3 (haiina. 3anuch B Qaiin

3.2

BcniomorarenbHbIE
AJTOPUTMBI

Pa3buenue 3agaun Ha noj13a4a4H.
[TognporpamMmsl (IpoLieAYpHI U
¢bynkuun). Pexypcus. PekypcuBHbie
00BekTHI (hpakTainsl). PekypcruBHbIe
nporeaypsl U GyHKIIUH.
Hcnons3oBaHue cTEKa I OpraHu3aluu
PEKYPCHUBHBIX BBI30BOB.

Hcnonb3oBaHne CTaHAAPTHOU
OMOTMOTEKH S3bIKA TPOTrPAMMHUPOBAHHSI.
[Toakmrouenue OUOIUOTEK
MOAIPOrpaMM CTOPOHHUX
npousBoauTesel. MoayJIbHbIN IPUHIAT
MOCTPOCHUS TPOTrpaMMm

Pa36uBaTh 3aauy Ha noja3agayu.

O opMIATH TOTUYECKH LIETTOCTHBIE
WIH MOBTOpsItoLIMecs (hparMeHTsl
OporpaMMbl B BUJIE OAIPOTpamMM.
[TosicHATB CYIITHOCTH PEKYPCUBHOIO
aJIrOpUTMA.

Haxonutb pekypcuBHbBIE 00BbEKTHI

B OKPY’KarOIIEM MHpE.

Ompenensartb pe3ynbTaT padoTh
IIPOCTOr0 PEKYPCUBHOTO aJITOPUTMA.
Hcnonp30BaTh cTaHIapTHBIE
OMOJIMOTEKHN TOAMPOrPAMM SI3bIKA
porpaMMHPOBAHUS, OMOINOTEKH
CTOPOHHUX MPOU3BOIAUTEIICH.
[IprMeHATHE MORYIBHBIN TPUHLIUI
npu pa3paboTKe MPOrpPaMM.
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Ilpaxmuueckue pabomot:

1. Ucnonvzosanue noonpoecpamm
CMAarHOapmuou OUOIUOMEKU A3bIKA
APOCPAMMUPOBAHUA.

2. Paspabomxa noonpozpamm.

3. PexypcusHwvie noonpocpammoi.

4. MoOynbHbill npUuHYyUn NOCMpOoeHUs.
npocpamm

3.3

YuciaeHHbIE MCTOABI

Yucnenunle MeTOAbl. TOUHOE U
npuOIMKEHHOE PEIICHUS 3aa4H.
UucneHHbple METOABI pEHIECHUS
ypaBHEHHUI: MeTO/ niepedopa, METO
MOJIOBUHHOTO fieneHus. [Ipubnmxénnoe
BBIYUCJIEHUE JUTUH KPUBBIX.
Breruucnenue miomaaeit puryp ¢
MOMOIIIIO YHCIIEHHBIX METO/I0B (METO/
NPsIMOYTOJIbHUKOB, METOJI TPATICIIH).
[Touck makcumyma (MUHUMYMA)
GYHKIIUY OJTHOM TTepEeMEHHON METOA0M
MOJIOBUHHOTO JICTICHUS

[TosICHATH IPUHITUIIBI PAOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEX1Y TOYHBIM U MPUOJIKEHHBIM
PENICHUSIMU BEIYUCITUTETHHBIX
3a/a4.

Pa3pabateiBaTh 1 OTIQKUBATH
IPOrpaMMBbl, PeaU3yIOIINe
YUCJICHHBIC METOJIBI PEITCHUS
ypaBHEHHM, MPUOTMKEHHOE
BBIYHCIICHUE JJTHH KPUBBIX

¥ riomaznei puryp, moucKk MakcCuMyma
(MuHUMYMa) PYHKIIUM OJTHOM
NIEPEMEHHOM.

Ilpakmuueckue padbomel:

1. Yucnennoe pewienue ypagrenul.
2. Ilpubnusicénnoe sviuucierue ONuUn
Kpuswix u niowaoetl gueyp.

3. llouck maxcumyma (Munumyma)

dyHKyuu
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3.4 | Anropurmbl 00pabOTKH 3) O6paboTKa CHUMBOJILHBIX JTAHHBIX. Hcnonb3oBaTh BCTpOEHHBIE QYHKIIUU
CUMBOJIBHBIX JaHHBIX BerpoeHnbie GyHKIMH SI3bIKA SI3BIKA TIPOTPAMMHUPOBAHUS

IpOTrpaMMHUPOBAHUS JIJIs1 00pabOTKH JUTs1 00paOOTKH CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTpiBaTh U OTJIAKUBATH

00pabOTKH CUMBOJIBHBIX CTPOK: IIPOTPAMMBI, PEATH3YIOIINE TUITOBBIC

TOJICYET KOJIMUECTBA MOSBICHUN aIropuTMbl 00PAOOTKH CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa3OrueHNe CTPOKU JTAHHBIX HA BEIOPAHHOM SI3BIKE

Ha CJIOBA 110 TPOOCITBHBIM CHMBOJIaM, POTPaMMHPOBAHUSI.

MOVCK TIOJICTPOKH BHYTPH JAHHOM [TpeoOpa3oBBIBaTH YKCIIA

CTPOKH, 3aMCHA HalCHHOM MOJCTPOKHA | B CHMBOJIbHYIO CTPOKY U OOPATHO.

Ha JIPYTyI0 CTpoKy. ['eHepanus Bcex Ilpakmuueckue pabomut:

CIIOB B HEKOTOpOM ayaBuTe, 1. Ilocumeonvuas obpabomka cmpox.

YAOBJIETBOPSIIOIIUX 3aIaHHBIM 2. Obpabomka cmpok

orpanndeHusIM. [Ipeobpa3zoBanue Unucna | ¢ ucnoniv3o8anuem yHKyull

B CUMBOJIbHYIO CTPOKY U 00paTHO cmanoapmHou 6ubIUoOmeKU A3bIKdA
NPOCPAMMUPOBAHUS.
3. ['enepayus ecex cnos,
VO008I1eMBOPAIOUUX 3AOAHHOMY
YCILO8UIO

3.5 | Anroputmbl 00pabOTKH 10 MaccuBsl ¥ OCIIEI0BATEIbHOCTH [TpuBOUTH IPUMEPHI OJTHOMEPHBIX

MaCCHBOB

yrcell. Beraucienne 0000mEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHBa
WJIA YUCJIOBOM MOC/IE0BaTEIbHOCTH
(CYMMBI, TIPOU3BEICHHMS, CPEIHETO
apuPMETHIECKOT0, MUHUMAIHHOTO
M MaKCHMAaJIbHOI'O DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MAaCCHUBOB.
[IpuBoANTE IpUMEpHI 33124

13 IMOBCEAHEBHOM JKU3HH,
NPEANOIararouX UCIOIb30BaHNE
MaCCHBOB.

Pa3zpabartbiBaTh U OT/IaKUBATh
MIPOTrPAMMBI, PEUTU3YIOIIME TUTIOBBIC
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YIOBJIETBOPSIONIUX 3aJaHHOMY
ycioBuI0). JInHelHbIN TOUCK
3aJIaHHOTO 3HAYEHUSI B MACCHBE.
CopTupoBKa OJHOMEPHOTO MacCHBA.
[IpocTbie METOIBI COPTUPOBKHU
(MeToJ1 my3BIpbKa, METO]T BEIOOPA,
COPTUPOBKA BCTABKAMM).
CopTUpoBKa CIUSHUEM.

bricTpas copTupoBKa MmaccuBa
(amropurMm QuickSort).

JIBOMYHBIH IMOMCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIBymMepHbIe MAaCCUBBI (MaTpPHIIbI).
AnTOpuUTMBI 00pabOTKH ABYMEPHBIX
MaCCHBOB: 3aIlOJIHEHUE JBYMEPHOTO
YHCJIIOBOT'O MAaCCHBA T10 33/IaHHBIM
NpaBwJiaM, TIOUCK DJIEMEHTa

B JIBYMEPHOM MAacCCHBE,

BBIYHCIIEHNE MaKCUMyMa (MUHUMYMa)
¥ CYMMBI 3JIEMEHTOB ABYMEPHOTO
MacCHBa, MePECTaHOBKA CTPOK

Y CTOJIOIIOB IByMEPHOI'O MacCHUBa.
Paspabomxa npoepamm ons pewenus
NPOCMbIX 3404 AHANU3A OAHHBIX
(ouucmra oannvix, knaccugurayus,
aHanu3 OMKIOHEHUIL)

aIrOpUTMBI 00PAOOTKH OJTHOMEPHBIX
Y IBYMEPHBIX MaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE IPOTrPAMMHUPOBAHHS.
Paszpabamuvisams npocpammoi

0J151 peuterusi NPOCMbIX 3A0a4 AHAIU3A
OAHHBIX.

Ilpakmuueckue pabomut:

1. 3anonnenue maccusa.

2. Bviuucnenue 0600wénnoix
Xapaxmepucmuxk Maccusd (Yuciosou
noc1e008amenbHOCmiL).

3. Ilouck munumanvro2co
(MAKCUMantbHO20) 21eMEeHma 8 YUCI080M
maccuee.

4. Jlunetinwlii NOUCK 340AHHO20
3HAYEeHUsl 8 MAccuee.

5. IIpocmoie memoOowvl copmuposKu
maccuea.

6. hvicmpas copmuposka maccusa.

1. [{eouunwlii nouck.

8. Obpabomra mampuy.

9. Ananusz oannwix

Wroro no pazueny

44
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Pa3znen 4. UndopmanuoHHbIe TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIi Mporeccop. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JTOKYMEHTOB PenaxtupoBanue u popmatupoBaHue. Hcnonp30BaTh cpeicTBa aBTOMaTHU3ALUU

[IpoBepka opdorpaduu u rpaMMaTUK. | IPU CO3/IaHUU TOKYMEHTA.
CpencTBa oucka u aBTO3aMEHbI [IpumMeHsTh MpaBwiia IUTUPOBAHUS
B TEKCTOBOM IPOIIECCOPE. UCTOYHUKOB U 0(hOpMJIICHUS
Hcnonb3oBaHue CTUIIEH. OnOIMorpauIeCcKux CChUIOK.
CTpyKTypupOBaHHBIE TEKCTOBBIC [TpuaUMAaTh y4acTHe B KOJUICKTUBHON
TOoKyMeHTbl. CHOCKH, OTJIaBJIEHHUE. paboTe HaJ| TOKYMEHTOM.
KomnekruBHas paboTa ¢ JOKyMEHTaMH. | BBINOIHATE HA0OP ¥ IPOCTYIO BEPCTKY
WHCTpYMEHTHI pelieH3NPOBaHNUS MaTeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O0naunsle | Ilpakmuueckue padomol:
cepBuchl. Jlenosas nepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuia MUTUPOBAHUS UCTOYHUKOB U ¢ MamemamudecKkumu Qopmynamu.
oopmiienust oudrorpadhuIecKux 2. Muozocmpanuynvie 0OKyMeHmbL.
cceutok. OdopmileHHE CITUCKa 3. Konnexmuenas paboma
autepatypsl. Cmanoapmeol ¢ 0OKyMeHmamu
oubauoepagpuueckux onucaruil.
3HAaKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM
TekcTa. TeXHHUeCKue CpeICTBAa BBOIA
TekcTa. Crienuanu3upoBaHHbIE CPEACTBA
PEIaKTUPOBAHMS MAaTEMATHICCKUX
TEKCTOB

4.2 | AHamu3 TaHHBIX 8 Amnanu3 nanabix. OCHOBHBIE 3a1a4H [IpuBoauTH MpUMEpPHI 337a4 aHATH3a

aHAJIN3a JAHHBIX: IPOTHO3UPOBAHUE,
KJIaccH(UKaIs, KIacTepHu3alius,
aHaJIN3 OTKJIOHEHU.

JTAaHHBIX.
[TosicusTh HA pUMepax
NOCJIEIOBATENBHOCTD PEIIECHNUS 33124
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[TocnenoBaTenbHOCTh pELICHUS 3a1a4
aHaJIM3a JaHHBIX: COOP MEPBUYHBIX
JAaHHBIX, OUMCTKA U OLIEHKA KauecTBa
JAHHBIX, BEIOOP W/WIIM OCTPOEHUE
MOJIENIH, TPE0Opa3OBaHUE JAHHBIX,
BU3YyaJu3alMsl JaHHBIX, MHTEPIPETALHS
pe3ynbraroB. [IporpamMmmHble cpeacTaa
Y UHTEPHET-CEPBUCHI I 00pabOTKH

Y [IPE/ICTABIICHMS JaHHBIX. bonbIine
naHHble. MamuHHOE 00y4deHue.
Humennexmyanvuulii ananusz OaHHbIX.
AHaJIN3 JaHHBIX C TOMOUIBIO
AJIEKTPOHHBIX Ta0u1l. Berunciaenue
CYMMBI, CPETHET0 apu(phMETUYECKOTO,
HanOobIIEro (HauMEHbILIEr0) 3HAYECHUS
nuanasoHa. Berancienue

kod¢ puirieHTa KOppEeNsUU IBYX PsII0B
nanHbIX. [TocTtpoeHue cTondyarTeIx,
JMHENYAThIX U KPYTOBBIX AUArpaMM.
[TocTpoenue rpadukoB QyHKIIHIMA.
[ToaOop nuHuM TpeHAa, perieHue 3a1a4
HPOTrHO3UPOBAHMSL.

YuciieHHOE pellIeHne YpaBHEHUN

C IOMOILBIO TOI00pa HapaMeTpa.
OnTuMu3alys Kak MOMCK HAMITYYILEro
pELIECHHS B 3aJaHHBIX YCIOBUSX.
[leneBast pyHKLMSA, OTpAaHUYEHUSI.

aHaIM3a TAHHBIX.
Pemars mipocTeie 3anaun aHanusa
JTAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX
TaOIIHII.

Hcnonb30BaTh COPTUPOBKY U GUITBTPHI.
Hcnonb3oBaTh cpencTBa 1€I10BOU
rpaduKy 1T HArISTHOTO
MIPE/ICTaBIICHNUS TaHHBIX.

Pemats ipocTeie pacy€THbIE U
ONITHUMH3AIMOHHBIE 33]1a49H C TTOMOIIBIO
AJICKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomet:

1. Ananuz oannvix ¢ nomowsvbio
9NeKMPOHHBIX MadIUY.

2. Haznsonoe npedcmasnenue
Pe3VIbmamos CmamucmuyecKol
00pabomku OaHHBIX 6 8UE OUASDAMM
cpedcmeamu pedaKxmopa 371eKmMpOHHbIX
maoauy.

3. Iloo6op nunuu mpenoa,
NPOCHO3UPOBAHLUE.

4. Yucnennoe peuienue ypagHeHul

¢ NOMOWbI0 No0bopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO INIEKMPOHHBIX MAOIUY

39




®denepanbHas padouas nporpamma | Madopmaruka. 10-11 kinaccel (yriayOa&HHBIN ypOBEHb)

JlokabHBIC B TJT00ATbHBIIT MUHHUMYMBI
neneBoit pyHkiuu. Perenne 3aqaq
ONTHMU3ALIUU C TOMOILBIO
AIIEKTPOHHBIX TAOIHIY

Uroro no pazneny 14
PezepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
Haumenosanune
Ne KomnuectBo OCHOBHBIE BUIBI €ITEIbHOCTHA
pa3/IeJIoB U TEM [IporpamMHoOe comepxaHue
n/m 4acoB 00yUarOIIUXCsI

y4e0HOT 0 MpeaMeTa

Pa3nen 1. Teopernueckue ocHOBbI MHGOpMA

THKH

1.1 | Uudopmanus
1 uH(OpMaIMOHHbBIE
TPOIIECCHI

10

Teopernyeckue NOIX0/IbI K OLICHKE

KOJIMYeCTBa MHPOPMALIUU.

3aKOH aAIMTUBHOCTH UH(POPMALIHH.
®opmyna Xaptiau. Mudopmanus u

BepoaTHOCTh. Dopmyna [llennona.

AJNTOPUTMBI CKaTHS JAHHBIX.

Anroputrm RLE. Anropurm Xaddmana.

Aunroputm LZW. ANrOpUTMBI CoKATUS
JTAHHBIX

C TIOTEpSIMU. Y MEHBITIEHUE TITyOUHBI
KoaupoBaHus 11Beta. OCHOBHBIE UJIEU
anroputMmoB cxatust JPEG, MP3.
CkopocCTb nepeayu 1aHHbIX.
3aBUCUMOCTH BPEMEHHU TIEpeadn

oT HH()OPMAIIMOHHOTO 00hEMA JTAHHBIX
U XapaKTepUCTUK KaHaJa CBS3U.
[Tpu4rHBI BO3HUKHOBEHUS OIIMOOK
npu nepegave naHHbix. Kompl,
MO3BOJISIIOLIME OOHAPYKUBATh U
UCTIPABJISITH OIIMOKY, BO3HUKAIOIITHE
IIpH 1epeave JaHHbIX. PaccrosHue
Xsammunra. KogupoBanue

XapakTepu30oBaTh pa3InyHbIC
TEOPETUYECKUE MOXO/IbI K OLIEHKE
KOJIMYeCTBa MHPOPMAIIUH.
OnuceIBaTh U3y4aeMbl€ AT OPUTMbI
C)KaTHsl TaHHBIX, CPABHUBATH
pE3yNbTaThl UX PaOOTHI.

Pemats 3amaun Ha onpeneneHue
BpEMEHU TIepeiaun JaHHBIX 110 KaHATY
CBSI3U C M3BECTHBIMU XapPaKTEPUCTUKAMHU.
[TosicHATH IPUHITUIIBI OOHAPYKEHUS

Y HCTIPABIICHUS OIMOOK MPH Iepeade
JTAHHBIX C TIOMOIIBIO
MOMEXOYCTOMYUBHIX KOJIOB.

[ToACHATH 3HaUYCHUE TOHATUN
«CUCTEMay, «TIOJICUCTEMAY,
«CUCTEeMHBIN 3D DEKT?,
«ymIpaBJIeHUEY; 3HAYECHUE 00paTHOMN
CBSI3M JIJISL TOCTYDKEHUS 11U
yIpaBICHUSL.

Ilpakmuueckue padbomot.

1. Corcamue oanmbix ¢ noMousbio
aneopumma RLE.
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¢ moBTopeHuem 6utoB. Kobl
X3MMUHra.

Cucrembl. KOMITOHEHTBI CUCTEMBI U UX
B3auMoiericTBue. CucteMHusbIil 3G dexT.
VYnpasieHue Kkak uH()OpMaIMOHHBIN
nporiecc. OOpaTHas CBsI3b

2. Corcamue OaHHbIX C NOMOUBIO
aneopumma Xagppmana.

3. Corcamue Oanmnbix c nomepsamu
(aneopummol JPEG, MP3).

4. Ilomexoycmotiuugvle KOObl

1.2

MopaenupoBanue

Monenu n moaenupoBanue. Llens
MOJENUPOBAHUSA. AJIEKBATHOCTD
MOJIEJIN MOACIUPYEMOMY OOBEKTY HIIH
MPOILIECCY, 1IEJIU MOJICTUPOBAHUS.
dopmanuzanus IPUKIAIHbIX 33/1a4.
[IpencraBiieHue pe3ysbTaToB
MOJICTTUPOBAHUS B BUJIE, yIOOHOM

JUJIS1 BOCIIPUSITHSI UEIIOBEKOM.
['pacduueckoe npeacTaBiIeHUE JaHHBIX
(cxembl, TaOIUIIBI, TPAPUKH).

['padbr. OcHOBHBIE MTOHATHUS. Bub!
rpadoB. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHll CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEXHOCTHU. Perienue
AITOPUTMUYECKUX 3a]1a4, CBI3aHHbBIX
c aHanu30M TrpadoB (ocTpoeHHE
ONTUMAIBHOTO ITyTHU MEXKIY
BepIIMHAMU Tpada, onpeaenenne
KOJIMYECTBA PA3JIMYHBIX TyTEH MEXK Y
BEpPUIMHAMU OPUEHTUPOBAHHOTO
aIUKIINYECKOro rpada).

HepeBbsi. bunaproe nepeBo. [lepeBbs

OnpenensiTe TOHITHS «MOJIEIbY,
«MOJICITUPOBAHUE).
Knaccudummposats mogenu

10 33JJaHHOMY OCHOBAHHIO.
OnpenensTh 1meib MOJASTHPOBAHUS

B KOHKPETHOM CJTydJae.

[IpuMeHsTh adTOPUTMBbI HAXOXKICHUS
KpaT4auluX IyTeH MEXAY BEPLIMHAMU
OpPUEHTHUPOBAHHOTO Tpada.
[IpuMeHsTh aNropuTMBI OIIpeIeIeHuUs
KOJIMYECTBA PA3IUYHBIX ITyTCH MEXKTY
BEPIIMHAMHU OPUEHTUPOBAHHOTO
AIMKJIMYECKOTO Tpada.

[IpuBOAUTH MPUMEPHI UCTIOIH30BAHMSI
JIepeBbEB U TpadoB MPU ONMUCAHUH
00BEKTOB U ITPOLIECCOB OKPYKAOLIETO
Mupa.

Ctpouts aepeBo rnepedopa BApUaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIETh
HEKOTOPOU CUTYaIIUH.

JlaBaThb onpeneneHre BBIMTPBIIITHON
CTpaTerum.
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noucka. Criocobsl 00X0/1a JepeBa.
[Ipencrapienne apudMeTHIESCKIX
BBIPOKCHUI B BUJIC JIEpCBa.
JIuCKpeTHBIC UTPHI IBYX HTPOKOB

¢ mosHo nH$popmaruei. [Toctpoerue
nepeBa epedopa BapuaHTOB, OIIMCAHKE
CTpaTeruy UIphl B TaOJIUYHOM opme.
BBIUTpEINTHBIC ¥ IPOUTPHITITHBIC
MO3UIIMHU. BEIUTPHINIHBIC CTPATETHH.

CpencTBa UCKYCCTBEHHOI'O MHTEJIJIEKTA.

CepBuCHl MAIIMHHOTO NIEPEBOJIA U
PacCIiO3HABAHUs YCTHOU pEYH.
KorHutuBHbIE CEPBUCHI.

N nenTudukamus 1 IOUCK
N300paKEeHUH, paCIIO3HABAHKE JIHII.
Camoo0y4aroryecss CUCTEMBI.
HckycCcTBEHHBIN HHTEIIEKT

B KOMIIBIOTEPHBIX UrPax.
Hcnonb3oBaHrue METOA0B
HMCKYCCTBEHHOI'O MHTEJIEKTA

B 00yYarIIMX CUCTEMAX.
Hcnonb3oBanne METOA0B
HMCKYCCTBEHHOI'O MHTEJIEKTA

B poboTOoTeXHUKE. IHTEpHET BelIel.
IlepcriekTHBBI pa3BUTHSL
KOMIIbIOTEPHBIX UHTEIIEKTYaIbHbBIX
cucrem. HelipoHnnsie cetu

OnuchIBaTh BHIUTPBILIHYIO CTPATETHIO
B 33/IaHHOW UTPOBOW CUTYyallUU

B hopMe JiepeBa Win B TaOJIMYHON
dhopwme.

[TosICHATH TTOHATHS «UCKYCCTBEHHBIN
HHTEJUJIEKTY, «MAITUHHOE 00Yy4YEeHHUEe.
[IpuBoauTh pumepsl 3a1ady,
periaeMbIX ¢ HOMOIIBIO
HCKYCCTBEHHOI'O MHTEJIJIEKTA.
Ilpakmuueckue padomur.

1. Ilouck sviuepvlunot cmpamezuu

8 uepe ¢ NoaAHOU UHGopmayuell.

2. Cpedcmea ucKkyccmeeHHo20
uHmesniekma

Wroro no pazneny

18
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Pa3zpnes 2. AiropuT™Mbl ¥ IPOrpaMMHUpPOBaHHE

2.1 | DneMeHTHI TeOpuH 6 @opmann3anys NOHITHUS aJrOpUTMA. [TOsICHATH MOHATHS «BBIYUCIUTENbHBIN
QITOPUTMOB Maivna TeropuHra Kax IIPOLIECCY, «CI0KHOCTh AITOPUTMA,

YHUBEpCaJIbHasi MOJEIb BbIUYUCIECHUM. «3(h(PEKTUBHOCTDH ANTOPUTMA.
Tesuc Uépua—Trropunra. [TpuBoauTth npumMepbl 3HPEKTUBHBIX
Mawwuna [locma. aJITOPUTMOB.
Hopmanvnwvie aneopugmor Mapkosa. CocTaBisITh NPOrPaMMBI JJIsI MAILIMHBI
Anzopummuuecku Hepaspewiumbie TrropuHra.
3a0auu. 3a0auya ocmanosa. Hcnonvzosams nHopmanvHole
Hesosmoorcnocms asmomamuueckou anzopughmol Mapxosa.
OMIAOKU NPOSPAMM. JlaBaTh OIIEHKY CJIOKHOCTH U3BECTHBIX
OneHka CI0KHOCTH BbIYHUCTIEHUH. QITOPUTMOB.
Bpems paboTsl 1 00bEM ncnonszyemoil | Ilpakmuueckue pabomot.
NaMsITH, X 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmotii npocpammol
UCXOJIHBIX AaHHBIX. O1eHKa 0115 mawunwl Teropunea
ACHUMITOTUYECKOMN CIIOKHOCTH
aIrOPUTMOB. AJITOPUTMBI
MOJIMHOMHAJIbHOU CIIOKHOCTH.
[TepeGopHubie anroputmsl. [IpumMepsr
Pa3IMYHBIX AITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPbIE UMEIOT
Pa3IMYHYIO CIIOXKHOCTb

2.2 | AnTOopUTMBI 28 [Touck NMpoCTHIX YKCEI B 3aJaHHOM Hcnonp30BaTh aNroputM «pemieTo

U CTPYKTYpPbI JAHHBIX

JUara3oHe C IOMOUIBIO AJITOPUTMA
«periero JparocheHar.
MHoropa3zpsiHble Lelble Yucia,
3a/1ayy JJIMHHON apu(PMETUKH.

Oparocdenay 1 MOUcKa MPOCThIX
YHCell B 33JJaHHOM JIMaTia3oHe.
[TosicHSITH IPUHITUTIBI 00PaOOTKHU
MHOTOPA3PSAIHBIX IETBIX YUCEIT
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CrnoBapu (accoluaTUBHBIE MACCHUBBHI,
OTOOpaKeHUs). XOII-Ta0THIIBI.
[TocTpoenue andhaBUTHO-4aCTOTHOTO
CJIOBaps JJIs 3aJaHHOT'O TEKCTa.
Ananus mexcma Ha ecmecmeenHoM
sA3viKe. Bvloenenue
nocnedosamenvpHocmell no wadbiomy.
Pezynapnule svipasicenus. Yacmommubwiii
aHanu3.

Crexu. AHaU3 NTPaBUILHOCTH
CKOOOYHOTO BEIpaKEeHMS. Berancnenue
apu(PMETUIECKOTO BBIPAKEHUS,
3alMCaHHOI0 B MOCT(PUKCHOU opme.
Ouepenu. Mcnons3oBanue ouepenu
JUTSI BpEMEHHOT'O XPaHCHUS TaHHBIX.
Cesaznvle cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOWBIO CEA3HBIX CHUCKOB.
Anroputmsl Ha rpadax. [Toctpoerue
MUHUMAaJIBHOTO OCTOBHOTI'O JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

006x00 epagha 6 enyouny. O6x00 epagha
6 wiupuny. KommaecTBO pa3inyHbIX
IIyTEeW MEXAY BEPLINHAMHU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO
rpada. Anroput™m JleHKCTphI.
Aneopumm Dnotioa—Yopwanna.

Y PEaIM30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3bIKE
IpOrpaMMHUPOBAHUSL.

[IpuMeHsTh crioBapy (aCCOLMATUBHBIE
MacCCHBBI, OTOOPa)KEHHUs) B 3a/1a4ax
00pabOTKH JIaHHBIX.

BBINOAHATE NPOCTON aHAIU3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM UHCIIE
C UCIIOJIb30BAHUEM PETYJISPHBIX
BBIPAXKEHU.

[TosicHSITH MPUHITUTIBEI PAOOTHI CTEKA
U OY€pe/d, UCIIOIb30BaTh CTEKU

U Ouepe JUIs PEIICHUS
aITOPUTMUYECKUX 3a]1a4.
Peanu3oBbIBaTH U UCTIONB30BATh
JBOMYHBIE (OMHAPHBIE) JEPEBBSI

U rpadbl A1 pelieHus 3aa1a4
00pabOTKU TaHHBIX.

Hcnonb30BaTh IMHAMUYECKOE
MIpOrpaMMHUpPOBaHUE

JUTS1 BBIYUCIICHUS] PEKYPCUBHBIX
(byHKIHN, TOACYETa KOIMYECTBA
BapUAHTOB U PEIICHUS 33124
ONTUMU3ALINH.

Ilpakmuueckue padbomwi:

1. Ilouck npocmuix yucen 6 3a0aHHOM
ouanasomue.
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JepeBbs. Peanmzanus nepesa

C MOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonunbie (OMHAPHBIE) TEPEBBI.
[TocTpoenue nepesa A 3a1aHHOTO
apu(PMETHIECKOTO BBIPAKEHUSI.
PexypcuBHBIE anropuTMbl 00X0/1a
nepena. Mcnonb3oBaHue cTeka u
ouepenu Jyuisi 00Xoja aepena.
JnHamMuueckoe nporpaMMupoOBaHue
KaK METOJ] PEIICHUS 3a/1a4 C
COXpPaHEHHEM ITPOMEKYTOUHBIX
pEe3yabTaToOB. 3aJ]a4H, pellaeMble C
MOMOIIBIO0 TUHAMUYECKOT'0
MPOrpaMMHPOBAHUS: BBIUUCIICHHUE
PEKYpPCHUBHBIX (DYHKIIUH, MOACUYET
KOJIMYECTBA BapUAHTOB, 3a1a4U
ONTUMU3ALIUU

2. Peanusayus eviuucnenut

C MHO20PAa3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue angpasummno-
YaACmMomHO20 C1108aps 0718 3a0AHHO20
meKkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3bIKE.

5. Buiuucnenue apugpmemuueckozo
8bIPAdICEHUS, 3ANUCAHHO20

8 nocm@uxcHot gpopme.

6. Ucnonvzosanue ouepeou.

[. Ucnonvzosanue depesves

0151 BLIYUCTIHUS APUDMEMUYLeCKUX
8bIPANCEHU.

8. Buiuucnenue onunvt kpamuatiuie2o
nymu medxicoy eepuiunamu epagha
(aneopumm [evixkcmpot).

9. Bwiuucnenue pexypcusHuix QyHKyul
C NOMOUWBIO OUHAMUUECKO20
npoOcPaAMMUpPOBAHUSL.

10. Iloocuém xonuuwecmasa éapuanmos
¢ NOMOWbIO OUHAMUYECKO20
npoOcPaMMUpOBaHUsL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWbIO OUHAMUYECKO20
npocPaMMUpO8aHUs.
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2.3 | OCHOBBI OOBEKTHO- 16 [Tonsitue 06 0OBEKTHO- [TosiCHATH OCHOBHBIE PUHIIUIIBI
OPHEHTHUPOBAHHOT O OpPUEHTHPOBAHHOM 00BEKTHO-OPUEHTHUPOBAHHOTO
pOTrPaMMHPOBAHUS nporpaMMupoBaHun. OOBEKTHI U POTrPaMMHPOBAHUSI.

kjaccel. CBOMCTBA U METO/IBI OOBEKTOB. | [IpoeKTHPOBATh U HCIIOIH30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3. | IPOCTHIE KJIACCHI 00HEKTOB.
Pa3paboTka mporpamMm Ha OCHOBE [TpoexTupoBaTh HEpapXuH KIACCOB
00BEKTHO-OPHEHTUPOBAHHOTO IMOAXO0/A. | [l ONMCAHMUS IIPEAMETHOM
Wukancynsnus, HacleI0BaHue, 00J1acTH.
HOJTUMOP(PU3M. Pa3pabateIBaTh nporpaMmbl
Cpensl ObICTpOI pa3pabOTKH c rpaduueckum uHTEPGEHCOM.
nporpamm. IIpoextupoBanue N3yuaTte BTOPOW SA3BIK
uHTep(elica moab30BaTENS. POrpaMMHUPOBAHMUS
Hcnonb30BaHue rOTOBBIX yrpaBinsieMblx | Ilpakmuueckue pabomui:
AIIEMEHTOB JIJISl TOCTPOSHUS 1. Ucnonvzosanue 20mogulix K1accos
uHTepdetica. 8 npocpamme.
O0630p SA3BIKOB IPOrPAMMUPOBAHHSL. 2. Pazpabomxka npocmotui npocpammol
[TonsiTre o mapaaurmMax C UCNONIL30BAHUEM KILACCOS.
porpaMMHUpOBaHus. M3yuenue 3. Paspabomka xknacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONIL3YIOWe20 UHKANCYIAYUIO.

4. Paspabomxa uepapxuu K1accoa.

5. Paspabomka npocpammbl

¢ epaguueckum unmepgeiicom

Uroro mo pazneny 50
Pa3nen 3. Un(opManuoHHbIE TEXHOJIOTHMH

3.1 | KomnbroTepHo- 8 OTanbl KOMIBIOTEPHO- Boiiensats aTansl KOMIBIOTEPHO-
MaTeMaTH4eCcKoe MaTEMaTUYECKOI0 MOJIEIIMPOBAHUS: MaTEMaTUYECKOT O MOECIIUPOBAHUS
MOJICTUPOBAHHUE MOCTAaHOBKA 3aJ]a4M, pa3padoTKa Y PEaM30BBIBATH UX C MTOMOIIBIO
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MOJIEJH, TECTUPOBAHUE MOJICIIH,
KOMITbFOTEPHBIN

SKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJICTTAPOBAHUS.

Juckpernsanus npu MaTeMaTH4eCKOM
MOJICTTMPOBAHUU HENMPEPHIBHBIX
nporeccoB. MoaenupoBanue
JBYOKEHUS. MoJienupoBaHue
OHMOJIOTHYECKUX CUCTEM.

MareMmaTHuecKue MOIETHU
B DKOHOMHUKE. BbIUUCIIUTEILHBIE

AKCIIEPUMEHTHI C MOJIEIIAMU.
Komnwvromepnoe mooenuposanue
cucmem ynpaenetus.

O0bpaboTka pe3yabTaToB
AKCIIEpUMEHTa. MeTo1 HauMEHbBIITNX
KkBaJpaToB. OlleHKa YHCIOBBIX
napaMeTpoB MOJICTUPYEMBIX OOBEKTOB
U npolueccoB. BoccTtaHoBieHue
3aBUCUMOCTEN IO pe3yiabTaraM
AKCIIEPUMEHTA.

BepositHOCTHBIE MOZIETIH. MeTOonBI
Mounrte-Kapno. UMutaunoHHoe
MozenrupoBanue. CUCTEMBI MaCCOBOTO
oOCTy)KUBaHUS

POTPaMMHOTO 00ECTICUCHUSI.
[TosicHATH HEOOXOAMMOCTH U CYIIIHOCTh
JTUCKPETU3AINN TIPU PEIICHUN
BBIUMCIIUTEIBHBIX 33724 C TIOMOIIBIO
KOMIIBIOTEPOB.

Hcnonp30BaTh UMUTAIIMOHHOE
MOJICTUPOBAHUE, B TOM YHUCJIEC HA
OCHOBE BEPOSTHOCTHBIX MOJIETICH.
OO6pabatbIBaTh pe3ynbTaThl
IKCTICPUMEHTA.

Ilpaxmuueckue pabomo .

1. Mooenuposarnue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowvio memooa Moume-Kapio.
4. Obpabomka pe3yibmamos
IKCnepumMeHma
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3.2

ba3b! janHBIX

10

TabnuunbIe (peNAIMOHHBIE) Oa3bI
naHHbIX. Tabnuia — npeacTaBieHue
CBEJICHUI 00 OJTHOTHUITHBIX 00BEKTaX.
ITone, 3ammce. Kirou Tabnumpel. Pabora
C TOTOBOM 0a30i JaHHBIX. 3aMOJTHEHHE
0a3b1 maHHbIX. [Touck, copTUpPOBKA U
(buapTpanys TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aITPOCHI

C mapameTpaMu. BerauciseMble mosis
B 3ampocax.

Muororta0iauuHbie 0a3bl JaHHBIX.
Turnel cBsi3el MEXy TaOJIUIIAMU.
Buemrnuii xirou. LlenocTHOCTE 0a3bl
JAHHBIX. 3aITPOCHl K MHOTOTa0INIHBIM
0a3zaMm JTaHHBIX.

OcHoHbIEe NPUHYUNBL HOPMATUZAYUU
0a3 oanHwvix. A3vIK ynpaesieHus
oannvimu SQL. Cozdanue npocmulx
3anpocos na szvike SQL na svibopry
OAHHBIX U3 OOHOU MAOAUYBL.
Hepenayuonnsie 6aszvt Oanmbvix.
Orcnepmiubie cucmemol

XapakTepru3oBaTh 0a3y JaHHBIX KaK
MOJENb IPEAMETHOM 00JIaCTH.
[IpoekTupoBaTh MHOTOTa0JINYHYIO 0a3y
JTAHHBIX.

OcymiecTBIATh BBOJ M pEAAKTUPOBAHNE
JTaHHBIX.

OcymiecTBIATh COPTUPOBKY, TOUCK

Y BBIOOp TaHHBIX B TOTOBOM 0aze
JTAaHHBIX.

dopMupoBaTh 3aMPOCHl Ha TTOUCK
JTAHHBIX B CPEJI€ CUCTEMBI YIIPABIICHUS
0a3zaMu JaHHBIX.

VYrpaBnars 0a30i JaHHBIX

C TTOMOIIIBIO TTPOCTHIX 3aITPOCOB

Ha s1361ke SQL.

[TosicHATH 00JTaCTH IPUMECHCHMS,
JIOCTOMHCTBA U HEJOCTATKU
HEPEINAIMOHHBIX 0a3 TaHHBIX

B CPaBHEHUU C PEISIIUOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c comosoui 6a30u OaHHbIX.

2. Pazpabomka mnocomabauunou 6azvl
OGQHHUIX.

3. 3anpocwi k MHO2OMAbAUYHOU Oa3e
OQHHUIX.

4. Vnpaesnenue 0auHbiMU C NOMOWBIO
sa3vika SQL
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3.3 | Beb-caiitbl 14 WNurepHer-npunoxenus. [Tonsrue o [TosicHATH IPUHITUIIBI TEXHOJIOTHH
CEPBEPHON U KIIMEHTCKOM YaCTSAX CANTa. | «KJIUEHT — CEPBEP» Ha IpUMEpe
TexHONOorust «KIUEHT — CEpBEP», €€ B3aMMOJecTBUS Opay3epa
JIOCTOMHCTBA U HeOCTAaTKU. OCHOBBI u BeO-cepBepa. Co3naBaTh IPOCTHIE
sa3pika HTML n xackaaHbIX TaOJIHIL BEO-CTPaAHULIbI, UCTIONB3YS SI3bIK
ctuneit (CSS). Cuenapun Ha si3bIKE pasmetkn HTML, kackagHbie TaOIUIIB]
JavaScript. ®opmbl Ha BeO-CTpaHHIIE. CTUJIEH U CLIEHApUU HA SI3bIKE
Pa3memienne BeO-caiiToB. Yciyra JavaScript. OnucsIBaTh TEXHOIOTUIO
XOCTHHIa. 3arpy3ka ¢ailjioB Ha caiT pa3MelLLeHus CAUuTOB B ceTU MHTEepHET.
Ilpakmuueckue padomut.
1. Cozoanue mexcmoegoti
8eO-cmpaHuybi.
2. Coz0aHue seb-cmpanuybi,
sKAOUAOWet My1bmumeOuliHble
00beKmul (PUCYHKU, 36VKOBble OAHHDbIE,
8U0€0).
3. Ogpopmnenue cmparuysl ¢ NOMOULBIO
KACKAOHbIX mabiuy cmuell.
4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KommproTepHas 8 BBox n300paskeHuii ¢ UCIIOJIB30BaHUEM | BBITIOIHITH 0OIIYI0 KOPPEKITHIO
rpaguka pa3IUYHbIX [U(PPOBBIX YCTPOUCTB U(PPOBBIX N300paKEHUH.

(mupoBBIX PoTOANIAPATOB U
MHUKPOCKOIIOB, BUAECOKaMepP, CKAHEPOB
U IPYTHX YCTPOMCTB).

['pacduueckuii penakrop. Pazpeienue.
Kanpuposanue. HcripaBienue

[IpuMeHATb HHCTPYMEHTHI
rpauIecKoro peJakTopa K OTIeIbHBIM
00J1aCcTSIM U300paKCHUS.

CTpouTh MHOTOCIOWHBIE H300PAKEHUS
C UCTIOJIb30BAaHUEM MACOK, TOTOBHUTD
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IICPCIICKTUBELI. FI/ICTOFpaMMa.

Koppekuus ypoBHEM, KOPPEKLHSI IBETA.

OO0ecuBeUrBaHUE 1IBETHBIX
n3o0paxenuid. Peryms. Pabota

c obnactsmu. OUIBTPHI.
MHorocnoiHbIe H300paKeHHs.
TekcroBsle cion. Macka cios.
Kanansl. CoxpaHeHu€ BbIJIETIEHHON
obnactu. [loaroroBka mimmocTpauui
JUTs BEO-CaiiTOB. AHUMHpPOBaHHbBIE
HU300pKECHHUSI.

BekropHas rpaguka. [I[puMuTHBEI.
N3meHenune nopsiaka 371€MEHTOB.
BrlpaBHUBaHuMeE, pacnpeeicHue.
['pynmmupoBka. Kpusie. @opmaTtsl
BEKTOPHBIX PUCYHKOB. Mcrionb30Banue
KOHTYpPOB. BekTopu3anus pacTpoBbIX
N300paKECHHIA.

[IpyuHUIUNBI TOCTPOEHUS U
pEAaKTUPOBAHUS TPEXMEPHBIX
mojene. CeToyHbBIe MOIENH.
Marepuansl. MonenupoBanne
MCTOYHUKOB OcBelleHus. Kamepsl.
AnautuBHBIE TeXHONMOrUM (3D-
npuHTtepsl). [loHsTHE O BUPTYyaJIbHOMN
PEAIIbHOCTH U JOTIOJTHEHHOU
pealbHOCTH

WUTIOCTPALIUH JIJIS1 pa3MeleHuUs
Ha BeO-caliTax, cO31aBaTh
aHUMUPOBAHHbIE U300pAKEHUS.
Co3znaBath BEKTOPHBIE H300paKEHUS

C IIOMOLIBIO PEAAKTOPA BEKTOPHOU
rpaduKy WK UHCTPYMEHTOB
TEKCTOBOTO TpoIieccopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yughposwvix
Gomoepaghuii (kadpuposarue,
ucnpaeienue nepcneKmuanbl, KOppeKyus
Vpo8Hell, KoppeKyus yeema,).

2. Pemywv yugpposvix pomoepaguii.

3. Muoeocnoiinsie uzoopasicenus.

4., Anumuposarnmvie U300padiceHus.

5. Bexmopnas epagpuxa
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3.5 | 3D-monenupoBanue 8 [IpyHUOUNBI TOCTPOEHUS U [TosICHATH IPUHLIUIIBI TOCTPOEHUS
PEIaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJIEIIEH.
mozeneil. CeTouHblE MOJIENH. BrINoaHATH onepaluu 1no nocTpoeHuIo
Marepuansl. MonenupoBanne Y PEIAKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBelleHus. Kamepsl. MOJIEJIEH.
AnautuBHBIE TeXHONMOrUH (3D- Pa3zmemiaTe Ha BUPTYyaIbHOU CIICHE
HPUHTEPHI). HMCTOYHUKH OCBEIICHUS U KaMEPHI.
[TonsiTue 0 BUPTyaJIbHOM peaTbHOCTH [IpuBOIUTH MpUMEPHI UCTIOJIH30BAHUS
Y JIOIIOJIHEHHOW peaJlbHOCTH TEXHOJIOTUH BUPTYaJIbHOU
Y JIONIOJTHEHHOM pEaIbHOCTH.
Ilpakmuueckue padomoi:
1. Co30anue npocmoix mpéxmepHulix
Mooerell.
2. Cemounvle mooenu.
3. Penoepune
Hroro mo pazneny 48
PesepBHOE Bpems 20
OBLIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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