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@enepanbHas pabodas mporpamma 1o ydyeOHomy mnpeamety «MHpopmaThKa
(yrimyOnéHHbIN ypoBeHb) (IpeaMeTHas 00macth «MareMaTtuka u nHpopMaTrkay) (1anee
COOTBETCTBEHHO — TMporpaMma 10 HHPOpMaTHKe, HWH(GOPMATUKA) BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, CO/IepKaHue 00y4eHHUsl, INIAaHUPYEMbI€ PE3YJIbTaThl OCBOCHUS
pOrpamMMbl 1o UHGPOPMATHKE, TEMATUYECKOE INIAHUPOBAHUE

Copepxxanrie  OOy4eHHs] pPACKpbhIBaeT COACpXKAaTeNbHbIE JUHUH, KOTOPBIC
npemiaratores JUisl 00s3aTelIbHOr0 M3Y4YEHHUs B KaXKJIOM KJIacCe Ha YPOBHE CPEIHErO
o0O1miero oOpa3oBaHwms.

[Inanupyembie pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO HWH(OPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEpPUOJ OOYYEHHsS Ha YpPOBHE
CpelHEro oOIIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIE JTOCTHXKEHHS O0y4arollerocs
3a KaXblil ToJ] 00y4YeHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHpopmaTuke (yriiyOJ€HHBIH YpOBEHb) Ha YpPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBAHMI K pe3yJbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTeIbHOM  MpOTpaMMbl  CpelHEro  o0miero  oOpa3oBaHUs,
npeacrasieHHbix B ®I'OC COO, a Takke denepanbHOil paboyeil MmporpaMMbl
BOCITUTAHHS.

[Iporpamma mo uHpopmaTHKe NaéT MpEACTaBICHUE O IENsIX, 00Iel CcTpaTeruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTHS OOYyYarONIUXCsl CPEICTBAMH Y4eOHOTO MpeaMeTa
«Mudpopmatrkay Ha yriayOJEHHOM YpOBHE, YCTAHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coJiep>KaHue, MpelyCMaTPUBAET €ro CTPYKTYpUpPOBaHUE IO pa3jiejlaM U TeMam Kypca,
OIpeseNsieT pacHpelesieHne €ro mo kiaccam (rogam H3ydeHus), Aa€T OpUMEpHOe
pacnpeneneHne y4eOHbIX 4acoB M0 TEMAaTUYECKUM pas3jiesiaM Kypca U peKOMEHIYEMYIO
(MpuUMEpHYI0) TOCIEI0BATEIFHOCTh WX H3YyUEHHUs C YUETOM MEXMPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKUA y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcs.

[Iporpamma 1o wWHPOpPMATHKE OMPEAENsSeT KOJWYECTBEHHBIE M KadeCTBCHHBIE
XapaKTEPUCTUKU Y4YeOHOro maTepuana JUisi KaKIOro rojia M3y4dyeHus, B TOM YHCIIE
JUISL  COJIEp>KAaTeNIbHOIO HAMOJHEHUS Pa3HOTo BHJA KOHTPOJA (IMIPOMEXKYTOUHOM
aTTeCTallMi 00YyYaronIuXcsi, BCEPOCCHMCKUX MPOBEPOUYHBIX PabOT, TOCYIapCTBEHHOMU
uTOTOBOM  arrectanuu). I[Iporpamma 1o uHpOpMaTUKEe SBISETCS  OCHOBOM
JUISL COCTaBJICHHS aBTOPCKUX YYEOHBIX TIPOrpaMM U Y4EOHHMKOB, TOYPOUYHOTO
TUTAHUPOBAHMS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHeM o01ieM o0pa3oBaHUU OTPAXKAET:

CYIITHOCTh MH(POPMATHUKH KaK HAYYHOU TUCIUTIINHBI, H3y4aroIIe 3aKOHOMEPHOCTH
NPOTEKaHUsI M  BO3MOKHOCTH  aBTOMATH3allud  WH(GOPMAIIMOHHBIX  IPOIIECCOB
B Pa3IUYHBIX CHCTEMaX;
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OCHOBHBIE 00J1aCTU MPUMEHEHHsI UHPOPMATUKHU, MPEX]IE BCETO MHPOPMAIIMOHHBIE
TEXHOJIOTMH, YIIPABIEHUE U COLIMATIBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHOOpPMATUKM W HHPOPMAIIMOHHOM
NESATEIIbHOCTH.

Kypc wHpopmMaTukm mjis ypoBHS CpeaHEro oOIero oOpa3oBaHUS SIBISETCS
3aBEpIIAIONIMM 3TallOM HEMPEPHIBHOM MOATOTOBKM oOydaromuxcsi B 00jacTu
uHGOPMATUKA W HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHH, OMHpaeTcs
Ha Co/iep KaHHuEe Kypca UH(POPMATUKH YPOBHSI OCHOBHOI'O OOIEr0 00pa3oBaHUs U OIBIT
MOCTOSTHHOTO TMPUMEHEHHUs] MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MaéT
TEOPETUUECKOE OCMBICIIEHUE, MHTEPIPETALIUIO U 00OOIIEHHE ITOrO OIbITA.

Pesynpratel  yrmyOnéHHOro  ypoBHS — M3Y4YeHHMs ~ yuyeOHOro  mpeamera
«MHpopMaTHKay OPUEHTUPOBAHBI HA TIOJyYEHHE KOMIIETEHTHOCTEN I MOCIEAYOIIeH
npo(hecCHOHANIBHON NIeATEIbHOCTH KaK B paMKax JaHHOM MpeaMEeTHOM 00JacTH, Tak
U B CMEXHBIX ¢ HeM obnacTsax. OHU BKIIIOYAIOT B ceO0sI:

OBJIAJICHUE KJIFOUEBBIMH MOHATHAMHU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCSA
JaHHasi MpeaMeTHas 00JIacTh, PAclO3HABAHME COOTBETCTBYIOLIMX WM IPU3HAKOB U
B3aMMOCBS3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH Pa3IMUHbIC MOIAXOABl K H3YyUYEHHUIO
SBJICHUM, XapaKTEPHBIX JIJIs1 U3y4aeMoi MpeaMeTHON 00acTy;

YMEHHE peliaTh THUIOBBIC MPAKTUYECKHE M TCOPETHUECKHE 3a7aud, XapaKTepHbIC
JUISL KCTIOJIb30BAHUS METOJIOB M MHCTPYMEHTapUs JaHHOU IIpeIMeTHON 00IacTu;

HaJINYUE MPEACTaBICHUN O JaHHOM MPEIMETHON 00JacTH KaK LIEJIOCTHON Teopuu
(COBOKYMHOCTH TE€OPHUIi), OCHOBHBIX CBSI3AX CO CMEKHBIMHU 00JIACTAMU 3HAHUH.

B pamkax yrayOnéHHOro ypoBHSA uU3y4yeHUsi WH(GOpMATHKU 00ecreuynBaeTcs
LeJICHAIIpaBJIeHHass MOJrOTOBKAa OOydYarloluXcsi K MPOJOJDKEHHIO 00pa30BaHUs
B OpraHu3auusix  NOpo(eCCHOHAIBbHOTO  O0pa3oBaHMUS MO  CIEUUATBHOCTSM,
HETIOCPEICTBEHHO CBSI3aHHBIM C ITU(PPOBBIMU TEXHOJOTUSMH, TAKHM KakK MpoTrpaMMHast
WHKeHepusl,  HMH(pOpMAIMOHHAs  0e30MacHOCTh,  HHGOPMAIMOHHBIE  CHCTEMBI
Y TEXHOJIOTHH, MOOUIIbHBIE CUCTEMBI M CETH, OOJIbIINE JaHHBIC U MAITMHHOE 00YUYCHHE,
NPOMBINIJICHHBI ~ WMHTEPHET BEIIEH, WCKYCCTBEHHBIM HMHTEIUIEKT, TEXHOJOTHUHU
OecripoBOJHONW  CBA3M, pPOOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHH,  CHUCTEMBbI
pacrnpeesiéHHOTO peecTpa, TEXHOJIOTUU BUPTYaJbHOM U IOMOJHEHHON peabHOCTEH.

OcHoBHas 11e71h U3y4YeHus1 yueOHoro npeameta «MudopmaTuka» Ha yrayOonéHHOM
YpOBHE cpenHero ooOmiero oOpa3oBaHusi — oOecHeYeHUEe MaJbHEHIIEro pa3BUTHS
MH(GOPMAITMOHHBIX KOMITETEHITNI 00y4aroierocs, ero TOTOBHOCTH K JKU3HH B YCIOBUSAX
pa3BuBaroIierocs WH(GOPMAIMOHHOTO OOIIECTBA M BO3pacTaloulel KOHKYpEHLUU
Ha pbhIHKE Tpynaa. B cBsa3u ¢ »tuMm uzyuyenue uHpopmatuku B 10—11 kiaccax A0MMKHO
00eCTIeUYHTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, OCHOBAaHHOTO Ha TMOHUMAHUU POJHU
uHGOPMATUKU, HH(OOPMALMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B COBPEMEHHOM
0OIIIECTBE;

c(OpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBILIUICHUS;



denepanbhas padouas nporpamma | MabopmaTrka. 10-11 kmaccel (yriyOa&HHBIA YpOBEHb)

c(hOpMUPOBAHHOCTh YMEHUHN pa3inyaTh (PakThl U OLEHKH, CPABHUBATH OLIEHOUHBIE
BBIBOJIbI, BHMJIETh HX CBSI3b C KPUTEPUSIMH OLIEHUBAHUS U CBSI3b KPUTEPUEB
C OMNpENeIEHHOM CUCTEMOW IIEHHOCTEH, MPOBEPSATh HAa JIOCTOBEPHOCTH M 0000IIaTh
uHpOpMAIIHIO;

c(OPMUPOBAHHOCTh IPEJICTABICHUNA O BJIMSAHUM HH(YOPMAIMOHHBIX TEXHOJIOTHM
Ha OKU3Hb 4YeJNOBEeKa B OOIIECTBE, MOHMMAHHE COIHMAIBHOIO, SKOHOMHUYECKOTO,
HOJUTUYECKOTO, KYJIbTYPHOIO, IOPUIMYECKOrO, MPHUPOJHOIO, HSPTrOHOMHUYECKOIO,
MEAMIIMHCKOTO U (PU3HOJIOTHYECKOr0 KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHUH;

MPUHATUE TPABOBBIX M 3TUYECKHX ACHEKTOB HMH(POPMALMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJICH, BOBJIEYEHHBIX B CO3/IaHUE U HCIIOJIb30BaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIH;

CO3JaHME YCJIOBUM U1 PAa3BUTHS HAaBBIKOB Y4Y€OHOWM, MPOEKTHOH, Hay4dHO-
UCCIIEIOBATENIbCKOM W TBOPYECKOM  JIEATENbHOCTH, MOTHUBALIMUA  OO0YyYaroUIuxcs
K CaMOpPa3BUTHIO.

B conepxxanun ydeOHoro mpeamera «HHpopmaTHka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pas3zelia.

Paznen «{udpoBas rpaMOTHOCTB» MOCBSIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpYyTUX 3JEMEHTOB LHU(PPOBOrO0 OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEACTB OINEpalMOHHOM cucTteMmbl, pabore B cetu IMHTepHeT
Y UCIIOJIb30BaHUIO MHTEPHET-CEPBUCOB, UH(HOPMALIMOHHON O€30MaCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(POPMATHKW» BKIIOYAET B CEOS] MOHSATUHHBIN
anmapaT  MH(OPMATUKH, BONPOCHl  KOAMPOBaHUS  WHGPOPMALUHU, HU3MEPEHUs
MH(OPMAIMOHHOTO 00BbEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKKM M KOMIIBIOTEPHOIO
MOJIETTUPOBAHUSI.

Paszpgen «AnropurMsl W IPOrpaMMUpPOBAHHME)»  HANPABIEH Ha Pa3BUTHE
QITOPUTMHYECKOTO MBIIIJIEHUS, Pa3paOd0TKy ajJrOPUTMOB MU OLEHKY HMX CIO0KHOCTH,
(GopMHpOBaHNHE HABBIKOB peajM3allMd MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopmanmoHHbIe TEXHOJOTHM» MOCBAIIEH BONPOCAaM MPUMEHEHUs
MHPOPMALIMOHHBIX TEXHOJIOTWH, pEaIM30BaHHBIX B MPUKIAIHBIX MPOTPaMMHBIX
NPOAYKTaX M HWHTEpHET-CEpBHUCAaX, B TOM UHCIE B 3aJadyax aHalu3a JaHHbIX,
MCIOJIb30BaHUI0 0a3 TaHHBIX U 3JICKTPOHHBIX TaOJMIL ISl pEIICHUs MPUKIAIHBIX 3a/ad.

B npuBenénHom panee coxaepkanun ydeOHoro mnpeamera «MHdopmaTrkay
KypPCUBOM BBIJICIICHBI JOMOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAST B 00A3aTEIbHYIO
nporpaMMy OOy4YeHHUS, HO MOTYT OBITh MNPEIIOKEHBI Uil HW3YYCHHs] OTIEIIbHBIM
MOTHUBUPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCH.

YrnyOnéHHbIi YPOBEHb U3YUYEHUS UH(GOPMaTUKU PEKOMEHIyeTCs
JUISL  TEXHOJOTUYECKOro  Npoduiiss,  OpPUEHTUPOBAHHOIO  HA  HHKEHEPHYIO
u  uHQOpMAIMOHHYIO Cc(hepbl ACATENBHOCTA. YTIYOJEHHBIA YPOBEHb H3yUCHUS
uHpopMaTUKU  OOecrneyrBaeT: TMOATOTOBKY  OOy4YaloluXcs, OPUEHTUPOBAHHBIX
Ha CHEIHATbHOCTH B 00JacTH HH(DPOPMALMOHHBIX TEXHOJOTMA M HHXKEHEpHBIC
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CIIELIMAJIbHOCTH, YYaCTUE B POCKTHOW U UCCIE0BATENBCKON AEATEIIBHOCTH, CBI3aHHOU
C COBPEMEHHBIMHM HANPABJICHUSIMU OTPACIU HHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTWH, TOATOTOBKY K YYacTHIO B OJUMIHAAAAaXx MW caade EauHoro
rOCy/IapCTBEHHOTO SK3aMeHa M0 UH(POpPMAaTHKe.

[TocnenoBaTenbHOCTh M3YyUYEHUSI TEM B MpPEAeNax OJHOTO Toja OOyYeHHS] MOMKET
OBITh W3MEHEHA 10 YCMOTPEHUIO YUYWTENs TPH MOATOTOBKE paboueld MporpaMMbl
U TIOYPOUYHOTO TUTAHUPOBAHUS.

OO611ee 4nucno 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3y4YeHUs UHPOPMATUKK — 272 Jaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kiacce — 136 gacos (4 yaca B HEJEIIO).
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COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Hu¢posBas rpaMoTHOCTH

TpeOoBaHus TEXHUKH OE30MACHOCTH M THTHEHBI MPU paboTe ¢ KOMIBIOTEpAMU H
JPYTUMU KOMITOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[TpunIUIIEI PaObOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTeM. ApxuTektypa (HoH
Heiimana. [apsapockas apxumexmypa. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOTPAMMBI
nporieccopoM. OneparrBHasi, MOCTOSHHAS U TOJATOBpeMeHHas namsiTb. OOMEH JaHHBIMU
C IOMOIIBIO KH. KOHTpOsUIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYyN K TaMsITH.

OCHOBHBIE TEHAECHLIHMHU Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJIorui. [lapamnensHbie
BbIUMCIIEHU. MHoromnpoueccopHbie cucteMmbl. CynepKoMnbloTephl. PacnpenenéHnbie
BBIYHCIIUTENBLHBIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX. MoOOUIbHBIE ITU(GPOBBIC
YCTPOWCTBA M HUX poOJdb B KOMMYHUKAIUsAX. BCTpO€HHBbIE KOMIIBIOTEPBHI.
MuxkpokonTposuiepsl. PoGoTr3npoBaHHbIie TPOU3BOACTBA.

[IporpamMHoe obOecrieueHre KOMITBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. Buibl
IpOrpaMMHOr0 oOecnedeHus: W UuX HaszHaueHue. (OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHus: MOOWIIbHBIX ycTpoiicTB. [lapamiensHoe nporpammupoBanue. CUCTEMHOE
nporpamMmHoe  obecrniedeHue. OrnepalMoOHHBIE CUCTEMBI. YTWIUTBHL  JlpaiiBepbl
ycTpoicTB. MHCTAIUISIMS ¥ IEMHCTAIUISIUS TPOrPAMMHOTO 00eCTieYeHUsI.

QaitoBpie  cucTembl. [IpuHIMIBI  pa3MeleHus W UMEHOBaHUS  ¢aiioB
B floiroBpeMeHHoM namstu. [llabnons! A1t onucanus rpymnmn ¢aiios.

[Iporpammuoe obGecrniedeHue. JlulleH3upoBaHUe MPOTPaMMHOTO OOeCIeUeHUs
u 1udpoBeIX pecypcoB. [IpornpuerapHoe M CBOOOIHOE TPOrpPaMMHOE OOECIIECUCHHE.
KoMmmMepueckoe M HEKOMMEpPYECKOE MCIHOJb30BaHUE MPOTPAMMHOTO OOECTeYeHUS
u 1udpoBbix pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas 3aKOHOIATEIHCTBOM
Poccuiickon @enepanuyu 32 HENPABOMEPHOE  MCIOJIB30BAHUE  IIPOIPAMMHOIO
oOecrieueHus U U(POBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS M anmapaTHbE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cereble mpotokodibl. Cetb MHTEpHET. Anipecanus B cety HTepHeT. [IpoTokonsl cTeka
TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenune IP-cetm Ha moaceTH ¢ TOMOINIBIO Macok mnoxaceteil. CereBoe
agMuHucTpupoBanue. [lomydeHue MAaHHBIX O CETEBBIX HACTPOMKax KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBSI3U C Yy3iIoM ceTd. OmpeleeHne MapuipyTa JIBUKEHUS
MAaKETOB.

Bunsr JIeSITeIbHOCTH B ceTu HNnTepner. CepBucsl HNuTepHera.
['eonndopmarimonHbie CHUCTEMBI. [ €0JIOKaIIMOHHBIE CEPBHUCHl PEATBHOTO BpPEMEHU
(Hampumep, JIOKanus MOOWJIBHBIX  Telne(OHOB, OmpeneleHuE 3arpyKeHHOCTH
aBTOMAruCTpajeil), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHUHUII.

! Kypcueom BbljieneH MarepHall, KOTOPBIH He SBJIAETCS 00S3aTENbHBIM IIPH M3Y4EHUH U HE BXOJUT B COJEPIKAHHE
MMPOMEXYTOYHOM UITM UTOTOBOM aTTECTAIMH IO TIPEIMETY.
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['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpBHCHI W yciayrd. CouuanbHble CETH —
OpraHu3anys KOJUIEKTUBHOI'O B3aUMOJEWUCTBHS U OOMeHa AaHHbIMH. CEeTeBOW ITHKET:
npaBuia NOBEACHUS B KuOeprnpocTpancTBe. [Ipobnema NOATMHHOCTH NOJYYEHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEIbLHBIE PECYPCHI.

TexHOreHHble M SKOHOMHUYECKHE YIPO3bl, CBSA3aHHBIE C HCIIOJIb30BAHUEM
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONoruid. OO0mme mnpoOiaemMbl 3amluThl
uHpopMaiuu u uHPOpMalMoHHON Oe3omacHocTu. CpencTBa 3amMThl MHpOpMaUu
B KOMIIBIOTE€paX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3HPOBAHHBIX HHQPOPMAIIMOHHBIX
cucremax. IIpaBoBoe obecredeHne HWHGOPMAIMOHHON O€30MaCHOCTH. JDIeKmpOHHAS
yugpposas noonucs, cepmuduyuposanuvie caimvl U OOKYMeHMbl.

[IpenoTBpallieHe HECAHKITMOHUPOBAHHOTO TOCTYNA K INYHOW KOH(PHUIEHITUATBHON
uH(pOpMaIUK, XpaHsAIIecs Ha MEPCOHATIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPOIMCTBAX.
BpenonocHoe nmporpaMmmHoe o0ecriedeHue U cnoco0bl 00pbObl ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHuzanus JUYHOTO apxuBa HMH(opmanuu. Pe3epBHOE KOMUpPOBAHHE.
[TaponbHas 3ammra apxusa.

udpoBanne naHHbIX. CUMMETpUYHbIE U HecMMMeTpuuHble mudpel. [ludpsel
npocroi 3amensl. udp Lezapsa. upp Buxenepa. Anropurm mmdposanus RSA.
Cmeeanocpadghusi.

Teopernueckne 0CHOBbI UH(POPMATUKH

Nudopmanus, nannble u 3HaHUSA. MHGOpMalMOHHBIE MPOIECChl B MPUPOJIE,
TEXHUKE U 0OILIECTBE.

HemnpepbiBHBIE ¥ JUCKpETHBIE BEIMYMHBI W CUTHaIBL.  HeoOxoaummocTh
JTUCKpEeTU3alu uHGOpMaIuu, NpeIHa3HaYeHHON JJ1sl XpaHEeHu s, iepegayr u 00paboTKu
B IIU(PPOBBIX CHCTEMAX.

JIBonuHO€e KonupoBaHue. PaBHOMEpHBIE M HEpAaBHOMEPHBIE KOJBL. J[ekoaupoBanue
COOOIIICHM, 3aMMCAHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOJO0B. YcnoBue DaHo.
[loctpoeHne  ONHO3HAYHO  JEKOAUMPYEMBIX  KOJOB €  IIOMOILIBKO  JepeBa.
I'pagh An.A. Mapkosa. Enunauiisl u3mMepeHust koimuecTsa nHbopmanuu. AnpaBUTHBIN
MOJIXOJT K OLIEHKE KOJINYeCTBa MH(OpMaIuu.

Cucrembl cuucnenusi. Pa3BépHyras 3amuch 1LENbIX ©  APOOHBIX YHUCEN
B TIIO3UIMOHHOM cucTemMe cuucieHusa. CBOWCTBAa NO3UIIMOHHOM 3alHMCH  YHCIIA:
KOJMYECTBO IU(p B 3amuicH, MPU3HAK JACIMMOCTA YHCJIAa HAa OCHOBAaHHE CHCTEMbI
CUMCJIEHUSI. AJITOPUTM TNEPEBOJA LEJIOr0 4uciia U3 P-UYHOM CHUCTEMBI CUUCIICHHS
B JICCATUYHYIO. AJITOPUTM TepeBOAa KOHEYHOW P-w4HOW JpoOu B JCCATHYHYIO.
AJITOpPUTM MEPEeBO/A 1LIEJIOT0 YUCIA U3 JECATUYHOM CHCTEMBbI CUMCICHHS B P-uuHylo.
[lepeBon koHEWHOW mecATUYHOW aApobu B P-wynHyro. J[BouuHas, BOCbMepUYHas U
MIECTHAAIIATEPUYHAS CHCTEMbl CUHCIICHUSA, CBSI3b MEXIYy HUMH. ApupMETHIECKUE
ONEepalry B MO3ULIHUOHHBIX CUCTEMAX CUUCIEHUS. 1pouynasn ypasHoseuentas cucmema
cuucnenus. [[ouuHo-0ecaAmuyHas cucmema cyucienus.

Komuposanue texcroB. Komuposka ASCII. OgnoOaiitHbie KOaupoBKU. CTaHmapT
UNICODE. Koaupoka UTF-8. Onpenenenrie nuuHGopMalimoHHOro 00bEMa TEKCTOBBIX
COOOILIEHUH.
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KoaupoBanue uzobpaxenuii. OueHka MHPOPMAMOHHOTO 00BEMA rpaduueckux
JAHHBIX [IPU 33JJaHHBIX Pa3pellieHUH U TIIyOuHEe KOJUpOoBaHus 1BeTa. L[BeToBbIEe MOAETH.
BektopHoe koaupoBanue. @opmatsl rpadudeckux daiinoB. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

KomupoBanue 3Byka. OneHka HMH(OpPMAIMOHHOTO OOBEMa 3BYKOBBIX JAHHBIX
IIPU 33JIaHHBIX YaCTOTE NUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa soruku. IloHaTtue BbicKa3biBaHMA. Breicka3biBaTenbHble  (OPMBI
(mpeaukaTsl). KBaHTOPHI Cy11eCTBOBAHUS M BCEOOIIIHOCTH.

Jlornueckue omnepanuu. TaOmuisl HCTUHHOCTH. Jlornueckue BBIPaXKEHUS.
Jlormueckue ToxkaecTta. Jl0Ka3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOILBIO TaOJIMUIL
VCTUHHOCTH. JIornueckue onepanuu 1 onepanuy HaJli MHOXECTBAMH.

3akoHbl anreOpbl JIOTMKU. OKBHUBAJEHTHBbIE IPEOOpPA30BaHUS  JIOTMUECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKUIHIA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMA.

Kanonnueckue QopMsbl Toruueckux BblpakeHH. COBEpLIEHHBIE TU3bIOHKTUBHbBIE
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (OPMBI, ANTOPUTMBI UX IOCTPOECHMSI MO TaOJHIle
VUCTUHHOCTH.

Jlornyeckne 3meMeHTBI B cocTaBe Komnbrorepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii  cymmarop. IloctpoeHne cxem Ha JIOTMYECKHX — DJIEMEHTax
[0 33JJaHHOMY JIOTMYECKOMY BBIPKEHHIO. 3allUCh JIOTUYECKOTO  BBIPAXKECHUS
0 JIOTUYECKOU cxeme. Muxkpocxemvl u mexHoN02UsL UX NPOU3BOOCMEA.

IIpeacraBieHye LEIbIX YUCEI B TaMATU KOMITbIOTEpA. OrpaHMYEHHOCTh IHANa30Ha
yucea NPU OIPAHUYECHUHM KOJIMYECTBA paspsAnoB. llepenonHenue paspsaHON CETKH.
be33nakoBbIe M 3HAKOBBHIC JAaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIM HOMOIHUTCIBLHBIM KOJI
OTPULIATEIbHBIX YHUCEIL.

[lobutoBble  sorumyeckue omnepauuu. Jlormyeckuid, apupMeTuyeckuii U
nukinyeckuit casurd. [HudpoBanre ¢ momMoIibio MOOUTOBOH OTEepaIuu «MCKII0Ya0IIee
NI ».

IIpeacraBieHre BEUIECTBEHHBIX YUCEN B MaMSATH KOMIIBIOTEpA. 3Hayallas 4acTb
U TNOpsAnoK uwucia. J[uama3oH 3HayeHUM BEHIECTBEHHBIX uucesl. [IpoGiembr
XPAaHEHUs BEUIECTBEHHBIX YHUCEN, CBSI3aHHBIE C ONPAHMYEHUEM KOJUYECTBA PA3PSIAOB.
BolnonHenne omnepanuii ¢ BEUIECTBEHHBIMH  UHMCJIAaMH, HAKOIUIEHHWE OIIMOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aAJITOPUTMOB
YIPaBJIEHUS UCTIOJHUTEISIMH Y BBIYACIUTEIBHBIX AITOPUTMOB. OTpeIeIEHNE UCXOTHBIX
JAHHBIX, IPU KOTOPBIX aJIrOPUTM MOKET aTh TpeOyeMbli pe3yibTar.

Otanbl pemieHus 3aJad  Ha KOMIblOTepe. MHCTpyMEHTalbHBIE CpPEICTBA:
TPAHCISATOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U MHTEpHpPETAlUs TPOrPAMM.
BupryanbHble MAallIWHBI.
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WuTterpupoBanHass  cpeaa  pa3paboTku.  Meronbl  OTHAAKM  MPOTPaMM.
Hcnonb3oBanue TpacCUpOBOYHBIX Tabmui. Otnagounblii  BeiBoa. [lomaroBoe
BBITIOJIHEHUE MTporpaMmbl. Touku octanoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunsl JgaHHBIX:
L[EJIOUYKCIICHHBIC, BEIICCTBEHHBIC, CUMBOJIbHBIEC, Jiorndueckue. BerBienus. CrnoxHbie
ycnoBus. [luknel ¢ ycnoBueM. [ukiael mo mnepemMeHHOW. B3ammo3aMeHseMOCTb
pa3IMYHbIX BUAOB LUKIOB. MIHBapuaHT nukia. CocTaBiI€HUE IUKIIA C UCIOJIb30BAHUEM
3apaHee ONpeNeIEHHOIO MHBAPUAHTA [IUKJIA.

JlokyMeHTHpOBaHUE mnporpamMm. lcnonbs3oBaHue koMMmeHTapueB. lloaroroBka
OMMUCAHUA MPOrPaAMMBbl 1 UHCTPYKIHUH JIJISI ITOJIb30BATENS.

AnroputMbl  00pabOTKM HaTypallbHBIX YMCEN, 3alUCaHHBIX B TMO3UIMOHHBIX
CUCTEMaX CUHCICHMS: pa3OMeHHe 3alucyh 4Yuciia Ha  OTAEIbHbIE  LUQPBHI,
HAaXOXXJEHUE CYMMbl M TpouW3BelNeHUs 1Udp, HAXOXKICHHUE MaKCUMaIbHOU
(MUHUMATBHON) TUDPHI.

Haxoxnenue Bcex NpOCTBIX 4YMCEN B 3aJaHHOM JauarnasoHe. l[IpencraBnenue
yuciaa B BUJE HaOopa MPOCTBIX COMHOXKHUTEIEH. AJNTOpUTM OBICTPOrO BO3BEICHUS
B CTCIICHbD.

O6paboTka JaHHBIX, XpaHAmuxca B (¢ainax. TekcToBble U JBOUYHBIC
daiinbl. daitnioBeie nepeMeHHble ((dainoBbie ykazarenu). Urenune u3 daiina. 3anuch
B (haii.

Pa3buenne 3agaun Ha moazamaun. [logmporpammbl (mipouieaypsl U (PYHKIIUHN).
Pexypcus. PexypcuBHbie 00beKThI ((pakTainbl). PekypcuBHbIE IPOIEAYPHI U QYHKIIUH.
Hcnonb30BaHue cTEKA AJIs1 OpraHU3AIMU PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanne  cTaHmapTHOM  OMOMMOTEKM  fA3bIKA  MPOTrPaMMHUPOBAHMUS.
[ToaxmtoueHne OHOIMOTEK MOAMPOTPAMM CTOPOHHHUX MPOU3BOAUTENCH. MOMYIbHBIM
MPUHIIUI TOCTPOEHUS MPOTPAMM.

Uucnennbie Metoasl. TouHoe W TPUOMDKEHHOE pEIICHUS 3aaaud. UYWCIEeHHbIS
METO/Ibl PEIIEHUs YypaBHEHWH: MeTol Tmiepebopa, METOJA TMOJOBHHHOTO JIEJICHUS.
[TpubnmxEHHOE BRIUUCIICHHE JIJTUH KPUBBIX. Bhiunciienue mioiaaei puryp ¢ noMonibo
YUCJIEHHBIX METOJIOB (METO/ MPSMOYTOJLHUKOB, METO/ Tparneuuii). [Touck Mmakcumyma
(MuHUMYMa) QYHKITUU OJTHOM TIEPEMEHHONW METO0M MOJIOBUHHOTO JICJICHHUS.

O6paboTka  CHUMBOJIbHBIX  JIaHHBIX. BcTrpoennsie byHKIIUU  sA3bIKA
MPOTPAaMMUPOBAHUS JIJIT OOpaOOTKM CHUMBOJBHBIX CTPOK. AJNTOpPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA TMOSBICHUN CHMBOJIA B CTPOKE, pa3OMeHUE
CTPOKH Ha CJIOBa 1O MPOOEIbHBIM CUMBOJIaM, TTOUCK MOACTPOKH BHYTPH JTaHHOUW CTPOKH,
3aMEHa HAMJEHHOW MOJCTPOKHU Ha JIPYTYIO CTPOKY. ['eHepanus Bcex CIOB B HEKOTOPOM
andaBuTe, YIOBICTBOPSIONINX 3aJaHHBIM orpaHudeHusM. I[IpeoOpasoBaHue uwncna
B CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel ¥ IIOCJIENOBATEILHOCTH  4HcCel.  BpiyucieHue  0000MEHHBIX
XapaKkTepUCTUK SJIEMEHTOB MAacCHBa WJIM YHWCIOBOW MOCIEA0BATENLHOCTU (CYMMBI,
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MPOU3BEICHUS, CPEAHEr0 apu(METHUEeCKOr0, MHUHUMAJILHOTO W MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, VAOBJICTBOPSIONIMX 3aJaHHOMY YCIIOBHIO).
JIMHENHBIM NOUCK 3aJJaHHOTO 3HAUCHHUS B MACCHUBE.

CopTupoBka OJgHOMEpPHOTO MaccuBa. [IpocTbie MeTOABl COPTUPOBKH (METOJ
My3bIpbKa, METO/ BbIOOpa, cCOpTUpOoBKa BcTaBkamu). CopTupoBka ciusiHueM. beicTpas
coptupoBka maccuba (anroput™ QuickSort). /[BOMYHBIH MOWCK B OTCOPTHPOBAHHOM
MacCHBe.

JIByMepHbIe MacCUBBI (MAaTpUIIbl). AITOPUTMBI OOPAOOTKH JBYMEPHBIX MAaCCHBOB:
3aMIOJTHEHHUE IBYMEPHOTO YMCIOBOIO MAaCcCUBA IO 33JJaHHBIM ITPAaBUIIaM, IIOMCK JIEMEHTA
B JBYMEPHOM MAacCHUBE, BBIUHCICHHE MaKCHMMyMa (MUHMMYyMa) U CyMMBI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTAHOBKA CTPOK U CTOJOIOB JIBYMEPHOTO MAacCHBA.
Paspabomrxa npocpamm 0ns pewenus npocmvix 3aoau ananuza oanuvix (ouucmka
OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKIOHEHULL).

NudopmManHOHHbIEC TEXHOJIOTHH

TekctoBeiii mporeccop. PepaktupoBanue u ¢opmatupoBanue. I[IpoBepka
opdorpadpuu u rpammaTiku. CpeacTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IPOILIECCOPE.
Hcnonp3oBanne ctwie. CTpyKTypupOBaHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasienue. KomnexkruBHas pabota ¢ JoKymMeHTaMu. MHCTPYMEHTHI pelieH3upOBaHUS
B TEKCTOBBIX mpoueccopax. O6maunble cepBuchl. JlemoBas mnepemnucka. Pedepart.
[IpaBuna UUTUPOBAHHMS HCTOYHUKOB M OQOpMIIEHUS OMOIHOrpaHUUecKUX CCHUIOK.
OdopmieHre crucka JUTEPaTyphl. 3HAKOMCTBO C KOMIBIOTEPHOM BEPCTKOM TEKCTA.
TexHuueckue cpeacTsa BBoJ1a TekcTa. CrieMan3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTEMaTUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIE 33Jlayd  aHAIM3a JAHHBIX: [POTHO3HPOBAHUE,
KJIacCU(pUKalLus, KIacTepu3alus, aHaIu3 OTKJIoHeHuH. [locnenoBaTeabHOCTh peleHus
3aJlay aHaJIh3a JJaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLICHKA KaYeCTBA IaHHBIX,
BbIOOD W/WJIM MOCTPOEHUE MOJEH, IPeoOpa3oBaHue JaHHBIX, BU3yalIHu3alusl JaHHbBIX,
UHTEpHpeTanns pe3yjpTaroB. IIporpammHble CpencTBa W HMHTEPHET-CEPBHCHI
JUIsl 00pabOTKK W MpeCTaBieHUsl AaHHBIX. bonblime nanHble. MammHHOEe 0Oy4eHHeE.
HnmennekmyanvHuiti anaius OAHHbBIX.

AHalu3 JaHHBIX C OMOUIBIO 3JIEKTPOHHBIX TabNuIl. Bhruncienne cymmbl, cCpeiHEro
apupMEeTHIECKOTro, HauOOJIBIIETO (HAaMMEHBIIIET0) 3HAUCHHUs Juarna3oHa. Beruucienue
kodddummenTa Koppensiue  IByX psjoB  AaHHBIX. [locTpoeHme  CTONIOYATHIX,
JMHENYaThIX U KPYroBeix nuarpamm. [loctpoenune rpadukos dyukmuii. [Togbop nuaMM
TpeH/a, pelIeHHe 3a7a4 MPOTrHO3UPOBAHUSI.

YucneHHoe pelleHre ypaBHEHUI ¢ MOMoIIbI0 oa0opa napamerpa. OnTumMu3anus
KaK TIOMCK HaWJIy4yllero pelieHuss B 3aJaHHbIX YycinoBusax. lleneBas ¢yHkIus,
orpaHudenus. JlokanbHble U TOOANbHBIA MUHHUMYMBI 1iefieBoi (yHKuuu. Perienue
3aJ1a4 ONTUMM3AIMH C TOMOUIBIO 3JIEKTPOHHBIX TaOIUIL.
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11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

Teopernyeckue MOAXOAbI K OLIEHKE KOJWYECTBA HH(POpManuud. 3aKoH
apnutuBHocTH uHpopmarmu. Dopmyna Xaptnu. MHbopmanuss U BEpOSTHOCTD.
®opwmyna lllennoHa.

Anroputmsl cxxatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl CKaTHsi JAaHHBIX C MOTEPSMU. Y MEHBIIICHUE TIIyOUHBI KOAUPOBAHUS
uBera. OCHOBHBIE Hjieu anroputMoB cxkatusa JPEG, MP3.

CkopocTh nepeaadn JTAHHBIX. 3aBUCUMOCTh BpEMEHU nepeaadn
0T MH(OPMALMOHHOTO 00BEMA MAaHHBIX M XapaKTEPUCTHK KaHajma CBs3U. [IpuumHBI
BO3HMKHOBEHUS OLIMOOK IpH nepenaye faHHbIX. KoJbl, mo3Bossione oOHapyX1uBaTh U
UCIPABIIATh OLUIMOKHM, BO3HMKAIOUIME IMPH Iepeaaye JaHHbIX. PaccTosHue X3MMHHTra.
Konuposanue ¢ noropenrem 6uToB. Koasl XoamMuHra.

Cucrembl. KoMrioHeHTBI cuctemMbl U UX B3auMmojencTBue. CucreMHbll 3¢ dexT.
VYnpasienue kak UHQpOpMaMOHHBIN Tporiecc. OOpaTHas CBS3b.

Mopnenmn u wmogmenuposanue. lLlens monenupoBanus. COOTBETCTBHE MOJAEIU
MOJIEIUPYEMOMY OOBEKTY WM IMpoleccy, Leau MojaenupoBaHus. dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBienue pe3yJbTaTOB MOJECIUPOBAHUSA B BHUJIE, YIOOHOM JJI BOCHPUATHS
yenoBekoM. ['paduueckoe npeacTaBiIeHUe JaHHbBIX (CXeMbI, TaOIUIbI, TpaduKu).

I'padsl. OcHoBHbIe nOHATHS. Bkl rpados. Onucanue rpadoB ¢ HOMOLIBIO MaTPHII
CMEXHOCTH, BECOBBIX MATPHLI, CIUCKOB CMEKHOCTH. PellieHne anropuTMU4ecKux 3aiad,
CBSI3aHHBIX C aHAJIM30M TpadoB (MOCTPOCHHE ONTHUMAJIBLHOTO IyTH MEXIY BEpIIMHAMU
rpada, ompenereHMe  KOJMYECTBA  PA3NIMUHBIX IMyTeHd  MEXKAy  BepIIMHAMU
OPUEHTHUPOBAHHOTO AILIMKIMYECKOTo rpada).

HepeBbs. bunapHoe paepeBo. JlepeBbss moucka. CrocoObl 00xoma Jepesa.
[IpencraBnenne apupmMeTHUECKUX BBIPAXKEHHUI B BUJE epeBa. J{UCKpEeTHBIE UTPBI IBYX
UTPOKOB ¢ noHou nndopmanueit. [loctpoenne nepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeTuu Urpbl B TaOIW4YHOW (QopMe. BBIUTPHINIHBIE W MPOUTPHIITHBIC TMO3UIIUH.
Boeidrpeliiiiabie cTpaTeruu.

CpenctBa ucCKyccTBeHHOro uHTesiekTa. CepBUCH  MAIIMHHOTO — MEpeBoja
U pacrno3HaBaHus ycTHOW peur. KorHutuBHble cepBuchl. MneHTudukanus u MOHUCK
u300pakeHui, pacnosHaBanue jauil. CamooOyuarouiuecs: cuctembl. MCKyCCTBEHHBIH
WHTEUIEKT B KOMIBIOTEPHBIX Hrpax. Mcrnoiap30BaHHE METOIOB HMCKYCCTBEHHOIO
MHTEUIEKTa B OOydalmmx cucremax. Mcrnoiab30BaHHE METOJI0OB HCKYCCTBEHHOTO
UHTEIeKTa B  poOoTorexHuke. HMuTepHeT Bemen. IlepcrnekTuBbl — pa3BUTHS
KOMITbIOTEPHBIX UHTEJJIEKTyaIbHBIX cucTeM. HeilpoHHbIe ceTH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
dopMmanuzanms NOHATUA ajnroputMa. MammHa ThIOpMHIa Kak YHUBEpCAJIbHas
Mojzenb BbluuciieHud. Tesuc Yépua—Tswropunra. Mawuna I[locma. Hopmanvuvie
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aneopugmvl Mapkosa. Aneopummuyecku Hepazpewiumsvie 3adayu. 3adava ocmaHosa.
Heegoszmoorcnocmv asmomamuueckoii omaaoku npocpamm.

OneHKa CJI0)KHOCTH BBIYUCIIEHHI. Bpems paOoThl 1 00bEM HCHOIB3YEMOM MTaMATH,
WX 3aBUCUMOCTb OT pa3Mepa UCXOAHBIX JIaHHbIX. OlIeHKa aCUMIITOTUYECKOUN CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIBHOM CIIOKHOCTU. [lepebopHble alropuTMBI.
[Tpumepsl pa3InyHBIX AITOPUTMOB PELIEHUS OAHOM 3aJa4H, KOTOPHIE UMEIOT PA3IHMYHYIO
CJI0KHOCTb.

[Touck mpOCTBIX YUCEN B 3aIaHHOM JIMAIa30HE C MOMOMIBIO AJTOPUTMA «PEIIETO
OpaTtocheHnay.

MHoropa3psigHbI€ 1IeNIbIe Yncia, 38141 ITUHHON apudMETHKU.

CrnoBapu (accoumaTUBHBIE MACCUBBI, 0TOOpaxkeHus1). Xau-radnuisl. [loctpoenue
an(aBUTHO-4aCTOTHOTO CJIOBApPS JJIS 3aIaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM si3vlKe. Buvioenenue nociedosamenvHocmeti
no wabnony. Pezynapnvie evipasicenus. Yacmommuulil ananus.

Crexku. AHanu3 MNpaBWIBHOCTH  CKOOOYHOTO  BBIpaXKEHMs.  Bpluucienue
apu(pMEeTHYECKOT0 BBIPAKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonb3oBaHue ouepeau Ajisl BpEMEHHOTO XPaHEHHUS TAHHBIX.

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

AnroputMbl Ha rpadax. IlocTpoeHne MHMHHMaJIbHOIO OCTOBHOIO J€peBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTHpOBaHHOTO Tpada. O6x00 epagha 6 enybuny.
Ob6x00  epagpa 6  wupuny.  KommuecTBO  pa3nMUHBIX  IyTed  MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO alMKIMYeckoro rpada. Amnroputm JledkcTpsl.
Aneopumm Dnovioa—Yopwanna.

JlepeBbst. Peanusanus nepeBa € NOMOIIBK CCBUIOYHBIX CTPYKTYyp. [[BOoMuHBIE
(bunapubie) gepeBbs. IlocTpoenume gnepeBa nisi  3aJaHHOTO  apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE aiaroputMbl 00xoaa jepeBa. Mcmonp3oBaHue creka U
ouepenu sl 00Xo/a JiepeBa.

JluHaMuyeckoe MporpaMMUpPOBAHUE KAaK METOJ PEIICHHs 3aad C COXPaHEHUEM
MPOMEKYTOUHBIX PE3yJIbTATOB. 3a/layd, peulaeMble € TMOMOLIBI0 JUHAMHYECKOIO
IPOrpaMMUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (YHKUMH, MOACYET KOJIMYECTBA
BapUAHTOB, 33J]a4H ONITUMHU3AITUH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM NpPOrpaMMUpoBaHuH. OOBEKTHI
u kinaccel. CBoHCTBa M MeETOAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJU3.
PazpaboTtka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO  MOJXO[A.
Wukarncynsuus, HacieJ0BaHue, TOJIUMOphU3M.

Cpenst  ObicTpoli  paspaboTku mporpamm. llpoektupoBanue wuHTEpdeiica
noJsib3oBarens. Vcronb30BaHue TOTOBBIX YIPABISAEMBIX 3JEMEHTOB JJIi MOCTPOCHUS
uHTepdeiica.

00630p s3bIKOB MporpammupoBanus. [loHsATHE 0 MapagurMax NMporpaMMHPOBAHUS.
H3yuenue 6mopo2o a3vika npocpammupo8anusl.
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NudopmanuoHHbie TEXHOJIOTUU

OTanbel KOMIIBIOTEPHO-MAaTEMAaTUYECKOT0 MOJEIUPOBAHUSA: IOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHHE MOJEIH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHaJHu3
PE3yIBTAaTOB MOJEIMPOBAHUS.

Jluckperuzanus Npu MaTeMaTHYeCKOM MOJIETMPOBAHUHN HENPEPBIBHBIX MTPOLIECCOB.
MopennpoBanue JBWKCHUS. MopenupoBanue OHOJOTMYECKHUX CUCTEM.
MareMaTtnyeckue MOJIETU B SKOHOMUKE. BbIUHCIUTENbHBIE SKCIIEPUMEHTHI C MOJEISIMHU.

O6paboTka pe3ynbTaTOB IKCIIEpUMEHTa. MeTo1 HAMMEHBIINX KBaipaToB. OlieHKa
YHICIIOBBIX MapaMeTpOB MOJEIHPYEMBbIX OOBEKTOB U IpoleccoB. BoccranoBienue
3aBUCHMOCTEM I10 PE3yJIbTATaM 3KCIIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIU. Meronsl Momnte-Kapuo. Nmuranmonnoe
MoienrpoBaHue. CUCTEMbBI MaCCOBOTO OOCITY>KMUBaHMSL.

Tabnuunbie (pensiroHHbIe) 0a3bl JaHHBIX. Tabnuia — npecTaBieHUE CBEACHUN
00 omHOTMHIHBIX 00BekTax. Ilone, 3amucek. Kirou tabmmipel. Pabora ¢ roTroBoi 0a3oit
JAaHHBIX. 3anojgHeHue Oa3bl JaHHBIX. llowWck, copTUpoBKa W (QuiIbTpauus JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl C NapamMeTpaMmH. Bbraucisgemsle MO
B 3aIIpocax.

MHororabnuunbple 0a3bl AaHHBIX. TUMIBL CBsized Mexay Tabmuumamu. BHemHuit
kito4. LlenocTHOCTh 6a3bl TaHHBIX. 3alIPOCHl K MHOTOTAaOJMYHBIM 0a3aM JIaHHBIX.

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

Hepenayuonnvie 6azvl 0annwix. IKcnepmmusie cucmemvl

NurtepHer-npunoxenus. [loHATHE O CEpBEPHOM M KIMEHTCKOM 4YacTAX CauTa.
TexHOmorus: «KJIMEHT — CEPBEP», €€ NTOCTOUHCTBA U HenocTaTkh. OCHOBHI si3pika HTML
n kackaaHeix Ta0mun ctuwien (CSS). Cuenapuu Ha s3bike JavaScript. @opMmbl Ha BeO-
CTpaHMIIE.

Pazmenienue Be6-caiiToB. Yciryra XocTHHra. 3arpy3ka ¢aiaoB Ha CailT.

BBox u300pakeHUld C HKCMOJIB30BAHUEM PA3IMYHbIX LU(PPOBBIX YCTPONCTB
(udpoBbIX (oToanmapaToB M MHKPOCKOIOB, BHJIEOKaMep, CKAaHEPOB M JIPYTUX
ycTpoiicTB). ['padumueckuit penaktop. Paspemenue. KanpupoBanue. cmpabieHue
nepcnekTusbl. [ 'ucrorpamma. Koppekuus ypoBHeid, koppekuus nsera. OoeciBeunBanue
LBETHBIX U300paxeHuil. Peryb. PaboTa ¢ obnactamu. OUuiabTphl.

MHuorocnoiiable  n3o0paxkeHusi. TekcrtoBble cion. Macka cnos. Kanambl
Coxpanenue BbiielieHHON oOmactu. [loaroToBka winttocTpanuii s BeO-CalTOB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas tpaduka. IlpumutuBbl.  V3MmeHeHwe  mopsaka — DJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpuseie. DopmaTel BEKTOPHBIX
pucyHkoB. Mcnonb3oBaHue KOHTYpOB. BekTopu3zaius pacTpoBbIX U300paKEHUH.

[IpyHUMIIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX Monened. CeTouyHble
Mojiend. Matepuainsl. MoenpoBaHie HICTOYHUKOB ocBeleHus. KaMmepbl. AU TUBHBIC
texHonoruu (3D-npuntepsl). [loHsiTHE O BUPTYyadbHONW PEATBHOCTH U JOMOJHEHHOU
pEanbHOCTH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI
IO TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJCTBOBAThCS ~ C(OPMHUPOBAHHOM  BHYTPEHHEH  MO3UIUMEH  JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TMO3UTHBHBIX BHYTPEHHHUX YOCXKICHHM,
COOTBETCTBYIOIIUX TPaJIULIMOHHBIM LEHHOCTSAM POCCUICKOTO oOw1ecTBa,
paclIMpEHNUE MKU3HEHHOTO ONbITA W OMNbITA JEATEIIBHOCTH B IMPOLECCE pPEaTN3alHH
CpeACTBaMH  y4eOHOro TMpeaMeTa OCHOBHBIX  HANpPAaBJICHUH  BOCHUTATEIbLHOU
JIEATEIIbHOCTH.

1) rpask1aHCKOr0 BOCIIUTAHMS:

OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH, YBa)KCHHUE 3aKOHA
U TPaBOMOpsJIKa, COOJIO/IEHHE OCHOBOMOJATaloNMX HOPM HHGOPMAIIMOHHOTO TpaBa
1 uHGOPMAIIMOHHON 6€30MacHOCTH;

TOTOBHOCTh  TMPOTHBOCTOATH  WMJCOJOTHH  OKCTpEMH3Ma,  HaIlMOHAIHM3MAa,
KceHoGOoOWH, JTUCKPUMHHAIMKA 10  COIMAIBHBIM,  PEIUTHO3HBIM,  PaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIBHOM ITPOCTPAHCTBE;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

IICHHOCTHOE OTHOIICHWE K HWCTOPUYECKOMY HACJIEeIHI0, JOCTHXeHusM Poccun
B HayKe, MCKYCCTBE, TEXHOJIOTHSAX, MIOHMMAaHHWE 3HAYCHHUS WHPOPMATHKH KaK HayKd
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
c(hOpPMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOrO  TOBEJCHUS,
CIIOCOOHOCTh OIICHUBATh CHUTYyalldI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCII€ B CETH
WNHurepHer;

4) 3CTEeTHYECKOro BOCIIUTAHUS

SCTETHYECKOE OTHOIIECHHE K MHPY, BKIIIOYAs SCTETHKY HAyYHOIO M TEXHMYECKOIO
TBOPYECTBA,;

CIIOCOOHOCTh BOCHPHUHHMMATH Ppa3IMYHbIE BHIBI MCKYCCTBA, B TOM YHCJIE
OCHOBAHHOTO Ha KCIIOJIE30BaHUK HH(OPMAILIMOHHBIX TEXHOJIOTHIA;

5) pu3HIecKOro BOCIUTAHMA:

c(hOpPMHUPOBAHHOCTh 3JI0pPOBOTO M Oe30macHoro obpasa >KW3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CUYET COOJIOACHHS TpeOOBaHMMA
0e30macHOM JKCIUTyaTallid CPeACTB  HMH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUH;
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6) TPyA0BOro BOCIUTAHUA:

FOTOBHOCTh K AKTHMBHOM [JICATCIBHOCTHM TEXHOJIOTMYECKOM U COIMaIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHMIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSTEIIBHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

uHTepec Kk chepam  mpodecCHOHATBLHOW  JICSITCIBHOCTH,  CBS3aHHBIM
c wuHGOPMATHUKOW, MPOrpaMMUpPOBAHUEM U HHGOPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMHA Ha JIOCTHIKEHHUSX HAYKM HWHPOPMATUKH ¢ HAYIHO-TEXHHUUIECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccuu
U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTKEHUU
BCEM KU3HHU,

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HAHHE TI00ALHOTO XapaKTepa HKOJOTUUECKUX MPOOJIEM U IMyTel UX pelIeHuUs,
B TOM 4YHCJI€ C Y4ETOM BO3MOXHOCTEH HWH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUI;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, AOCTHKEHUSAM HAYYHO-TEXHUYECKOIO IMpOrpecca M OOIIECTBEHHOU
IPAKTUKY, 32 CYET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB, NHPOPMAIIMOHHBIX
IPOLIECCOB M MH(POPMALIMOHHBIX TEXHOJIOTHI B YCIOBUAX LHU(PPOBON TpaHChHOpMauu
MHOTHX c(ep )KHU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO AESTENBHOCTh MHINBUIYAIbHO U B TPYIIIIE.

9) sMOUMOHAIBLHBII HHTEJLJICKT, MPENOJIAraroInii c(hOpMUPOBAHHOCTH:

CaMOpETYyJIMPOBAHUS, BKJIOYAIONIETO CAMOKOHTPOJb, YMEHUE [MPHUHHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAJIBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTHXKEHUIO LENH
U yCIEXy, ONTUMH3M, WHUIHUATUBHOCTb, YMEHHUE JI€MCTBOBATh, MCXOJ W3 CBOHUX
BO3MOKHOCTEM;

AOMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBAaTH €r0 TIPU  OCYIIECTBICHUM KOMMYHHKAIIMM, CIOCOOHOCTH
K COUYBCTBHIO U COTIEPEKUBAHMUIO;

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

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenust nHOOpPMATHUKA Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus
y obOyuatomierocs OyayT chOpMUPOBAaHBI METANPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHUBEPCAJIBHBIX YUCOHBIX MEUCTBHIX, & HMEHHO — IMO3HABATEIHHBIC YHHUBEPCATHHBIC
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yueOHble JEHCTBHUS, KOMMYHUKAaTHUBHbIE YHUBEpCajdbHblE Yy4yeOHbIE JEHCTBHUA,
pEryJISATUBHBIC YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUSA, COBMECTHAS AESATEIbHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIE HeiicTBHUS
Bba3oBnle Jornueckue 1eCTBUA:

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

YCTaHABIIMBATh CYIIECTBCHHBI MPWU3HAK WM OCHOBAaHUS Ui CPaBHCHWS,
KJIacCU(pUKaAIIUA U 000OIICHHUS;

OTIPEIEIATh IS ACATEIHHOCTH, 33/1aBaTh TapaMEeTPhl U KPUTEPUHU UX JOCTHKCHHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIaH peUIeHUs NpoOJeMbl C YU4E€TOM aHAllM3a HWMEIOIIMXCS
MaTepHaTbHBIX 1 HEMATEPHATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OIEHUBATH COOTBETCTBHUEC PE3YyJIhTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJIMHUPOBATh M BHITIOJNHATH PabOTy B YCIOBHSIX PEaJbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aWMOICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HECHHBIX TIPOOJIEM.

ba3zoBble ucciieoBarebCKue 1eiCTBUA:

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCIIEI0BATENIBCKOM M TPOCKTHOM JEATEIHHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0sieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a/iad, MPUMEHECHUIO Pa3IUYHBIX METOJ/OB
MO3HAHUS;

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

dbopMHpOBaTh HAyYHBIA THUIN MBIIUICHUS, BJIQJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

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

BBISIBJISITH IPUYUHHO-CJICJICTBEHHBIC CBSI3U U aKTyaJU3UpPOBaTh 3a7a4y, BbIIBUTaTh
TUNOTE3Y €€ pelIeHUs], HAXOJIUTh apryMEHTHI JIJIs I0Ka3aTeJIbCTBA CBOUX YTBEPIKICHHI,
3a/1aBaTh MMapaMeTPbl U KPUTEPUU PELICHUS;

aHaJM3UPOBaTh TMOJYUYCHHBIE B XOJI€ PEIICHUS 3aJauydl Pe3yJbTaTbl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTRIIATH IIeJICHANTpaBIECHHbBIN MOUCK MEPEHOCa CPEACTB U CITIOCOOOB JEHCTBUS
B MPO(HECCUOHABHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHHWS B TI03HABATEIBLHYIO M TMPAKTUYECKYIO 00JIacTu
KU3ZHEICSTEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTel;
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BBIABHUI'aTb HOBBIC UJICH, IPCAJIAraTb OPUTMHAJIBHBIC ITOAXO0AbI U PCIICHUS, CTABUTDH
HpO6J’I€MBI " 3a1a49U1, JOITYCKAOMINC aJIbTCPHATUBHBIC PCIIICHUA.

Pa6ora ¢ ungopmanmei:

BJIQJICTh HABBIKAMH TOJyYeHUs HWHPOPMAlUA W3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh IMOWCK, aHAJU3, CUCTEMAaTH3AIUI0 U HHTEPHPETAIHIO
uH(OpPMAITUHU PA3TUIHBIX BUIOB U (DOPM MPEICTABICHNUS;

CO371aBaTh TEKCTHI B PAa3JIMYHBIX (hopmMaTax ¢ y4€TOM HazHaYeHUs WHGOPMAIIH
U 1I€JICBOM ayIUTOPHH, BBIOUpAst ONTUMAJIbHYIO (OpMY MPEICTABICHUS U BU3YyaJIU3alllH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HH(pOpMAIMKM, €€ COOTBETCTBHE
MIPABOBBIM U MOPATLHO-3THYECKUM HOPMaM;

WCITOJIh30BaTh CPECTBa MH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
B PCIICHUH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX W OpraHU3allMOHHBIX  3aja4
c coOmoacHUEeM TpeOOBAaHUM SPrOHOMHKH, TEXHHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHns, TPaBOBBIX W OTUYCCKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30MacHOCTH;

BJIaJIETh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaIUK, UHHOPMAIIMOHHON
0€30IaCHOCTH JIMIYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUS
Oo0menue:

OCYHICCTBIATbL KOMMYHHUKAIIMKU BO BCCX C(l)ean KHN3HU,

pacCiio3HaBaTb HeBep6aJII>HI>I€ CpCaACTBa O6HI€HI/I$I, [IOHUMATh 3HA4YCHUC
COLMMAJIbHBIX 3HAKOB, PACIIO3HABATh IIPCAINIOCHIIIKH KOH(bHHKTHBIX CI/ITyaI_[I/Iﬁ U CMATYATh
KOH(DJTUKTHI,

BJIaACTh Pa3IN9YHbIMHU crnocooamMu O6HIGHI/I$I n B3aHMOI[€I>'ICTBPI$I,
APrYMCHTHUPOBAHHO BECTH AHUAJIOT, YMETh CMATYATDH KOH(i)J'H/IKTHBIG CUTyalmu,

pa3BépHyT0 N JIOTHYHO MU3JIaraTb CBOIO TOYKY 3PCHUA C UCITOJIB30BAHNCM SA3BIKOBBIX
CPEACTB.

CoBMmecTHasI 1eATEJIbHOCTD:

IIOHUMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM W WHIAMBUAYAIbHOU
paboTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ yUETOM OOITUX HHTEPECOB
Y BO3MOYKHOCTEHN Ka)JOTO YJIE€HA KOJUIEKTUBA;

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

OIICHUBATh Ka4€CTBO CBOETO BKJAJa M KaXXJOr0 y4acTHHUKA KOMAaH/Abl B OOIIUI
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npemyiaraTb  HOBBIE IIPOEKTHI, OLEHUBATh MJAEU C IIO3ULUU  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;
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OCYHICCTBIIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMIHBIX CUTyallUAX,
IMPOABIIATE TBOPUCCTBO U B006pa>K€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHble YHUBepcaJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranmsanus:

CaMOCTOSITEIIbHO  OCYIIECTBIIATH IO3HABATEIBHYIO JICSTEIBHOCTD, BBISBIISATH
npoOJIeMBbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3aladyd B 00pa3oBaTEIHHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITEIILHO COCTaBIIATH IUJIaH PEHICHUS TPOOJIEeMBbI C YUETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MTPEANOYTEHUIA;

JIaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacIMpsATh paMKH YI€OHOTO TIPeIMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIH;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIH OTIBIT;,

CIIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSIBICHHUIO IIUPOKOW IPYIUIIMN B Pa3HBIX
0o0JacTsX 3HAHWM, IMOCTOSIHHO TOBBIIMIATH CBOM OOpa3oBaTEIbHBIM W KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM;

BJIQJICTh HAaBBIKAMHU TI03HABATEIHHON pedieKCHH KaK OCO3HAHUS COBEpIIAeMbIX
JEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, MCIIOIH30BAThH
npuémbl pedIeKCUN JJIsl OLICHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

OIICHMBATh PHUCKA W CBOEBPEMEHHO MPUHUMATh PEIICHUS MO WX CHUKCHHIO;

MIPUHUMATh MOTHBBI M aPTyMEHTHI IPYTHX TIPU aHAJIA3€ PE3YIbTaTOB ACSITCILHOCTH.

IIpunsTHSs ceds ¥ APyrux:
NPUHUMATh ceOs1, TOHUMAasi CBOU HEIOCTATKH U JOCTOUHCTBA,
IIPUHUMATh MOTHBBI U APTYMEHTBI IPYTUX [PY aHAIU3€ PE3YJIbTATOB ACSITEIBHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO JIPYTHX HA OLIUOKY;
pa3BUBATh CIOCOOHOCTH MOHMMATh MUP C MO3UIIMH JPYTroro YeJIoBeKa.

NHNPEAMETHBIE PE3YJIBTATBI

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

BJIaJICHUE MPEACTABICHUSIMHU O POJIM HHPOPMAIIMH U CBSI3aHHBIX C HEW MPOIECCOB
B TIpHUpOJIe, TEXHUKE U OOIIECTBE, MOHATUAMU «HHPOPMAIHS», «HHPOPMAITMOHHBIHI
OpoIecC»,  «CHUCTEMa»,  «KOMIIOHEHTbl ~ CHUCTEMbD»,  «CHCTEMHBIH  3PPexT»,
«uH(pOpMAIMOHHASI CUCTEMAy, «CHCTEMA yIPaBICHUY;

BJIa/ICHHE METOJaMU MouCcKa MHpopMauu B cetu MHTepHeT, yMeHrne KpUTHYECKU
OLIEHMBATh WH(POPMAIINIO, IOJTYUESHHYIO U3 ceTH MHTepHeT;
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YMEHHE XapaKTepU30BaTh OOJIbLINE JaHHbIE, IPUBOAUTH IPUMEPHI HCTOYHUKOB MX
MOJIYYCHHUS] W HAIMpaBJICHUS HCIOJb30BaHUs, YMEHHUE KIACCU(PUIIMPOBATH OCHOBHBIE
3aJa4M aHajiu3a JaHHBIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIMS, KIacTepu3aus, aHallu3
OTKJIOHEHHUI), TOHUMAaTh MOCJIEIOBATEIbHOCTh PELIECHUS 3a/1a4 aHaju3a JTaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KauyecTBa JAaHHBIX, BHIOOp /WM MOCTPOCHHE
MOJIeJM, TpeoOpa3oBaHWE JIAHHBIX, BHU3yalM3alMs JaHHBIX, HHTEpIpETalus
pE3yJIbTaTOB;

NOHMMAaHUE OCHOBHBIX TMPHUHIMUIIOB YCTPOWCTBA U  (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHUSA
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIa/ICHE HABBIKAMU PAa0OTHI C ONEPALMOHHBIMU CUCTEMaMHU, OCHOBHBIMH BUIAMH
OpOrpaMMHOro oOecredeHust s pelleHuss Y4eOHbIX 3ahad 10 BbIOpaHHOU
CHelUaIN3alNH;

HaJINYMUE MPEICTaBICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIK B COBPEMEHHOM MHUPE,
0 0a30BBIX MpPUHIUIAX OpPraHU3alud U (PYHKIHOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 o0mMX NpuHIUIaxX pazpaboTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MIOHUMAHUE YIPOo3 HHPOPMALMOHHON OE30IMaCHOCTH, HCIOJIb30BAHHE METOJIOB
U CPEACTB NPOTHUBOJEHCTBUS O3TUM yrpo3aMm, COOJIOJEHHE Mep Oe30MacHOCTH,
pEeIOTBpAllalONMX  HE3aKOHHOE  pacnpoCTpaHEHUE  IMEPCOHANBHBIX  JIAHHBIX,
coOmoieHne TpeOOBaHUN TEXHUKM O€30MacHOCTM M TUTHEHBl IMpu  padoTe
C KOMITBIOTEpAaMH W JIPYTUMH KOMITIOHEHTaMH HH(PPOBOTO OKPYKECHHS, MOHUMAaHUE
MIPABOBBIX OCHOB HCIIOJB30BaHMS KOMIBIOTEPHBIX MPOTpaMM, 0a3 JaHHBIX M PabOTHI
B cetu UHTEpHET;

MOHMMAaHWE OCHOBHBIX MPHUHIMIIOB JUCKPETH3AIMU  Pa3jINYHbIX  BHUJIOB
uH(bOopMaIuU, yMEHHE ONPeAesTh THHOPMAIIMOHHBINH 00bEM TEKCTOBBIX, T'padUuecKux
Y 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax JUCKPETU3alMH, YMEHHUE ONPEIeNiTh
CPEIHIOI0 CKOPOCTh Tepenaddl TaHHBIX, OIICHWBATh W3MEHEHHE BpPEMEHHU Iepeaadu
IpU U3MEHEHUH MH(POPMALIMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U;

YMEHHE HCIIOJIb30BaTh MPHU PEUICHUH 33/1a4 CBOMCTBA MO3UIIMOHHON 3alUCH YHCE,
aJITOPUTMa MOCTPOEHUS 3allMCH YHCIIa B TO3UIIMOHHOM cUCTEME CUMCIIEHUS C 3aJaHHbIM
OCHOBAaHHMEM M TIOCTPOEHHUS dYHCIa MO CTPOKE, CojepXalleld 3amuch 3TOr0 4ucia
B TIO3UIIMOHHOW CHUCTEME CYHCICHHUS C 3aJaHHBIM OCHOBAaHHWEM, YMEHHE BBITIONHSATH
apu(mMeTryecKue onepayy B MO3UIUOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHE BBITIOJHATH MPEOOPA30BAHMSI JIOTHUECKUX BBIPAKEHUH, UCTIONB3YS 3aKOHBI
anreOppl  JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHWE B JTU3BIOHKTHBHOMN
U KOHBIOHKTUBHOW HOpPMalbHBIX (opmMax MO 3agaHHOW TaOIUIlE MCTUHHOCTH,
UCCIIeIOBATh 00JIaCTh NCTUHHOCTH BBICKA3BIBAHUS, COJIEPIKAIIETO TIEPEMEHHEBIE, peIiaTh
HECJIOKHBIE JIOTUYECKUE YPAaBHEHUS M CUCTEMbl YPaBHEHHUI;

NOHUMaHue 0a30BBIX AITOPUTMOB 00PAaOOTKU YKCIIOBOM M TEKCTOBOW MHpOpMaLUu
(3amuch yKces B MO3UIIMOHHOM CUCTEME CUMCIICHHSI, HAX0XKJIEHUE BCEX MPOCTHIX YUCEI
B 33/IaHHOM JIMana3oHe, 00paboTKa MHOTOPA3PSAHBIX LEIBIX YUCEI, AaHATTU3 CUMBOJIBHBIX
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CTPOK M JIpYTHX), aITOPUTMOB MOKMCKA U COPTUPOBKH, YMEHHE OMPEAETATh CIOKHOCTD
U3y4aeMbIX B Kypce O0a30BBIX aJrOpUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MAacCHBa,
COPTHPOBKAa MAacCHBa, IMEPEOOPHBIC AITOPUTMBI, JBOMYHBIA TOWUCK) U TMPUBOAUTH
IPUMEPHI HECKOIBKUX aJIrOPUTMOB Pa3HOM CII0KHOCTH JIJISl PEIICHHSI OJHOM 3a7auu;

BJIQJICHUE YHUBEPCABLHBIM SI3bIKOM IIPOTPaMMHUPOBAHUS BEICOKOTO ypoBHs (Python,
Java, C++, C#), npeacraBieHusIMU 0 0a30BBIX TUINAX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHE HCIO0JIb30BaTh OCHOBHBIEC YNPABISAIOLUINE KOHCTPYKIIMH, YMEHHUE OCYIIECTBIISATh
aHallM3 TMPEAJIOKEHHON MpPOrpaMMBI: OIpPENemsaTh pPe3yiabTaThl paboOThl MPOTPAMMBI
IpU 33JaHHBIX HCXOJHBIX JAaHHBIX, OMNPEAENATh, NPHU KaKUX HMCXOJHBIX JaHHBIX
BO3MOXKHO IOJYYEHHE YKA3aHHBIX DPE3YyJIbTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT
npuBecTd K omuOke B pabore mporpamMmbl, (QOPMYIUPOBATH MPEAJIOKEHUS
10 YJIYYIIEHUIO IPOIPaMMHOTO KOJa;

YMEHHE  CO3/1aBaTh  CTPYKTYpUPOBAHHbIE  TEKCTOBBIE  JOKYMEHTHl U
JEMOHCTpALlMOHHbIE MaTepuaibl C HCIOJIB30BAHUEM BO3MOXKHOCTEM COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE HCIIONb30BaTh JJIEKTPOHHbBIE TaOMUIBl IS aHallM3a, IPEACTaBICHUS
u 00pabOTKM [aHHBIX (BKJIKOYAs BBIYHUCIEHUE CYMMBbI, CPEIHEr0 apu(pmMeTH4ecKoro,
HauOOJIbIIEr0 U HAUMEHBIIET0 3HAUCHUH, pelleHne ypaBHEHUH, BBIOOpP ONTUMAIbHOIO
pelieHus, No00p JIMHUYU TPEHAA, pellieHUE 3a7a4 IPOrHO3UPOBAHMS).

B npouecce nzyuenust kypca napopmatuku yriayon€HHoro yposHs B 11 kmaacce
o0yJarouMucs 0y1yT JOCTUTHYTHI CIEAYIOLIUE TPEIMETHBIE PE3YNIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOJBI, JIONYCKAMIIHE  OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUM (MpePUKCHBIE KOJbI), UCIOJIB30BATh MPOCTEUIINE KOIbI,
KOTOpBIE€ MO3BOJSIOT OOHAPYKMUBAThb M MCHPABIATH OUIMOKHM NpU Mepenadye JaHHBIX,
CTPOUTH KOJl, OOECHEYMBAIOIIMNA HAUMEHBIIYI0 BO3MOXHYIO CPEIHION JJIUHY
COOOIICHMS MPU U3BECTHOM YaCTOTE CUMBOJIOB, MOACHITH MPUHUMIIBI paOOTHI MPOCTHIX
aJITOPUTMOB CXKaTHsl TAHHBIX;

YMEHUE pellaTh aIrOPUTMUYECKHUE 3aa41, CBA3aHHbIE C aHAIN30M rpadoB (3a1a4u
MOCTPOEHUS ONITUMAJILHOTO IyTH MEXIY BEpUIMHAMU rpada, onpeaeaeHus: KOJIN4ecTBa
pa3IMuYHBIX MyTeH MEXAy BEpIIMHAMH OPHUEHTUPOBAHHOTO alMKINYecKoro rpada),
YMEHUE UCTOJIB30BaTh IEPEBbS MIPU AHAJIM3€E U TOCTPOSHUH KOJIOB U JIJIsl IPEJICTABIICHUS
apu(MeTHYeCKUX BBIPAXKEHHUM, MpU PELICHUH 3aJad MOUCKA U COPTUPOBKH, YMEHHE
CTPOUTH JIEPEBO HWIPbI MO 33aJaHHOMY aJFOPUTMY, pa3padaThiBaTb U OOOCHOBHIBATH
BBIMTPBIITHYIO CTPATETUIO UTPHI,

yMeHHEe pa3palaThiBaTh U Peain30BbIBaTh B BUE MPOrpaMM 0a30BbIE aJTOPUTMBI,
yYMEHUE UCTOJb30BaTh B IpOrpaMmax JaHHbIE Pa3IMYHbIX TUIIOB C Y4ETOM OrpaHUYCHUMA
Ha JIMana3oH MX BO3MOKHBIX 3HAYEHWM, TPUMEHATHh MpPHU PEIICHUHU 3a7ad CTPYKTYpHI
JaHHBIX (CIHCKH, CJIOBAPH, CTEKU, OYEPEH, 1EPEBbA), UCIIOIB30BATh OA30BBIE ONEPALIUU
CO CTPYKTYpaMu JaHHBIX, IPUMEHSTh CTAHIaPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI J1JIs1
00paOOTKH YHUCIIOBBIX JTAHHBIX U CHUMBOJIBHBIX CTPOK, HCIONb30BaTh MPH pa3pabOTKe
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nporpaMM OMOJIMOTEKH TMOANPOrpaMM, 3HaThb (HYHKIMOHAIbHBIE BO3MOXKHOCTHU
WHCTPYMEHTAJILHBIX CPEACTB Cpelbl pa3pabOTKH, YMEHUE HCIOJb30BaTh CPEACTBA
OTJaJKH TPOrpaMM B CpeAe NpPOrpaMMHUpPOBaHUsS, YMEHHE JOKYMEHTHUPOBATH
IPOrpamMMmBbl;

yYMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMU CBEACHHUSIMHU O 0a3zax NaHHBIX, UX CTPYKTYpe, CpeAcCTBax
Co37aHus U pabOTHl ¢ HUMH, YMEHHE HCIIOJIH30BaTh TAOJIMYHBIC (PEISIIIMOHHBIE) Oa3bl
JAHHBIX (COCTaBISATH 3alpochl B 0a3ax [1aHHBIX, BBIMOJHATH COPTUPOBKY U TOUCK
3anMcel B 0a3e JaHHBIX, HANOJHATH pa3pabOTaHHYIO 0a3y NaHHBIX) U CIPABOYHBIE
CHCTEMBI;

YMEHHUE HCMOJIb30BaTh KOMITBIOTEPHO-MAaTeMaTUYECKHEe MOJCIU IS aHalu3a
OOBEKTOB U MPOLIECCOB: (POPMYIHPOBATH LEIb MOJEIUPOBAHMS, BBINOIHATH AHAIH3
PE3yJIbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJEIU
MOJEIIUPYEMOMY OOBEKTY WIIM IMPOIECCY, MPEACTABIATh PE3yIbTaThl MOAECIUPOBAHUS
B HATJISITHOM BUJIC,

yMEHUE OpraHU30BbIBATH JUYHOE  HUH(OpPMALMOHHOE IPOCTPAHCTBO
C HCIOJb30BAaHUEM PA3NUYHBIX CPEICTB LUDPOBBIX TEXHOJOTUH, MOHHUMAaHHE
BO3MOXKHOCTEH  IU(POBBIX  CEPBUCOB  T'OCYAAPCTBEHHBIX  YCIYr, LU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB pPabOThl, BO3MOXXHOCTEH U OTrpaHUYCHUSA
IPUMEHEHUS TEXHOJIOTUI HCKYCCTBEHHOI'O MHTEJUIEKTA B PA3IMYHBIX 00JIaCTSIX, HATUYUE
MPEACTABICHU O Kpyre pemaeMblx 3aJad MallMHHOrOo oOydeHus (pacro3HaBaHUS,
KJIaCCU(UKALMU U TMPOTHO3UPOBAHUS) HAJIMUYUE MPEACTaBICHUN 00 HCIOIb30BAHUU
MH(OPMAITMOHHBIX TEXHOJIOTUH B PA3IMYHBIX MPOGECCHOHANTBHBIX cdhepax.
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10 KJIACC
HaumenoBanue
Ne KomnnuectBo OCHOBHBIE BUJIBI 1€ATEILHOCTH
pa3lesioB U TEM [IporpamMmmHoe coniepxanue
n/m 4acoB oOy4aromuxcs

y4e0HOTO MpeaMeTa

Pa3nen 1. HndpoBasi rpaMoTHOCTH

11

Kommbrorep —
YHHBEPCAILHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

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

[TpuHIIUTIBI pAOOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢dbon Heiimana. 'apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBITIOJIHCHHUEC ITPOrpaMMBbI IIPOLIECCOPOM.

OnepaTtuBHas, MOCTOSTHHAS U
JOJIrOBpeMeHHast maMatb. OOMeH
JAHHBIMH C TIOMOILBIO IIIUH.
KoHTpoJutepbl BHEIIHUX YCTPOMCTB.
IIpssMO¥ OCTYII K IAMSITH.
OCHOBHBIE TEHAECHIUH PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.

AHaIA3UPOBATH YCIOBUS
VICIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYITHBIX KOMIIOHEHTOB IIU()POBOTO
OKPY>KEHHUsI C TOUKH 3pEHUsI TPeOOBaHUI
TEXHUKUA 0€30MaCHOCTH U TUTHUEHBI.
OnuceIBaTh COCTaBHBIE YACTH

Y IPUHLMIBI PaOOTHI KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIBIOTEPHI Pa3HBIX
IIOKOJICHUM.

Uckats B cetn UHTEpHET HHPOpMALIKIO
00 OTEUECTBEHHBIX CICIMAINCTAaX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIIbHON TEXHUKH.

[IpuBOIUTH NTPUMEDHI,

! Kypcusom B cojiepKaHUU TEMATHYECKOTO MJIAHUPOBAHUSA BhIIEIAETCS MaTepHall, KOTOPBIH He SBISETCS 0053aTesbHBIM IIPY H3Y4EHUH M HE BXOJUT B COJEPKAHHUE IIPOMEKYTOYHON UK
WTOTOBOMW aTTECTALIUU O MPEAMETY.
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[TapannenbHble BEIYUCICHMUS.
MHoronpo1ieccopHbie CUCTEMBI.
CynepkomnbroTepsl. Pacipenenénnbie
BBIYHCIUTEIbLHBIE CHCTEMBI M 00paboTKa
0O0JIBIINX JaHHBIX. MOOMIIBLHBIC

1T (POBBIC YCTPOUCTBA M X POJIH

B KOMMYHUKaIusX. BctpoeHHbie
KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHL.
PoGoTu3npoBaHHbIE MPOX3BOACTBA

NOATBEPIKIAIOIIME TEHACHIINN PAa3BUTHS
BBIYMCIINTEIbHON TEXHUKH.

[TosiICHATP CYIIHOCTH MapajuieIbHbIX
BbIYMCieHu. [IpuBoauTs MpuMepsI
3a/1ad4, Ui PEIIeHNUs] KOTOPBIX
IPUMEHSIFOTCS] CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUX WUJIU TEXHOJIOTUU
pacnpenenéHHbIX BBIYMCICHHM.
XapakTepu3oBaTh pOOOTU3HPOBAHHbBIE
POU3BO/ICTBA, MOOMJIbHBIEC LIU(POBHIE
YCTPOMCTBA U UX POJIb B KOMMYHHKALIHSIX

1.2

[IporpammHuoe
obecrieueHue

[IporpammHuoe obecrieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buapl nporpaMMHOro
oOecrieueHus U X Ha3HAYCHHE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecrieueHust MOOMIIBHBIX YCTPONCTB.
[TapaiiennbHOE TPOTPAMMHUPOBAHUE.
CucremHoOe MporpaMMHOE 0O€CTIeUeHuE.
OrnepalluOHHBIC CUCTEMbI. Y TUJIUTHI.
HpaiiBepsl ycTpoucts. MHCTaIsums

U JEMHCTAIUISIUS IPOTrPAMMHOTO
o0ecreveHus.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MeIeHrus 1 UMEHOBaHUs (aiiioB

B 1oaTroBpeMeHHol mamsatu. [1labmonbt
JUTSL ONTUCAHUS TPy (Paiiyios.

PaboTats ¢ rpaduueckum unrepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIaPTHBIMU U CITYKCOHBIMU
MPWIOKEHUSAMH, (HalTOBBIMU
MEHEKEPaMH.

COOTHOCHUTD BHJIBI JIUTICH3UN

Ha UCIOJIb30BaHUE MPOTPAMMHOTO
obecrieueHus 1 MopsJIOK €ro
WCIIOJIb30BAHUS U PACTIPOCTPAHCHHUSI.
[TpuBOIUTH IPUMEPHI POTPHUETAPHOTO
¥ CBOOOJHOTO IIPOTrPAaMMHOTO
obecrieueHus, IpeTHa3HAYCHHOTO

JUTSL PEIICHUST OJTHUX U TEX JKe 3a1ad.
Ha3pIBaTh OCHOBHEIC TIPABOHAPYIICHHUS,
UMEIOIINE MECTO B 00JIaCTH
MCTIOJIb30BaHUs MPOTPAMMHOTO
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3akoHogaTenscTBO Poccuiickoi
®denepanuu B 00J1aCTH TPOrPAMMHOTO
obecnieuenus. JIuneH3npoBanme
POTrPaMMHOT0 0OeCIieYeHus U
1upoBeIX pecypcoB. [IponpuerapHoe u
CBOOO/IHOE MPOrPaMMHOE 00€CTICUCHHUE.
KomMmmepueckoe u HeKoMMepUeCcKoe
HCITOJIb30BAaHUE TTPOTPAMMHOTO
oOecrieueHus U MU(POBBIX PECYPCOB.
OTBETCTBEHHOCTD, YCTaHABIMBAEMas
3aKOHOJaTeILCTBOM Poccuiickon
denepanyu 3a HEIPABOMEPHOE
HCITOJIb30BAaHUE TIPOTPAMMHOTO
oOecrieueHus: U LUPPOBBIX PECYPCOB

oOecrieueHus, 1 OTBETCTBEHHOCTh
3a HHUX, IPETYCMOTPEHHYIO
3aKOHOAATEIbCTBOM PD.
Hpaxkmuueckue padomut*:

1. Uncmannsayus u oeuncmanisyus
npocpamm

1.3. | KommneroTepHbie ceTH

[IpuHLMIBI TOCTPOEHUS U aninapaTHbIe
KOMIIOHEHThI KOMITBIOTEPHBIX CETEM.
Cereble mpoTokobl. CeTb THTEpHET.
Anpecanus B cetu IHTEpHeET.
[Iporokonsl creka TCP/IP.

CucreMa JOMEHHBIX UMEH.
Pasnenenue |IP-cetn Ha mojicetn

C TOMOIIIBIO Macok nojicereid. CereBoe
agMuHucTprupoBanue. [lomyuenue
JTAHHBIX O CETEBBIX HACTPOMKaX
KommnbroTepa. [IpoBepka Hanu4us CBsA3U

[TosiICHATH NPUHITUTIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEH.

BrisBasTh oO1iiee v paznuyus

B OpraHU3alMU JOKAJIbHBIX U
J100aJIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOUTH MpUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
byHKITUSIMHU.

Hcnonb30BaTh MacKM MOJICETEH

151 pazouenus |P-cetn Ha moacerw.
[IpumeHnsTh IpOrpaMMHOE

pennaraemsiii B nporpamMme o HHGpOpMaTHKe NepeueHb NPaKTHYECKUX PaboT SABISETCS PEKOMEH IATENbHBIM, YIUTEb JIE/IAET BHIOOD IPOBEIEHHS IPAKTHIECKUX PAOOT.
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¢ y3i10M cetu. OnpeeneHre MapupyTa
JIBU>KEHUS MTaKETOB.

Bune! nearensHoctu B cetn UHTEpHET.
CepBucol UnTepHerTa.
["eonH(pOpMaAITMOHHBIC CHCTEMBI.
['eonokanmoHHbIE CEPBUCHI PEATHLHOTO
BpEMEHU (Hampumep, JOKaIus
MOOMJIbHBIX TEIEPOHOB, ONPEACIICHNE
3arpy>KEHHOCTH aBTOMarucTpaiei),
WHTEPHET-TOPTOBJISI, OpOHUPOBAHHE
OWJIETOB U TOCTHHHUIIL.
["ocynapcTBeHHBIE AIEKTPOHHBIE
cepBUCHI U yCryTH. ColMaibHbBIE CeTH —
OpraHu3aIus KOJJIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBOM ATHUKET: MPaBUJa IIOBEICHUS

B kubeprpocrpanctse. [Ipodiema
MOJTMHHOCTH TIOJTy4YEeHHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeNbHBIE PECYPCHI

obecrnieueHue 1715l IPOBEPKHU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomuwi:

1. Cemesgoe aomunucmpuposanue

14

Nudopmanmonnas
0€301acHOCTh

TexHOTreHHbIE U PKOHOMUYECKUE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
uHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
texHosoruit. O01He Mpoo6IeMbI 3aITUTHI
uH(popMauu 1 HHPOPMALIMOHHOMN
6e3onacHocTr. CpeacTBa 3aIUThHI
uH(pOpMaIUU B KOMIIbIOTEPAX,

XapakTepu3oBaTh CyIIHOCTb NOHATHN
«uH(pOpMaITMOHHAsT 0€30MTaCHOCTHY,
«3amuTta HHHOpMaITUN.
dopMynHpOBaTh OCHOBHBIE ITPaBUIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOJATEIIbHYIO
0a3y, KacarwIyrcs nHOOpMaIMOHHOM
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KOMITBIOTEPHBIX CETSIX

Y aBTOMAaTU3UPOBAHHBIX
UH(OPMAIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecmeueHne
nH(pOpMaITMOHHOM 6€301TaCHOCTH.
dnexmporHas yugposas noOnucy,
cepmuuyuposanHvle caimol U
OOKYMeHmbL.

[TpenotBpaieHue
HECaHKIIMOHUPOBAHHOTO TOCTyTa

K JTUYHOU KOH(PHUICHIIMATIbHON
uH(pOopManuu, XpaHsuencs

Ha MePCOHAIbBHOM KOMIIBIOTEPE,
MOOHIIbHBIX YCTPOUCTBAX.
Bpenonocuoe nporpammHoe
oOecrieueHue v CrocoObl 0OPHOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
OpraHuzarys JMYHOTO apXrBa
uHpopMaliuu. PesepBHoe KomupoBaHUeE.
[TaposbHas 3amuMTa apXuBa.
[Iudposanne nanuprx. CAMMETpUYHBIC
¥ HECUMMETPHUYHBIC U PHI.

[ dps! mpocToii 3aMEHBI.

[udp Lezaps. lLHudp Buxenepa.
Anroput™m mudpoBanus RSA.
Cmeeanoepagus

0€30IacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uHbopMaIuu: OpaHaMaydphl,
aHTUBUPYCHBIC IPOTPAMMBI,
apoJUPOBAHKE U ApPXUBUPOBAHUE,
mmdpoBanue.

[IpenoTBpaimars
HECAHKIIMOHUPOBAHHBIN JOCTYTI
K JJMYHOU KOH(HICHIIMAIEHON
UHpOpMaIUK, XpaHsIIEHCs

Ha IEPCOHAILHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOICTBAX.
Ilpakmuueckue padomui:

1. Anmusupycnvie npocpammul.
2. lllugposanue oannwvix

Hroro no pazgeny

24

27



denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOa&HHBIA ypOBEHb)

Pa3nen 2. TeopeTudyeckue 0CHOBbI MH(POPMATHKH

2.1 | IIpencraBieHue
uH(bOopMaIH
B KOMITBIOTEPE

19

Nudopmarus, nanabIe ¥ 3HAHMSL.
HNudopmariioHHbIe TPOIIECCHI

B IIPUPOJIE, TEXHUKE U OOIIIECTBE.
HenpepbIBHBIE U AUCKPETHBIC
BEJMYMHBI U cUTHAJIBI. HeoOxonumocTth
JTUCKpPETU3alKi HHPOPMAIIUH,
IpEAHA3HAYEHHOM I XpaHEHNs,
nepeaadr u o0paboTKH B IIUGPOBBIX
CUCTEMAX.

JIBOM4HOE KOJIUPOBAaHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE KOJBI.
JlekonupoBanue COOOIIEHU,
3aIMCAHHBIX C [IOMOIIBIO
HEPAaBHOMEPHBIX KOJOB. Y cinoBue PaHo.
[TocTpoeHune oqHO3HAYHO
JNEKOIUPYEMBIX KOJIOB C IOMOLIBIO
nepesa. I pagh An.A. Mapkosa. Enuaunpl
WU3MEPEHUsI KOJIMYeCTBA HH(MOpMAITUH.
AndaBUTHBIN MTOIXO]] K OIICHKE
KOJIM4eCcTBa HHPOPMALIIH.

Cucremsbl cuucnenus. Pazsépnyras
3aMKCh LEJIbIX U JPOOHBIX YHCEl

B MTO3ULIMOHHOM CUCTEME CUMCIICHUSI.
CBolicTBa ITO3UIIMOHHOM 3aIIUCH YHCJIa;
KOJIMYECTBO LU(DP B 3aMTUCH, IPU3HAK
JIETMMOCTH YMCJia HA OCHOBaHUE

[TosICHATE CYIIHOCTH TOHATUI
«wHGOPMAIIHSY, «TAHHBICY, «3HAHUS.
Pemars 3a1aun Ha u3mepeHue
uH(popMaInu, 3aKII0YEHHON B TEKCTE,
C MO3ULNHU alT(paBUTHOTO MOIX0a

(B IpeANOJIOKEHNN O PABHOU
BEPOSITHOCTHU MOSIBJICHUSI CAMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIMMOCTH U CYIITHOCTh
JTUACKPETU3ALNU TTPU XPAHCHUH,
nepeaadye 1 00paboTKe JaHHBIX

C IOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KO10B. KonupoBath
U JICKOJIMPOBATH COOOIICHUS

C UCTI0JIb30BAaHUEM PaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUUCJICHUS.

BrinonuHsATs cpaBHEHUE YnCen,
3allMCaHHbIX B IBOUYHOM,
BOCBMEPUYHOM U IIECTHAAUATEPUIHON
CHUCTEMAX CUHCIICHUSI.

OcymecTBIATh EPEBOJT YUCET MEKIY
JBOMYHOM, BOCBMEPUYHOU
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CUCTEMBbI CUUCIICHUS. AJITOPUTM
repeBo/ia 1eIoro yucia u3 P-uuHoi
CUCTEMBI CUUCIICHUS B ICCATUYHYIO.

AJNTOpPUTM NepeBojia KOHEUHOU P-ruuHoM

JIpOOH B JECATUUHYIO. AITOPUTM
MepeBo/ia LEJI0ro Yyucia U3 1eCITUIHOM
CUCTEMBI CUUCIICHUS B P-HuHysIO.
[lepeBo1 KOHEUHOU JECATUUHON APOOH
B P-uunyto. /IBonyHas, BocbMepUiHas
Y HIECTHAIIATEPUYHAS. CUCTEMBI
CUMCJICHUS, CBSI3b MEXTY HUMH.
Apudmernueckue onepanuu

B MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewenHas cucmema
cuucnenus. /{gouuHo-oecsimuynas
cucmema CUuUceHusl.

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

Konuposka UTF-8. Onpenenenue
MH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHHH.

Konuposanue nzobpaxxenuii. OueHka
nH(OPMAITMOHHOTO 00bEMaA
rpaduUecKuX JaHHBIX NP 3aJJaHHBIX
pa3peuieHuu U riyOrHe KOJUPOBaHUs
useta. L{BeToBbie Mogenu. Bekroproe

151 HIGCTHaI[HaTepI/I‘IHOI‘/’I CHUCTCMaMU
CUHMCJICHU:.

BrInOIHATE ClI0KEHHUE U BRIYUTAHUE
YuCCJi, 3allMCaHHbIX B HBOHQHOﬁ,
BOCBMepI/I‘{HOﬁ u IHCCTHa,HHaTequHOfI
CHUCTCEMAX CUHCICHUA.

OCYIHGCTBJI}ITB KOOAUPOBAHUC TEKCTOBOM

uH(OpPMAIUU C TOMOIIBIO
KOJIUPOBOYHBIX TAOIHII.

Onpenenatbs HHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIICHUI B Pa3HBIX
KOJMPOBKAX.

Brranciars pasmep IBETOBOM MAIUTPHI
110 3HAYEHUIO OUTOBOM TITyOUHBI IBETA.
Onpenenars pazMepsl rpaduyECcKux
(aiiyoB MpY U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJAUPOBAHUS 1IBETA.
Boruucnsate 1HGOPMALIMOHHBIN 00BEM
U (POBOI 3BYKO3AMKUCH 10 HACTOTE
JTUCKPETU3AINH, TTyOUHE KOJTUPOBAHUS
Y BPEMEHU 3aITHCH.

Ilpakmuueckue padomoi:

1. luckpemuszayus epaguuecxoii
ungopmayuu.

2. [luckpemu3zayus 36yK0801i
ungopmayuu
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koaupoBanue. DopmaTel rpaduyeckux
daitnos. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka
UH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 33JaHHBIX YaCTOTE
JIUCKPETU3AINH U PA3PSTHOCTH
KOJMPOBAHUS

2.2

OcHOBBI aJITEOPbI
JIOTUKA

14

Anreb6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmel (mpenukathl). KBanTOpHI
CYILIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
HMCTUHHOCTH. JIOTHYeCKUe BhIpaKEHUS.
Jlormueckue TOXKIECTBA.
Jloka3aTenbCTBO JIOTHYECKUX TOXKIECTB
C TIOMOIIIIO TaOIHI] HCTHHHOCTH.
Jlornueckue onepanuu U ornepanuu
HaJl MHOXKECTBaMHU.

3aKoHBI anTeOphl TOTUKH.
DKBUBAJICHTHBIE MPE0Opa30BaHUS
JIOTUYECKUX BBIpAKEHUU. JIornueckue
YpaBHEHUS U CUCTEMbI YPaBHECHUIA.
Jlornueckue GyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKUMIA OT KOJIMYECTBa apryMEHTOB.
[TonHbIE CUCTEMBI JOTUYECKUX

[IpyuBOIUTH IPUMEPHI JIIEMEHTAPHBIX

Y COCTaBHBIX BBICKa3bIBAHUM.
PaznuyaTh BhICKa3bIBaHUS U IPEIUKATHI.
VYcraHaBIMBaTh CBSI3b MEKY alreOpoit
JIOTUKHU U TEOPUEU MHOXKECTB.
Beraucnats 3HaU€HUS TOTHYECKUX
BBIPAXKEHUH C JJIOTUYECKUMHU
omnepanusiMu KOHbIOHKIIHH,
JTU3bIOHKIIUY, THBEPCUU, UMIUIUKALINH,
SKBUBAJICHIIUU.

[TpoBoauTh aHaINU3 TAOJIUIl HCTUHHOCTH.
Ctpouthb TaOIUIIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKCHUM.
OcyniecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUs JIOTHICCKHUX
BBIPAKEHUM C UCTIOJIb30BAaHUEM 3aKOHOB
anreOpsbl JJOTUKH.

OcymecTBIsATh NOCTPOEHUE
JIOTUYECKOTO BBIPAKEHUS C TAHHOMN
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(GyHKIUH.

Kanonuueckuie popMbl JIOTHUECKUX
BbIpakeHHl. COBEpPIIEHHBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJIbHbIE ()OPMBI, AIITOPUTMBI UX
MOCTPOEHUS MO TA0IHUIE UICTUHHOCTH.
Jlornyeckue 37€MEHTHI B COCTABE
komrmbtoTrepa. Tpurrep. Cymmarop.
MHoropaspsaHeiii CymMmMaTop.
[TocTpoeHue cxem Ha JJOTHYECKHUX
AJIEMEHTAax MO 33JJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIACh JJOTUYECKOTO
BBIPAKEHUS I10 JIOTUYECKON CXEME.
Muxkpocxemvl u mexuHono2us ux
npou3eo0cmaa

Ta0JIMIIe UCTUHHOCTH U €T0
YIPOUIEHUE.

Pemrars npoctele nornyeckue
YpaBHEHHUS U CUCTEMBI YPaBHEHMUIA.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaToOpa

U TpUITEpa.

3anuchIBaTh JIOTUYECKOE BEIPAKECHUE
10 JIOTUYECKOU CXEME.

Ctpoutb cxXeMbl Ha JOTHUYECKUX
3JIEMEHTAX 10 3aIaHHOMY JIOTUYECKOMY
BBIPAKECHHUIO.

Ilpakmuueckue padomui:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Kommerorepnas
apudmeTrka

[IpencraBiieHrE NETBIX YUCEIT B TAMSTH
KoMIbroTepa. OrpaHUYEHHOCTD
JIAarna3oHa Yucesl Ipyu OrpaHUuYCHUU
KOJIM4eCTBa pa3psanoB. [lepenonnenune
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBbIC JJaHHbIC. 3HAKOBBIN OWT.
JIBOMYHBIN JOMOJHUTEIBHBIN KO
OTPULATEIIbHBIX YUCE.

[TobuTOBBIE TOTUYECKUE OTIEPAITUH.
Jlornueckuii, apudmeTnyeckuii u
nukanaeckuit casuru. llndposanue

[Tosmy4yaTe BHYTpEHHEE PEACTABICHUE
LEJIbIX U BEIIECTBEHHBIX YHCEN

B IIaMSITH KOMITbIOTEPA; ONPEIEIsATh
110 BHYTPEHHEMY KOy 3HAaUEHHUE YHCIIA.
XapaxkTepuszoBaTh O€33HAKOBBIC U
3HAKOBbBIE JTAHHBIC.

[TosiCHATH OPSAOK BHITIOJTHEHUS
apu(pMETUIECKUX OTIEPAITHHA C IIETBIMH
Y BEILIECTBEHHBIMU YHCIIAMHU

B IIPOIIECCOPE.

[IpuMeHATh TOOUTOBBIE TOTUIECKHE
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C IMIOMOIIIbIO MOOUTOBOM ONepauu
«uckimoygaroniee Iy .

IIpencraiieHre BENIECTBEHHBIX YU CEIT

B IaMSTH KOMIIbIOTEpA. 3HAYAIIasl 4acTh
Y MOPAIOK yncia. /lnana3oH 3Ha4eHUN
BEIECTBEHHBIX unce. [IpodiieMbl
XPAaHEHUS BEIIECTBEHHBIX YHCEN,
CBSI3aHHBIE C OTPAHUYEHHUEM KOJIMYECTBA
pa3psAn0B. BeimonHenue onepanui

C BEILIECTBEHHBIMU YUCJIAMHU,
HAKOIJIEHUE OITMOOK MPU BHIYUCICHUIX

orepanuu.
XapakTepusoBaTh MpeCTaBICHUE

Y XpaHEHHE B MTaMsITH KOMITbIOTEpa
BEIIECTBEHHBIX YUCEN.

[TosicHATH MPUYUHBI HAKOTUICHUS
OIIMOOK MPU BBIYUCICHUSIX

C BEIIECTBEHHBIMU YHUCIIAMHU.
Ilpaxkmuueckue padomoi:

1. M3yuenue nopaspsaono2o MauuHHO20
npeoCcmasieHus Yeavlx U 6eueCmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiropuTtMbl M IPOrpaMMHUPOBAHME

3.1

Bsenenue
B IPOTPAaMMHUPOBAHUE

16

OmnpeneneHne BO3MOKHBIX PE3yJIbTaTOB
pabOTHI MPOCTEUIITUX AIITOPUTMOB
yIPaBJICHUS UCTIOJTHUTEIISIMU U
BBIYHCITUTEILHBIX aJITOPUTMOB.
OmnpenencHre UCXOIHBIX TAaHHBIX,

P KOTOPBIX aJITOPUTM MOYKET J1aTh
TpeOyeMbIil pe3ybTar.

DTtarnel penieHus 3a7a4 Ha KOMIBIOTEpE.
HHCTpyMEHTAIbHBIE CPENICTBA:
TPAHCIISITOP, OTIATUHK,
npodupoBIIKK. KoMmisuys

Y MHTEPIIPETAIUS IIPOTPAMM.
BupTyasibHbIC MaIIHHEI.
WuTerpupoBanHas cpena pa3paboTKy.

BoiscHsTh pe3ynbTat paboThl
aJITOpUTMA JJ1s1 UCTIOJTHUTENS

IIPY 3aJaHHBIX UCXOJHBIX JaHHBIX,
ONPEAETATH BO3MOKHBIE UCXOHBIE
JIaHHBIE JJIs1 U3BECTHOT'O PE3yJIbTaTa.
[IpuBOAUTH NpUMEPHI AJITOPUTMOB,
COoAEpXkalllKX MOCIIeI0BaTEIbHbIC,
BETBAIIMECA U [IUKIIMYECKUE CTPYKTYPBHI.
AHaIM3UPOBATh HUKIUYECKNE
AJITOPUTMBI TSI HCIIOJIHUTEIIS.
BriaensaTe sransl pemeHus 3aqauu
Ha KOMIIBIOTEPE.

[TosICHATB CYIIHOCTD BBIACIEHHBIX
JTaIloB.
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MeTonbl OTIaAKN TPOTpamM.
Hcnonb3oBaHne TPACCUPOBOYHBIX
tabnui. OTaag0YHbINA BBIBO/I.
[TomraroBoe BBINOJHEHUE TPOTrPAMMBI.
Touku octanosa. [IpocMoTp 3HaUEHUM
NIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
LIEJIOYMCIICHHBIE, BEILIECTBCHHBIE,
CUMBOJIbHBIE, JJOTHYECKHE. BeTBieHus.

CnoxHbie YCIIOBHA. HI/IKJIBI C YCIIOBHUCM.

[{MKJIBI TTO IEPEMEHHOM.
B3anmo3aMeHsIEMOCTD Pa3INYHbBIX
BHJIOB LIUKJIOB. IHBapuaHT LUKIIA.
CocraBneHue HMKIIa C UCTI0JIb30BaHUEM
3apaHee ONPeAeIEHHOrO UHBapUaHTa
LUKJIA.

JIOKyMEHTHUpPOBAHHE MTPOTPAMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBKa onucanus MpoOrpaMMbl

Y UHCTPYKIIMU JJIsI IOJIb30BATEIIS.
AnTOopuTMBI 00pabOTKH HATYpaTHHBIX
YHCEeJl, 3aAMMCAHHBIX B TO3UIIMOHHBIX
CUCTEMax CUMCJICHUS: pa3OueHue
3aMKCH Yucia Ha OTAeNIbHbIE U(PHI,
HAaXO0XKJEHUE CYyMMBbI U ITPOU3BEAECHUS
uudp, HAXO0XKIEHUE MaKCUMaJIbHOU

OTnaxuBaTh MPOTrPaMMBbI C TTOMOIIIBIO
TPACCUPOBOYHBIX TAOJIHII

Y C HCTIOJIb30BAHMEM BO3MOKHOCTEH
OTJITYMKa CPEIBI TPOTPAMMHUPOBAHUS.
CocTaBisATh TOKYMEHTALUIO

Ha TporpamMmy.

Pa3pabatbIBaTh U peaan30BbIBATh

Ha SI3bIKE TIPOTPaAaMMHUPOBAHUS
aNrOpUTMBbI 00PAOOTKH IIEJIBIX YUCET,
B TOM YHCJIC IEPEOOPHBIE aJITOPUTMBI.
PaszpabatbiBaTh mporpammsl

TS 00paOOTKY TAHHBIX, XPaAHSIITIXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Buioenenue u oopabomra yughp
Yeno2o Yucia 8 pa3iuyHblX CUCIeMAax
CUUCTIEHUSL C UCNOIb308AHUEM ONePayuli
YenouUCTIeHHOU apu@dMemuKu.

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

6 Qaiinax
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(MUHUMAaBHOW ) HUPPHI.
HaxosxaeHnue Bcex mpoCThIX YHCe

B 33/laHHOM Juamna3oHe. [Ipencrabienue
qKCIa B BUIe HA00Opa MPOCTHIX
COMHOXKHUTENEH. AITOPUTM OBICTPOTO
BO3BEJICHUS B CTEIICHb.

O6paboTKa JaHHBIX, XPAHALIUXCS

B ¢aiinax. TexcToBbIC M JBOUYHBIC
(aiinbl. @aiioBble IEPEMEHHBIE
(daiinoBele yka3arenu). UteHue

u3 (aiina. 3anuch B Qaiin

3.2

BcenomorarenbHbie
AT OPUTMBI

Paz0buenue 3a1aun Ha MoA3aauH.
[ToamporpaMmsl (TIpoLIeAYPHI U
bynkuun). Pexypcusi. PekypcuBHbie
00BeKTHI ((hpakTansl). PekypcuBHbie
nporeAypsl U GYHKIUH.
Hcnonb30BaHue CTEKA AJI1 OpTaHU3alud
PEKYPCUBHBIX BHI30BOB.
Hcnosnp30BaHne CTaHIapTHOM
OMOTMOTEKH SA3bIKA TPOTPAMMHUPOBAHUSI.
[MoaknroueHue OMOIMOTEK
MOANPOTrpaMM CTOPOHHUX
MPOU3BOAUTENIEN. MOy IbHBIA IPUHLIIT
MTOCTPOCHUS TTPOTPAMM

Paz6uBaTh 3aauy Ha oA3aAa4u.
OdopMIISTh JIOTHUECKH LIEJIOCTHBIE
WM TIOBTOPSItoUECs (hparMeHTh
pOrpaMMbl B BUAE MOATPOTrPaMM.
[TosIcHATB CYITHOCTH PEKYPCUBHOTO
aNropuTMa.

Haxonuth pekypcuBHbIE 00bEKTHI

B OKPYXKaIOIlEM MUDE.

Onpenenars pe3ynbTaT padoThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnonbs30BaTh cTaHAapTHBIE
OMOIMOTEKU MOATPOTPAMM SI3bIKA
porpaMMHUPOBaHUsI, OMOITHMOTEKH
CTOPOHHHUX MPOU3BOIUTEIIEH.
[IpuMeHATH MOYIbHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamm.
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Ilpakmuueckue pabomut:

1. Ucnonvzosanue noonpoecpamm
CMAaHOapmuou oubIuOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpocpamm.

3. Pexypcusmbie noonpozpammeoi.

4. Mooynvublil npuHyun nocmpoenus
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnennsie MeTOABI. TOUHOE U
pUOIMKEHHOE PEIICHUS 3a/1auu.
YUucneHHble METObI PEIIEHUS
ypaBHEHUM: METO/1 Iepedopa, METOT
MOJIOBUHHOTO JiesieHus. [Ipubnmxénnoe
BBIYHCIICHUE JIJTMH KPUBBIX.
Brraucnenue miomanaei Guryp ¢
MTOMOIIBIO0 YUCIEHHBIX METOI0B (METO
MPSIMOYTOJILHUKOB, METO/ TPATICIIHIA).
[Touck Makcumyma (MUHUMYMa)
(yHKLIHMH OJTHOM NEepEMEHHON METO0OM
MTOJIOBUHHOTO JICJICHUS

[TosicHATH IPUHITUTIBI PAOOTHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEX Y TOYHBIM U TPUOIIKEHHBIM
pEIICHUSIMU BBIYMCIIUTEIbHBIX
3a1ad.

Pa3pabarteIBaTh 1 OTIQKHBATH
IPOTPAMMBI, PEATU3YIOIIHE
YUCJICHHBIC METOJIBI PEIICHUS
ypaBHEHUH, NPUOIIHKEHHOE
BBIYHCIICHUE JITTHH KPUBBIX

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

Ilpakmuueckue pabomor:

1. Yucnennoe pewenue ypagneuui.
2. Ilpubnusicénnoe svruucierue ONuUH
Kpusblx u niowaoeu gueyp.

3. Ilouck maxcumyma (MuHuMyma)

@dyHKYUU
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3.4 | Anroputmbl 00pabOTKH 3) O6paboTKa CUMBOJIBHBIX JAHHBIX. Hcnonb3oBaTh BCTpOCHHBIE (DYHKITUN
CUMBOJIBHBIX JAHHBIX Bcerpoennbie pyHKIMM s3bIKA SI3bIKA MPOTPAMMHPOBAHIS
IPOrpaMMHUPOBAHUS JJIs1 00pabOTKU JU1s1 00paOOTKHU CHMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3zpabateiBaTh 1 OTIIAXKUBATH
00pabOTKH CUMBOJIBHBIX CTPOK: IPOTPaMMBI, PEATH3YIOIIHE TUTIOBBIE
MOJICYET KOJTMYECTBA MOSIBICHUN ANTOPUTMBI 00PAOOTKH CUMBOJIBHBIX
CHUMBOJIA B CTPOKE, pa30UEHUE CTPOKU JTAaHHBIX Ha BEIOPAHHOM SI3BIKE
HAa CJIOBA MO POOETFHBIM CHMBOJIAM, IPOTPaMMHPOBAHUSI.
MOMCK MOJICTPOKU BHYTPH JIAHHOMN [IpeobpazoBbIBaTH YKCIA
CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CHMBOJIbHYIO CTPOKY U 0OpaTHO.
Ha JIPYTYIO0 CTPOKy. [ 'eHeparms Bcex Ilpakmuueckue pabomut:
CJIOB B HEKOTOPOM aJihaBuTeE, 1. Ilocumesonvuas obpabomka cmpokx.
YAOBJIETBOPSIONINX 3aJaHHBIM 2. Obpabomka cmpok
orpannueHusM. [IpeobpazoBanue uncna | ¢ ucnoavzosanuem QyHKyuil
B CHMBOJIbHYIO CTPOKY U 00paTHO CMAaHOapmuou OUOIUOMeKU A3bIKA
NPOCPAMMUPOBAHUA.
3. I'enepayus écex cnos,
VO0081emBOPAIOUUX 3A0OAHHOMY
YCI08UI0
3.5 | AnroputmMbl 00pabOTKH 10 MaccuBbl 1 IOCIIE0BATENBHOCTH [IpuBOAUTH TPUMEPHI OAHOMEPHBIX
MacCHBOB yrcesn. Beruucienne o000IIEHHBIX U JIByMEPHBIX MaCCHBOB.

XapaKTEePUCTHUK AJIIEMEHTOB MaCcCCUBa
WJIM YU CIIOBOM MOCIIEIOBATEBLHOCTH
(CyMMBI, MPOU3BECHUS, CPETHETO
apu(pMEeTUIECKOT0, MUHUMAJILHOTO
Y MaKCHUMaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB,

[IpuBOAMTH IPUMEPHI 3a]1a4

13 NOBCEJHEBHOM KU3HHU,
MPEINOJIAraloINX UCTIOJIb30BAHUE
MAaCCHBOB.

Pa3pabateiBaTh 1 OTIaKUBATH
MIPOTPAMMBI, PEATU3YIOLINE TUIIOBBIC
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YIIOBJIETBOPSIONINX 33 JaHHOMY
yCIOBHI0). JINHEWHBIN MOUCK
3aJJaHHOTO 3HAYEHUS B MACCHBE.
CopTHupoBKa 0THOMEPHOTO MACCHBA.
[TpocTeie METOBI COPTUPOBKH
(MeTon Imy3bIpbKa, METO BEIOODA,
COPTHPOBKA BCTaBKaMH).
CopTHpoBKa CIUSHUEM.

bricTpas copTupoBka MmaccuBa
(anroput™M QuickSort).

JIBOMUHBII OUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIBymepHbIe MacCUBBI (MaTPHUILIbI).
AnTropuTMBI 00pabOTKH ABYMEPHBIX
MAaCCHBOB: 3aII0JIHEHUE IBYMEPHOTO
YK CJIOBOTO MAacCHBa MO 3a/1aHHBIM
npaBujiaM, MOUCK DJIEMEHTa

B JIBYMEPHOM MacCUBe,

BBIYHCIICHUE MaKCUMyMa (MUHUMYMa)
U CYMMBI 3JIEMEHTOB JIByMEPHOTO
MaccHUBa, IePECTaHOBKA CTPOK

U CTOJIOLIOB IBYMEPHOI'O MacCHBa.
Paszpabomka npoepamm o peutenus
nNpOCMbIX 340a4 AHAIU3A OAHHBIX
(ouucmra oannvix, Knaccugurayus,
AHAU3 OMKIIOHEHUIL)

aNTOPUTMBI 00PAOOTKH OTHOMEPHBIX
Y IBYMEPHBIX MAaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TTPOTPAMMHUPOBAHHSL.
Paspabamuieams npoepammoi

OJI51 peutenusi nPOCMbLX 3a0a4 AHAIU3A
OQHHBIX.

Ilpakmuueckue pabomor:

1. 3anonnenue maccusa.

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

3. Ilouck munumanvbro2o
(MaKcumManbHo20) s1eMeHma 8 YUCi080M
maccuee.

4. Jlunetinwlii nOUCK 3a0AHHO20
3HAYEHUs 8 MAcCCuse.

5. Ilpocmwie memoosr copmuposku
maccuea.

6. hvicmpas copmuposka maccuaa.

1. [{eouunblii nouck.

8. Obpabomra mampuy.

9. Ananus oannwvix

Hroro no pazgeny

44
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Pasznen 4. UndopmanmoHHbIe TEXHOJIOTHA

4.1 | O6paboTKa TEKCTOBBIX 6 TexkcToBbII Hpoueccop. Pa3pabatbeIBaTh CTPYKTYpYy JOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u popmaTupoBaHHe. Hcnonb30BaTh cpeicTBa aBTOMATU3ALIUU

[TpoBepka opdorpaduu u TpaMMaTHKU. | IPU CO3AAHUU JJOKYMEHTA.
CpencTBa MoucKa v aBTO3aMEHbI [IpuMeHATh MpaBwia MUTUPOBAHUS
B TEKCTOBOM ITIPOIIECCOPE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb3oBaHue CTUIICH. OouborpauuecKux CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyacTue B KOJJIEKTUBHOU
nokyMeHThl. CHOCKH, OTJIaBJICHHUE. paboTe HaJl JOKYMEHTOM.
KoekTrBHas paboTa ¢ JOKyMEHTaMHu. | BBIMONHATE HAOOp U MPOCTYIO BEPCTKY
NHcTpyMeHTBI pelieH3upOBaHMUS MaTeMaTHYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O6naunsie | Ilpakmuueckue padomol:
cepBuChI. [[enoBas nmepenucka. Pedepar. | 1. Bépcmka ooxymenmos
[IpaBuna MUTUPOBAHUSI HCTOYHUKOB U C Mamemamu4ecKumu opmynramu.
odopmiieHus1 OubIHorpaduuecKux 2. Mnozocmpanuutvie OOKyMeHmbl.
ccpiiok. Odopmitenne crucka 3. Koanexmuenas paboma
auteparypbl. Cmanoapmeol C 0OKyMeHmamu
oubuocpapuyeckux onucarui.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOM
TekcTa. TexHudeckue cpecTra BBOJa
Tekcta. Criennaan3upoBaHHbIE CPEICTBA
PEIAKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 | Ananu3 qaHHBIX 8 Amnanu3 nanHbix. OCHOBHBIC 3aJ1a4H [IpuBOAMTHE MpUMEPHI 3a]1a4 aHATU3a

aHaJIM3a JAHHBIX: TPOTHO3UPOBAHHUE,
KIaccu(uKanus, KiacTepu3anus,
aHaJIM3 OTKJIOHEHUH.

JAHHBIX.
[ToscuaTh Ha MpuUMeEpax
II0CJIE0BATEIBHOCTD PELICHUS 33124
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[TocnenoBaTenbHOCTH pENICHUS 3a/1a4
aHaIM3a JaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OLICHKA Ka4ecTBa
JTAHHBIX, BEIOOP W/UJTH TTOCTPOCHUE
MOJIEH, MPpeoOpa3oBaHUE JaHHBIX,
BU3yaJIN3allusl JAHHBIX, UHTEPIIPETALUS
pe3ynbpTaroB. [IporpammHubie cpeacTBa
Y UHTEPHET-CEPBUCHI 111 00pabOTKU

Y MIPEJICTAaBJICHUS JaHHbIX. bonbine
JaHHble. MalmHHOe 00yUYeHHe.
UnmennexmyanvHolil ananus OAHHbIX.
AHanu3 JaHHBIX C TOMOIIBIO
AIIEKTPOHHBIX Tabull. Brruucienue
CYMMBI, CPETHETO apu(PMeTHIECKOrOo,
HauOOJIBIIETr0 (HAMMEHBIIIETO) 3HAUYCHUS
nuana3zoHa. Beruncienue
Kod(pdulLIeHTa KOPPEJSIUU IBYX PSJIOB
nanHbIX. [locTpoenue cTonbyarsIx,
JMHEWYAThIX U KPYTOBBIX JUArpaMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonGop nuHuM TpeHa, pelIeHre 3a1a4
MIPOTHO3UPOBAHUSI.

HucneHHoe pelieHrue ypaBHEHU N

C TIOMOIIIBIO TT0I00pa MapaMeTpa.
OnTuMu3anus Kak HOMCK HAaMTY4YlIero
pelIeHus B 3a/IaHHBIX YCIOBUSIX.
[eneBas ¢pyHKIMS, OTpaHUYEHUS.

aHaM3a TaHHBIX.
Pemath nmpocThie 3a1auu aHaIM3a
JAHHBIX C TIOMOIIIBIO SJIEKTPOHHBIX
TaOJINLI.

Hcrnonb30BaTh COPTUPOBKY U (PHITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpaduKy sl HATJSAHOTO
MIPE/ICTABIICHUS JAHHBIX.

Pemates mpocTeie pacu€THbBIC U
OTNITHMH3AIMOHHBIC 33]1a9H C TIOMOIIIHIO
AJIEKTPOHHBIX TaOJIUII.
Ilpaxkmuueckue padomoi:

1. Ananuz oannwvix c nomowbio
9NeKMPOHHBIX MabIUY.

2. Haensaonoe npedcmasienue
Pe3VIbmamos CmamucmuyecKo
0b6pabomku OaHHBIX 8 8UOE OUACDAMM
cpedcmeamu peoaKxmopa 371eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peweHue ypasHeHutl

C noMowbo nodbopa napamempa.

5. Pewenue 3a0ay onmumuzayuu

C NOMOWBIO IIEKMPOHHBIX MAOIUY
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JlokanpHBIC U TJIOOATEHBINT MUHIMYMBI
1eneBoit pyHkimu. Permenue 3amaq
ONTUMU3AIMHU C IOMOIIBIO
AIIEKTPOHHBIX TAOJIHII

Wroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KomuectBo OCHOBHBIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB o0ydJaronmxcs
y4eOHOTO0 IpeameTa

Pasznen 1. Teopernueckue ocHOBbI MHH(pOpMA

THKH

1.1 | Uadopmarus
Y MH(OpMaIMOHHbIE
IIPOLIECCHI

10

TeopeTndyeckue NOAX0AbI K OLICHKE

KOJIM4eCTBa HH(POPMALIHH.

3aKoH aJIMTUBHOCTH HH(POPMAIIHH.
®opmyna Xaptiau. Mudopmanms u

BeposTHOCTh. Dopmyiia I1lenHoHa.

AJITOPUTMBI CHKATHS JaHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CHKATHS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHbBIE HJIEU
anroput™moB cxkarust JPEG, MP3.
CxopocCTh nepeiaun JaHHbIX.
3aBUCUMOCTh BPEMEHU NIEpeIaun

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
Y XapaKTepUCTHUK KaHaJa CBS3U.
[Tpyu4rHBI BOSHUKHOBEHUS OMIMOOK
npu nepeaade gaHHbIX. Kogbl,
MO3BOJIAIOIIKE OOHAPYKUBATh U
UCITPaBJIAThH OMIMOKH, BOZHUKAIOIINE
IpH nepejade JaHHbIX. PaccrosHue
Xsmmunra. KoaupoBanue

XapakTepu3oBaTh pa3InyHbIC
TEOPETUUYECKUE MOIXO/IbI K OIEHKE
KOJIM4ecTBa HHPOPMAIIHH.
OnuchIBaTh U3y4aeMbI€ aITOPUTMbI
CKaTus TaHHBIX, CPABHUBATh
pe3yabTaThl UX pabOTHI.

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

Y UCITPaBJIEHUs OIIMOOK MpHU Niepeaayde
JTAHHBIX C TTIOMOIIIBIO
MOMEXO0YCTOMUUBBIX KOJIOB.

ITosicHATH 3HaUYEHUE TOHATUN
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTeMHBIN YPhEKT?,
«yTIpaBJICHUEY; 3HAUEHUE 00paTHOM
CBSI3U JIJIS1 JOCTYDKCHUS 1IEeTTU
yYIpaBJICHUS.

Ilpakmuueckue pabomot.

1. Corcamue oannvix ¢ nOMOUBIO
ancopumma RLE.
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¢ noBTOpeHrueM 6uToB. Kojib
X3MMUHrA.

Cuctempl. KOMITOHEHTHI CHCTEMBI U HIX
B3aumoeiicteue. CucteMHbIi 3P deKT.
YmpasieHue kak HHPOPMaIMOHHBIHN
npouecc. ObpartHas CBs3b

2. Coicamue OaHHBIX C NOMOUWBIO
aneopumma Xagpmana.

3. Cocamue 0annvix c nomepamu
(anecopummvl JPEG, MP3).

4. Ilomexoycmoiiuusvie KOOl

1.2

MopaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJICTUPOBaHUs. AJICKBATHOCTh
MOJIETN MOJEINPYEMOMY OOBEKTY WIIH
MPOIIECCY, LIETH MOJICIIUPOBAHMS.
dopmanu3zanus IpUKIAIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaToB
MOJICIUPOBaHUs B BUE, YIOOHOM

JUTSI BOCTIPUSITHSI YEJIOBEKOM.
['paduueckoe npencraBiaeHUE TaHHBIX
(cxembl, TaOIUIIBI, TPAPUKH).

['padgwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpad)oB ¢ TOMOIIBIO
MaTpPHI] CMEKHOCTH, BECOBBIX MAaTPHII,
CIIUCKOB CMEXKHOCTH. Pelienue
ATOPUTMUYECKUX 3aJ1a4, CBSI3aHHBIX
C aHaIM30M IpadoB (MOCTPOEHUE
ONITUMAJIBHOTO ITyTH MEXITY
BepUIMHAMU rpada, onpeaeneHme
KOJIMYECTBA PA3IUYHBIX ITyTEH MEXKTY
BEpIIMHAMYU OPUEHTHPOBAHHOTO
aIUKIINYECcKoro rpada).

[epesbs. bunapHoe nepeso. JlepeBbs

OnpenensiTe MOHSTUS «MOJIETIBY,
«MOJIETTUPOBAHUE.
Knaccudgunuposats Moenu

I10 33TaHHOMY OCHOBAHMIO.
OnpenensaTe nenb MOACITUPOBAHUS

B KOHKPETHOM CITy4ae.

[IpuMEHATh anrOpUTMbI HAXOXKICHUS
KpaT4auIlnX MyTer MEXy BEPIIMHAMUA
OpPUEHTHUPOBAHHOTO rpada.
[IpuMEHSTh aNTOPUTMBI ONIPEACIEHUS
KOJINYECTBA PA3JIMUHBIX TyTEH MEXIY
BEpIIMHAMHU OPUEHTHUPOBAHHOTO
alUKJINYecKoro rpada.

[IpuBOIUTH MPUMEPHI UCTIOTL30BaAHUS
JIEPEBLEB U TpadOB MPU OMUCAHUU
00BEKTOB U MTPOLIECCOB OKPYKAIOLIETO
MUpa.

Ctpouts AepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJETh
HEKOTOPOU CUTYyaLUH.

JlaBatb onpeesieHue BBIUTPHIIHON
CTPATETUH.
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norcka. Crroco6sl 00x0/1a epeBa.
[IpencraBnenue apudmeTHdecKux
BBIPAXEHU B BUJIE JEPEBA.
JluckpeTHbIe UTPHI IBYX UTPOKOB

¢ nmosHOM mHpopManuen. [Toctpoenue
JiepeBa rnepedopa BapuaHTOB, OMMCAHHE
CTpaTEruu UTpbl B TaOIMYHOU (popme.
BeIurphIiiabie ¥ IpOUTPHILITHBIC
MO3UINH. BRIUTPHINIHBIE CTPATETHH.

CpeﬂCTBa HNCKYCCTBCHHOI'O MHTCIIJICKTA.

CepBHrCHI MAIIMHHOTO TIEPEBOIA U
pacno3HaBaHUsl YCTHOW PEUH.
KorHuTHBHBIE CEPBUCHI.
Nnentudukaius u NoUCK
M300paKeHUM, pacrio3HaBaHUE JIHII.
CamooOy4aroniyecst CUCTEMBI.

N cKycCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UTPAX.
Hcnonp3oBaHne METOI0B
HMCKYCCTBEHHOT'O UHTEJIEKTA

B 00y4arolnX CUCTEMAX.
Hcnonbp3oBanue METOIOB
HMCKYCCTBEHHOT'O UHTEJIEKTA

B poboToTexHuKe. IHTepHET Bele.
IlepcriekTUBBI pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTY JIbHBIX
cucteM. HelipoHHbIE ceTn

OnuchIBaTh BHIUTPHIIIHYIO CTPATETUIO
B 33JIaHHOW UTPOBOM CUTYaIlUU

B hopMe JiepeBa WU B TAOTHIHON
dhopwme.

[ToSACHATH TOHATUSL «ACKYCCTBEHHBIN
MUHTEJUICKT», «MAIIMHHOE O0Y4YECHHE.
[IpuBOIMTH MpUMEPHI 3a/1a4,
pelIaeMbIX C TOMOIIbIO
HCKYCCTBEHHOT'O MHTEIIJIEKTA.
Ilpakmuueckue padbomor:

1. Ilouck sviuepvluunoii cmpameuu

8 uepe ¢ NoIHOU UHpopmayuel.

2. Cpeocmea ucKyccmeeHHo20
unmesniekma

Hroro no pazgeny

18
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Pasznes 2. AIropuTMbI M IPOrpaMMHUpPOBaHHE

2.1 | DIeMEHTHI TEOpUHU 6 dopManuzanus MOHATHS aJTOPUTMA. [TosiICHATH MOHATHS «BBIYUCTUTEIILHBIN
JITOPUTMOB Mamvna TeropuHra Kax MPOIIECCH, KCIOKHOCTH AITOPUTMAa,

YHUBEpCaJIbHasi MOJIEIb BBIUYHCIICHUM. «3(PPEKTUBHOCTD aNTOPUTMAY.
Tesuc Uépua—TrropuHra. [TpuBoauTh IprMEPHI 3HPEKTUBHBIX
Mawuna [locma. aJTOPUTMOB.
Hopmanvnwvie ancopugmvr Mapkosa. CocTaBasTh NporpamMMBbI JJ1s1 MAIlIMHBI
Aneopummuyuecku nepazpeuiumvle Thropunra.
3a0auu. 3adaiwa ocmauosa. Hcnonvzosams nHopmanvHole
Hesoszmoorcnocms aemomamuueckou aneopugpmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaThb OLIEHKY CJI0KHOCTH U3BECTHBIX
O11eHKa CI0KHOCTH BBIYUCIICHUIA. JIITOPUTMOB.
Bpewmst paboTel 1 00bEM HcnionbzyeMoit | Ilpakmuueckue padomet.
MaMsITH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmoii npocpammol
UCXOIHBIX NJaHHBIX. O1eHkKa o151 mawunsl Toropunea
ACUMITTOTUYECKOM CII0KHOCTU
aIrOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[lepebopHbie anroput™mel. [ Iprumepbl
Pa3TUYHBIX ATOPUTMOB PEIICHUS
OIHOU 3aJ1a4M, KOTOPbIE UMEIOT
Pa3JIMYHYIO CIIOXKHOCTh

2.2 | AnTOopuTMBI 28 [Touck mpOCTHIX YKCET B 33]JaHHOM Hcnonb30BaTh aqroOpuTM «PEMIETO

N CTPYKTYPbI JaHHBIX

Jiana3oHe ¢ MOMOUIbIO AIrOpUTMa
«pemieto DpaTtocheHar.
MHoropa3psiaHbIe Lenble YUCa,
3a]a4M JUIMHHOM apu(METUKH.

Oparocdena I MOUCKa MPOCTHIX
YuCel B 3aJaHHOM JTHaTla30He.
[TosicHATH TPUHITIUTIBI 00PAOOTKHU
MHOTOPa3PSAIHBIX IEJTBIX YHCET
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CrnoBapu (accolMaTUBHBIE MACCHUBBHI,
oToOpaxkeHus ). X31I-Ta0IUIlbI.
[Toctpoenue andaBUTHO-YACTOTHOTO
CJIOBAps JUIs 33JJaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeenHom
sa3viKe. Bvloenenue
nocneoosamenbHocmel no wadjioHy.
Pecynapnvie svipasicenus. Yacmommuwiii
AHANU3.

Crexu. AHanu3 MpaBUIHLHOCTH
CKOOOYHOTO BhIpakeHUs1. Berunciienue
apu(PMETHICCKOTO BBIPAKCHUS,
3aIIMCaHHOTO B TOCT(HUKCHOM (hopme.
Ouepenu. Mcnonp3oBanue ouepeau
JUTSI BpEMEHHOTO XpaHEHUS TaHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUWBIO CEAZHBIX CHUCKOS.
AnroputMmel Ha rpadax. [Toctpoenue
MUHHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 2nyouny. O6x00 epagha
6 wupury. KommdecTBo pa3muyHbIX
IIyTEN MEXKy BEpLIMHAMMU
OPUEHTHPOBAHHOTO AITUKINIECKOTO
rpada. Anroputm JleHKCTphI.
Aneopumm Dnovoa—Yopwanna.

Y PEAIIM30BBIBATh COOTBETCTBYIOIIHE
aJTOPUTMBI Ha SI3BIKE
IPOrpaMMHUPOBAHHSL.

[IpumeHsTh cioBapH (aCCOLIMATUBHBIE
MacCCHUBBI, OTOOpaXeHHsI) B 3a/1a4ax
00pabOTKM TaHHBIX.

BBINOIHATE NPOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM SI3BIKE, B TOM YHUCJIE
C UCIIOJIb30BAaHUEM PETYJISIPHBIX
BBIPa)KCHUM.

[TosicHATh MPUHIIUIIBI PAOOTHI CTEKA
Y OY€pen, UCIIOIb30BaTh CTEKU

U Ouepeau sl peleHUs
aNrOPUTMUYECKUX 3a]1a4.
Peanu3oBbIBaTH U UCIIOJIB30BATh
JBOMYHBIC (OMHAPHBIE) IEPEBbS

U rpadbl A7 penieHus 3aaau
00pabOTKU JTaHHBIX.

Hcnonb30BaTh IMHAMUYECKOE
IPOrpaMMHUPOBAHUE

JUTSl BBIYUCITICHUST PEKYPCUBHBIX
GyHKUMNA, TOACYETA KOJIMYECTBA
BAapUAHTOB U PEIICHUS 3a/1a4
ONTUMU3ALINH.

Ilpakmuueckue padomoi:

1. Ilouck npocmuix yucen ¢ 3a0aHHOM
ouanasone.
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[epepsa. Peanuzanus nepesa

C IOMOIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) TEPEBbS.
[TocTpoenue nepesa Juisl 33 JaHHOTO
apu(PMETUIECKOTO BBIPAKEHUS.
PexypcuBHbIE aaTopuTMBI 00X0/12
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau 1 00xoza aepeBa.
JnHamMudeckoe NporpaMMUupOBaHUE
KaK METOJI PEIICHHS 3a7a4 C
COXpPaHEHHEM ITPOMEKYTOUYHBIX
pE3yNbTAaTOB. 3aJa4, PEIIAEMbIE C
MOMOIIBLIO0 IMHAMUYECKOTO
MPOrPaMMUPOBAHUS: BBIUHUCICHHUE
PEKYPCUBHBIX (PYHKIIUM, MTOJCUET
KOJINYECTBAa BAPUAHTOB, 3a1a4H
ONTUMU3ALNH

2. Peanuzayus sviuucienui

C MHO20PAa3PAOHbIMU YUCTAMU.

3. Illocmpoenue angasummno-
YaACMoOmHO20 C108aps 018 3A0AHHO20
meKkcma.

4. Ananuz mexkcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckozco
8bIPAdICEHUSL, 3ANUCAHHO20

8 nocm@uKkcHot gpopme.

6. Hcnonvzosanue ouepeou.

1. Ucnonvzosanue oepesvbes

07151 BLIYUCTICHUSL APUPMEMUYECKUX
8bIPANHCEHUL.

8. Bovluucnenue Onunbvl Kpamyaiuie2o
nymu mexcoy eepuiuHamu epaga
(aneopumm [eiikcmpoi).

9. Bwiuucnenue pexypcugHbix QyHKyutl
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuém konuuecmesa eapuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSIL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWbIO OUHAMUYECKO20
nPOSPAMMUPOBAHUS
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2.3 | OCHOBBI OOBEKTHO- 16 [Tousatne 00 0OBLEKTHO- [TosICHATH OCHOBHBIEC MPUHITUTIBI
OpPUEHTHUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPaMMHUPOBAHHMS nporpammupoBadu. OOBEKTH U MIPOrPaMMHUPOBAHHSL.

kjaccol. CBOMCTBA U METOBI OOBEKTOB. | [IpoeKTHpOBAThH U UCIIOJIL30BATh
OOBEKTHO-OPUEHTUPOBAHHBIN AHATIMU3. | IPOCTHIE KIaCChl 0OBEKTOB.
Pa3paboTka mporpamMM Ha OCHOBE [IpoexTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPHEHTHPOBAHHOT'O MOAXOAA. | IS OIMCAHUS IIPEIMETHOM
WNukarncynsusi, HacjieI0BaHue, o0JacTu.
noJIMMOppu3m. Pa3pabateiBaTh nporpamMmbl
Cpensbl ObICTpO pa3paboTKH c rpaduueckuM uHTepdencom.
nporpamm. [IpoektupoBanue N3y4aTh BTOPO SA3BIK
uHTepdeiica monab30BaTEIIS. IPOrPaMMUPOBAHHUS
VMcnonp30BaHue rOTOBBIX ynpaBisgeMblx | Ilpakmuueckue padomot:
AJIIEMEHTOB JIJI51 TOCTPOCHUS 1. Ucnonvzoeanue 20mogulx K1accos
uHTepderica. 8 npocpamme.
O0630p A3BIKOB TPOTPaMMHPOBAHUS. 2. Pazpabomxa npocmoti npoepammet
[Tonsatue o mapagurmax C UCNONIL308AHUEM KAACCOS.
MIPOrpaMMUPOBaHUs. M3y uenue 3. Paspabomxka knacca,
8MOPO20 SA3bIKA NPOSPAMMUPOBAHUS] UCNONL3YIOWe20 UHKANCYIAYUIO.

4. Paspabomka uepapxuu K1accoe.

5. Paspabomka npozcpammoi

¢ epaghuueckum unmeppeticom

Wroro o pazaeny 50
Paznen 3. UndopManuoHHbIE TEXHOJIOTUH

3.1 | KomnsroTepHo- 8 DTanbl KOMIBIOTEPHO- Brienars 3tansl KOMIBIOTEPHO-
MaTeMaTH4eCKOe MaTEeMaTUYECKOro MOJICTUPOBAHMUSL: MaTeMaTU4YeCKOr0 MOJICTUPOBAHMUS
MOJIETTUPOBAHUE MOCTaHOBKA 3aJ1ayM, pa3padoTka U PEaIM30BbIBATH UX C TTIOMOIIBIO
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MOJIEIN, TECTUPOBAHUE MOJICIIH,
KOMITbIOTEPHBIN

AKCIEPUMEHT, AaHAJIU3 PE3YIIbTATOB
MOJEIIUPOBAHUS.

JuckpeTu3anus npu MaTeMaTu4eCKOM
MOJICTUPOBAHUHN HETIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JIBWXEHHS. MoJienpoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue MOAEIN
B OKOHOMUKE. BBIUMCINTEIBHBIE

DKCIIEPUMEHTHI C MOJACIISIMU.
Komnviomepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
AKcEpUMeEHTa. MeTo HauMEHbIINX
KBaApaToB. ONEHKA YUCIOBBIX
napameTpOB MOJIEIUPYEMBIX OOBEKTOB
U rporieccoB. BoccranoBienue
3aBUCHMOCTEM MO pe3yJIbTaTam
DKCIIEPUMEHTA.

BeposarnoctHbie MOeH. MeTOIBI
Momnte-Kapio. UMutanimonHoe
MozenrpoBanue. CHCTEMBI MACCOBOTO
0OCTyKUBaHUS

MPOTrpaMMHOTO 00ECTICUCHHSI.
[TosicHATh HEOOXOJUMOCTH U CYITHOCTb
JTUCKPETU3AIMY TIPU PEIICHUU
BBIYHMCIIUTENBHBIX 3a/1a4 C TOMOUIBIO
KOMITBIOTEPOB.

Hcnonb30BaTh UMUTALIMOHHOE
MOJIETTUPOBAaHHUE, B TOM YHCIIE Ha
OCHOBE BEPOSTHOCTHBIX MOJICJICH.
OOpabateIBaTh pe3yabTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue padomut:

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowbro memooa Monme-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma
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3.2

ba3w1 maBHEBIX

10

Tabmuunbie (pensioHHbIe) 0a3bI
naHHBIX. Tabnmia — npeacTaBacHUE
CBEJICHHMI 00 OJHOTHIIHBIX 00OBEKTAX.
ITone, 3ammck. Kirou Tabnuiel. Padota
C TOTOBOU 0a3011 TaHHBIX. 3aMOJHEHHE
0a3bl manHbIX. [Touck, copTupoBka u
(buIbTpanys JaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aITPOCHI

C mapaMeTpamu. Beraucisemsie mosis

B 3ampocax.

MHoroTta0au4uHbie 0a3bl JaHHBIX.
Tunsl cBsizelt MEXTy TaOIUIIAMHU.
Buemnuii kirod. LemoctHOCTh 6a3bl
JAHHBIX. 3aITPOCH K MHOTOTA0IMYHBIM
0a3aM JTaHHBIX.

OcHosHbIe NPUHYUNBL HOPMATUZAYUU
0a3 oaunwvix. A3vIK ynpaesneHus
oannvimu SQL. Cozoanue npocmuolx
3anpocos na szvike SQL Ha eviO0pKy
OAHHBIX U3 OOHOU MAOIUYbL.
Hepenayuonnvie baszvi 0annwvix.
Oxcnepmuvie cucmemol

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJICJTb TPEAMETHOM 00JIaCTH.
[TpoexkTrpoBaTh MHOTOTAOINYHYIO 0a3y
JTAHHBIX.

OcCyIIeCTBIIATH BBOJI M PEAKTUPOBAHUE
JTAHHBIX.

OCyYIIECTBIIATE COPTHPOBKY, ITOUCK

1 BBIOOP JTAaHHBIX B TOTOBOM 0ase
JAHHBIX.

dopMHUpOBaATH 3aITPOCHI HAa TTOMCK
JIAHHBIX B CPEC CUCTEMBI YIIPABICHUS
0a3aMH TaHHBIX.

YrpapisTh 62301 TaHHBIX

C TTIOMOIIBIO ITPOCTHIX 3aIIPOCOB

Ha si3p1ke SQL.

[TosicHATH 00J1aCTH MPUMEHEHHS,
JIOCTOMHCTBA M HEIOCTaTKU
HEPEJAIUOHHBIX 0a3 JaHHBIX

B CPaBHEHUU C PEIISIIMOHHBIMH.
Ilpakmuueckue pabomol:

1. Paboma c 2comoeoti 6a3oti OaHHbIX.
2. Paspabomka mHoecomabauunoi 6azvi
OQHHBIX.

3. 3anpocul k MHO2OMAbIUYHOU Oa3e
OAHHDIX.

4. Vnpasnenue 0aHHbIMU C NOMOWBIO
sa3zwika SQL
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3.3 | BebO-caiitbl 14 WNurtepuer-nipunoxenus. [lonarue o [1osICHATE TPUHLMIIBI TEXHOJIOTUN
CEpBEPHOI M KITMCHTCKOM YaCTAX caiiTa. | «KJIMEHT — CEpPBEP» Ha IPUMEPE
TeXHOIOTHS «KITUEHT — cepBep», e B3aMMOJIeCcTBHs Opay3epa
JIOCTOMHCTBA U HeOCTAaTKU. OCHOBBI u BeO-cepBepa. CozmaBaTh IPOCTHIC
si3pika HTML m kackaaHbIX TaOIuI] BeO-CTpaHUIIBI, UCTIOIb3YS S3bIK
ctuteit (CSS). Crienapuu Ha sI3bIKe pasmetku HTML, kackaHbie TaOIUIIBI
JavaScript. ®opmbl Ha BeO-CTpaHUIIE. CTWJIEW U CLICHAPHUU Ha SA3bIKE
Pa3smenenue BeO-caiiToB. Yciyra JavaScript. OnucsIBaTh TEXHOJIOTHIO
XOCTHHTIa. 3arpy3ka (ailiioB Ha CalT pa3MeleHus CauToB B ceTy MHTepHer.
Ilpakmuueckue padbomot:
1. Cozoanue mexcmosoti
8eO-CMpaHuybl.
2. Coszoanue 6eb-cmpanuypl,
sKAOUAIOW el MYTbMUMEOULIHblE
00beKmbl (PUCYHKU, 36YKOGblE OAHHbLE,
8U0€0).
3. Ogpopmnerue cmpanuybl ¢ NOMOULBIO
KACKAOHBIX mabuy cmuell.
4. HUcnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnbroTepHas 8 BBox n3o00pakeHuil ¢ UCIONB30BaHUEM | BBIMOTHATE 00IIIYI0 KOPPEKITHIO
rpaduka pa3IUYHbBIX [IU(GPOBBIX YCTPOICTB U(POBBIX U300paKEHUIA.

(g poBbIX PoTOoANAPATOB U
MUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB
U APYTUX YCTPOMUCTB).

['paduueckuii penaktop. Pazpemnienue.
Kanpuposanue. Mcnpasinenue

[IpumMeHsATh UHCTPYMEHTHI
rpaduyecKoro peakTopa K OTACIbHBIM
00JacTsIM N300paKeHHUSI.

CTpouTh MHOTOCJIONHBIE H300paKEeHUs
C UCIOJIb30BAHUEM MaCOK, TOTOBUTh

50




denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOa&HHBIA ypOBEHb)

IICPCIICKTHUBEI. FI/ICTOI‘paMMa.

Koppekiust ypoBHE#, KOPpEKIIHs LIBETA.

OO6ecuBeYrBaHNE IBETHBIX
n3o0pakenuit. Perymin. Pabora

¢ obnacTsiMu. OUIBTPHI.
MHorocoliHbIe H300paKECHHUS.
TekcToBeie cion. Macka cios.
Kanansl. CoxpaHeHH€e BbIIECICHHOM
oOnactu. [TonroroBka nyumroCTpanuii
JUTs1 BeO-CaiTOB. AHUMUPOBAHHBIC
M300paKeHusl.

BexkropHas rpaduka. [ I[puMuTHBEI.
N3mMeneHne nopsiaka 3JIEMEHTOB.
BripaBHHBaHME, pacrpeiesicHUE.
['pynmupoBka. Kpussie. opmatsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpOB. BekTopu3zaius pacTpoBbIX
M300paKEHUI.

[IpyuHIMIBI TOCTPOEHUS U
peIaKTUPOBAHUS TPEXMEPHBIX
Mozeseld. CeTouHble MOJEIIH.
Marepuansl. MogenupoBanue
HMCTOYHUKOB OcBelleHus. Kamepsl.
AnnutuBHbIE TexHOIO0TUH (3D-
npuHTepsbl). [ToHsATHE O BUPTYyaIbHON
pEaTbHOCTU U AOTIOJHEHHOU
peanbHOCTH

WJUTFOCTPALIAHN JIJIS1 Pa3METICHUS
Ha BeO-caliTax, co3J1aBaTh
aHUMHUPOBAHHBIC N300pAKEHUS.
Co3naBaTh BEKTOPHBIC H300paKEHUS

C TIOMOIIBIO PEAAKTOPA BEKTOPHOM
rpaduKy WM HKHCTPYMEHTOB
TEKCTOBOT'O MpoIleccopa.
Ilpakmuueckue padomuwi:

1. Obpabomra yugposwvix
gdomoepaghuii (kaopuposanue,
ucnpaeiexue nepcneKmugnl, KoppeKyus
Vpo8Hell, KoppeKyus yeema,.

2. Pemyws yughposwix homoepaghuii.

3. Muoeocnoiinvie uzo0opasicenus.

4. AHumuposaHuvle U300PaANCEeHUsL.

5. Bexmopnas epaghuxa
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3.5 | 3D-moxaenupoBaHue 8 [IpuHIMIIBI TOCTPOEHHUS U [TosicHATH MPUHIIUIIBI TOCTPOEHUS
pEIaKTUPOBAHUA TPEXMEPHBIX TPEXMEPHBIX MOJIEIIEN.
Mozeseld. CeTouHble MOJEIH. BBINONHATE Oniepanuy o NOCTPOCHUIO
Martepuainbl. MoaenpoBaHue U PEIaKTUPOBAHUIO TPEXMEPHBIX
MCTOYHUKOB OocBeleHus. Kamepsl. MoJIeTIeH.
AnnutuBHbIe TexHOJOTHH (3D- Pa3zmeniate Ha BUPTYyaJIbHOM CIICHE
MIPUHTEPBHI). MCTOYHHUKHU OCBEIICHHS U KAMEPBHI.
[loHsiTHE O BUPTYAJIBHOM pEaTbHOCTH [IpuBOAUTH IPUMEPHI UCTIOJIH30BAHUS
Y JIOTIOJTHEHHOM peaibHOCTH TEXHOJIOTUH BUPTYaIbHOU
Y JOTIOJITHEHHOW PEaJIbHOCTH.
Ilpakmuueckue pabomoi:
1. Coz0anue npocmuvix mpéxmepHvix
Mooereti.
2. Cemounbie mooenu.
3. Penoepune
Htoro no pazneny 48
Pe3epBHOE BpeMs 20
OBIIEE KOJIMYECTBO 136
YACOB I10 TTPOT'PAMME
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