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@denepanbHas pabodas mporpamma 1o ydeObHomy mpeamery «Wubopmatukay
(yrnyOneHHbIN ypoBeHb) (IpeameTHas o0aacTh «MaremaTruka u uHpopMaTuka») (nanee
COOTBETCTBEHHO — TmporpamMma 1o uHpopMaTuke, HHPOpPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aICKY, COIepKaHNe 00yUeHHUs, TFIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
porpaMMbl 0 HHPOpPMATHKE, TEMAaTHUECKOE TNIAHUPOBaHKE, IEpeUeHb (KOoIu(UKaTop)
NpoBepsieMBbIX TpeOOBaHWN K pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTelbHOMN
OporpaMMbl  CpelHEro  oOmiero  o0pa3oBaHUST H  JJIEMEHTOB  COJEpYKaHUS
1o uH(popmaTuke.

[losicuutenpHas 3amucka OTpaXkaeT oOmue Iend W 3afaud  UHGOPMATHKH,
XapaKTEPUCTUKY ICUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYEHHI0 O0y4YarouuMUcH,
MECTO B CTPYKType Y4eOHOro IUTaHa, a TakKe MOIXOJbl K OTOOpY CoIepKaHUs, K
OTIPEICNICHUIO  TUIAHUPYEMBIX pPE3ylIbTaTOB M K CTPYKTYype TEMaTHYECKOTO
TUTAHUPOBAHMUSL.

Copepxanne OOy4deHHsI PpacKpbhIBa€T COJAEp)KATEIbHBbIC JIHHHHM, KOTOPBIC
npenjaraTcs s 003aTeIbHOTO M3Yy4YeHHUS B Ka)XXIOM KJlacce Ha ypOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3ysbTaThl OCBOEHHUS IMPOrpaMMbl MO0 MH(POPMATUKE BKIHOYAIOT
JMYHOCTHBIE, METANpeIMETHbIE PE3yJbTaThl 3a BECh NEpUOJ] OOyYyeHHUS Ha YPOBHE
cpeaHero o0miero oopa3oBaHusl, a TaKXkKe MPEAMETHbIE JOCTUXEHUS 00yJarolerocs 3a
KaXX/IbId 101 O0y4eHMUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHdpopmaTuke (yriyOJICHHBIM ypOBEHb) Ha YpPOBHE CpPEIHErO
oOmero obpazoBaHus pa3zpaboTaHa HAa OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeIbHOM  MPOTPpaMMbl  CpEIHEro  obmiero  00pa3oBaHUs,
npeacraBieHHbix B I'OC COO, a Takxke (denepanpHOil pabouelt mpPOrpaMmbl
BOCITUTAHMSI.

[Iporpamma 1o mHbOpMaTHKE NaeT MPEACTABICHUE O IENsIX, oOIIel cTpaTeruu
oOy4eHHs, BOCIUTAHUS U Pa3BUTHS OOYyYarOUIMXCs CPEICTBaAaMH y4yeOHOTO TpeaMeTa
«Madopmarukay Ha YrIIyOJICHHOM YPOBHE, YCTAHABIMBACT 00s3aTelIbHOE MPEAMETHOE
coJiepKaHue, MPeyCMaTPUBAET €ro CTPYKTypUpPOBaHUE TI0 pa3jiesiaM M TeMaMm Kypca,
OTpeNeNsieT paclpeieieHne ero Mo kiaccaMm (TojJaM HW3Y4eHUs), NaeT MPUMEPHOE
pacnpeneneHue y4eOHBIX 9acOB MO TEMAaTHYCCKUM pa3jesiaM Kypca M PEKOMEHIYyEeMYIO
(IpUMepHYI0) TOCIEIOBATEILHOCTh WX M3YYCHHUS C YYETOM MEXIPEIMETHBIX
Y BHYTPHUIIPEIMETHBIX CBSI3€H, IOTUKU y4€OHOTO MPOIecca, BO3PACTHRIX OCOOCHHOCTEN
00y4aromuxcsl.

[Iporpamma 1o wHGOpPMATHKE OMpPEAeseT KOJUYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTEPUCTHKU y4eOHOTO MaTepuaia Uil KaXJI0ro roja W3ydeHHs,, B TOM YHCIIES IS
COJIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOr0 BHJIAa KOHTPOJSA (TPOMEXKYTOUHOM
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aTTecTalMy 00yYarouuxcsi, BCEPOCCUMCKUX MPOBEPOUYHBIX PAbOT, TOCyAapCTBEHHOU
UTOroBO arrtectanuu). IlporpaMmma 1o uHpOpMATUKE SBISETCS OCHOBOM IS
COCTABJICHHS aBTOPCKUX YUEOHBIX MPOrpaMM U YU€OHUKOB, TOYPOYHOTO TUIAHUPOBAHUS
Kypca YYUTEJEM.

HNudopmartuka B cpegHeM o01ieM 00pa30BaHUU OTPaXKaeT:

CYUTHOCTb HH(POPMATUKH KaK HAYYHOU TMCIUIUIMHBI, H3y4Yaloleil 3aKOHOMEPHOCTH
NpPOTEKaHUsI W BO3MOXKHOCTM aBTOMAaTH3allUd WH()OPMAIMOHHBIX MPOIECCOB B
Pa3IUYHBIX CUCTEMAX;

OCHOBHBIEC 00J1aCTU MPUMEHEHHSI HH(POPMATUKHU, MPEX]IE BCETO MHPOPMAIIMOHHBIE
TEXHOJIOTUH, YIIPABJICHHUE U COLUATBHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ Xapakrep  WHGOpPMATHKM W UHOOPMAIMOHHOU
TS TEIbHOCTH.

Kypc wundopmatvku gyt ypoBHS CpeaHEro oOiero o0pa3oBaHUS SIBISETCA
3aBEPIIAIOIIMM JTallOM HENPEpPhIBHOM MOATOTOBKM OOydalIIMxXcs B 00yactu
MH(GOPMATUKU U HMHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH, ONMUpaeTcs Ha
coliepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOIO OOLIEro OOpa3oBaHUS M OIBIT
MOCTOSIHHOTO TPUMEHEHHS] MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, JaeT
TEOPETUUECKOE OCMBICIIEHNE, HHTEPIPETALUIO U 0000LIEHHE 3TOTO ONbITA.

Pesynbrarel  yriyOJe€HHOro  YpOBHS ~ H3Y4YeHHMs ~ y4eOHOro  IpeaMmera
«MHpopMaTHKa) OPUEHTUPOBAHBI HA TIOJYYEHHE KOMIIETEHTHOCTEH I MOCIEAYIOIEN
PO EeCCUOHAIBHON JEeATEIbHOCTH KaK B paMKaxX JaHHOM MpeIMETHOM 00J1acTv, TakK U
B CMEKHBIX ¢ Hel o0nacTsax. OHM BKIIIOYAIOT B ce0s:

OBJIAJICHHE KIIFOUEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSAMHM, HA KOTOPBIX CTPOUTCS
JaHHas TMpeAMeTHass 00JlacTh, PAcCMO3HABAHME COOTBETCTBYIOIIMX WM MPU3HAKOB U
B3aMMOCBS3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH Pa3jMUYHbIE MOAXOABI K H3YyYEHUIO
SABJICHUM, XapaKTEPHBIX JJI U3y4aeMOil MpeaMeTHON 00J1acTH;

YMEHHUE peuiaTh TUIIOBbIE MPAKTUYECKUE M TEOPETUYECKHE 3aJauM, XapaKTepHbIE
JUI KCTIOJIb30BAaHUsI METOJIOB U UHCTPYMEHTapus JaHHON MpeIMEeTHON 001acTu;

HaJIM4YUEe MPEACTABICHUN O JaHHOM MPEIMETHOM 00JIaCTH KaK IEeJTOCTHOW TEOpUHr
(COBOKYITHOCTH TE€OPHI1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU OOJACTSIMU 3HAHUIA.

B pamkax yriayOneHHOro ypoBHS H3y4eHHMs HMHQOPMATUKH OOeCcreunBaeTCs
L[eJICHaNlpaBIeHHas TMOJArOTOBKAa OOy4arolmuxcs K MPOJODKEHHIO 00pa3oBaHUS
B OpraHu3auusix Mpo¢decCHOHaIbHOrOo  00pa3oBaHUs IO  CHELHMAIBHOCTSM,
HETOCPEJICTBEHHO CBA3aHHBIM C LU(PPOBBIMU TEXHOJIOTUSIMU, TAKUM KaK IMPOrpamMMHast
WHKeHepHs,, HH(pOpMaIMoHHass OC€30MacHOCTh, HH(POPMAIIMOHHBIE  CHCTEMBI H
TEXHOJIOTMH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIIKE JIAHHbIE U MAIIMHHOE OOyuYeHHUE,
IIPOMBILUICHHBIA ~HMHTEPHET BEIIEW, MWCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJOTUU
OecrpoBOJHONW  CBA3M, POOOTOTEXHHKA, KBAHTOBbIE  TEXHOJOTHMH,  CHUCTEMBI
paCIpEIENIEHHOT0 PEECTPa, TEXHOJIOTUU BUPTYAJIbHOM U IOTIOJITHEHHON PEAIbHOCTEM.

OcHoBHas 1enb u3yuyeHus: yueoHoro npeamera «Mudopmatuka» Ha yriayOaeHHOM
YpOBHE cpeaHero ooOmero oOpa3oBaHusi — oOecleueHue MaabHEHIIEero pa3BUTHS
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MH(OPMAITMOHHBIX KOMIETEHIIUN 00y4aroIerocs, ero roTOBHOCTH K JKU3HU B YCIIOBUSX
pa3BUBarOIIErocs HWH()OPMAIIMOHHOTO OOIIEeCTBA W BO3pPACTAIONIEH KOHKYpPEHIIUHU Ha
peiHKe Tpyaa. B cBsizu ¢ »tum u3ydenne uHdopmatuku B 10-11 krmaccax moiKHO
00€eCIIeYHTh:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOTO HAa TOHUMAHUH POJHU
uH(pOPMATUKU, UHPOPMAITMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
00IIIeCTBE;

c(OpPMUPOBAHHOCTh OCHOB JIOTHUECKOTO U QJITOPUTMHYECKOTO MBIIIJICHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN pa3andaTh (PakThl U OLICHKH, CPABHUBATH OIICHOYHbBIC
BBIBOJIbI, BHUJETh HX CBA3b C KPUTEPHUSIMU OIICHUBAHUS M CBS3b KPUTEPHUEB
C OMpENeTIeHHOW CHUCTeMOW IIEHHOCTEH, MpPOBEPSATh HA JOCTOBEPHOCTH W 0000IIAThH
uHbOpMaIIHIO;

c(hOpMUPOBAHHOCTH MPEJCTABICHHUH O BIUSHUA HHPOPMAITMOHHBIX TEXHOJIOTUI Ha
KU3Hb YeJOBeKa B OOILECTBE, IMOHMMAaHHE COLMAIBHOIO, HSKOHOMUYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOIO, OPUIUYECKOTO, IPUPOJHOTO, 3SPrOHOMHUYECKOTO,
MEIUIIMHCKOTO U (PU3UOJIOTHYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTU;

NPUHATHE TPABOBBIX U JTUYECKUX AaCHEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIOJICH, BOBJICUEHHBIX B CO3/IaHHE W WCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclipocTpaHeHrne nH(OopMaIny;

CO3JlaHUE YCJOBUW IS Pa3BUTHS HABBIKOB Yy4eOHOW, MPOEKTHOM, Hay4dHO-
UCCJIEIOBATENIbCKOM W TBOPYECKOW  JIEATETBHOCTH, MOTHBALUA OOYYAIOIINXCS
K CaMOpPa3BUTHIO.

B conepxxanun ydebHoro mnpeamera «MHpopMaTtukay BBIICISIOTCS YETHIPE
TEeMaTUYECKHUX pa3ea.

Pazpnen «lludposast rpaMOTHOCTB» MOCBSILEH BOIPOCAM YCTPONUCTBA KOMITBIOTEPOB
U JIPyTUX DJIEMEHTOB IM(GPOBOrO OKPYKEHHUs, BKIIOYAas KOMIIBIOTEPHBIE CETH,
HCIIOJIb30BAHUIO CPEACTB OIEpPAlMOHHOW CHUCTeMbl, padore B cetu HHTepHer u
HCIIOJb30BAaHUIO UHTEPHET-CEPBUCOB, MH(GOPMAIIMOHHON O€30MacCHOCTH.

Paznen «Teopernueckre OCHOBBI MHGOPMATHKNY» BKIIOYACT B CEOsl MOHSATUHHBIN
anmapatr  WH(OpPMATHKHU, BOMPOCHI  KOAMPOBAHUS  WHOOpPMALMM, HU3MEpPEHUS
uH(OpMAITMOHHOTO O0BEMa JaHHBIX, OCHOBBI aiTeOphl JIOTUKH W KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pazgen «AnroputMbl W TpPOrpaMMHUPOBAHHME» HANpABIEH Ha  Pa3BUTHE
QITOPUTMHYECKOTO MBIIIIEHUS, Pa3pad0TKy alTOPUTMOB M OILIEHKY WX CIJIO0XHOCTH,
(hopMUpOBaHME HABBIKOB pEaJM3allMM TMPOrpaMM Ha s3bIKaX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «WHdopmarmoHHble TEXHOJIOTHH» TIOCBSINEH BOMpPOCaM MPUMEHEHUS
MH(QOPMAITMOHHBIX TEXHOJIOTUM, PEAJIM30BAaHHBIX B MPHUKIAIHBIX MPOrPAMMHBIX
MPOAYKTaX W HHTEPHET-CEPBUCAX, B TOM UYHCIE€ B 3aJayax aHajlu3a JaHHBIX,
MCIIOJIb30BAHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOJIUIL J1 PEIICHUS] IPUKIIAIHBIX 3a]1ad.
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B npuBegenHoMm pganee coaepkaHuu ydyeOHoro mnpeamera «MHpopmaTukay
KYPCHUBOM BBIJICJICHBI JIOMIOJIHATEIILHBIE TEMbI, KOTOPbIE HE BXOIAT B 00S3aTEIHHYIO
nporpaMmy OOYy4YeHHUs, HO MOTYT OBbITh MPEIJIOKEHbl I HW3Y4YEHUS OTACIbHBIM
MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YHAIOIIUMCHI.

VYriyOieHHBIH ~ YpOBEHb  HW3yYCeHHS ~ WH(DOPMATHKH  PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO npodus, OpPUEHTUPOBAHHOTO Ha WHXEHEPHYIO U
nHOOpPMAITMOHHYIO  c(epbl  IeATEIbHOCTH. YTIyOJNEHHBIH YpPOBEHb H3YUYCHUS
uHOpPMATUKKA  OOECIEYMBAET: TMOATOTOBKY  OOYYalOIIUXCS, OPHUEHTHUPOBAHHBIX
Ha CHEHHAIbHOCTH B 00JacTM HWH(DOPMAIMOHHBIX TEXHOJOTHMH M HWHXKCHEPHbIC
CIICLIMAJIBHOCTH, YYACTHUE B MPOEKTHOW U UCCIIEI0OBATEIbCKON JEATENLHOCTH, CBA3aHHON
C COBPEMEHHBIMHU HaIpaBJICHUSIMU OTpaciu HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHA, IIOJTOTOBKY K y4aCTHIO B OJIMMITHAaaX U cade EnquHoro rocygapcTBEHHOTO
’K3aMeHa 0 UHPOpPMaTHUKE.

[TocnenoBarenbHOCTh M3YyUYEHUSI TEM B IMpEAeNiax OJHOTO Toja OOyUYEeHUS] MOMKET
OBITb M3MEHEHa MO0 YCMOTPEHHUIO YUMTENs MPHU MOJArOTOBKE pabouell mporpamMmbl U
MOYPOYHOTO TIJIAHUPOBAHMUSI.

OO6111ee YnCIiIo 4acoB, PEKOMEHIOBAHHBIX JIJISl U3Y4YEeHHS] HHPOPMATUKH, — 272 Jaca:
B 10 kimacce — 136 gacos (4 gaca B Hezenmio), B 11 kiacce — 136 gacos (4 yaca B HeJielio).

Bo3moskHa KOppEeKTHPOBKA OOIIEro YMCIa 4aCOB, PEKOMEH/IOBAHHBIX JIJIST U3YICHUS

peaMeTa, ¢ YYeTOM HWHIUBUIYATILHOTO TOJX0Ja 00pa30oBaTEbHBIX OpraHU3AIMMA
K yIrIyOJIEHHOMY HW3Y4YeHUI0 WH(POPMATHKH, B paMKaxX COOJIOMECHUS TUTHCHUYCCKUX
HOPMAaTHBOB K HeJIeTLHOM 00pa3oBaTeIbHON Harpy3Ke.
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COJIEP’ KAHUE OBYYEHMU!

10 KJIACC

Hu¢posBas rpaMOTHOCTH

TpeboBanust TexHUKH 0€30IACHOCTU W TMTHUEHBI IpU paboTe ¢ KOMIBIOTEpaMH U
APYTUMU KOMIIOHEHTaMU IIU(GPOBOTO OKPY>KEHHU.

[TpuHUIMIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApXUTEKTypa (oH
Helimana. ABTOMaTHYECKOE BBIIIOJHEHHE IPOrpaMMbl IporeccopoM. OneparuBHasd,
IOCTOSIHHAsT M JOJTOBpeMEHHas maMATb. OOMEH [JaHHBIMM C TOMOIIBIO IIIHH.
KoHTposieps! BHEIIHUX yCTpOKCTB. [IpsMoi 1oCcTyn K maMsTH.

OCHOBHBIE TEHJICHLIMH pPa3BUTHS KOMIIBIOTEPHBIX TexHosorui. [lapaienbHble
BbIYMCIICHHUs. MHorormpoueccopHsle cucteMbl. CynepkommbioTepsl. PacnpeneneHHbie
BBIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa OONBIIMX JaHHBIX. MOOUIbHBIE HHU(POBBIC
YCTpPOMCTBA M WX POJb B KOMMYHHUKAIMSX. BCTpOEGHHbIE  KOMIBIOTEPHI.
MukpokoHTpoJsuiepbl. POOOTH3MpOBaHHBIE MPOU3BOCTBA.

[IporpamMHOe oOOecrieueHHe KOMITBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buabl
MpPOrpaMMHOro obecnedeHuss W UuxX HazHaueHue. (OCOOEHHOCTH MPOrpaMMHOTO
oOecrieuyeHnss MOOMIIbHBIX yCcTpoucTB. [lapannensHoe nporpammupoBanue. CHCTEMHOE
nporpammHoe odecrieuenue. OnepanuoHHbIe CUCTEMBI. Y TWIHTHI. J{paiiBepbl yCTPONCTB.
WNHcTamismus 1 JeMHCTAIUISIIUS TPOrPaMMHOT0 00eCIIeYEHUsI.

QaitnoBble  cuctembl. [IpUHIMOBI pa3MelleHus W UMEHOBaHUS  (aiioB
B foaroBpeMeHHoM namsTh. [11a6nons! 1uid onucanus rpyni ¢aiios.

[TIporpammuoe obecnieueHue. JIuneH3upoBaHUE MPOTPAMMHOTO OOecreyeHus u
uudpoBbIX pecypcoB. IIponpuerapHoe u cBOOOAHOE MporpaMMHOE OOecreyeHHeE.
KoMmMmepueckoe W HEKOMMEpYECKOE HCIOJIb30BAaHUE MPOrPAMMHOIO OOECIeYeHUs U
uudpoBbIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHAaBIMBaEMas 3aKOHOJATEIbCTBOM
Poccuiickoii  @enepaumm  3a  HENPABOMEPHOE  MCIOJIB30BAHME  MPOrPAMMHOIO
oOecreueHus 1 HU(POBBIX PECYPCOB.

[IpyHUMIIBI TIOCTPOECHMSI M alapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble mpotokoiibl. Cetb MHTEpHET. Anpecanus B cetn MHTEpHET. IIpOoTOKOIIBI CTEKA
TCP/IP. CucteMa JOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha monacetm ¢ momomblo Macok mojcerer. CereBoe
aaMUHUCTpUpoBaHue. llomydyeHne HaHHBIX O CETEBbIX HACTPOWKAaX KOMIIbIOTEpA.
[IpoBepka Hanuuus cBsi3U € y3i0M cetd. OnpeaesieHne MapuipyTa JABUKEHUS MTAKETOB.

Bunbr NEATENbHOCTU B CEeTH HNnTepner. CepBucsl HNnTepHera.
['eoundopMalimoHHbIE CHUCTEMBI. | '€0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU
(Hanpumep, JOKauus MOOUJBHBIX  Tele(OHOB, ONpeneNeHue 3arpy>KeHHOCTU
aBTOMAarucTpalei), ”HTepHET-TOPToBJIsA, OPOHUPOBAHUE OUJIETOB U TOCTUHMII.

! Kypcueom BblieNeH MaTepuasl, KOTOPbIA He SBJIAETCS 00A3aTeNbHBIM NPM W3YYEHHH M HE BXOIHUT B COJEpHKAHHE
IIPOMEKYTOYHOM WJIM UTOIOBOM aTTECTALUU TI0 IPEIMETY.
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['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBUCHI W yciyrd. ConuanbHble CETH —
OpraHu3anys KOJUIEKTUBHOI'O B3aMMOJEWUCTBUSA M OOMEHa JaHHbIMHU. CeTeBOil ITHKET:
IpaBUjia MOBEAEHUA B KuoOeprpocrpaHcTBe. [IpoOiema NOMIMHHOCTH MONTY4EHHON
uHpopMaruu. OTKpbITbIE 00pPAa30BATEIBHBIE PECYPCHI.

TexHOreHHbIE W SKOHOMHYECKHE YIpO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJorui. OOmme npodaemMbl  3allUThI
uHpopMauu U MHPOpMaMOoHHON Oe3onacHocTu. CpenacTBa 3aliuThl MH(GOpMalUU
B KOMIIBIOTEpaX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX HH(OPMAILMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHGOPMALIMOHHON OE30MACHOCTH.

[IpenoTBpalieHuEe HECAaHKIIMOHUPOBAHHOIO IOCTYIIA K IMYHOW KOH(PUACHIINAIbHON
MH(POpMaIUH, XPAHALIEHCS Ha IEPCOHAIIBHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPONUCTBAX.
BpenoHocHoe nporpaMMHOe OOecrieueHue U Crocoobl OOpHObI ¢ HUM. AHTUBHUPYCHBIE
nporpaMMbl. OpraHusanys JUYHOro apxuBa MH(popMauuu. PesepBHOEe KOMMpOBaHHE.
[TaposibHas 3amMTa apXuUBa.

HudppoBanue nanHbIx. CUMMETpUUHbIE M HecUMMeTpHuHble mudpsl. udps
npoctoii 3amensl. Ludp Lezaps. [ludp Bwxenepa. Anroputm mudposanus RSA.

Teopernueckne 0CHOBbI HHGOPMATHKH

Nudopmanus, nannble u 3HaHUS. MHGOpMalMOHHBIE MpOIECChl B MPUPOJIE,
TEXHUKE U 00I1IeCTBeE.

HempepbiBHBIE ¥ JIUCKpETHbIE BEJIMYMHBI M cUrHajbl. HeobxomumocThb
JTUCKpETU3alNK HH(pOpMaIUK, MpeTHa3HAYCHHOM JIJIsl XpaHEHUs, epeaur 1 00paboTKH
B IU(PPOBBIX CUCTEMAX.

JIBonuHO€E KOJIMpoBaHKue. PaBHOMEpPHBIE 1 HEPABHOMEPHBIE KOMIbI. JlekoInpoBaHue
COOOIICHH, 3aMMCaHHBIX C TIOMOIIBI0O HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
[TocTpoeHne OMHO3HAYHO [IEKOAMPYEMBIX KOJOB C TMOMOIIBIO JepeBa. EquHuUibl
u3MepeHust KonuuectBa MHbopManuu. An(aBUTHBIM TOIXOM K OIEHKE KOJUYECTBA
uHdopmaIuu.

Cuctembl cuucieHusi. Pa3BepHyTass 3amuch TENBIX U JAPOOHBIX  YHCEI
B TMO3UILMOHHOM cucTemMe cuucieHud. CBOWCTBAa NO3UIMOHHOW 3alldCH YHCIIA:
KOJIMYECTBO LU(p B 3amucH, MPU3HAK JCIUMOCTH YKCIA HA OCHOBAaHUE CHUCTEMBI
CUHCIICHHUS. AJTOPUTM TEpeBoJia IEJIoro yuciaa u3 P-uuHOil cHCTeMbl CUUCICHHS B
JECATUYHYIO. AJITOPUTM MEPEeBOjia KOHEUHON P-uuHO# 1po0u B ecATUYHYIO. AJITOPUTM
MepeBo/ia 1eJoro 4uciia U3 JECITUYHOM CHCTeMbl cumciieHus B P-uunyto. IlepeBon
KOHEYHOW  JecITuuHOM Apodoum B  P-munyro. JIBowuHas, BOChbMEpHYHAsS U
IIECTHAAIIATEPUYHAS CHCTEMbl CYUMCICHHUS, CBS3b MEXIy HUMH. ApUPMETHYECKHE
ONE€palyy B MO3ULIHOHHBIX CUCTEMAX CUUCIEHUS. 1pouunas ypasHoseuenHas cucmema
cuucnenus. [{6ouyHo-0ecamuytas cucmema CHucieHusl.

Komuposanue texcroB. Konuposka ASCII. OgnobaiitHpie koaupoBku. CTaHaapt
UNICODE. Konuposka UTF-8. Onpenenenue nuHGpopMarmoHHOTO 00beMa TEKCTOBBIX
COOOIIIEHUH.

KomupoBanue mzoOpaxkenuii. Onenka nHOOpMAIMOHHOTO 00beMa TpaduuecKux
JTAHHBIX MPU 33JaHHBIX pa3pelIeHNH U rIyOrnHe KoaupoBaHus 11BeTa. [[BeToBbIe MOIEH.
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Bekroprnoe komupoBanue. ®opmatel rpaduueckux (daitno. TpexmepHas rpaduxa.
®pakTanpHas rpaduka.

KoaupoBanue 3Byka. OneHka HHGOpPMAIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX IIPU
3aIaHHBIX YaCTOTE JUCKPETU3ALNH U PA3PSAIHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHaTne BbIcKa3biBaHUA. Bpicka3piBaTenbHbIE  (OPMBI
(mpenukatbl). KBaHTOPHI CyI1I€CTBOBAHMS U BCEOOITHOCTH.

Jlornueckue omnepauuu. Tabmuubl HMCTUHHOCTU. JIOrMYeCKHE BBIPAKEHUS.
Jlornueckue ToXAecTBa. J{oka3aTeabCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO TaOJIHUIL
UCTUHHOCTH. Jlornyeckue onepanyu 1 oneparuu Hal MHOKECTBAMU.

3akoHbl anreOpbl JIOTMKH. OKBHUBAJEHTHBIE MPEOOpa3OBaHUS  JIOTMUECKHUX
BBIpAKECHUU. Jlornyeckre ypaBHEHHUS U CUCTEMBI YPABHEHUN.

Jlornueckue (yHKUMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
(yHKLHIA OT KOJIMYECTBA apryMeHTOB. [10JIHbIE CUCTEMBI JIOTHYECKUX (DYHKIIHIA.

Kanonnueckue GpopMbl Tornyeckux BbIpakeHU. CoBepIIEHHbIE JU3bIOHKTUBHBIE
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI, ANTOPUTMbI MX IOCTPOECHHUS IO TAaOIUIE
HMCTUHHOCTH.

Jlormyeckue BNEMEHTBI B cocTaBe KowmImbiorepa. Tpurrep. Cymmarop.
Mmuoropaspsaneii - cymmarop. [loctpoeHne cxem Ha JIOTMYECKHX — DJIEMEHTaX
[0 3aJlaHHOMY JIOTUYECKOMY BBIPQXKEHHUIO. 3aIlliCh JIOTHYECKOIO BBIPAXKEHHUSI 110
JIOTUYECKOMN CXEME.

IIpeacraBienue LEIbIX YACEI B MaMATH KOMIbIOTEpa. OTpaHUYEHHOCTh JUaIla30Ha
YuceJl NPH OIPAHUYECHUM KOJMYECTBA pa3psAnoB. llepenosiHeHue paspsgHOM CETKH.
be33nakoBple M 3HAKOBBIC JAaHHBIC. 3HAKOBBLINM OWT. /[BOMYHBIM JTOMOJHUTEILHBIA KOJI
OTPULIATENBHBIX YUCEIL.

[ToburoBkie noruveckue onepamun. Jlorudaeckuii, apupMETHISCKUA U TUKITUIECCKHIA
casurd. [lIndposanue c moMonib0 MOOUTOBOM onepauuu «uckiaovaromee NIIN».

IIpeacraBieHre BEUIECTBEHHBIX YUCEN B MaMSATH KOMIIBIOTEpA. 3Hayallas 4acTb
U TOpSAOK yMcia. /nama3oH 3HaueHWM BellecTBEHHBIX yucen. [IpoGnemsbl XxpaHeHus
BEILIECTBEHHBIX YNCEJI, CBA3aHHbBIC C OTPAaHUYCHUEM KOJIMYECTBA pa3psa0B. BrinonHenue
omepaluii ¢ BEIIECTBEHHbIMM 4YHCJIaMH, HAaKOIUJICHHE OIIMOOK NP BBIYUCICHUSX.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINMX aJITrOPUTMOB
YIPABJIICHUS UCTIOJIHUTEISMU U BBIYUCIUTENIBHBIX AITOPUTMOB. OTIpeIeIEeHUE NCXOAHBIX
JaHHBIX, TPU KOTOPBIX aITOPUTM MOXKET J1aTh TPeOyeMblil pe3ynbTar.

Oranbel pemieHus 3aJad  Ha KomnbloTepe. WHCTpyMEHTalbHBIE CPEACTBA:
TPAHCIATOP, OTJIATYUK, MPOPUIMPOBIIMK. KOMIUISAIMSA U MHTEpHpETalUs TPOrpaMM.
BuptyanbHble MalIvHbI.

WNurerpupoBanHas  cpena  pa3paboTku.  Meroabl  OTJaAKUd  MPOTPaAMM.
Hcnonb3oBanne TpacCUpoOBOYHBIX Tabmuu. Otnagounslii  BeiBoa. [lomaroBoe
BBINOJIHEHME NTPpOrpaMmMbl. Touku octanoBa. [IpocMOTp 3HaUYCHUI ITEPEMEHHBIX.
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SA3pik  mporpammupoBanusi (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHbIE, CHUMBOJIbHbIE, JIorndyeckue. BerBnenus. CnoxHble
ycinoBus. llukibl ¢ ycnoBuem. Luknbsl 1o mnepeMeHHON. B3anmo3zameHseMOCTb
pPa3JIMYHBIX BUAOB LHMKJIOB. MIHBapuaHT nukia. CocTaBieHUE IIUKIIA C UCIIOIb30BAHUEM
3apaHee ONpeIeJICHHOrO MHBapHaHTa LIUKIIA.

JlokyMeHTHpOBaHue mnporpamM. lcnons3oBanue koMmMmeHTapues. lloaroroska
OMMCAHUS MPOrPaMMBbl U UHCTPYKIIUH JIJIS TTOJIB30BATENS.

AnropuTMbel  00pa0OTKM HATYpaJbHBIX YHCEJ, 3alHCaHHBIX B IMO3UIIMOHHBIX
CUCTEMaxX CUHCIIEHUsS: pa3OMEHUE 3alKMCH 4YuCja Ha OTAENbHbIE HU(PBI, HAXOXKICHUE
CYMMBI U TTpou3Be/IeHUs HU(Dp, HAXOXKACHUE MAKCUMAIIBHON (MUHUMAIBHOM) HUpPHI.

HaxoseHne Bcex NpoCThIX Yuced B 3aaHHOM Jauana3oHe. IIpencraBienue yncia
B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJTOPUTM OBICTPOTO BO3BEJCHUS B CTEIICHb.

O06paboTka AaHHBIX, XpaHsAumxcs B (Qaitnax. TexcToBble U JBOMYHBIC (HaHIIbI.
daitnoBeie nepeMeHHsble ((paitioBbie ykazarenn). Urenue u3 aiina. 3anuck B ¢aii.

Pa3buenue 3agaun Ha moazamaun. [logmporpammbl (mipouieaypsl U (DYHKIIUN).
Pexypcus. PekypcuBHble 00beKThI ((hpakTainsl). PekypcuBHbIe nporeaypsl 1 QyHKIUU.
Hcnonp30oBaHue cTeka JUisl OpraHu3alii PEKYPCUBHBIX BBI30BOB.

Hcnions3oBanne  craHmapTHOM  OMOMMOTEKHM  sA3BIKA  MPOTPaAaMMHUPOBAHMUS.
[ToaxmoueHue OMOIMOTEK MOAMPOrPaMM CTOPOHHHMX MPOU3BOAUTENCH. MOIyIbHBIN
MPUHIIUI TOCTPOEHUS MPOrPaAMM.

Uucnennsle Metoabl. TouHOE W TPUONMKEHHOE pelieHus 3agayu. YucieHHbIC
METO/bl PEIICHHUs] YpaBHEHUW: MeToJ Iepedopa, METOJ MOJOBUHHOIO JEJIECHHS.
[Tpubnu>xeHHOE BRIYUCIICHUE JUTMH KPUBBIX. Brruncnenue miomaei Guryp ¢ moMoIbio
YUCJIEHHBIX METOJIOB (METO/ MPSMOYTOJbHUKOB, MeTO Tpamneuuii). [Tonck makcumyma
(MuHUMYMa) QYHKIMU OJTHOM NEPEMEHHOW METOAOM MOJOBUHHOIO JIEJICHUSI.

OO6paboTka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  QyHkmum - s3bIKa
MPOTPaMMHUPOBAHUs [IJIE 0OpabOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 0OpaOOTKH
CUMBOJIBHBIX CTPOK: MOJICYET KOJIMYECTBA MOSBJICHUNA CHMBOJIA B CTPOKE, pa3OueHHe
CTPOKH Ha CJIOBa IO MPOOETbHBIM CUMBOJIAM, TTOMCK MOJACTPOKY BHYTPU JAHHOM CTPOKH,
3aMeHa HalJIeHHOM MOACTPOKU Ha APYTYIO CTPOKY. ['eHepanus Bcex CIOB B HEKOTOPOM
angaBuTe, yIOBIETBOPSIONIUX 33JaHHBIM OrpaHudeHusM. [IpeoOpasoBanue uncia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel ¥ MOCJIENOBATEILHOCTH  4Hcell.  BprunciieHue  000OIIEHHBIX
XapaKTepUCTHK DJIEMEHTOB MacCHBa WJIM YHCIOBOW MOCIEIOBATEIIBHOCTH (CYyMMBI,
MPOU3BEACHUS, CPEIHEro apu(PpMEeTUUYEeCKOTO, MHUHUMAIBHOTO M MAaKCHMAJIBHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, VIOBJIETBOPSIOIIUX 3aJaHHOMY YCIOBHIO).
JIMHENHBIM MTOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka omgHOMEpPHOTO MaccuBa. IIpocTeie MeETOIbI COPTUPOBKH (METOA
My3bIpbKa, METOJ BbIOOpa, COpTHPOBKA BcTaBKaMM). COpTUpOBKA ciusiHUEeM. beicTpas
coptupoBka maccuBa (amroput™m Quickcort). JIBOMUHBIN MOWMCK B OTCOPTHPOBAHHOM
MacCHBeE.
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JIBymepHbIe MacCUBBI (MaTpUIlbl). AITOpUTMBbI 0OPaOOTKHU ABYMEPHBIX MAaCCUBOB:
3aM0JHEHUE IBYMEPHOTO YHCIOBOTO MAaCCUBa MO 3a/IaHHBIM ITpaBUjIaM, OUCK JIEMEHTA
B JBYMEPHOM MAacCCHBE, BBIUYHCIIECHHE MaKCUMyMa (MUHHMYMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOI'O MacCHBa, MIEPECTaHOBKA CTPOK U CTOJIOIOB IBYyMEPHOI'O MacCHBa.

HNudopmannoHHbIe TEXHOJIOTUU

TexcroBerii  mpomeccop. PemaktupoBanme wu  dopmarupoBanue. IIpoBepka
opdorpaduu u rpammaTuku. CpeacTBa NOUCKA U aBTO3aMEHBI B TEKCTOBOM ITPOLIECCOPE.
Ucnonp3oBanne ctuneil. CTpyKTypUpOBaHHbIE TEKCTOBbIE JTOKYMEHTHI. (CHOCKH,
ornaienue. KomnekruBHas paborta ¢ nokyMeHTaMH. IHCTpyMEHTBI peLEeH3UpPOBaHUS
B TEKCTOBBIX Iporeccopax. OOnaunbie cepBuchl. JlenoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHUS HCTOUYHUKOB U OGOpMIIEHUS OUOIMOrpaPUUEeCKUuX CCHUIOK.
OdopmieHue crnucka JUTEPATYPhl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TEKCTA.
TexHuueckue cpencTsa BBoa TekcTa. CrienMan3upOBaHHbBIE CPEACTBA PEJAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJlayd  aHalIW3a JaHHBIX: [POTHO3HPOBAHUE,
Kiaccuukanus, KiacTepusalus, aHaiu3 oTKIoHeHUu!. [locnenoBaTeIbHOCTh peleHus
3aJlay aHaJIM3a JIaHHbBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BBIOOp W/WJIM TIOCTPOEHUE MOJENH, IPEOOpa30BaHUE JAHHBIX, BU3YaJIU3alMs JAaHHBIX,
MHTEpIpeTanusi pe3yJbTraroB. l[IporpammHble cpencTBa M HHTEPHET-CEPBUCHI IS
0o0pabOTKM U TIPEACTABICHMS JaHHBIX. bonblnve ngaHHbIe. MalmumHHOE OO0y4YeHHeE.
HnmennekmyanvHwiti anaius OAHHbIX.

AHanu3 TaHHBIX C TOMOIIIBIO AJIEKTPOHHBIX TabIUIl. BeIuncIeHNE CyMMBI, CpETHETO
apu(pMeTHIeCKOro, HauOOIbIIEro (HAMMEHBIIIET0) 3HAUCHMs Uana3oHa. BeruucieHue
kodpdulrieHTa KOppeNIsiuu JABYX psAaoB AaHHbIX. [locTpoeHue cTOIOYATHIX,
TUHENYaThIX U KPyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkuuid. [londop nunun
TpeHAa, pEIIeHUe 3a7a4 MPOrHO3UPOBAHUS.

YuclieHHOe pelieHue ypaBHEHUI ¢ MOMOILBI0 oAbopa napamerpa. OntuMusaius
KaK T[IOMCK HAWIydIlIero pelieHus B 3adaHHbIX yciuoBusix. llemeBas dyHkwms,
orpaHudeHus. JlokaabHble U TO0ANbHBIA MUHUMYMBI 1ieneBod (yHkuuu. Pemienue
3a/1ay ONTUMM3ALUHU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHLI.

11 KJIACC

Teopernueckne 0CHOBBI HH(POPMATUKH

TeopeTnueckue TOAXOAbI K OIEGHKE KojMdecTBa uWHGOpManuu. 3aKoH
agmutuBHocT uwHMopmarmu. Dopmyna Xaprau. Wubopmaruss U BEpOSTHOCTH.
®opmyna llleHHoHa.

Anroputmsel cxkatus qaHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. AATOpuTMBI CXaTUsl TaHHBIX C TTOTEPSAMH. Y MEHBIIIEHUE TITyOUHBI KOJTUPOBAHUS
uBeta. OCHOBHBIE Ujeu anroputMoB cxxkatuga JPEG, MP3.
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CkopocTh  mepepaud  JaHHBIX.  3aBUCUMOCTh  BPEMEHH  IE€peNaydd OT
MH(POPMALIMOHHOTO 00BbEMa JaHHBIX M XapaKTEepPUCTUK KaHaja CB3U. [lpuyuHb
BO3HMKHOBEHUS OLIMOOK MpHU nepenaye naHHbiX. Koabl, mo3BosIonMe 00HapyKUBaTh U
UCIIPABJIATh OIIMOKM, BO3HMKAIOIIME TIPH Iepejade JaHHbIX. PaccrosiHne XsMMUHTra.
Komuposanue ¢ moBroperuem 6utos. Koasr XammuHra.

Cucrembl. KoMmoHeHThI cucTteMbl U UX B3aumojierictBue. CucteMHbid 3¢ dexT.
VYmpasienue kak nHGOPMAIMOHHEIH mporiecc. OOpaTHas CBSI3b.

Mogenn u wmognenupoBanue. llens MoaenupoBaHus. COOTBETCTBHE MOJEIU
MOJIETUPYEMOMY OOBEKTY WM TMpoleccy, Lenu MojaenupoBanud. Ddopmanuzanus
NPUKJIAIHBIX 3a]1a4.

[IpeacraBienue pe3ysibTaToOB MOJCIUPOBAHUS B BHJIE, YAOOHOM JJII BOCHPUSITHS
yenoBekoM. ['paduueckoe npencTapieHue JaHHbIX (CXEeMBbl, TaOJIHIIbI, TpadrKH).

I'padsl. OcHoBHbIE OHATHA. Buasl rpados. Onucanue rpado ¢ MOMONIbIO MaTPULL
CMEXHOCTH, BECOBBIX MATPHLI, CIIUCKOB CMEKHOCTH. PellieHrne anropuTMU4ecKux 3aiad,
CBSI3aHHBIX C aHAIM30M TpadoB (IOCTPOEHUE ONTUMAIBHOTO MYyTH MEX]Yy BEPIIMHAMHU
rpada, ompeaelieHMEe KOJUYECTBA  PA3NIMUHBIX IMyTeH  MEXAYy BepIIMHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOro rpada).

HepeBbs. bunapHoe paepeBo. JlepeBbsi moucka. CrocoObl 00xoja jgepesa.
[IpeacraBnenue apupMETHUECKUX BBIPAKECHUI B BUAE AepeBa. JJUCKpETHbIE UTPBI IBYX
UTPOKOB ¢ MoJaHON nHpopmanueit. [loctpoenue nepesa nepedbopa BapuaHTOB, ONUCAHUE
CTpaTeTUu UTPbl B TAOIUYHON (QopMe. BBIUTPHINTIHBIE W MPOUTPHIIIHBIE TTO3UIIUH.
Briirpeliiiabie cTpaTeruu.

CpenctBa HCKYCCTBEHHOro MHTeiiekTa. (CepBUCHl  MAaIIMHHOTO — MEpeBoja
U pacrno3HaBaHusa ycTHOW peur. KorHutuBHble cepBuchl. MneHTudukanus u mOHCK
n300pakeHuii, pacrno3HaBanue nmil. CamooOydaromnuecsi cuctembl. VckyccTBeHHBIN
WMHTEJUIEKT B KOMIBIOTEPHBIX HWrpax. Vcnojp30BaHHME METONOB HCKYCCTBEHHOIO
MHTEJUIEKTa B OOydYamomMX cucTemax. Fcnoiab30BaHHE METOJO0B HCKYCCTBEHHOI'O
UHTEUIEKTa B  poOoToTexHuke. MHTepHeT Bemend. llepcrniekTuBbl — pa3BUTHS
KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHbIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE

dopmanuzauus NOHATUSA ajnroputMa. MammnHa TeHOpUHra Kak yHHUBEpCaJIbHas
Mozenb Beruucienui. Tezuc Yepua—TwropuHra.

OreHka CIIoKHOCTH BBIYMCIICHUA. Bpems paboThl 1 00beM HCTIOIB3yEMOM TaMSITH,
MX 3aBUCUMOCTb OT pa3Mepa UCXOHBIX TaHHbIX. OLIEHKa aCUMITOTUYECKON CI0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHOU clloKHOCTU. [lepebopHble alropuTMBI.
[IprMepsbl pa3IMYHbBIX aITOPUTMOB PELIEHUS OJTHOM 3aa4H, KOTOPBIE UMEIOT PA3IMYHYIO
CJIO’KHOCTB.

[Tonck mpOCTHIX YMCEN B 3aJaHHOM JHANA30HE C MOMOUIBIO AITOPUTMA «PEIIETO
Opatochenar.

MHoropa3psigHbIe TeNble Yncia, 3a1a91 JJIMHHON apu(MEeTUKH.
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CrnoBapu (accoumaTUBHBIE MAacCUBBI, 0TOOpaykeHus). Xam-Tadauusl. [locTpoenune
aJ1(paBUTHO-4aCTOTHOT'O CJIOBAps [ 33/1aHHOTO TEKCTA.

Crexkn. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO  BbIpaKeHUs. Brruncnenue
apu(pMETUYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B TOCTPUKCHON (opMme.

Ouepenu. Mcnonp3oBanue ouepean 15l Bp€MEHHOIO XpaHEHUS JaHHbBIX.

AnroputMbl Ha rpadax. IlocTpoeHne MHUHUMaJIBHOIO OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHUEHTHpPOBaHHOTrO rpada. KomuuecTBo pa3nuyuHbIX MyTen
MEX/1y BEpIIMHAMHU OPHUEHTUPOBAHHOTO AIlMKINYECKOro rpada. Anroputm JleikcTpol.

HepeBbs. Peanuzanus nepeBa C IMOMOIIBIO CCBUIOYHBIX CTPYKTYyp. JlBomuHbIe
(Ounapubie) nepeBbsi. IlocTpoeHune nepeBa [ 3aJaHHOIO  apU(PMETHYECKOTrO
BbIpakeHUs. PekypcuBHBIE anropuTMbl 00Xxoaa jaepeBa. lcmonb3oBaHue cTeka U
ouepenu st 00xo/1a aepena.

JluHaMu4yecKkoe MpOorpaMMHUpPOBAHUE KAK METOJ PELICHHs 3a1ad C COXpPAaHEHUEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3aJayd, pellacéMbple € IOMOLIBI0 JUHAMUYECKOTO
MpPOrpaMMHUPOBAHUS: BBIUMCIECHUE PEKYPCUBHBIX (YHKLIMHA, MOJICYET KOJMYECTBA
BAPUAHTOB, 33J1a4H1 ONTUMHU3ALUY.

[lonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM NIPOrpaMMHUpOBaHUH. OOBEKTHI
u kiaccel. CBoiictBa M MeTOJbl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIM3.
Pa3paboTtka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO  IMOJXOJA.
WNukancynsuus, HacaeqoBaHUe, MOIUMOp(pHU3M.

Cpensl  ObicTpod  pa3paboTku nporpamm. IIpoektnpoBanue uHTEpdeiica
noJsib30BaTens. Vcnonap30BaHUE TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB JUISI HOCTPOCHMS
uHTepdeiica.

0O0630p s3bIKOB IporpamMmmupoBanus. [loHaTre o mapaaurmax nporpaMMHpPOBAHUSI.

NuHpopMannoHHBbIE TEXHOJIOTHMH

Otanbl KOMITBIOTEPHO-MAaTEMaTUYECKOTO MOJICTUPOBAHUS: TIOCTAHOBKA 3ajlayW,
pa3paboTKa MOJCIIH, TECTUPOBAHWUE MOJCIH, KOMIBIOTCPHBINM JIKCIIEPUMEHT, aHaIu3
PE3yIBTATOB MOJICIUPOBAHUS.

Jluckperusamnus Ipyu MaTEMaTHIECKOM MOJICTTUPOBAHUH HETIPEPBIBHBIX TPOIIECCOB.
MonenupoBanue JIBUKCHHSI. MonenupoBanue OMOJIOTUYECKHIX CHUCTEM.
MaremaTuyeckue MOJIeTH B SKOHOMUKE. BhaucnuTeIbHbIE IKCIIEPUMEHTHI C MOJCIISIMH.

OO06paboTKa pe3yNbTaToB dKCIEpUMEeHTa. MeTo 1 HAaMMEeHbBIHNX KBaApaToB. OrieHka
YUCJIOBBIX TapaMeTPOB MOJEITUPYEMbIX OOBEKTOB W MpoIleccoB. BoccraHnoBieHue
3aBUCUMOCTEH 0 pe3yIbTaTam dKCIIEPUMEHTA.

BepositHOCTHBIE MOJIEJIN. Metonsl Momnre-Kapiio. Nmurtanmonunoe
MozenupoBanue. CHCTEMbI MAaCCOBOTO OOCITYKUBAHMUSI.

Tabnuunsie (pensimoHHbIe) 0a3bl NaHHBIX. TabauIa — npecTaBiIeHUE CBEICHUI 00
OIHOTUIHBIX 00BekTax. Iloise, 3ammch. Kirou Ttabmuuel. PabGotra ¢ roroBoii 0a3oit
JTAHHBIX. 3arojHeHue 0a3bl AaHHBIX. [louMck, copTHpoBKa W (UIbTpaIus JTaHHBIX.
3anpockl Ha BBIOOPKY [aHHBIX. 3alpochl C TMapaMeTpaMu. Beruncisemble OIS B
3ampocax.
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MHoroTabiuunbie 0a3bl AaHHBIX. TUMIbl CBA3el MexAy Tabiunamu. BuenrHui
kito4. LlemocTHOCTH 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAaOIUYHBIM 0a3aM JTaHHBIX.

Nnrepner-npunoxenns. [loHsTHe O CEepBEpHOM M KIMEHTCKOW YacTSX Caura.
TexHOJIOrusl «KIIMEHT — CEPBEP», €€ TOCTOMHCTBA U HegocTaTkh. OcHOBHI s13bika HTML
u kackagubix Tadmui ctuiier (CSS). Cuenapuun Ha sa3bike JavaScript. @opMbl Ha BeO-
CTpaHMUIIE.

Pa3menienue Be6-caiiToB. Yciiyra XocTHHra. 3arpyska ¢aiaoB Ha CailT.

BBon wu300pakeHHMH C HMCHONB30BAHUEM PA3JIMYHBIX LU(POBBIX YCTPOMCTB
(mndpoBeIX (poToanmapaToB U MHKPOCKOIOB, BHJEOKaMEp, CKAaHEPOB M JIPYTrHX
ycTtporictB). ['paduueckuit pemaktop. Paspemenue. Kaapupomanume. HcmpaieHue
nepcrekTuBbl. ['uctorpamma. Koppekiust ypoBHel, koppekius niBeta. O0eciBeurBaHne
[BETHBIX M300pakeHuid. Petymin. PaboTa ¢ obnactsmu. OUIBTPHI.

MHuorocnoiiable  n300paxkeHusi. TekcrtoBble cion. Macka cnos. Kanamibl
Coxpanenue BbigeneHHOM oOnactu. [loaroroBka wiumrocTpanuii Jjisi BeO-CailToOB.
AHHMMHPOBaHHBIE U300pAKEHU.

Bekropnas  rpaduka. IlpumutuBbel.  VM3MeHeHwe  mopsaka — 3JIEMEHTOB.
BripaBauBanue, pacnpenenenue. [pynmupoBka. Kpussle. @DopMarel BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpoB. BekTopu3anus pacTpoBbIX H300paKEHUN.

[IprHIMIBI TTOCTPOEHUS M PENAKTUPOBAHUSA TPEXMEPHBIX Mozenei. CeTodHbIe
Mozaenu. Marepuansl. MoaennpoBaHue HICTOYHUKOB OcBeleHns. Kamepol. AniuTuBHbBIE
texHosioruu (3D-npunTepsl). [loHATHE O BUPTYyaJIbHOM pPEaTbHOCTH U JOMOJHEHHOU
pPEaIbHOCTH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
O UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yibTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSl C(HOPMUPOBAHHONW BHYTPEHHEH NO3MLMENH JUYHOCTH, CHUCTEMOMU
LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHMX YOEKIEHHH, COOTBETCTBYIOLIUX
TPaJMLIUOHHBIM ILIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, paCIIMPEHUE )KU3HEHHOTO OIbITa
U OIIbITa JAEATEIBHOCTH B IPOLECCE pealu3aluy CpPeACTBAMH y4eOHOro IpeaMmera
OCHOBHBIX HalpaBJICHUHA BOCIIUTATEIBLHOMN JAEATEIbHOCTH.

1) rpaKaIaHCKOr0 BOCIIUTAHMA:

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBOKCHHUE 3aKOHA H
MpaBOMNOPsIKA, COOJIIOJICHHE OCHOBOIOJAralIINX HOPM HHMOPMAIMOHHOTO IpaBa U
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh  MPOTHBOCTOATH  MJEOJOTHM  DKCTPEMH3Ma,  HaAlMOHAIM3MA,
KceHO(poOWHM, IUCKpUMHHAIIMK 10  CONHUAIBHBIM, PEINTHO3HBIM,  PAaCOBBIM,
HAIMOHAIBHBIM MMPU3HAKAM B BUPTYAIBHOM ITPOCTPAHCTBE;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

IICHHOCTHOE OTHOIIICHHE K MCTOPHYECKOMY HACJIEIUI0, JOCTIKEeHUsM Poccuu B
HayKe, UCKYCCTBE, TEXHOJIOTHSAX, MOHUMAaHUE 3HAYCHHMS WH(POPMATHUKHA KaK HAyKH B
KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:
cOPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMSA, O3TUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh OLICHMBATh CUTYyallMl0 M TMPUHUMATh OCO3HAHHBIC pPELICHHUS,
OPHUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B CETH
WNHuTepHer;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETHYECKOEC OTHOILICHUE K MHPY, BKJIIOYas SCTCTHKY HAyYHOTO M TEXHHYECKOI'O
TBOPYECTBA;

CIOCOOHOCTh BOCIIPHHHMMATH pa3IdYHbIe BHIbl HCKYCCTBA, B TOM YHCIC
OCHOBAHHOTO Ha MCIIOJIb30BaHUH HH()OPMAI[HOHHBIX TEXHOJIOTHIA;

5) pu3HUeCKOro BOCIUTAHHA:

c(OpMHUPOBAHHOCTH 3I0POBOT0 M 0€30IacHOro o0pasa >KU3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3I0POBBIO, B TOM YHCIIE 3a CUET COONIOACHHS TpeOOBaHHIA
0e30macHOi  JKCIUIyaTallkd CPEACTB  HMH(POPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTU;
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6) TPyA0BOro BOCIUTAHMSA:

TOTOBHOCTh K AaKTHBHOW JI€ATENIbHOCTH TEXHOJOTUYECKOH M  COLUAIbHON
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTEIBHO
BBITIOJIHATH TaKYIO I€ATEIbHOCTD;

uHTEepec Kk  chepam  mpodecCHOHANBHOW  JAEATETBbHOCTH,  CBSI3aHHBIM
Cc WHPOPMATUKOH, NPOTrpaMMUPOBAHUEM ¥ HH(POPMAMOHHBIMA TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JIOCTIDKCHHMSIX HayKH HWH(POPMATUKM M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTKEHUU
BCEH JKU3HU;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHUS:
OCO3HaHHE TIT00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U IyTeH UX peIeHHUs,
B TOM YHCJIE C YUETOM BO3MOXKHOCTEH HH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAyKH, JOCTHIKEHUSIM HAayIHO-TEXHHYECKOTO TMporpecca M OOIIECCTBEHHOM
MPaKTUKH, 332 CUET MOHUMAHUS POJU MUHPOPMAIIMOHHBIX PECYpPCOB, HHPOPMAIMOHHBIX
MIPOIIECCOB M MH(POPMAITMOHHBIX TEXHOJIOTHH B YCIOBUIX IM(PpOBOM TpaHChHOpMaLIUH
MHOTHX chep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAHUE I[IEHHOCTH HAy4YHOM JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESTEIIbHOCTh HMHANBUAIYAIIBHO U B TPYIIIIE.

B mponecce AOCTMXKEHHS JUYHOCTHBIX PE3YJIBTATOB OCBOEHUS IMPOTPAMMEI 1O
nHpopMaTKe y OOYYarONIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIJIEKT,
npeanoararnuil chopMUPOBAHHOCT:

CaMOpETYJIMPOBAHUSA, BKIKOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIBHBIM
M3MEHCHHSIM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAKOIIEH CTPEMJIICHUE K JIOCTHKECHUIO IIEIU
U yCIEXy, ONTUMH3M, WHUIHUATUBHOCTb, YMEHHUE JIEMCTBOBAThb, MCXOJs H3 CBOUX
BO3MOKHOCTEM;

SMITATHH, BKIIIOYAIOIIEH CHOCOOHOCTh ITOHMMATh SMOIIMOHAJIBHOE COCTOSTHHUE
JIPYTUX, VYYUTBIBATH €r0 TMPH OCYIICCTBIEHUM KOMMYHMKAIIMHM, CIIOCOOHOCTH
K COUYBCTBHIO U COIIEPEKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpauBaTh OTHOIIEHUS C
JIPYTUMU JTIFOABMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare u3ydenusi uHGOPMATUKNA HA YPOBHE CPEIHETO 0011ero o0pa3oBaHUs
y obOyuaromierocss 0yayT chopMUpPOBaHbI METAINPEAMETHBIE PE3yJIbTaThl, OTPAKEHHbIE
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B YHUBCPCAJIbHBIX y‘IC6HBIX I[GﬁCTBPISIX, a4 MMCHHO — IIO3HABaTCJIbHBIC YHHUBCPCAJIbHLBIC
y‘le6HLIe I[GﬁCTBI’IH, KOMMYHHKATUBHBIC  YHHUBCPCAJIBHBIC y‘{e6HI>IC ,ZICI?ICTBHH,
PETYIITUBHBIC YHUBCPCAJIBHBIC y‘le6HI)I€ I[GﬁCTBHS[, COBMCCTHaAsA ACATCIIbHOCTD.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeiiCTBHUS
Ba3oBble Jornueckue 1eMicTBUSA:

CaMOCTOSTEIILHO ()OPMYTHPOBATh U aKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBaHUA Uil CpPaBHEHWS,
kinaccudukanuy u 00001IeHUS;

ONPEAETATH LIENU ACATEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MMPOTUBOPEYMS B pACCMATPUBAEMBIX SIBIICHUSIX

paspabaThiBaTh IUIAH peHIeHHUs NPOOJIEMbI C yYEeTOM aHaIM3a HMEIOITUXCS
MaTepHUaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JECATEIBHOCTH, OICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MTOCIEACTBUIN AEATEIBHOCTH,

KOOPJAMHUPOBATh M BBIMOJHATh PA0OTy B YCIOBHUSAX PEATbLHOIO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3ZHEHHBIX TTPOOJIEM.

ba3oBble ucciieroBaTeIbCKue A1eiCTBUA:

BJQJICTh HaBbIKAMU Y4YEOHO-UCCIIEAOBATENLCKOW M TMPOEKTHOM JEeSTEIbHOCTH,
HaBBIKAMHU pa3perieHus npooaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOMCKY METOJOB PEILICHHS MPAKTUYECKUX 3a/1ad, NPUMEHEHUIO Pa3IMYHbIX METOJ/IOB
MTO3HAHMS;

OCYILIECTBIISITh PA3JIUYHBIE BUJbI JE€ATEIIBHOCTH 10 OJIYYEHUIO HOBOT'O 3HAHUS, €T0
HMHTEpIIpeTaluy, IPeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyAIlUsIX, B
TOM YHCJIE TIPH CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUMN MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33J]a4H B 00pa30BaTENbHOMN IEITEIbHOCTH
Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHBIC CBS3U U aKTyaJIU3HPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEUIECHUs, HAaXOIUTh apryMEHTHI JIJIs1 IOKA3aTeIbCTBA CBOMX YTBEPIKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TMOJYUYCHHBIE B XOJE PEIICHUS 3aJa4d PEe3yIbTaThl, KPUTHUECKU
OIICHUBATh X JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYaIUsM, OIICHUBATh TPUOOPETCHHBIN OIIBIT;

OCYUIECTBJISATH 1EJICHANPABIICHHBIN MOUCK IepeHoca CPEACTB U CIIOCOOOB AEHCTBUS
B MTPO(ECCUOHAIIBHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHUS B I[IO3HABATEIIBHYID U TPAKTHUYECKYI0 00JacTH
KU3ZHEICSITeILHOCTH;
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YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE ITOAX0/IbI U PELIECHHUS], CTABUTD
poOJIEMBI U 3a/1a4H, TOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

PabGora ¢ undopmanmei:

BJIaJIETh HaBbIKAMHM TOJY4YeHUs] WH(OpMAIMM W3 MCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBISATh MOWCK, aHAJIM3, CUCTEMATHU3AINI0 U HHTEPIIPETAITUIO
uH(OpMaIK pa3IuIHBIX BUIOB U (OPM MPEICTABICHHUS,

Co37aBaTh TEKCTHI B PA3MYHBIX (hOopMaTax C y4eTOM HazHa4YeHUs WHQGOPMAIHH
U 1IEJICBOM ay TUTOPHH, BEIOUpAsk ONTUMATIBHYO (POpMY MpeICTABICHUS U BU3YAITH3AIINH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTHL HMHGOpPMAIIMH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

HCIIOJIh30BaTh CpPeACTBa MH(GOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHA B
pEIICHNM  KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥  OPTraHW3allMOHHBIX  3a/1ad C
cobmoaeHueM TpeOOBaHMI  APrOHOMHUKH, TEXHUKH OE€30MacCHOCTH, THUTHUCHBI,
pecypcocOepexeHrs, TMPaBOBBIX W OATUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0e30MacHOCTH;

BIIQJICTh HAaBBIKAMH PACIIO3HABAHUSA W 3aIUTHI MHGOPMAIMH, WHPOPMAITMOHHOM
0e30IacHOCTH JTUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBepcaJbHbIe y4yeOHbIE JeiiCcTBHS
O0menme:
OCYILIECTBIIATH KOMMYHHUKAIIMK BO BCeX cdhepax KU3HHU;
pacrio3HaBaTh HeBepOaIbHbIE CPeICTBA OOIIECHMS], TOHUMATh 3HAUCHHUE COITUATIbHBIX
3HAKOB, PACIO3HABATh MPEANOCHIIKH KOH(MIUKTHBIX CUTYallUM U CMSITYaTh KOH(DIUKTHI;
BJIQJICTH Pa3IMYHBIMU criocobamMu OOIIICHUS " B3aHMOJICHCTBHS,
apTYMEHTUPOBAHHO BECTU JIUAJIOT, YMETh CMST4aTh KOH(QJIMKTHBIE CUTYallUH;
Pa3BEPHYTO U JOTHUYHO U3JIaraTh CBOIO TOUKY 3PCHUS C UCIIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasI 1eATEJILHOCTD:

MMOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHAUBUIYATLHON PabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JACHCTBUM C yUETOM OOIIUX UHTEPECOB
Y BO3MOKHOCTEHN KaXJ0T0 YIeHa KOJUIEKTHBA;

MPUHUMATh 1[€JIA COBMECTHOM JI€SITEIbHOCTH, OPraHW30BbIBATh M KOOPJIUHUPOBATH
JNEUCTBHUS 110 UX JOCTUKECHUIO: COCTABJIATH IIJIAH AEMCTBUI, PACHIPEAEIATH POJIM C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOTO0 yYaCTHHMKA KOMAaHIbl B OOIIMiT
pPe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE MPOEKTHI, OLIEHWBATh MAEHM C TO3WIMA  HOBHU3HHBI,
OPUTHUHAIIBHOCTH, TPAKTUUYECKON 3HAYMMOCTH;
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OCYIICCTBJIATh ITO3UTUBHOC CTPATCTHYCCKOC IMMOBCACHHUC B PA3JIMYHBIX CUTyallUAX,
IMPOABJIATH TBOPUYCCTBO U Boo6pa>1<eHHe, OBITH HWHHUTIMAaTUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranuzamnus:

CaMOCTOSITEJIBHO  OCYLIECTBJIATh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH
npoOsieMbl, CTaBUTh U (OPMYJIMPOBaTh COOCTBEHHBIE 33/JaYyd B 00pa30BaTEIbHOU
NEATEIBbHOCTH U KU3HECHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IPEANOUYTEHUI;

JABATh OLIEHKY HOBBIM CUTYyalUsAM;

paciupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEANOUYTEHU;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peLIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBbIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO HIUPOKOW 3PYIULMU B Pa3HBIX
0o0JacTsAX 3HAHUM, IMOCTOSHHO IMOBBINIATH CBOM OOpa30BaTEIbHBIM U KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHBBI B JIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAaHHUS COBEpLIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BaTh
npueMsbl pedaeKCUH ISl OLIEHKU CUTYAIlMH, BBIOOpa BEPHOTO PEILICHNUS;

OLICHUBAThb PUCKM U CBOEBPEMEHHO NPUHUMATH PELICHHUS II0 UX CHUKEHHUIO;

IIPUHUMATHh MOTUBBI U ApTYMEHTBI IPYTUX [PU AHAIU3E PE3YJIbTaTOB IEATEIIHOCTH.

IpunsaTHs ceds U APyrux:
MPUHUMATh ce0sl, TOHMMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI U APTYMEHTBI IPYTUX IPU aHAIU3€E PE3YJIbTATOB ACSITEIBHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO JIPYTHX Ha OLIUOKY;
pa3BUBATh CIOCOOHOCTH MOHMMATh MUP C MO3UIIMH JPYTrOro YeJIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

B nporecce nzyuenus kypca uanpopmatuku yriayonenHoro yposas B 10 kiacce
oOy4JaronuMucs OyayT TOCTUTHYTHI CIEAYIOIINE TPEIMETHBIE PE3YIIbTATHI:

BJIaJICHUC MPEACTABICHUAMH O POJIM MH(POPMAITUU U CBSI3aHHBIX C HEH MPOIIECCOB B
MpUpPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMH «UHMOpMAIus», «uHOOPMAIMOHHBINA
MpoIecc»,  «CHUCTEMa»,  «KOMIIOHGHTBI  CHCTEMbB»,  «CUCTEMHBIN  3PdexT»,
«H(POPMAIMOHHAS CUCTEMAY, CUCTEMa YIIPABIICHUS;

BJIaJICHUEC METOJaMH MOMCKa MHGOpMaIHK B ceTH VIHTEpHET, yMEHHE KPUTHYCCKU
OIICHMBATh WH(OPMAITHIO, TIOJYICHHYIO U3 CeTH MHTEepHeT;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE, IPUBOIUTH IPUMEPHI HCTOYHUKOB MX
MOJIyYEHHUSI U HaIpPaBJICHUS HCIIOJIb30BAHMS, YMEHHUE KIAaCCHU(PHUIMPOBATH OCHOBHBIC
3aJlauM aHajau3a JaHHbIX (IPOTHO3UPOBAHUE, KIaccU(UKAIM, KIacTepu3alus, aHaIu3
OTKJIOHEHMH), TOHUMATh MOCIEA0BATEIBHOCTh PEIIECHUS 3a7jad aHallu3a JaHHbIX: cOop
MEPBUYHBIX JTAHHBIX, OYUCTKA U OIEHKA KauecTBa JAaHHBIX, BEIOOP /WM MOCTPOCHUE
MOJIeNH, TMpeoOpa3oBaHME JAHHBIX, BHU3yaJlu3allUs JIaHHBIX, HWHTEpIpeTalus
pE3yJIbTaTOB;

MOHMMAaHUE OCHOBHBIX TPUHIMIIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLIMHA pPAa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBBIKAMU Pa0OTHI C ONEPAMOHHBIMA CUCTEMAaMU, OCHOBHBIMU BUJIAMHU
OpOrpaMMHOr0 oOecnedeHus JJs pelleHuss Yy4eOHBIX 3a7ady 10 BbIOpaHHOMH
CHelUaIN3aLNN;

HaJM4Ke MPEACTABICHUIA O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM MHUPE,
0 0a30BbIX MPHUHIMIAX OPraHU3alMU U PYHKIMOHUPOBAHMS KOMIBIOTEPHBIX CETEU, 00
o0ILIMX MPUHLHKIAX pa3pabOTKH U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

NOHMMaHuEe yrpo3 UHPOPMAIMOHHOM O€30MAaCHOCTH, MCIIOIb30BAHHE METOOB
U CpEeACTB TMPOTUBOACHCTBUS HJTUM Yrpo3am, COOJNIOJieHHEe Mep Oe30MacHOCTH,
[IPEAOTBPALIAIOIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JAHHBIX,
coOno/ieHne TpeOOBaHMM TEXHUKM OE€30MaCHOCTM W TUTHMEHbl TMpu  padote
C KOMIIPIOTEpaMHU U JIPYTUMHU KOMIIOHEHTAMHU IM(PPOBOIO OKPYKEHHUS, MOHUMaHHUE
IIPABOBBIX OCHOB HCIOJIb30BaHUS KOMIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U PadOThI
B cetn MHTEepHeT;

NOHMMAaHUE OCHOBHBIX IPUHUUIOB JHUCKPETH3alUU  Pa3IMYHBIX  BHUJOB
uH(pOpMauKU, yMEHUE ONpPeeisaTh HHHOPMAIIMOHHBIA 00bEM TEKCTOBBIX, IpapUUeCcKuX
Y 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapameTpax JUCKPETU3ALMH, YMEHUE ONpPENEsaTh
CPEIHIOI0 CKOPOCTb IEpEAAaUn JaHHBIX, OLICHUBATh U3MEHEHHE BPEMEHHU IE€peaad Npu
M3MEHEHUU UHPOPMALIMOHHOTO 00beMa JTAHHBIX U XapaKTEPUCTHK KaHaJla CBA3H;

YMEHHUE UCIOJIb30BaTh IIPH PEILIEHUH 3a/1a4 CBOMCTBA MMO3UIIMOHHOM 3aIMCH YUCET,
aIropuT™Ma MOCTPOCHHUS 3alMCU YUCia B TO3UIMOHHOW CHCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBAaHHMEM M IOCTPOEHHUS YHUCIa MO CTPOKE, COAEprKalleill 3amuch ATOr0 yucia B
MIO3ULIMOHHOM CHUCTEME CUMCIEHUS C 33JaHHbIM OCHOBAHHMEM, YMEHHE BBINOJIHATH
apu(pMeTHYEeCKre ONEPALMH B MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

YMEHHE BBINOIHATH MpeoOpa3oBaHusl JOTMUECKUX BBIPAKEHUH, UCTIOIb3Ys 3aKOHBI
anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAXKEHHE B JAUIBIOHKTUBHON U
KOHBIOHKTUBHOM HOpMaJIbHBIX (POpMax Mo 3aJlaHHOM TaOIKIle UCTUHHOCTH, UCCIIEI0BATh
00JacTh UCTUHHOCTU BBICKA3bIBAHUS, COJEPIKAIIETO MEPEMEHHBIE, PEIIaTh HECIOKHbIC
JIOTUYECKHUE YPABHEHUS U CUCTEMbI YPaBHEHUI;

NOHUMaHue 0a30BBIX AITOPUTMOB 0OPAOOTKHM YUCIOBOM M TEKCTOBOW MH(POpMALIUU
(3amuch yKcell B IO3ULMOHHONW CUCTEME CUUCIIEHUS, HAX0XK/IEHHE BCEX MPOCTHIX YHUCET B
3aJIaHHOM Jiana3oHe, 00paboTka MHOTOPA3PsIHBIX 1EIbIX YUCENT, aHAJIU3 CUMBOJIBHBIX
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CTPOK U APYTHX), aITOPUTMOB TIOMCKA U COPTUPOBKHU, YMEHUE OIPEIENATh CIOKHOCTh
M3y4aeMbIX B Kypce Oa30BBIX aNrOpUTMOB (CYMMHPOBAaHHME 3JIEMEHTOB MAacCHBa,
COPTHPOBKA MAacCHBa, MepeOOpHBIE AITOPUTMBI, JABOWYHBIM MOWUCK) M IPHUBOAUTH
HpUMEPBI HECKOJIBKUX aJTOPUTMOB Pa3HOM CIIOKHOCTH JIJIsl pEIICHUs OHOM 3a/1a4u;

BJIaJICHIE YHUBEPCATBHBIM SI3bIKOM ITPOTPaMMHPOBaHUs BhICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBineHusIMU O 0a30BbIX THUIAX JaHHBIX U CTPYKTypax JAaHHBIX,
YMEHHE HCIOJIb30BaTh OCHOBHBIC YIPABIISIONINE KOHCTPYKIIUH, YMEHHE OCYIIECTBIATD
aHaNU3 MPEATIOKEHHON MPOrpaMMBbIL: ONPENENISITh PE3yIbTaThl Pa0OTHI IPOTPAMMBI ITPU
3aJJaHHBIX UCXOAHBIX JAHHBIX, OMPEAETATh, MPH KAKUX HUCXOIHBIX JAHHBIX BO3MOXHO
MOJIy4YEHUE YKA3aHHBIX PE3yJIbTaTOB, BBIABIATH JJAHHBIC, KOTOPHIE MOTYT MPUBECTH K
ommnOke B paboTe MporpaMmMbl, (HOPMYTUPOBATH MPEATIOKEHUS MO YIYUIICHUIO
MPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIEC TEKCTOBBIE JJOKYMEHTHI U IEMOHCTPAIIMOHHBIE
MaTepuaIbl ¢ UCHOJIH30BAHUEM BO3MOXKHOCTEW COBPEMEHHBIX MPOTPAMMHBIX CPENICTB
1 00JJaYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh JJICKTPOHHBIC TAONHIIBI IJS aHalW3a, MPEICTaBICHUS U
00paOOTKM JaHHBIX (BKJIIOYAsl BBIYMCIEHHUE CYMMBI, CPEIHEro apu(MeTH4ecKoro,
HauOOJIBIIIET0 ¥ HAMMEHBIIETO 3HAYCHUH, PEIICHIE YPaBHEHUN, BRIOOP ONTUMAaIBLHOTO
pelieHus, Toa00p JMHUHU TPEH/Ia, PEeIICHUE 3a4a4 IPOTHO3UPOBAHHS ).

B npouecce n3yyenus Kypca HHPOpMATUKHU yriyojieHHOro ypoBHs B 11 kiacce
oOy4aromuMucs 0yIyT JOCTUTHYTHI CJIEAYIOLIUE TPEAMETHbIE PE3YIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEpPHBIE  KOJIbI, JIOMYCKAIOMIME  OJHO3HAYHOE
JIEKOAMPOBaHNUE COOOMIeHUN (MpedUKCHBIE KOJIbI), UCIOIb30BaTh MPOCTEHININE KOJIBI,
KOTOpBIE TIO3BOJISIOT OOHAPYKMBATh M UCHPABIATH OMIMOKM TpU Tepeaade JaHHbBIX,
CTPOUTH KOJI, OOECIEUMBAOIINNA HAUMEHBIIYI0 BO3MOXXHYIO CpPEIHIOK UJIHHY
COOOILIEHUS TIPU U3BECTHOM YAaCTOTE CUMBOJIOB, OSCHATH MPUHLMUIIBI PA0OTHI MPOCTHIX
QJIITOPUTMOB C)KaTHS TaHHBIX;

YMEHHE pelllaTh AITOPUTMUUECKHE 33]Jaul, CBSI3aHHbIE C aHATIM30M rpadoB (3a1aun
MOCTPOEHHUS ONTUMAJIBHOTO MyTH MEX]y BEpIIMHAMU rpada, onpeneiaeHus KoJInyecTBa
pa3IMYHBIX MyTEH MEXAYy BEpIIMHAMH OPHUEHTHUPOBAHHOTO AaIlMKINYEecKoro rpada),
YMEHHE UCIIOJIb30BaTh IEPEBbS MPU aHAJIM3E U MOCTPOCHUU KOJOB U JIJIs IPEACTABICHUS
apu(MeTUYECKUX BBIPAXEHHUM, MpPU pEIIeHUH 3a7ad MOWCKAa M COPTUPOBKH, YMEHHE
CTPOUTH JIEPEBO WIPHI MO 3aJlaHHOMY aJIrOpuUTMy, pa3pabdaTeiBaTh U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yYMEHHE pa3padaThiBaTh U PEATU30BHIBATH B BUIE NIPOrpaMM 0a30BbIC aITOPUTMEI,
YMEHHE UCIOJIB30BaTh B IPOTrPAMMAX JaHHBIE PA3JIMYHBIX TUIIOB C YI€TOM OIpaHUYCHUN
HAa JMAana3oH WX BO3MOXKHBIX 3HAYCHHH, MPUMEHSATH MPH PEIICHUU 3a7ad CTPYKTYPHI
TaHHBIX (CTIMCKH, CIIOBAPH, CTEKH, OYEPEIH, IEPEBbsA), UCIIOIB30BaTh Oa30BBIC ONEPALIUN
CO CTPYKTYpaMu JJaHHBIX, IPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIE MOIPOrPaMMBbI JIJIs
00pabOTKHU YUCIIOBBIX JAHHBIX M CAMBOJIBHBIX CTPOK, UCTIOIB30BaTh IPH pa3padboTKe
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nporpaMMm  OMOJIMOTEKM TOANPOTrpaMM, 3HATh (PYHKIHMOHAJIbHBIE BO3MOXKHOCTU
WHCTPYMEHTAJIBHBIX CPEACTB Cpeabl Pa3pabOTKHM, yYMEHHE WCIOJIh30BaTh CPEICTBA
OTJIAJIKU TIPOrpaMM B Cpele MNpOorpaMMUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
IPOrpaMMBbl;

yYMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEJCHUSMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEICTBax
CO3/IaHUsI U pabOThl C HUMHU, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC (PESIMOHHBIC) 0a3bl
JAHHBIX (COCTABIATH 3alpPOChl B 0a3ax MaHHBIX, BBITIOJHSATH COPTHUPOBKY W TIOUCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3padOTaHHYI0 0a3zy JAaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHUE WCIOJb30BaTh KOMIBIOTEPHO-MATEMATHUYCCKUE MOJEIHN I aHaln3a
O00OBEKTOB M MPOIIECCOB: (POPMYIHUPOBATH 1€JIb MOJICTUPOBAHMS, BBINOIHATH aHAINU3
PE3yNbTaTOB, MOJYYCHHBIX B XOJI€ MOJICTUPOBAHMSI, OIICHUBATh COOTBETCTBHUE MOJCIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMPOIIECCY, MPEACTABISATh PE3yJIbTaThl MOJCITUPOBAHUS
B HarJIsIITHOM BHJIE;

yMeHUe OpraHU30BHIBATH JUYHOE  WH(OpMaAIMOHHOE MIPOCTPAHCTBO
C HCIOJBb30BAHUEM PA3MYHBIX CPEACTB IUMPOBBIX TEXHOJOTHH, MOHUMaHUE
BO3MOXKHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT,  ITU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHUMAaHUE OCHOBHBIX NPHUHIMIOB pPabOThl, BO3MOXKHOCTEH U OTpaHUYCHUS
MIPUMEHEHHSI TEXHOJIOTUH MCKYCCTBEHHOTO MHTEJUICKTA B PA3TUYHBIX 00JIACTSAX, HATUIHC
MPEACTABICHUM O Kpyre peniaeMbIX 3aJad MAIlMHHOTO OOydeHus (pacrio3HaBaHUS,
KJIacCU(UKAIUM W TPOTHO3UPOBAHMS) HAIMYUE TMPEACTABICHUM 00 HCMOJb30BAHUU
WH()OPMAITMOHHBIX TEXHOJOTHH B Pa3TUYHBIX MPO(EeCCHOHATBHBIX chepax.

22



TEMATHYECKOE IINIAHUPOBAHUE!

denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOJeHHBIH YpOBEHb)

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/esioB U TEM [IporpamMmmHoe coniepxxanue
n/m 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

Paznea 1. lilndpoBasi rpaMoOTHOCTH

1.1 | Kommbrotep —
YHHBEPCAIbHOE
YCTPOMCTBO 00pabOTKH

JTAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTH U
TUTUEHBI PU pabOTE C KOMITbIOTEpaAMU
U JPYTUMHU KOMIIOHEHTaMH IIU(POBOTO
OKPY>KEHUSI.

[TpuHIMIBI PpaOOTHI KOMIIBIOTEPOB

1 KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heitmana. ABTomMaTuieckoe
BBITIOJTHEHHE MTPOTPAMMBI IIPOLIECCOPOM.
OnepaTtuBHas1, NOCTOSHHAS

U I0JTOBpeMeHHas naMsith. OOMeH
JAHHBIMH C TIOMOILBIO IIINH.
KoHTposuiepbl BHEITHUX YCTPOUCTB.
[IpssMO¥ OCTYIT K TAMSITH.

OCHOBHbIE TEHAECHIIUU PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH.
[TapannenbHble BEIYUCICHUS.

AHaIU3UPOBATH YCIOBUS
VCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMIIOHEHTOB IIU(POBOTO
OKPYKEHUS C TOUKH 3pEHHS TPEOOBAHMIA
TEXHUKH 0€30I1aCHOCTU U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YACTH

Y IPUHLIMIBI PAa00THI KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPONUCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIBIOTEPHI PA3HBIX
ITOKOJICHUM.

Uckats B cetn UHTEpHET MHPOPMAIIHIO
00 OTEYECTBEHHBIX CIELUATUCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIIbHON TEXHUKH.

[IpuBOIUTH ITPUMEDHI,

L Kypcueozvt B COACPIKAHNU TCMATUYCCKOI'O IMJIaHUPOBAHUA BBIACIACTCA MaTCpHrall, KOTOpLIﬁ HE SBIISIETCS 00s3aTEIbHBIM IpU U3YUYCHHUU U HE BXOJUT B COACPIKAHUC HpOMC)KyTO‘IHOﬁ Wi

HTOrOBOM aTTeCTalluu MO0 NpeaAMETY.
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MHoOTOIpoILecCOPHBIC CHCTEMBI.
CyniepkomnsloTepbl. PacnipeneneHnoie
BBIYHCIIUTEIILHBIC CHCTEMBI M 00pab0TKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

I (QPOBBIC YCTPOUCTBA M KX POJIb

B KOMMYHUKaIUsIX. BcTpoeHHbIe
KOMITBIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTn3mpoBaHHbIE TPOU3BOICTBA

NOATBEPKIAIOIIME TEHACHIUN PA3BUTHUS
BBIYHMCIIUTEIbHON TEXHUKH.

[TosICHATH CYIIHOCTB MapaiebHbIX
BbIunciaeHUN. [TpuBoIUTH MpuMeEpHI
3a/1a4, I PEIeHHs] KOTOPBIX
IPUMEHSIOTCS CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUU WUJIU TEXHOJIOTUU
pacnpeeleHHbIX BBIYMCICHHM.
XapakTepu3oBaTh pOOOTU3HPOBAHHbBIE
IIPOM3BOCTBA, MOOUJIbHBIE LIU(POBBIE
YCTPOMCTBA ¥ UX POJIb B KOMMYHHKALIAAX

1.2

[IporpammHuoe
obecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB U KOMITBFOTEPHBIX
cucteM. Buapl mporpaMmMHOToO
oOecreyeHus: U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecreueHus MOOMJIbHBIX YCTPOMCTB.
[TapauenbHOE MPOrpaMMUPOBAHUE.
CucreMHOE porpaMMHoOe 00ecriedeHue.
OnepaliOHHbIE CUCTEMBI. Y TUITUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTS NS

U JCMHCTAIISALMS IPOTPAMMHOTO
o0ecreyeHusl.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MenieHnst 1 UMEHOBaHUs (ailioB

B ToaTroBpeMeHHo# mamsaTu. [1labmonbt
JUTSL OTIMCAHUS TPYII (pailyioB.

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

COOTHOCHUTDH BUIIBI JIUIIEH3UH

Ha HMCIO0JIb30BaHUE MPOTPAMMHOI0
o0ecreyeHus U opsJI0K €ro
MCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOIUTE IPUMEPHI POTIPUETAPHOTO
¥ CBOOOJHOTO MPOTrPaMMHOTO
obecrieueHus, peTHa3HAYCHHOTO

JUTSL PEIICHUST OJTHUX M TEX XKE 3a/1a4.
Ha3pBaTh OCHOBHEBIC TIPABOHAPYIIICHHUS,
UMEIOIINE MECTO B 00JIaCTH
MCTIOJIb30BaHUS IPOTPAaMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®depneparuu B 00J1aCTH TPOTPAMMHOTO
oOecrnieuenus. JInueHanupoBanue
MPOTPaMMHOTr0 00ecTieueHust

u 1 poBbIX pecypcos. [IpompuerapHoe
U CBOOOIHOE MPOrPaMMHOE
obecneuenue. Kommepueckoe

1 HEKOMMEPYECKOE UCITOJIb30BAHUE
MPOTrpaMMHOTr0 o0ecTieueHust

U IIU(POBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTaHABIMBAEMAasI
3aKOHOJIAaTeNbCTBOM Poccuiickon
denepaluy 3a HEMPaBOMEPHOE
MCIIOJIb30BaHUE MTPOTPAMMHOTO
oOecrieueHus U IUPPOBBIX PECYPCOB

o0OecIIeueHHs, 1 OTBETCTBEHHOCTD
3a HUX, MMPETYCMOTPEHHYIO
3aKOHOAATEeIILCTBOM PD.
Hpakmuueckue pabomor*:

1. Uncmannayus u oeuncmanisyus
npocpamm

1.3. | KommeroTepHbie ceTH

[TpUHIUTIBI HOCTPOCHUS U allllapaTHbBIC
KOMIOHEHThI KOMITBIOTEPHBIX CETEH.
Cereble mpoTokobl. CeTb THTEpHET.
Anpecanus B cety IHTEpHET.
[Tporokomst creka TCP/IP.

CucremMa TOMEHHBIX UMEH.
Pasnenenne |IP-cetn Ha moaceTun

C MOMOIIBIO Macok nojacereit. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOMKaX

[TosCHATH MPUHIIUIIBI TOCTPOCHHUS
KOMITBIOTEPHBIX CETEN.

BrisiBasTe oO1iiee v paznuyus

B OpPTaHU3aLIMH JIOKAITbHBIX

¥ TJ100aJTbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOIUTH TPUMEPHI TPOTOKOJIOB
crexa TCP/IP ¢ onpeneneHHpIMU
GyHKIUSMU.

Hcnons30BaTh Macku Mojceren

115 pazouenus [P-cetu Ha moaceTH.

MMpennaraemsiii B nporpaMme 1o uH(GOpMAaTHKe nepeyeHb MPaKTHYECKUX PaboT SABISETCS PEKOMEHIATENbHBIM, YIUTEb JIENAET BHIOOP IIPOBEICHUS NPAKTHIECKUX PaboT.
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KoMIibtoTepa. [IpoBepka HaIMYUs CBSI3U
c y3ioM cetu. OnpeneneHue MappyTa
JIBUKEHUS MTaKETOB.

Bunae! nestenbHoCTH B cetn IHTEpHET.
Cepsucsl HTEpHETA.
["eonH(pOpMaITMOHHBIC CHCTEMBI.
["eonokamoHHbIE CEPBUCHI PEATLHOTO
BpeMeHU (HampuMep, JIOKAIHs
MOOHIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy>KEHHOCTH aBTOMarucTpaiei),
WHTEPHET-TOPTOBJISI, OpOHUPOBAHHE
OWJIETOB U TOCTUHHUII.
["ocynapcTBeHHBIE AIEKTPOHHBIE
cepBHUCHI U yCryTH. ColManbHbIE CeTH —
OpraHu3aius KOJJIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli TUKET: TTpaBUjIa MOBEACHUS

B Knbeprpoctpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeNbHBIE PECYPCHI

[TpuMeHsITh MporpaMMHOE
obecrnieueHne 115l IPOBEPKHU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomewi:

1. Cemesoe aomunucmpuposanue

14

Nudopmanmonnas
0€30MacHOCTh

TexHOTeHHBIE 1 PKOHOMUYECKUE
yIpO3bl, CBSI3aHHBIE C UCTIOIH30BAHUEM
uHGOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX
TexHoJoruid. O6ure npoodIeMbl
3a1uThl UHpOpMaLu

1 “HOOPMAIIMOHHOM O€30MTaCHOCTH.

XapakTepru30oBaTh CYIIHOCTh MOHATHH
«uH(pOpMAaIMOHHAsE 0€30MTaCHOCThY,
«3amuTta HHHOpMaITUN.
®opmyIupoBaThH OCHOBHBIE IPAaBUJIA
nH(pOpMaIIMOHHOM 0€30MaCHOCTH.
AHanM3UpOBaTh 3aKOHOIATENIbHYIO
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CpeacTsa 3amuThl UHPOpMaLIUU

B KOMIIBIOTEPAX, KOMITBIOTEPHBIX
CETSIX U aBTOMATU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
nH(pOpMaIoOHHOM 0€30MMacCHOCTH.
[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO JIOCTyTa
K JINYHON KOH(PUACHIIUATIbHON
uH(pOopManuu, XpaHsuencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIFHBIX YCTPONCTBAX.
BpenonocHoe nporpaMMHOe
o0ecrniedyeHre 1 crnocoObl

O00pBHOBI C HUM. AHTUBUPYCHBIE
nporpaMmMmbl. OpraHu3aris JHIHOTO
apxuBa undopmanuu. PesepsHoe
konupoBanue. [laponpHas 3ammra
apxuBa.

[[udpoBanne naHHBIX.
CuMMeTpUYHBIE 1 HECUMMETPUIHBIC
QP

[udps! mpocToit 3aMEHBI.

[Mudp Le3aps.

[udp Buxenepa.

Anroputm mudposanust RSA

6a3y, kacaroIyrocs HH)OpMaITMOHHON
0€30MacHOCTH.

[IpuMeHATH cpeACcTBa 3alTUTHI
uHpopMaruu: 6paHaMay3pHI,
AHTUBUPYCHBIC IPOTPAMMBI,
apoJUPOBAHKE U ApPXUBUPOBAHUE,
murQppoBaHue.

[IpenorBpamars
HECAHKIIMOHUPOBAHHBIM JOCTYI

K JJUYHOU KOH(HICHIIMAIBHON
UHpOpMaIUK, XpaHsILIEHCs

Ha IEPCOHAIbBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPONCTBAX.
Ilpakmuueckue pabomut:

1. Aumueupycnole npocpammeoi.

2. lllugposanue oannwvix

Hroro no pazgeny
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Pa3znen 2. TeopeTrudyeckue 0CHOBBI HH(POPMATUKHU

2.1 | IIpencraBienue
uH(bOpMaIH
B KOMITBIOTEPE

19

WNudopmanusi, 1aHHbIE U 3HAHUSL.
HNudopmariioHHbIe TPOIIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepriBHBIE U TUCKPETHBIE
BEJIMUMHBI ¥ cUrHaIbl. HeoOxoqumocThb
JUCKpETU3ali HHPOpPMaLIUH,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadr 1 o0padoTKH B U(POBBIX
CUCTEMAX.

JIBOMYHOE KOJUPOBAHME.
PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIEHUH,
3aMKMCAHHBIX C OMOIIbIO
HEpPaBHOMEPHBIX KOJIOB. Y ciioBue PaHo.
[TocTpoeHune oqHO3HAYHO
JEKOJUPYEMBIX KOJIOB C TOMOUIBIO
nepeBa. ENMMHALIBI n3MepeHus
KoJnmuecTBa uHpopmar. AnpaBUTHBIIA
MOJXO0/1 K OLIEHKE KOJIMYeCTBa
nH(OpMAIIUH.

Cucremsl cuucnenus. PazsepHyras
3aIyCh LENbIX U APOOHBIX YHCEN

B MTO3ULIMOHHOM CHUCTEME CUMCIICHUSI.
CBolicTBa NO3UIMOHHOM 3aIIMCH YUCJIa:
KOJIMYECTBO LU(DP B 3aIIUCH, IPU3HAK
JETUMOCTH YMCJIa HA OCHOBAaHUE

[TosicHATH CYIIIHOCTH MOHATHI
«HGOPMALIHSY, «TaHHBICY, «3HAHUS.
Pemate 3amaun Ha u3MepeHne
uH(pOpMaInK, 3aKJIIOUCHHON B TEKCTE,
C O3UIMU al(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH MOSIBJIEHUS CAMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIUMOCTD U CYITHOCTD
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye u o0paboTKe JaHHBIX

C IOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH IPHUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoA0B. KompoBath
U JIEKOJIMPOBATH COOOIICHUS

C UCIIOJIb30BaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUUCJICHUS.

BrimonHsATs cpaBHEHUE YKCEN,
3alMCaHHbBIX B IBOUYHOM,
BOCBMEPHUYHOW U IECTHAAUATEPUIHON
CHUCTEMAX CUUCIICHUSI.

OcyHmeCTBIATh EPEBOJT YUCET MEKIY
JBOMYHOM, BOCBMEPUYHOMU
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CUCTEMBbI CUUCIICHUS B JECATUUHYIO.

AJNTOpuUTM NepeBoaa KOHEUHOU P-nuHoi

JIpo0H B JECATUUHYIO. AJITOPUTM
MIepEBO/Ia LEJIOTO Yucia U3 IECATUIHOM
CUCTEMBbI cuucieHus B P-uunyro.
[lepeBoa KOHEUHOM IECATUYHOMN JPOOH
B P-nunyto. JIBonuHas, BocbMepu4Has
Y IECTHAAUATCPUYHAS CHCTEMBI
CUMCJIEHUS, CBSI3b MEXIY HUMM.
Apudmernueckue onepanuu

B MIO3UILIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuno-oecsamuynas
cucmema CUUCeHus.

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

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMa TEKCTOBBIX
COOOIICHUH.

Koauposanue nzodpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00beMa
rpaduyecKuX JaHHBIX TIPU 3aJJaHHBIX
pa3perieHnu u TITyOnHE KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y IIECTHAALATEPUYIHON CUCTEMAMHU
CUMCIICHUS.

BBINIONHATE CIIOKEHUE U BBIYUTAHUE
YHCEll, 3aIIMCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAAATEPUIHON
CUCTEMAX CUHCIICHUS.

Ocy1iecTBIATh KOAUPOBAHNUE TEKCTOBOM

uH(pOpMaIU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Omnpenenats UHPOPMAITMOHHBIN 00beM
TEKCTOBBIX COOOIICHU B Pa3HBIX
KOJMPOBKAX.

Bpruucasars pasmep HBETOBOM MAJTUTPBI
10 3HAaYEHUIO0 OUTOBOM ITyOUHBI I[BETA.
Omnpenenarts pazMepsl rpaduIecKux
(aiiIoB MPU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJAUPOBAHUS IIBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
1 POBOI 3BYKO3AIMCH TI0 YaCTOTE
JUCKPETU3AINH, TTTyOUHE KOJTUPOBAHUS
Y BPEMEHU 3aIUCH.

Ilpakmuueckue padomoi:

1. Jluckpemusayus epagpuuecxotii
ungopmayuu.

2. Jluckpemu3zayusi 36yK0801u
uHgopmayuu
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koaupoBanue. DopmaTel rpaduuecKux
daiinos. Tpexmepnas rpaduka.
®pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka
HH(POPMAITMOHHOTO 00heMa 3BYKOBBIX
JIAHHBIX TIPU 33JIaHHBIX YaCTOTE
JTMCKPETU3ALMH U Pa3psAHOCTH
KOJIUPOBAHUS

2.2

OcHOBBI AJITEOPbI
JIOTUKA

14

Anre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (penukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
MCTUHHOCTH. JIOrHYeCKue BhIpaKEHUS.
Jlormueckue TOXKIECTBA.
JIoka3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIUI] UICTUHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJIEHTHbIE MPE0Opa30BaHUs
JIOTUYECKUX BBIpAKEHUU. Jlornueckue
YpaBHEHUS U CUCTEMbl YPAaBHECHUIA.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKUMNA OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIE CUCTEMBI JOTUYECKUX

[IpruBOIUTH TPUMEPHI JIIEMEHTAPHBIX

Y COCTABHBIX BbICKA3bIBAHMIA.
Pa3nuuathk BICKa3bIBAHMS U PEAUKATHI.
VYcTaHaBIMBATH CBSI3b MEKY alreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
Brruncnars 3HaUeHUS TOTHYECKUX
BBIPAKEHUI C JJIOTUYECKUMHU
onepanusiMu KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMIUIUKALIHH,
SKBHUBAJICHIIUU.

[TpoBoauTh aHaINU3 TAOJIUIl HCTUHHOCTH.
CtpouTth TaOIUIBI HCTUHHOCTHU
JIOTUYECKUX BBIPAKECHUM.
Ocy11ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C UCIIOJIB30BAHUEM 3aKOHOB
anreOpshl JOTUKH.

Ocy1ecTBIATh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKIHM.

Kanonmnueckue Gpopmbl TOrmuecKux
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.
Jlornueckue 37EMEHTHI B COCTaBe
koMibroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAaX M0 33JaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIUCh JJOTUYECKOTO
BBIPAXKEHUS 10 JJOTHYECKON CXeMe

TaOJIUIIEH UCTUHHOCTH U €T0
YIPOLIEHUE.

Pemars npocteie 1ornyeckue
YPaBHEHHUS U CUCTEMBI YPABHECHMUIA.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaToOpa

U TpUITEpa.

3anuchIBaTh JIOTHYECKOE BEIPAKECHUE
10 JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha TIOTHUECKUX
3JIEMEHTAaX M0 3aIaHHOMY JIOTHYECKOMY
BBIPAKECHHUIO.

Ilpakmuueckue padomui:

1. Ilocmpoenue u ananuz maobauy
UCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Kommerorepnas
apudmeTrka

IIpencrasiieHre NEABIX YUCEII B TAMSITH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JIAana3oHa Yucel Mpy OrpaHUuYCHUN
KOJINYeCTBA pa3psanos. [lepenonnenune
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JIAHHBIE. 3HAKOBBIN OUT.
JIBOMYHBIN JONMOJHUTEIBHBIN KO
OTPULATEIIbHBIX YUCE.

[TobuTOBBIE TOTUUECKHE OTICPAITUH.
Jlornueckuii, apupMeTHIECKUA

u rukandeckuit casurd. llndposanue

[Tony4yaTs BHyTpEHHEE IPEACTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YHUCEI

B IIaMSITH KOMITBIOTEPA; ONPEAEIATH
110 BHYTPEHHEMY KOJly 3HAYECHUE YNCIIA.
XapaxkTepu3oBaTh 0€33HAKOBBIE

Y 3HAKOBbIE JIJAaHHBIEC.

[TosICHATH MOPSAOK BBITOJHEHUS
apuMeTHUYECKUX Oneparuii ¢ HeabIMU
Y BEILIECTBEHHBIMU YU CIIAMH

B IIpOLIECCOpE.

[TpumeHsITh TOOUTOBBIE IOTUYECKNE
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C MOMOIIbIO MTOOUTOBOM OTepaIuu
«uckimoygaroniee I .

IIpencraiieHrE BENIECTBEHHBIX YU CEIT

B IaMSITH KOMIIbIOTEPA. 3HAYAIIasl 4acTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIECTBEHHBIX uncell. [Ipo6iemsr
XpaHEHUs BEIIECTBEHHBIX YUCET,
CBSI3aHHBIC C OTPAHUYEHUEM KOJIMYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIECTBEHHBIMHU YHCJIaMH,
HaKOTUICHUE ONTHOOK TP BBIUYMCICHUSIX

orepanuu.
XapakTepusoBaTh MpeCTaBICHUE

Y XpaHEHHUE B TaMSATH KOMITBIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH MPUYUHBI HAKOTIIICHUS
OIIMOOK TP BBIYUCIICHUIX

C BEIIECTBEHHBIMH YHCITAMH.
Ilpakmuueckue pabomut:

1. M3yuenue nopaspsaono2o MawuHHo20
npeoCcmasieHus Yeavlx U 6eueCmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiIropuTtMbI M IPOrpaMMHUPOBAHHE

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTaTOB
pabOTHI MPOCTEUIITUX AIITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMU

Y BBIYHCIUTEIBHBIX aJITOPUTMOB.
OmnpeneneHne UCXOIHBIX TaHHBIX,

IIPY KOTOPBIX AITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3ybTar.

OTansl penieHns 3a7a4 Ha KOMIBIOTEpeE.
WNHCcTpyMeHTallbHBIC CPEACTBA:
TPAHCIATOP, OTIAMUHK,
npodmmpoBIKK. KoMmusius

Y MHTEPIIPETAIUS IIPOTPAMM.
BupryaibHbIe MaIIMHBL.
WuTerpupoBanHas cpena pa3paboTKy.

BoiscHaTh pe3ynbTat paboThl
aITOPUTMA JJ1s1 UCTIOTHUTEISI

MIPU 33JIaHHBIX UCXOJIHBIX JaHHBIX,
ONPENEIISITh BOBMOKHbBIE NCXOAHBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3ybTaTa.
[IpuBOIUTH MPUMEPHI AJTOPUTMOB,
COJIEpIKAIIUX MOCIEA0BATEIbHEIE,
BETBSIINECS U IUKJIUYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH IUKIINYECKUE
AJTOPUTMBI JIJI1 UCTIOJTHUTEJIA.
Brinenars sTansl penieHust 3a1a4n
Ha KOMIIBIOTEPE.

[TosiICHATD CYIIHOCTD BBIJICTICHHBIX
JTaroB.
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MeTonbl OTIAAKU MIPOTpamMM.
Hcnonb3oBaHre TPaCCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octanoBa. [IpocmoTp 3HaUCHUI
MIEPEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tumsl JaHHBIX:
I1€JI0YNCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

Cnoxunbie ycnoBus. LIuKIbI ¢ ycioBHeM.

[{MKJIBI IO TIEPEMEHHOM.
B3anMo3aMeHs1eMOCTh pa3InYHbIX
BUJIOB IMKJIOB. IHBapuaHT 1UKJIa.
CocraBneHue IUKIIA C UCTIOJIb30BaHUEM
3apaHee ONpEIEICHHOIO NHBAPUAHTA
LUKJIA.

JloKymMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBka onucaHus MpPOrpaMMbl

Y MHCTPYKIIMH JIJIs1 TOJIb30BATENS.
AnTOopuTMBI 00pabOTKH HATYpaTbHBIX
YHCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YMCiIa Ha OTIEIbHbBIC ITU(PBI,
HAaXO0XKJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XkKIEHNE MAKCUMaJIbHON

OTnaxxuBaTh MPOTPAMMBI C TTIOMOIITHIO
TPacCCUPOBOYHBIX TaOIHUIL

Y C HCTIOJIb30BAaHHEM BO3MOXKHOCTEH
OTJIAJYMKa CPEbI POTPAMMHUPOBAHUSI.
CocTaBisATh TOKYMEHTALUIO

Ha IPOrpaMMmy.

Pa3pabatbIBaTh U peaan30BbIBATh

Ha SI3bIKE MPOTPAMMUPOBAHUS
aIropuTMbI 0OPAOOTKH 1IEJIBIX YUCET,
B TOM YHCJIC TIEpeOOPHBIE aJITOPUTMBI.
PaszpabatbeiBaTh mporpammsl

T1s1 00paOOTKM JAHHBIX, XPAHSIITUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Bvioenenue u oopabomra yughp
Yenoeo YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUS C UCNONb308AHUEM ONEPaYUL
YenoyUCIeHHOU apu@dMemuKu.

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

6 Qaiinax
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(MUHUMAaJTBHOW ) IUPPHI.
HaxosxaeHnue Bcex mpoCThIX YHCe

B 3aJaHHOM Juama3oHe. [Ipencrabienue
4KCIia B BUIe HA00pa MPOCTHIX
COMHOXHUTEJEH. AIITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haitnax. TekcTOBbIC M TBONYHBIC
daiinbl. @aiioBble IEpEMEHHBIC
(daiinoBele yka3arenu). UteHue

u3 (aiina. 3anuch B aiin

3.2

BcenomorarenbHbie
AITOPUTMBI

Pazbuenue 3a1aun Ha MO3aa4U.
[ToamporpaMmsl (MpOLEAYPHI

u pynkum). Pexypcus. PekypcuBHbie
00BeKTHI ((pakTainsl). PekypcuBHble
nporeaypsl U GYHKIUH.
Hcnonb3oBaHue cTeka AJid OpraHu3alnuu
PEKYPCUBHBIX BHI30BOB.
Hcnosnp30BaHne CTaHIapTHOM
OMOIMOTEKH A3bIKA TPOrPAMMHUPOBAHUSI.
[Moaknrouenue OMOIMOTEK
MOAIPOTrpaMM CTOPOHHUX
MpOU3BOAUTENIEN. MOy IbHBIA IPUHLIMIT
MTOCTPOCHUS TTPOTPAMM

Pa30uBaTh 3a1auy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPSItoLIMeEcs (hparMeHThl
IPOrpaMMbl B BUJI€ MOAIPOrPAMM.
ITosACHATB CYIITHOCTH PEKYPCUBHOIO
aNnropuTMa.

Haxonutb pekypcuBHbIE 0OBEKTHI

B OKPYXKaloIlleM MUpE.

Onpenenarb pe3ynabTaT paboThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnons30BaTh cTaHAapTHHIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX MPOU3BOIUTEIIEH.
[IpuMeHATH MOYIbHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMmm.

34




denepanbHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yrinyOJeHHBIH YpOBEHb)

Ilpakmuueckue padomut:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuou oubIuOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpocpamm.

3. Pexypcugnvie noOnpocpammoi.

4. Mooynvublil npuHyun nocmpoenus
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeToabl. TouHOE

U IPUOJMKEHHOE PEIICHUS 3a/1a4u.
YucneHHble METOIbI PEIICHUS
ypaBHEHUM: METO/1 Iepedopa, METOT
MOJIOBUHHOTO JienieHust. [Ipubmmxennoe
BBIYUCJICHUE JIJTUH KPUBBIX.
Brraucnenue momaneit uryp

C MOMOIIIBIO YHCIIEHHBIX METOJIOB
(MeTOo MPSIMOYTOJILHUKOB, METO/
Tpaneuuii). [Touck Mmakcumyma
(MuHUMYMa) PYHKIIUU OJTHOM
MEPEMEHHON METOIOM MIOJIOBUHHOTO
JICTICHUS

[TosicHATH IPUHITUTIBEI PaOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY

MEX Iy TOYHBIM U MPUOIKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajad.

Pa3pabatbeiBaTh 1 OTIKUBATH
IPOTPAMMBI, PEATU3YIOIIIHE
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPUOIMKEHHOE
BBIYHCIICHUE JITHH KPUBBIX

¥ ITomase Guryp, IoMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
MIEPEMEHHOM.

Ilpakmuueckue pabomut:

1. Yucnennoe pewenue ypagnenui.
2. Ilpubnudicennoe svruucierue OUH
Kpusblx u niowaoeu gueyp.

3. Ilouck maxcumyma (MuHumMyma)

dyHKYUU
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3.4 | AnropuTmbl 00pabOTKH 3) OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKITHH
CUMBOJIBHBIX JaHHBIX Berpoennbie pyHKINU S3bIKA SI3BIKA TTPOTPAMMHUPOBAHUS

MIPOTPaMMHUPOBAHUS 111 00pabOTKU 7151 00paObOTKM CUMBOJIBHBIX

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI CTpOK.

00pabOTKU CHMBOJIBHBIX CTPOK: Pa3pabatbiBaTh U OTIAKUBATH

MOJICYET KOJTMYECTBA MOSIBIICHUN IPOrPaMMBI, PeaTU3yIOIIIe

CHUMBOJIa B CTPOKE, pa30MEHUE CTPOKHU TUIIOBBIC AITOPUTMBI 00PabOTKU

Ha CJIOBA M0 IPOOEIbHBIM CUMBOJIAM, CUMBOJIbHBIX JaHHBIX H

MTOVCK TTOJICTPOKY BHYTPH JTAHHOM a BBIOPAHHOM SI3bIKE

CTPOKH, 3aMEHA HANJAECHHOW MOJCTPOKK | IIPOIrPaMMHUPOBAHMSL.

Ha JIpYTy1o cTpoky. ['eHeparus Bcex [IpeoGpa3oBbIBaTh yKCia

CJIOB B HEKOTOPOM aji(aBuTe, B CUMBOJIBHYIO CTPOKY

YIOBIIETBOPSIONINX 3aJaHHBIM 1 00paTHo.

orpannuenusM. [IpeoOpazoBanue uncna | Ilpakmuueckue paoomot:

B CUMBOJIBHYIO CTPOKY B 0OpaTHO 1. Ilocumeonvuas obpabomka cmpox.
2. Obpabomka cmpox
C UCNONB308aAHUEM DYHKYUU
CMAaHOapmuol OubIUOmMmeKU A3bIKA
NPOCPAMMUPOBAHUSL.
3. I'enepayus écex cnos,
YO0081emBopPAOUUX 3A0AHHOMY
YC08UIO

3.5 | AnropuT™MbI 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0BATEIIBHOCTH [TpuBOIUTH TPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcel. Beraucinenue 0000IeHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHBa
WJIM YU CJIOBOM ITOCJIE0BATEILHOCTH
(CyMMBI, TPOU3BEACHUS, CPETHETO

Y JIBYMEPHBIX MacCUBOB.
IIpuBoanTH IPUMEPHI 33124

Y3 IIOBCEITHEBHOW KU3HH,
IIPEAIIOJIAraroIUX UCIIOJIb30BAHNUE
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apu(PpMETHIECKOTO, MUHUMAIILHOTO
Y MaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIIOIIUX 33JaHHOMY
yCIOBHI0). JINHEWHBIN MOUCK
3aIaHHOTO 3HAYEHUS B MACCUBE.
CopTrpoBKa OJHOMEPHOT'O MaCcCUBA.
[IpocTbie METOIBI COPTUPOBKHU
(MeTon Imy3bIpbKa, METO BEIOODA,
COPTHPOBKA BCTaBKaMHu).
CopTHpOBKa CIUSHHUEM.

bricTpas copTupoBKa MaccuBa
(anroput™m Quickcort).

JIBOWYHBIN MOKUCK B OTCOPTUPOBAHHOM

MacCHBeE.
JIByMepHbIE MacCCUBBI (MATpPHULIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MaCCHBOB: 3aII0JTHEHUE ABYMEPHOIO
YKCJIOBOTO MAacCHBa MO 3a/1aHHBIM
npaBuiaM, MOUCK 3JIEMEHTa

B IByMEPHOM MacCHBE,
BBIUHCIICHHE MAaKCUMYyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB
JIByMEPHOT'O MacCHBa, IEpEeCTaHOBKa
CTPOK U CTOJIOIIOB ABYMEPHOTO
MaccuBa

MacCHBOB.
Pa3pabatbIBaTh 1 OTIIAXKUBATH
IIPOrPaMMBI, PEATH3YIONINE TUTIOBBIC
aNrOPUTMBI 00PaOOTKH OTHOMEPHBIX

¥ IByMEPHBIX MaCCUBOB, Ha BEIOPAaHHOM
SI3BIKE POTPAMMHPOBAHHUSL.
Paspabamuvieams npoepammoi

OJ151 peutenusi nPOCMblLX 3a0ay AHAIU3A
OQHHDIX.

Ilpaxkmuueckue paoomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uennvix
Xapaxmepucmuk Maccusa (Yuciosou
nOCe008amelbHOCMU,).

3. Ilouck munumanrbHo2o
(MaKcumantbHo20) d1eMeHma 6 YUcio80M
maccuae.

4. Jlunetinwiii noucK 3a0aHH020
3HAYEeHUs1 8 MACCUse.

5. Ilpocmoule memoow copmuposku
maccusa.

6. hvicmpas copmuposka maccuaa.

1. Jlsouunvlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwix

Hroro no pazgeny

44
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Pa3znen 4. UndopManiuoHHbIE TEXHOJIOTUH

4.1 | O6paboTKa TEKCTOBBIX 6 TexkcToBbIil mporeccop. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u opmaTUpoBaHUE. Hcnons3oBath cpecTBa aBTOMATU3AIUU

[IpoBepka opdorpaduu u rpaMMaTUKHU. | IPU CO3IaHUU TOKYMEHTA.
CpencTBa IoucKa ¥ aBTO3aMEHBI [IpuMeHATh MpaBwia MIUTUPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb3oBaHue CTUIICH. OoubmorpadMIeCKMX CCHUIOK.
CTpyKTypupOBaHHBIE TEKCTOBBIE [IprHMMAaTh yyacTHe B KOJJIEKTUBHON
ToKyMeHThl. CHOCKH, OTJIaBJICHUE. paboTe HaJ JOKYMEHTOM.
KonekTrBHas paboTa ¢ JOKyMEHTaMHu. | BBIMONHATE HAOOP ¥ IPOCTYIO BEPCTKY
HNHCTpYMEHTBI perieH3NPOBAHMS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O6naunsie | IIpakmuueckue padomol:
cepuckl. Jlenosas nepenucka. Pedepar. | 1. Bepcmka ookymenmos
[IpaBuna MUTUPOBAHUS KICTOYHUKOB 1 C Mamemamu4ecKkumMu opmyniamu.
odopmieHus: ondbmuorpaduyeckKux 2. Mnozocmpanuurvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
autepatypsl. Cmanoapmol ¢ OOKYMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
TeKcTa. TeXHUYECKHe CPe/ICTBA BBOIA
TekcTa. Criennaau3upoBaHHbIC CPEICTBA
PETaKTUPOBAHUS MATEMATHIECKUX
TEKCTOB

4.2 | Ananu3 JaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOAMTH MPUMEPHI 3a/1a4 aHAIM3a

aHaJIN3a TAHHBIX: POTHO3UPOBAHHE,
KJ1IaccuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHMI.

JAHHBIX.
[TosicHaTh Ha MpuUMeEpax
II0CJIE0BATEIBHOCTD PELICHUS 33124
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOp NEPBUUYHBIX
JTAHHBIX, OUMCTKA U OI[EHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeid, IpeoOpa3oBaHue JaHHBIX,
BU3YyalU3allus JaHHBIX, UHTEPIPETALIHS
pe3ynbraroB. [IporpamMmmHble cpeacTBa
U UHTEPHET-CEPBUCHI /I 00pabOTKH

U [Ipe/ICTaBJICHUS JaHHBIX. bosbime
JaHHble. MalmHHOe 00yUYeHHe.
HUnmennexmyanvuuii anaius OAHHbBIX.
AHanu3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apu(PMETHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPETSAIUU IBYX PSIIOB
nanHbIX. [locTpoenue cTonovarsIx,
JUHEHYATHIX ¥ KPYTOBBIX JHATPaMM.
[TocTpoenue rpadukoB GyHKIMIA.
[TonOop muaMK TpeHaa, pelieHue 3aaa4
MPOTHO3UPOBAHUSI.

HucneHHoe peleHrue ypaBHEHU N

C IOMOIIbIO [T0100pa MapameTpa.
OnTuMu3anus Kak OMCK HauydIlero
pelieHus B 3aJIaHHBIX YCIOBUSIX.
[eneBas ¢hyHKIMSI, OTpAaHUYCHUS.

aHaJIM3a JJaHHBIX.
Pemate mpocThie 3a1aun aHaIM3a
JaHHBIX C TTIOMOIIIBIO DJICKTPOHHBIX
TaOJINLI.

Hcnonb30BaTh COPTUPOBKY U (PHITBTPHI.
Hcnonb30BaTh cpencTBa I1€I0BOMU
rpaduKy JUISl HATISAHOTO
NIPEICTABJICHUS TaHHBIX.

Pemars npocteie pacueTHbIE

Y ONITHMH3AIIMOHHBIC 33]1a49H C
TTOMOIIIBIO AJIEKTPOHHBIX TaOJTHII.
Ilpaxkmuueckue padomoi:

1. Ananuz oannvix c nomowbio
91eKMPOHHBIX MAOIUY,.

2. Haensaouoe npedcmasienue
Dpe3yibmamos CmamucmuiecKoil
0bpabomku OaHHBIX 8 8UEe OUACDAMM
cpeocmeamu pedaKmopa 31eKmpOoHHbLX
maoauy.

3. Iloobop nunuu mpenoa,
NpocHO3UpOsanle.

4. Yucnennoe peuleHue ypasHeHutl

C NOMOWbI0 N00HOpa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWDBIO IJIEKMPOHHBIX MAOIUY
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JlokanbHbIe U T100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3anau
OINTUMHM3AIUH C TOMOIIBIO
AJIEKTPOHHBIX TAOJUIL

Hroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KomauuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3ziesioB U TeM [IporpammHoOe conepkanue
/11 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperudyeckue 0CHOBBI HH(POPMATUKHU

11

Nudopmarus
¥ UH(GOPMAIIMOHHBIE
IPOLIECCHI

10

Teopernyeckne NoaX0/Ibl K OLICHKE
KOJIM4eCcTBa HHPOPMAIIHH.

3aKoH aJTATUBHOCTH UHPOPMAITIH.
®opmyna Xaptiu. Uadopmanms

1 BeposTHOCTh. Popmyina IllenHoHa.
AJITOPUTMBI CKATUS TAHHBIX. AJITOPUTM
RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuT™Mbl C3)KaTUsl TAaHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJiupoBaHus 11BeTa. OCHOBHBIC UACH
anroputmoB cxkatus JPEG, MP3.
CxopocCTh nepeiaun JaHHbIX.
3aBUCUMOCTh BPEMEHU TIepeaun

OT UH(POPMAITMOHHOTO 00BEMA TaHHBIX
Y XapaKTePUCTHUK KaHaJa CBS3U.
[IprunHbBI BOSHUKHOBEHUSI OIIMOOK
npu nepeaade gaHHbIX. Kogpl,
MO3BOJIAIOIINE OOHAPYKUBATh

Y UCTIPABIISATH ONTUOKHU, BOSHUKAOIIINE
Ipu niepeaade JaHHbIX. PaccTosiHue
Xsmmunra. Konuposanue

C MOBTOpeHreM OUTOB. Kosibt

XapakTepu30BaTh pa3InUHbIE
TEOPETHUYECKUE NTOIXO/IBI K OLICHKE
KOJIM4eCTBa HH(POPMALIHH.

OnuceIBaTh U3y4aeMbI€ arOPUTMbI
CoKaTHsl TaHHBIX, CPABHUBATh
pe3yJbTaThl UX pabOTHI.

Pemate 3a1aun Ha onpenesieHme
BPEMEHU NIEpeIaun JaHHBIX 10 KaHAILY

CBA3U C U3BCCTHBIMHA XapaKTCPHUCTUKAMMU.

[TosicHATH TPUHITUIIBEI OOHAPYIKEHUS
1 UCIIPaBJICHHUS OIIMOOK MPH Mepeiaye
JIAHHBIX C IIOMOIIBIO
MTOMEXO0YCTOMYHBBIX KOJIOB.
[TosicHATH 3HaUCHUE TOHATUI
«CHUCTEMAay, KIIOACUCTEMA),
«CUCTEMHBIN YPhEeKT?,
«yTIpaBJICHUEY; 3HAUEHNE 00paTHOM
CBSI3M IS JOCTHIKEHHS 1CITH
yIpaBICHUSI.

Ilpakmuueckue padomeut.

1. Cowcamue oannvix ¢ noMoubIO
aneopumma RLE.
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X3MMUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeiicTeue. CucteMHubIil 2P heKT.
VYnpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObpartHas CBs3b

2. Corcamue OaHHBIX C NOMOUbIO
aneopumma Xaggpmana.

3. Corcamue danHvix ¢ nomepsamu
(aneopummuol JPEG, MP3).

4. Ilomexoycmoiiuusvie KOOl

1.2

MonenupoBaHue

Mopaenu u moaenupoBanue. Llenpb
MOJEIUPOBaHUA. AJIEKBATHOCTD
MOJICNIA MOJACIIUPYEMOMY OOBEKTY
WJIM TIPOLIECCY, LEIU MOIECTIUPOBAHUS.
dopmanuzaius MpUKIATHBIX 3a/1a4.
[Ipencrasienue pe3yabTaToOB
MOJICJIMPOBAHUS B BUJIE, YIOOHOM

JIJIS1 BOCTIPUSITHS YEJIIOBEKOM.
['padrueckoe npeacTaBiIeHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpuIl CMEXHOCTH, BECOBBIX MAaTpPHII,
CIIUCKOB CMEXXHOCTH. Pelienue
AITOPUTMUYECKHUX 3aJ1a4, CBSI3aHHBIX
C aHaJIM30M TpadoB (IocTpoeHue
ONITUMAJIBHOTO TIYTH MEXITY BEepITHHAMU
rpada, onpeneneHue KOIMIecTBa
Pa3JIMUHBIX MYTEH MEXIy BEpIIMHAMU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada).

[epesbs. bunapnoe nepeso. JlepeBbs
noucka. CriocoObl 00x0/1a iepena.

OnpenensiTe NOHATUSA «MOJIETbY,
«MOJEIINPOBAHKE.
KinaccudunupoBats Mojenu

110 33JJaHHOMY OCHOBaHHUIO.
OnpenensaTe nenb MOACIUPOBAHUS

B KOHKPETHOM CITy4ae.

[IpuMEHATh anrOPUTMBbI HAXOXKICHUS
KpaT4yalllnX IIyTeW MEK1y BEpIINHAMHI
OpUEHTHUPOBaHHOTO Tpada.
[IpuMeHsTh aNropuTMBI ONpeIeICHUs
KOJIMYECTBA PA3JIMYHBIX ITyTEH MEXKTY
BEpUIMHAMU OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada.

[IpuBOANTH MPUMEPHI UCIIOIB30BAHMS
JIEPEBLEB U IpadOB MpPU ONUCAHUU
OOBEKTOB U MPOLIECCOB OKPYKAIOILIETO
MUpa.

Ctpouts AepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaAK MOJEIb
HEKOTOPOU CUTYyallHNH.

JlaBaTb onpeaeneHrne BBIUTPHIITHON
CTPATETUH.

OnuceIBaTh BBIUTPBILIHYIO CTPATETUIO
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[IpencraBnenue apupMeTUIECKUX
BBIPAXEHU B BUJE JEPEBA.
JIMCKpEeTHBIE UTPHI IBYX UTPOKOB

¢ nmosHOM mHpopManuen. [Toctpoenune
nepeBa nepedopa BapuaHTOB, ONIMCAHKE
CTpaTeruy Urpbl B TaONMUYHOU hopme.
BBIMTpPHIIIHBIE ¥ IPOUTPHILITHBIE
TIO3HIINU. BRIUTPBINTHBIE CTPATETHH.

CpeﬂCTBa HNCKYCCTBCHHOI'O MHTCIIJICKTA.

CepBHCHI MalIMHHOIO MIEPEBOAA

Y PAacrO3HAaBaHUsl YCTHOM pEUU.
KorHutuBHBIE CEPBUCHL.
NnenTudukaus u nouck
M300pakeHHi, pacrio3HaBaHUE JIULI.
CamooOyuaroniyecst CUCTEMBI.

N cKyCCTBEHHBIM UHTEIEKT

B KOMITBIOTEPHBIX UI'Pax.
Hcnonn30oBanne MeTOI0B
MCKYCCTBEHHOT'O UHTEJUIEKTA

B 00y4aloInX CUCTEMAX.
Hcnonp30Banne METO0B
MCKYCCTBEHHOT'O UHTEJUIEKTA

B poOOTOTEXHUKE. IHTEpHET BEIIeH.
IlepcniekTUBEI pa3BUTUSA
KOMITBIOTEPHBIX NHTEIJIEKTYaJIbHBIX
CUCTEM.

HeliponHsle cetn

B 33JJaHHOM UTPOBOM cUTyaluu B hopme
JiepeBa WK B TaOnuyHOU (hopme.
[TosiIcCHATH MOHSATHUS «UCKYCCTBEHHBIN
UHTEIJICKTY, «MAIIMHHOE 00y4YEeHUEeY.
[IpuBOAUTH IPUMEDPHI 33124, PEIIAEMBIX
C IOMOUIBIO HCKYCCTBEHHOTO
MHTEIJIEKTA.

Ilpakmuueckue padomot:

1. Ilouck eviuepviuHoti cmpamezuu

8 uepe ¢ NoIHOU UHpopmayuel.

2. Cpedcmea ucKyccmeeHHo20
uHmesnnexma

Hroro no pazgeny

18
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Paznen 2. AiropuT™Mbl ¥ IPOrPAMMUPOBAHUE

2.1 | DileMeHTBI TEOpHHU 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosSICHATh MOHATHS «BBIYUCIUTEIBHBIN
JITOPUTMOB Mamuna TrloprHTra Kak yHUBEpCcaiabHasi | MPOILECCH, «CIOKHOCTD aJrOPUTMay,

MO/IEJIb BHIYUCIICHH. «3(PPEKTUBHOCTD aNTOPUTMAY.
Te3uc Yepua—TbropuHra. [TpuBoauTh IpUMEPHI 3P PEKTUBHBIX
OneHka CII0)KHOCTH BBIYMCIICHHM. JITOPUTMOB.
Bpewms paboTet 1 00beM uctobdyemoir | COCTaBISITh IPOTPAMMBI JJI1 MAIIIHbBI
MaMATH, UX 3aBUCUMOCTb OT pa3mepa Toropunra.
WCXOJIHBIX MaHHBIX. OlleHKa JlaBaThb OIIEHKY CIIOKHOCTH U3BECTHBIX
ACUMIITOTHYECKOU CJIOKHOCTH JIITOPUTMOB.
aNrOPUTMOB. AJITOPUTMBI Ilpakmuueckue padomeot:
MOJIMHOMHUAJTLHOM CIIOKHOCTH. 1. Cocmaenenue npocmoti npocpammol
[Tepebopusbie anroput™mel. [Ipumepbt o151 mawunsl Toropunea
Pa3TUYHBIX AITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPbIE UMEIOT
PA3IUYHYIO CIOKHOCTh

2.2 | AnropuTMBI 28 [Touck mpoCTHIX YKCET B 33]JAHHOM Hcnonb30BaTh ajaropuTM «pEIIeTo

Y CTPYKTYPBI JAHHBIX

JIMana3oHe ¢ MOMOIIBIO aJlTOPUTMA
«petreto DparocheHay.
MHoropa3psaHbi€ 1IeJIble Yuca,
3a/1a4M IJTMHHOW apu(METHKH.
CnoBapu (accoliuaTUBHbIC MACCHUBHI,
OTOOpaXeHus ). X3II-Ta0THUIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJ0Baps JJIsl 3aJITaHHOTO TEKCTA.
Crexu. AHanu3 npaBUILHOCTH
CKOOOYHOT0 BhIpaKeHMs. Beruncnenue

OparocgeHay a5 MOUCKa MIPOCThIX
qrcell B 33JJaHHOM JMara3oHe.
[TosicHATH MpUHLUIIBI 00PaOOTKHU
MHOTOPa3PSIHBIX LEJBIX YHCET

U PEATM30BbIBaTh COOTBETCTBYIOIINE
QJITOPUTMBI Ha SI3bIKE
IPOrpaMMHUPOBAHUS.

ITpumensTs cnoBapu
(accouMaTUBHBIE MACCHBBI,
oToOpakeHus ) B 3a7auax o0pabOTKH
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apu(pMETUIECKOTO BHIPAKEHUS,
3aMMCaHHOTO B MTOCT(HUKCHOU hopMme.
Ouepenn. Micnionp3oBaHue ouepen
JUTSI BpEMEHHOTO XpaHEHUS TaHHBIX.
Anroputmsl Ha rpadax. [ToctpoeHue
MUHUMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.
KonndecTBo pa3uaHbBIX MyTEeH MEKTY
BEpIIMHAMYU OPUEHTHPOBAHHOTO
aIUKIINYECKOro rpada. AIroputm
Hevikcrpsol. [lepeBps. Peanuzanus
JIepeBa C OMOIIIBIO CCHUIOYHBIX
CTpyKTyp. [IBOonuHbIC (OMHApHBIE)
nepeBbs. [locTtpoenue aepesa

JUISL 33TAaHHOTO apU(METHIECKOTO
BBIpaKEHMSI. PEKypCUBHBIC aITOPUTMBI
o0OxoJa faepeBa. VMcrnons3oBanue cTeka
U odepenu Iy 00Xxoja AepeBna.
JluHaMu4yeckoe mporpaMMHUpPOBaHUE KaK
METOJI PEIICHUS 337]a4 C COXPaHCHUEM
MIPOMEKYTOUHBIX PE3yIbTATOB. 3a1a4H,
perraeMbIe C TOMOIIBIO TUHAMUYECKOTO
MPOTPaAaMMUPOBAHUS: BEIYUCIICHUE
PEKYPCUBHBIX (DYHKIIHH, ITOACYET
KOJIMYECTBA BAPUAHTOB, 331441
ONITHMU3AIAN

JTAHHBIX.
BBINOIHATE NPOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM $I3bIKE, B TOM YHUCJIE
C MCIIOJIb30BAaHUEM PETYJISPHBIX
BBIPA)KCHUM.

[TosicHATH MPUHIHAIIBI PAOOTHI CTEKA
U Ouepe/Iu, UCTIO0Ib30BaTh CTEKH

W OYepeaN JIJISl PEIICHUS
AITOPUTMHYECKUX 3a/1a4.
Peann30BBIBaTh ¥ UCTIOJIB30BATh
JIBOUYHBIE (OMHAPHBIC) EPEBbS

U rpadbl 4714 penieHus 3a1au
00pabOTKH TaHHBIX.

Hcnonb30BaTh IMHAMUYECKOE
MIPOrPaMMHUPOBAHHE

JUTSl BBIYUCIICHUST PEKYPCUBHBIX
(GyHKLHIA, TOACYETa KOJIUYECTBA
BApUAHTOB U PEIICHUS 3a/1a4
ONITHMU3AIIHH.

Ilpakmuueckue pabomoi:

1. Ilouck npocmulx yucen 8 3a0aHHOM
ouanazome.

2. Peanuzayus evlyucieHuil

€ MHO20PA3PAOHBIMU YUCTAMU.

3. Illocmpoenue anghasummo-
4aCMoOmMHO20 C08APsL 0715l 3a0AHHO20
meKkcma.
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4. Ananus mexcma Ha ecmecmeeHHOM
A3bIKe.

5. Bwiuucnenue apugpmemuueckoco
BbIPANCEHUS, 3ANUCAHHO2O

8 nocm@uxcHotl gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesvbes

07151 BLIYUCTICHUSL APUDMEMUYECKUX
BbIPANHCEHUIL.

8. Buiuucnenue onunvl Kpamuatiuie2o
nymu medxcoy eepuiuHamu epagha
(aneopumm Jetixkcmpoi).

9. Bwiuucnenue pexypcugHbix QyHKyutl
€ NOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuem konuuecmea eapuanmos
€ NOMOWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWbIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL

2.3

OCHOBBI O0OBEKTHO-
OPUEHTUPOBAHHOTO
pOrpaMMHUPOBAHUS

16

[Tousitie 00 0OBEKTHO-

OPUEHTUPOBAHHOM IPOIPAMMHUPOBAHNH.

OOBekTHI ¥ Ki1acchl. CBOMCTBA

A MeTOAbI 00BbeKTOB. OOBLEKTHO-
OPHUEHTUPOBAHHBIN aHAJIN3.
Pa3zpaboTka mporpamMm Ha OCHOBE

[TosICHSITH OCHOBHBIE IPUHITUTIBI
00BEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHHUS.
[TpoekTrupoBaTh U UCTIONIH30BATh
IPOCTHIE KJIACCHI OOBHEKTOB.
[TpoexkTrupoBaTh HEpapXuu KIaccoB
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00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1A.
WNukancynsuus, Hacae0BaHue,
oJIMMOpU3M.

Cpenpbl ObICTpOii pa3pabOTKH TPOrpaMM.
[TpoexTupoBanue nunTepdeiica
noJsib3oBaTess. Mcnonib30BaHNe TOTOBBIX
YIPABJISIEMBIX 3JIEMEHTOB

JUUIs1 TIOCTPOEHUS uHTEepdeiica.

O030p A3bIKOB IPOTPAMMUPOBAHHUSL.
[TonsTre 0 mapagurmax
IPOrPaMMUPOBAHHUS

JUISL OTTMCAHMS ITPEAMETHON

o0macT.

Pa3pabatbiBaTh mporpamMmsl

c rpaduyeckuM HHTEpPercoMm.
N3y4datb BTOpOU SA3BIK
MIPOTrPaMMHUPOBAHUS

Ilpakmuueckue pabomoi:

1. Hcnonvzosarue 20mogulx K1acco8
8 npocpamme.

2. Pazpabomka npocmotui npoepammoi
C UCNONIb308AHUEM KIACCO8.

3. Paspabomka kaacca, ucnovb3yroue2o
UHKANCYIAYUIO.

4. Paspabomka uepapxuu Kiaccoe.

5. Paspabomka npozcpammoi

¢ epaghuueckum unmeppeiicom

Hroro no pazgeny

50

Pa3nen 3. UndopmaumoHHbIe TEXHOJOTHH

3.1

KomrbrorepHo-
MaTEMaTH4YECKOE
MO/ICJIMPOBAHUE

8

DTanbl KOMIBIOTEPHO-MATEMATHUYECKOTO
MOJICJIMPOBAHUS: TOCTAHOBKA 33]1a4H,
pa3paboTka MOJIeNIH, TECTUPOBAHUE
MOJIEIIA, KOMITBIOTEPHBIN

AKCIEPUMEHT, AaHAJIU3 PE3YIIHTATOB
MOJIETTUPOBAHUSI.

JuckpeTu3anus mpyu MaTeMaTH4eCKOM
MOJICJIMPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MojiennpoBaHue IBUKEHHUS.

Brienars aTansl KOMIBIOTEPHO-
MaTeMaTUYECKOTO MOAETUPOBAHUS

Y PEAIM30BbIBATh UX C MOMOILBIO
IPOrpaMMHOr0 OOecTeueHusl.
[TosicHATH HEOOXOAUMOCTH U CYIIIHOCTb
JVCKPETU3ALNH IIPU PELLICHUN
BBIYMCIIUTEIBHBIX 33724 C IOMOILBIO
KOMITBIOTEPOB.

Hcnonbs30BaTh IMUTALIMOHHOE
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MopenupoBaHue OMOJIOTUYECKUX
cucteM. MaTeMaTu4ecKue MOJIEIu

B SKOHOMHUKE. BrIuncnurensHbie
DKCIEPUMEHTHI C MOJACIISIMU.
O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA.
Metoa HaMMEHBIINX KBAJIPATOB.
OrneHKa YnCIIOBBIX TAPaMETPOB
MOJICIIUPYEMBIX OOBEKTOB

U 1poueccoB. BoccranoBnenue
3aBUCHMOCTEM MO pe3yJIbTaTam
AKCIIEPUMEHTA.

BepostHocTHBIE MOAETN. MeToIbI
Momnre-Kapiio. Umutanmonsoe
MozaenupoBaHue. CucTeMbl MaCCOBOTO
o0CITy)KUBaHUS

MOJIETTUPOBAHUE, B TOM YHCIIE

HA OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OOpabatbIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomot:

1. Mooenuposanue osusicerus.

2. Mooenuposanue b6uonocuyeckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomouwbro memooa Monme-Kapio.
4. Obpabomka pe3yibmamos
9KCnepumeHma

3.2

ba3er janHBIX

10

Tabnuunbie (pessiiioHHbIe) 0a3bl
naHHbIX. Tabnuiia — npeacTaBieHue
CBeJIEHHI 00 OTHOTHUIIHBIX OOBEKTAX.
ITone, 3ammck. Kirou Tabnuiel. Pabora
C TOTOBOU 0301 JaHHBIX. 3al0JIHEHUE
0a3bl qanHbIX. [Tonck, copTHpoBKa U
(buabTpanys TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aITPOCHI

C mapameTpaMHu. Beraucisemsle mosis

B 3ampocax.

Muorortabanyabie 0a3bl JaHHBIX.
Tunsl cBsI3el MEXIy TaOIUITAMH.

XapaxkTepusoBaTh 0a3y TaHHBIX KaK
MOJIEIb IIPEAMETHOM 00JIaCTH.
[IpoexTupoBaTh MHOTOTAOINYHYIO Oa3y
JTAHHBIX.

OcyIecTBIATh BBOJ M PEIAKTUPOBAHKE
JTAHHBIX.

Ocy1iecTBIATh COPTUPOBKY, TOUCK

¥ BBIOOD JTaHHBIX B TOTOBOM 0aze
JTAHHBIX.

dopMHpOBaTh 3aIPOCH HA TTIOMCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABICHUS
0a3zamMu JaHHBIX.
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Bremnwmii kimrou. I{emocTHOCTD 0a3bl
JTAHHBIX. 3aITPOChl K MHOTOTA0 TMYHBIM
0a3zaMm JTaHHBIX

YrpapisTh 02301 TaHHBIX

C TOMOIIIBIO TTPOCTHIX 3aMIPOCOB

Ha s3p1ke SQL.

[TosicHsATh 001aCTH MPUMEHEHHS],
JIOCTOMHCTBA U HEJIOCTaTKU
HEPEJISILIMOHHBIX 0a3 TAHHBIX

B CPaBHEHUU C PEIISIIIMOHHBIMH.
Ilpakmuueckue padomuwi:

1. Paboma c 2comosoti 6a30ti OGHHBIX.
2. Pazpabomka mnocomabauurnoii 6asel
OAHHDIX.

3. 3anpocwl k MHO2OMabRUUHOU ba3e
OAHHDIX.

4. VnpasneHue 0aHHbIMU C NOMOWBIO
sazwika SQL

3.3

Be0-caiTel

14

Nurepuer-npunoxenus. [lonstue o

CEpPBEPHON U KIIMEHTCKOM YaCTAX CaiTa.

TexHONOTHUsI «KJIUEHT — CEPBEP», €€
JIOCTOMHCTBA W HEAOCTATKU. OCHOBBI
s3pika HTML 1 kackagubIx TaOmIuil
ctuiieit (CSS). Crienapun Ha sI3bIKE
JavaScript. ®opMbl Ha BeO-CTpaHUIIE.
Pa3Mmelienne Be6-caiiToB. Ycyra
XOCTHHTA. 3arpy3ka (aiiioB Ha calT

[TosICHATH TPUHITUIIBI TEXHOJIOTHH
«KJIUEHT — CEPBEP» Ha MpUMEpe
B3aMMO/ICHCTBUS Opay3epa

1 BeO-cepBepa. Co3maBaTh IPOCTHIC
BEO-CTpaHUIIbI, UCTIOIb3YS S3bIK
pasmetkn HTML, kackaaHbIe TaOIUITBI
CTUJIEU U CLICHAPUU HA S3bIKE
JavaScript. OnuceIBaTh TEXHOJIOTHIO
pa3MELICHUs CAaUTOB B ceTU IHTEpHET.
Ilpakmuueckue pabomeur.

1. Cozoanue mexcmoasoti
8eO-CMpanuybl.
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2. Coz0oaHue 6eb-cmpanuybl,
sKAOUAIOW el MYTbMUMEOULIHbLE
00vexmul (PUCYHKU, 36YKOBblEe OaHHbIe,
8U0€0).

3. Ogopmnenue cmparuybl ¢ LOMOUBIO
KACKAOHBIX mabauy cmuJiell.

4. Ucnonvzosanue cyenapues Ha s3vike
JavaScript

3.4

KommnbrorepHas
rpaduxka

BBoa uzo0paxenuii ¢ UCIOJIb30BaHUEM
pa3IMUHbBIX [TU(POBHIX YCTPOUCTB
(uudpoBbIX doToanapaToOB U
MHKPOCKOTIOB, BUACOKAMEDP, CKAHEPOB
U JPYTUX YCTPOWCTB).

['paduueckuii penaktop. Pazpemienue.
Kanpuposanue. Mcnpasnenue
nepcnekTuBbl. ' mcrorpamma.
Koppekuus ypoBHEN, KOPPEKIHS 1IBETA.
OO6ecrBeunBaHNE [IBETHBIX
nuzobpaxkenuii. Perymis. Pabora

¢ obnacTsaMu. OUIBTPHI.
MHorocaoiHbIE H300paKEeHHUS.
TekcroBble cion. Macka ciosl.
Kananel. CoxpaneHue BbIICTIEHHON
obsactu. [lonrotToBka wiurocTpaui
JUTs1 BeO-CaiTOB. AHUMUPOBAHHBIC
HU300pakeHHUS.

Bekropnas rpaduka. [[puMUTHBEI.

BoInoHATE 00111y10 KOPPEKIIUIO
IU(POBBIX U300paKEHUIA.

[IpumMeHATh HHCTPYMEHTHI
rpauyecKoro peakTopa K OTACIbHBIM
00JaCTsIM U300paKeHHUS.

CTpouTh MHOTOCJIOWHBIE U300paKEHUS
C MCTIOIb30BaHNEM MaCOK, TOTOBHUTH
WJUTIOCTPALIMH JIJIST pa3MelIeHUs

Ha BeO-caliTax, co3/1aBaTh
aHUMHUPOBAHHBIC U300PAKECHHUS.
Co3znaBath BEKTOPHBIE H300paKEeHUs

C TIOMOIIIBIO PEAAKTOPa BEKTOPHOM
rpaduKy UM HKHCTPYMEHTOB
TEKCTOBOTO MpoIleccopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yugposvix pomozpaghuii
(kaopuposaHue, ucnpasiexue
nepcneKmussl, KOppeKyus yposHel,
KOppeKyusl Yeema,).
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W3meHenne nopsika 3IeMEHTOB.
BeIpaBHHUBaHUE, pacnpeIeacHueE.
['pynnupoBka. Kpusbsie. @opMaTsl

BCKTOPHBIX PHUCYHKOB. Hcnonb3oBanue

KOHTYpOB. Bektopuszanus pacTpoBbIX
H300paKCHHM.

[ TpUHITUIIBI TOCTPOCHUS

Y PEIAKTUPOBAHUS TPEXMEPHBIX
Mojene. CeTouHbIe MOJCIIH.
Marepuainel. MoaenupoBaHue
WCTOYHHMKOB OCBCIICHUS.

KaMepsbl. A1IMTHBHBIE TEXHOJOTUU
(3D-mpunTepsl). [ToHsATHE

0 BUPTYQJIbHOU PEATBHOCTH

Y JOTIOJITHEHHOW PEaTbHOCTH

2. Pemywv yughposvix pomoepachuii.
3. Mrozocnoiinble u306paxceHus.

4, AnumuposaHnuvle U300paANCEHUSL.
5. Bexmopnas epaghuxa

3.5

3D-monenrpoBaHue

[IpyHLIMIIBI TOCTPOCHHUS

Y PEIAKTUPOBAHUS TPEXMEPHBIX
Mojeiel. CeToYHbIC MOJCIIH.
Marepuansl. MoaenupoBanue
MCTOYHUKOB OCBelleHUs. Kamepsl.
AJITUTUBHBIE TEXHOJOTUN
(3D-nipunTEpHI).

IToHsTHE O BUPTYAJIBHOU PEAIBHOCTH
Y JIOITIOJTHEHHOU peabHOCTH

ITosICHATE NPUHLIUIIBI TOCTPOCHUS
TPEXMEPHBIX MOJIEIIEH.
BrINonHATH oniepanuu 1o nocTpOEHUIO
Y PEAAKTUPOBAHUIO TPEXMEPHBIX
MOJIEJIEN.

Pa3zmemars Ha BUPTyaJIbHOU
CLIEHE NICTOYHHUKHU OCBEIICHUS

1 KaMepBhl.

[TpuBOAUTH pUMEPHI
WCII0JIb30BaHUs TEXHOJIOTUN
BUPTYaJIbHOU U IOTIOJTHEHHOU
PEAIILHOCTH.
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Ilpakmuueckue pabomol:

1. Co30anue npocmovix mpexmepHuix
Mooeneu.

2. Cemounbie mooenu.

3. Penoepune

Hroro 1o pazaeny 48
PeszepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHON
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP)KAHUSI IO UHO®OPMATHUKE

Jlist IpoBeIeHUs €AMHOTO FOCYJapCTBEHHOI0 IK3aMeHa 110 MH(popMaTuke (Janee —
EI'D mno wunpopmaruke) wucmnonb3yercs mepedeHb (KoAu(HUKATOp) MPOBEPSIEMBIX

TpeOOBaHU K

pe3yjbTaTaM OCBOCHHMsSI OCHOBHOM 00pa3oBaTeIbHOM IPOTrpaMMbI

CpCOHCTO O6IHCI‘O O6p330BaHI/IH " 3JICMCHTOB COACPKAHUAA.

IIposepsiembie Ha EI'D mo nHpopmaTuke TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/JIbHOM IPOrPaMMBbI CpeHero 001ero 00pa3oBaHusA

Kog
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOU 00pa3oBaTeILHON MPOrpaMMbl CPEHETO OOIIETr0
o0pazoBaHus

1.

3HaTh (MIOHUMATh)

1.1

[ToHrMaHNe OCHOBHBIX MPUHIUIIOB YCTPONUCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTAllMOHApPHBIX W  MOOWMJIBHBIX  KOMIIBIOTEPOB;
TEHJCHUMN pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTWH; BIAJCHUE
HaBBIKAMHM pa0OThl C ONEPAMOHHBIMU CHUCTEMAMH U OCHOBHBIMH
BUJIaMH IPOrPaMMHOT0 o0ecriedeHus sl pellieHrsl y4eOHbIX 3a/1a4 10
BBIOpAaHHOM crieruanu3alnuu

1.2

Hanuuuwe npencraBneHuid o 0a30BBIX MPUHIUIIAX OpraHU3AIMU
1 (QYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CETeH

1.3

[ToHMMaHuEe OCHOBHBIX PUHLUIIOB JUCKPETU3ALMHN PA3IUYHbIX BUOB
uH(popMauu

1.4

[TonnmaHue 6a30BbIX AITOPUTMOB 0OPAOOTKM YUCIOBOW M TEKCTOBOM
uHbopMaluu (3amMch YHMCEN B MO3ULHUOHHOMW CHCTEME CUHCICHMS,
JNEIUMOCTh UEJNbIX YHUCE; HAaXO0XJIEHHWE BCEX IMPOCTBIX YHUCEN B
3aJJaHHOM JlMamna3oHe; oOpabOoTKa MHOTOPAa3psAIHBIX LENbIX YHUCE;
aHaJIM3 CHMBOJIBHBIX CTPOK M JApPYTHX), QIrOPUTMOB IIOMCKA U
COPTUPOBKHU

1.5

3Hanue (yHKIMOHATIBHBIE BOZMOXHOCTH HHCTPYMEHTAIBHBIX CPEACTB
cpeabl pa3paboTKH

1.6

BiiajieHrie OCHOBHBIMM CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpEACTBax CO3/IaHUs U padOThI C HUMU

53




denepanbhas padouas nporpamma | MabopmaTuka. 10-11 kmaccel (yriyOJeHHBIH YpOBEHb)

1.7

[loHnmManue  BO3MOXXHOCTEM M OTPAaHUYECHHM  TEXHOJOTHMU
UCKYCCTBEHHOI'O HHTEJJIEKTa B pa3IMYHbIX OO0JIACTAX; HAINYHUE
IpeACTaBICHU 00 UCTI0JIb30BAaHUU HH(POPMALMOHHBIX TEXHOJIOTHI B
pa3IMyYHBIX TPO(ECCHOHANBHBIX chepax

1.8

Bnagenue TeopeTHyecKuM annapaToM, MO3BOJISIOIIMM OCYIIECTBIATh
IIPEICTABICHHE 3aJaHHOTO HATYpPaJIbHOIO 4YHCIA B Pa3IUYHBIX
CUCTEMAax CYMCIICHUS; BBINOJHATh MPEOOpa3OBaHUsl JIOTUYECKUX
BBIPDAKECHHUI, MCIHOJIb3Ysl 3aKOHbBl aireOpbl JIOTMKH; OMNPEAEHATh
KpaT4ailInii MyTh BO B3BEILIEHHOM I'pade U KOJIMYECTBO MyTEH MEXIy
BEpIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTo rpada

YmMmeTh

YMeHre HCIONh30BaTh KOMITBIOTEPHO-MAaTEMAaTHUECKHE MOJETH  JIJIS
aHanuza  OOBEKTOB W  TporeccoB:  (OpMYyJIHpPOBaTh  IIEJIb
MOJICIMPOBAHUS, BBIMIOJHATh aHAJIU3 PE3yJIbTaTOB, IMOJYYCHHBIX B
X0/Ie  MOJEIUPOBAHMS;  OICHHWBATh  aJCKBAaTHOCTh  MOJIEIH
MOJICIUPYEMOMY OOBEKTY WJIU MPOLIECCY; MPEACTABIATh PE3yIbTaThI
MOJICTUPOBAHUS B HATJISITHOM BHJIC

2.2

YMeHne KiaccuQUIMPOBAaTh OCHOBHBIE 3aJa4d aHaIW3a JaHHBIX
(mMporHo3upoBaHue,  KiIacCUPUKalMs, KiIacTepu3alus,  aHaJIu3
OTKJIOHEHMI); TOHMMATh I[OCJIEOBATEIbHOCTh pEIICHUs 3a]ad
aHanM3a JaHHBIX: COOp NEPBUYHBIX JAHHBIX, OYHCTKA U OLEHKA
KauecTBa JIaHHBIX, BbIOOp U (WJIM) TOCTPOCHUE  MOJEIIH,
npeoOpa3oBaHuEe JAHHBIX, BU3yaJIM3allUsl JTaHHBIX, MHTEPIpETaus
pe3yJbTaToB

2.3

YMenue omnpenensth HHGOPMAIMOHHBIH  00BEM  TEKCTOBBIX,
rpadUuecKux M 3BYKOBBIX JIaHHBIX MPH 3aJaHHBIX TapamMeTpax
TUCKPETU3ALMHU. Y MEHUE ONPEACISITh CPEIHIOI CKOPOCTh Iepenayn
JAHHBIX, OIIEHUBAaTh U3MEHEHHE BPEMEHM Iepeayu Mpu U3MEHEHUHN
WH(POPMAITMOHHOTO 00BhEMa JTAHHBIX M XaPAaKTEPUCTUK KaHaja CBSI3U

2.4

YMeHue cTpouTh KoJi, 00€CTIeUnBAIOIINI HAUMEHBIITYIO BO3MOKHYIO
CPEIIHIONO JUTMHY COOOIIEHUS PU U3BECTHOM 4acTOTE CUMBOJIOB

2.5

YMeHue UCIOJIb30BaTh MPU PEIIEHUH 33/1a4 CBOKWCTBA MO3ULIMOHHOU
3allMCH YKCEJ, AITOPUTMBI IOCTPOCHUS 3aIIMCH YHCIIa B TO3UIIMOHHOMN
CHUCTEME CUUCIICHUS C 3aJITAaHHBIM OCHOBAHUEM U MTOCTPOCHUS YUCIIa 110
CTpPOKE, COJEpKalle 3alMuch 3TOT0 YHCJA B MO3UIMOHHOW CUCTEME
CUUCIICHUSI C 3aJlaHHBIM  OCHOBAHUEM; YMEHHUE  BBINOJHATH
apu(pMETUIECKHE OTIEPAINH B TIO3UITMOHHBIX CHCTEMaX CUUCIICHUS
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2.6

YMeHue CTpPOUTHh JIOTUUYECKOE BBIPAXKEHUE B JAU3BIOHKTUBHON U
KOHBIOHKTUBHOM HOpMalIbHbIX (GopMax IO 3aJlaHHOM TaOJuile
UCTUHHOCTH; HCCIEN0BAaTh 00JIaCTh HUCTUHHOCTH BBICKA3bIBAHUS,
COJIEpKAILlETO  MEPEMEHHBIC; PEIIaTh HECIOXKHBIE JIOTUYECKUE
ypaBHEHHUS

2.7

YMeHne pemarb alrOpUTMUYECKHE 3a/1aud, CBA3aHHBIE C AHAIU30M
rpadoB (3a7a4n MOCTPOCHUS ONTUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpacda, OmpeAesieHUus KOJMYECTBA pPA3IMYHBIX IyTeH MEXIy
BEpIIMHAMU OPUEHTHPOBAHHOTO AIlUKINYECKOro rpada)

2.8

YMeHue uCnonab30BaTh AEPEBbSI MPHU aHAIU3€ U MOCTPOCHHUHM KOJOB
U JIJISl TIPEJCTABICHUS apU(PMETHICCKUX BBIPAKCHHUM, TIPU PEIICHUH
3a7a4 TOMCKAa M COPTUPOBKHU, YMEHUE CTPOUTH JAECPEBO UIPHI MO
3aJIaHHOMY  QllTOPUTMY;  pa3pabaThiBaTb U  OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPBI

2.9

YMeHue AHAJIM3HUPOBATE AJITOPUTMbBI C HCIIOJIB30BAHHUCM Ta6J'II/I]_I
TPpaCCUPOBKH, OIIPCACIIATH oe3 HCIIOJIB30BaHUA KOMIIBIOTCPA
PE3yJIbTaTbl BBIIIOJIHCHUA HCECJIOKHBIX IIPOrpaMM, BKIIOYAIOIIHUX
IUKJIBbI, BCTBJICHHUA MW IIOAIIPOIPpaMMBbI, IIPH 3aJdHHBIX HMCXOIHBIX
JaHHBIX

2.10

YMeHue omnpenensaTh CI0KHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
JITOPUTMOB  (CyMMMpOBAHHE 3JEMEHTOB MacCHBa, COPTUPOBKA
MaccuBa, NepeOOpHbIE ANTOPUTMbI, IBOUYHBIN MOUCK) U MPUBOIUTH
IPUMEPBI HECKOJIBKUX aJITOPUTMOB PA3HOW CIIOXKHOCTH JUISl PELICHUS
OJTHOM 3a7a4u

2.11

Brianenne yHHBEpPCAIbHBIM S3BIKOM IMPOIPAMMHPOBAHHS BBICOKOTO
ypoBust (ITackanb, Python, Java, C++, C#), mpeacraBicHUSIMH O
0a30BbIX THUIAX JAHHBIX M CTPYKTYpax AaHHBIX; YMEHHE UCIIOIB30BATh
OCHOBHBIC YIIPABIIAIONINE KOHCTPYKIUH; YMEHHE OCYIIECTBIISThH
aHAJIN3 TPEJIOKEHHON TPOTPaMMBbI: ONIPEICNIATh PE3YIbTaThl PAOOTHI
OpOrpaMMbl TIPX 3aJaHHBIX HCXOTHBIX JaHHBIX; OMPEACNIATh, MPH
KaKMX HMCXOJHBIX JIAaHHBIX BO3MOXHO TMOJYYCHHE YKa3aHHBIX
pe3yJIbTaTOB; BBIABIATH JaHHBIC, KOTOPBIC MOT'YT MPUBECTH K OIIHOKE
B paboTe mporpamMmel; GOPMYIHPOBATE MPEII0KEHHS 10 YITYUIICHHIO
IPOTPaMMHOT0 KOJIa

212

YMeHue peanu3oBbIBaTh Ha BBIOpDAaHHOM [UJISl W3YYCHHUS SI3BIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBble  ANTOPUTMBI  OOpPaOOTKM  YHCEN,  YHUCIIOBBIX
MOCJIEI0BATEIbHOCTEN M MAacCHUBOB: NPEACTABICHUE YKCIa B BUC
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Habopa TMpPOCTBIX COMHOXMTENEH; HaXO0XKIECHUE MAaKCUMAaJIbHOM
(MMHUMAaNTBHOMN) HU(PBI HATYPATEHOTO YHCTIA, 3aMTMCAHHOTO B CUCTEME
CUMCIIEHHS C OCHOBaHWEM, HemnpeBblmaronmM 10; BbIYMCICHHE
OO0OOLIECHHBIX XapaKTEPUCTUK 3JIEMEHTOB MaccuBa MWJIM YHCIOBOU
HOCJIE0BATEIBHOCTH (cyMMBl, IPOU3BENICHUS CpeIHero
apu(pMeTHYecKoro, MMUHUMAJIFHOTO M MAaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOIUX 3aJaHHOMY YCJIOBHIO);
COPTHUPOBKY  3JEMEHTOB  MAacCuBa;  YMEHHE  MCIIOJIb30BaTh
B IIpOrpamMmax JIaHHbIE PA3JIMYHBIX TUIIOB C YYETOM OIpaHUYEHUI Ha
JUana3oH UX BO3MOXHBIX 3HAYEHUM, IPUMEHATh IPU PELICHUU 33134
CTPYKTYpPbl JAHHBIX (CHOUCKH, CIOBapH, CTEKH, OYEpPEIH, JIEPEBbs);
NPUMEHATh CTAaHJApTHbIE M COOCTBEHHBIC MOJIPOTPAMMBI IS
00paOOTKU YHMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIb30BATh
npu pa3paboTKe MporpaMM OUONIHMOTEKH MOANPOrpaMM; YMEHHE
UCIIOJB30BaTh  CpeACTBA  OMIAAKA  IporpaMM B cpefe
IPOrPaMMHUPOBAHHUS

2.13

YMeHrne HCHoJb30BaTh JJEKTPOHHbIE TaOMMIBl i1 aHaJIH3a,
MpeCTaBICHUS U 00paOOTKH TaHHBIX (BKJIIOYAst BEIOOP ONTUMAIHLHOTO
penieHus1, NoI00p JIMHUK TPEHA, pEIICHUE 3a7a4 MPOTHO3UPOBAHU );
YMEHUE MCIOJb30BaTh TAaOJIWYHbIC (pEISIUOHHBIC) 0a3bl JAaHHBIX U
CIIPaBOYHBIE CUCTEMBI

2.14

YMeHHe opraHu30BbIBaTh JTUYHOE MH(OPMAITMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM  PA3JIMYHBIX CPEJACTB IU(PPOBBIX TEXHOJIOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH IU(POBBIX CEPBHCOB TOCYNAPCTBEHHBIX
yCIIyT, HUPPOBBIX 00pa30BATENbHBIX CEPBUCOB

IlepedeHb 3JIeMEHTOB coep:kaHus, NpoBepsieMbiX Ha EI') no undgopmaruke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 [Hudposas rpaMOTHOCTH

1.1 OCHOBHBIE ~ TEHJEHUMUH  PA3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYMCIICHUS. MHoronporeccopHbie CHUCTEMBI.
PacnpeneneHHpie BBIYMCIUTEIBHBIE CUCTEMbl M 00paboTka OOJbIIUX
JTAHHBIX

1.2 [TpuHIMIIBI TOCTPOECHUS U allapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoinbsl. Cetb MuTepHeT. Anpecauusi B cetd VHTEpHET.
[TpoTtokonsl cteka TCP/IP. Cucrema nomeHnnbix umeH. Pa3nenenue IP-cetn
Ha MOJCETH C TTOMOIIBI0 MaCOK MO/ICETel
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1.3

daiinosas cucrema. [louck B (aitnoBoii cucreme. [IpuHIMIBI pa3zMeIeHUs
M UMEHOBaHMA (ailioB B jgodaroBpeMeHHod mnamsAtd. [IlabioHbl
I OMMCAHUS Tpynn (ailioB

1.4

CKOpOCTL rnepcaauu JaHHBIX. 3aBUCUMOCTbD BPCMCHU nepcaadu
oT I/IH(i)OpMaHI/IOHHOFO o0beMa JAAaHHBIX U XapaKTCPUCTUK KaHalla CBA3HU

1.5

Hlu¢ppoBanue naHHbIX. CHUMMETPUYHBIE UM HECUMMETPUYHBIE MIHU(PHI.
Mudpsr mpoctoii 3amensl. udp Lesaps. Hludp Bmkenepa. Aaroputm
mdposBanusi RSA

1.6

Kogpl, mo3posstoniyie o0HapyKUBaTh U UCIPABIIATH OIIMOKH, BOSHUKAIOIIUE
nmpu  nepepade  gaHHbIX. Paccrosnme  Xommumara.  KoampoBanue
¢ nmoBTopeHueM 6uToB. Konmbr Xammunra

Teopernyeckrue 0CHOBBI UHPOPMATUKU

2.1

JIBOoM4HOE KOIMpOoBaHUE. PaBHOMEpHBIE W HEPAaBHOMEPHBIE KOJBI.
JlekoiupoBaHUE COOOIIEHUH, 3aUCAHHBIX C MOMOULIbI0 HEPABHOMEPHBIX
koz1oB. YcinoBue Pano. [locTtpoeHne 0HO3HAYHO NEKOAUPYEMBIX KOJIOB C
IOMOIIBIO JIepeBa

2.2

Teopernyeckne moaxoapl K OLEHKE KoiudecTBa MH(popmanuu. ExuHuibl
U3MEpeHHsl KojaudecTBa HH(opMmauuu. AnQaBUTHBIA MOJIXOJ K OILICHKE
KoJu4ecTBa MH(popManuu. 3aKOH agAUTUBHOCTH WH(popmaruu. Popmyna
Xaptiu. Undopmanus u BepositHocTh. Dopmyna [llenHoHa

2.3

CucrteMbl cuucieHus. Pa3BepHyTas 3amuch IEIbIX W JPOOHBIX YHCEI
B TO3UIIMOHHOM cucTeMe cuucicHus. CBONMCTBA IO3UIIMOHHON 3alucH
Yyuciaa: KOJUYECTBO IU(p B 3amlucH, MPU3HAK JICIMMOCTH 4YHCa Ha
OCHOBAHHUE CHUCTEMBI CUMUCJICHUA. AJITOPUTM MNEpPEBOJa 11eJI0ro yucia u3 P-
WYHOM CHCTEMBI CUYUCIIEHUS B IECITUUHYIO. AJITOPUTM IMEPEBOIa KOHEYHON
P-uyHoil ApoOu B JeCATHUHYIO. AJTOPUTM TNEpeBOja LIEJIOro 4uciia M3
NECSITUYHOM CHUCTEMBbl cuncieHus B P-uunyro. IlepeBox KoHeyHOU
JIECATUIHOMN npodu B P-uunyto. JIBonyHasi, BOCbBMEpHUYHAs
M IIECTHAAATepUYHAasi CUCTEMbl CUHCIICHHUS, CBSI3b MEKAY HHUMH.
Apudmerryeckue oneparuy B MO3UITMOHHBIX CHCTEMaX CUMCICHUS

24

Tpoanaﬂ YpPaBHOBCHICHHAsA CUCTEMaA CYUHCJIICHHA. I[BOI/I‘IHO-JICCSITI/IIIHB,SI
CHUCTCMaA CUHHCICHUA

2.5

KomupoBanune tekctoB. KomupoBka ASCII. OnmHOOaiiTHBIE KOIUPOBKH.
Cranpapt UNICODE. Koauposka UTEF-8. Onpenenenue
UH(OPMAIITMOHHOTO 00beMa TEKCTOBBIX COOOIICHHI

2.6

KomupoBanune wm3o0pakenuii. OneHka  WHOOpPMAIMOHHOTO  O0BeMa
rpaguUecKuX JaHHBIX MPU 33JIaHHBIX Pa3pPEIICHUH U TITyOMHE KOJIUPOBAHUS
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ugera. L{BeToBbIE MOIENH.
Komuposanue 3Byka. OnieHka HHPOPMAITMOHHOTO 00heMa 3BYKOBBIX JTAaHHBIX
MIPU 33JJaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PATHOCTH KOJUPOBAHUSA

2.7

Anre6pa noruku. [loHsiTHE BbhICKa3bIBaHHs. BbIcka3bIBaTelbHbIE (OPMBI
(npenukatsl). KBaHTOpBI CyIlI€CTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue onepanuu. TaOiunbl UCTUHHOCTH. JIOTMYECKUE BBIPAKEHUS.
Jlormyeckne  Toxnmecta. Jlormdyeckne — omepauMd M ONEpaluu
HaJl MHOYKECTBAMH.

3aKkoHbI anreOpbl JOTUKU. DKBUBAJICHTHBIE MPEOOpa3OBaHUS JIOTUYECKUX
BbIpaXeHNH. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHECHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX
(YHKIHMI OT KOJIMYEeCTBA apIyMEHTOB.

Kanonnueckue (hopMbl JIOTUUECKUX BBIPAKEHUI

2.8

COBepH_IeHHBIe JAU3BbIOHKTHBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,
AJIrOPHUTMBI UX ITOCTPOCHUS I10 Ta6J'II/II_[€ HCTHUHHOCTH

2.9

Jlornyeckne »s1eMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropaspsaseiil cymmarop. Iloctpoenne cxem Ha JOTHYECKUX JJIEMEHTAX
10 3aIaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3AKUCh JIOTHYECKOTO BBIPAKECHUS
110 JIOTUYECKOU CXeMe

2.10

Mopaenu n mogenupoBanue. Llenn MoaenupoBanus. AIEKBaTHOCTh MOJIEIIH
MOJCITUPYEMOMY OO0BEKTY WM Tiporeccy. dopmanmzanus TPUKIATHBIX
3a7a4.

[IpencraBierre  pe3yiabTaTOB  MOJCIHMPOBAHUS B BHAC, YI0OHOM
JUISl BOCOPUSATHUS YesioBeKOM. ['paduueckoe npeacTaBieHUe TaHHBIX (CXEMBI,
Ta0UILbL, TpaUKN).

2.11

[IpencraBienne UEAbIX YUCEN B MaMATH KommbioTepa. OrpaHUYeHHOCTh
Jyaria3oHa 4yrcell Ipy OrpaHUYeHUN KOJIMYecTBa pa3psaaoB. [lepenoninenue
paspsiiHOM ceTku. be33HakoBble W 3HAKOBBIC JaHHbIC. 3HAKOBBINM OWT.
JIBOMYHBIN JOTIOJTHUTEIBHBIN KOJI OTPUIIATEIIbHBIX YUCET.

[TobutoBble Jormyeckue onepanuu. Jlormdueckuid, apudmeTHdecKuit
u nukmaeckuit cipuru. [udpoBanne ¢ momMoIp0 MOOUTOBON Omeparuu
«uckiroyarotee UIN»

2.12

HpCI[CTaBJIeHI/Ie BCIICCTBCHHBIX YHMCCII B IIAMATH KOMIIBIOTCPA. 3Haqamaﬂ
4aCcTb KW IIOPAAOK YHCIIA. I[I/IaHEBOH 3HAYCHUM BCIICCTBCHHBIX YHUCCII.
HpO6J’ICMBI XpaHCHUs BCIICCTBCHHBIX YMCCII, CBA3AHHBIC C OTPAaHHYCHHUEM
KOJIMYECTBA Pa3psAa0B. Brimonnenue onepaunﬁ C BENICCTBCHHBIMHA YHCJIaMU,
HaKOIUICHHE OITNOOK IIPpHU BBIYUCICHUAX
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2.13

I'padbr. OcHoBHbIe OHATHS. Buasl rpados. Onucanue rpados ¢ MOMOIIBIO
MaTpHI] CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. PemeHue
QITOPUTMUYECKUX 3aJlad, CBSI3aHHBIX C aHaau3oM rpadoB (ITOCTPOCHUE
ONTUMAJIFHOTO MYyTH MEXIY BEepIIMHAMHU rpada, ompeaeneHue KOJIUIecTBa
Pa3NUYHBIX MyTeH MEXAY BEpUIMHAMU OPHEHTUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

Hepesbsi. bunapuoe aepeBo. [epeBbs moucka. CrocoObl 00xola JaepeBa.
[IpeacraBnenre  apuPMETUUECKUX  BBIPAKEHWA B  BHJE  JEpeEBa.
Hcnonb3oBanue rpadoB U AEpEeBHEB MPU ONMUCAHUU OOBEKTOB U MPOIIECCOB
OKPYaIOILEro MUpa

2.15

JIMCKpeTHbIE UTPBl JBYX UTPOKOB ¢ moiHOUW mHpopmanmein. [loctpoenue
JepeBa mepedopa BapUAHTOB, ONUCAHHE CTPATErMM UIPhl B TaOIMYHOU
(opme. BBIMTphIIIHbBIE U IPOUTPHILLIHBIE TO3ULUHU. BBIMTPHIIIHbBIE CTpAaTEruu

2.16

CpenctBa HMCKYCCTBEHHOTO HHTeIUieKTa. MaeHTudukamuss u  HOUCK
n3o00pakeHui,  pacmo3HaBaHue  Jull.  Vcmosib3oBaHME  METOJOB
HCKYCCTBEHHOTO HHTEJUIEKTa B oOydarommx cucremax. Mcmonb3oBaHue
METOJIOB UICKYCCTBEHHOTO MHTEIIJIEKTa B poOOTOTeXHUKE. IHTEpHET BelleH.
Hetliponnsie cetn

AJNTOPUTMBI U TPOTPAMMHUPOBAHUE

3.1

Qopmanmu3anusas  NOHATHA — anropurtMa. Mammnaa  TelopuHra  Kak
YHUBEpPCAJIbHASA MOJENb BEIYMCIECHUN

3.2

OueHka CII0KHOCTH BbIYUCIEHUI. BpeMmsi paboThl 1 00BEM HCIIONIB3YEMOM
naMsATH, HMX 3aBHUCHMOCTh OT pa3Mepa HUCXOOHBbIX JaHHbIX. OueHka
ACUMIITOTUYECKON CIOKHOCTH aJrOPUTMOB. AJTOPUTMBI TOJIMHOMHUAJIBHOM
cnoxHocTH. [lepebopHbie anropuTmbl. [Ipumepsl pa3nUyuHbBIX aarOpPUTMOB
peLIEHNs OJJTHOM 3a1a4U, KOTOPBIE UMEIOT PA3JIUYHYIO CI0KHOCTD

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB PAOOTHI MIPOCTEHINNX aJTOPUTMOB
yIPaBICHUS  WCIOJTHHUTEISIMA W BBIYACIUTEIBHBIX  AJITOPUTMOB.
OnpeneneHne UCXOAHBIX JAHHBIX, NMPU KOTOPBIX aJrOPHUTM MOXKET JaTh
TpeOyeMbIil pe3yabTaT

3.4

AnroputmMbl 00pabOTKH HATYPaTBHBIX YHUCEN, 3aMMCAHHBIX B TTO3UIIMOHHBIX
CUCTEMaxX CYMCIICHUs: pa30OMECHHME 3allMCH YHuClia Ha OTICIbHBIC IHQPHI,
HAXOXKJICHUE CYMMBI M TIPOM3BEICHUS TGP, HAXOXKICHUE MaKCHUMaJIbHON
(MuHUMATBEHOW ) IU(PHI.

[IpencraBnenue yncia B Buae HabOpa MPOCTHIX COMHOXKUTENEH. AITOPUTM
OBICTPOTO BO3BEJACHUS B CTEMEHb. [IOMCK TPOCTHIX YHCEN B 3aJaHHOM
JMana3oHe ¢ TTOMOIIBI0 alITOPUTMA «petieTo IparocheHar
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3.5

MHoropa3psaHbi€ 1IeJble Yncia, 3a/1a4u JTMHHONW apu(METUKU

3.6

S3pixk  mporpammupoBanust (Ilackanb, Python, Java, C++, C#). Tumbl
JTAHHBIX: 1EJOYUCIICHHbIC, BEUICCTBEHHbIE, CHUMBOJIbHBIE, JIOTUYECKUE.
BerBnenusi. Cnoxsbie ycnoBus. Iluxmer ¢ ycmouem. [lukisl mo
IIEPEMEHHOM.

OOpaboTka NMaHHBIX, XpaHsmuxcs B ¢aiigax. TexcToBble W JABOMYHBIC
daiinel. DaiinoBeie epeMeHHbIe ((paitoBsie ykazaTenu). Utenue u3 daiina.
3anwuchk B dai.

Pa3buenune 3amaun Ha mnoxzamaun. [loamporpamMmbl (TpolEAyphl U
byHKIMN). Hcnonp3oBanue  cTaHAapTHOW ~ OWUOJIMOTEKM  sI3bIKA
MIPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie mnpouenypsl U GyHkuuu. Vcrnonb3oBaHue creka
JUTSI OpTaHU3AIUU PEKYPCHUBHBIX BBI30BOB

3.8

Yucnennsle MmeToAbl. TouHoe M OpUOIMIKEHHOE pELIECHUS 3aJauu.
YuclieHHOE pelleHue YpPaBHEHHM C TIOMOLIbI0 MoaOOpa mapamerpa.
YucneHHble METOABI pEIICHUS YpaBHEHWN: MeToj Imepedopa, METOoJ
MOJIOBUHHOTO JieieHus. [IpuOimkeHHOe BBIYMCICHHE [JIMH KPHUBBIX.
Boruncnenue miomaneii Guryp ¢ momMouipl0 YMCIEHHBIX METOJ0B (METOJ
MPSIMOYTOJIBHUKOB, MeTona Tpanernuit). [louck makcumyma (MUHHMYyMa)
(yHKUMM OHON MEPEMEHHON METOJIOM MOJIOBUHHOTO JI€IECHHUS

3.9

OOpaboTka CHUMBOJIBHBIX JAHHBIX. BCTpoeHHbIEe (QYHKIIUU  SI3bIKA
IPOrpaMMHUPOBAHUS JUIsl OOpaOOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJICUET KOJIMYECTBA MOSIBICHUM CUMBOJIA B
CTpOKe, pa3OneHue CTPOKM Ha CJIOBa MO MPOOETBHBIM CHUMBOJIAM, MOUCK
IOJICTPOKH BHYTPH JaHHOW CTPOKH, 3aME€HAa HAWJCHHOW IOJCTPOKHU Ha
JIpYryl0 CTpOKy. I'eHepanusi BceX CJIOB B HEKOTOpoM ajdaBuTe,
yIIOBJIETBOPSIONIUX 3aJaHHBIM orpaHudeHusiM. [IpeoOpa3oBanue yucna B
CUMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBel M MOCJIEIOBaTENIbHOCTH uucel. Bbluncienne 00001EHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHBa WJIM YMCIOBOM MOCIIEIOBATEIbHOCTU
(cyMMBI, TpOM3BEAEHHUS, CPETHET0 apu(pMETHYECKOro, MUHUMAIBHOTO U
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YIOBJIETBOPSIOMIMX
3aJIaHHOMY YCJIOBHUIO). JIMHEWHBIN MOUCK 33JaHHOTO 3HAYEHUS B MACCHUBE.
Anroput™Mbl paboThI € 3JIEMEHTaMH MAacCHUBa C OJJHOKPATHBIM MPOCMOTPOM
maccuBa. CopTupoBka OAHOMEpHOTO MaccuBa. IIpocTeie  MeToAbI
COPTUPOBKH (METOJ My3bIpbKa, METOJ BBIOOpa, COPTHUPOBKA BCTaBKAMH).
CoptupoBka ciusiHueM. bBpiCcTpass copTUpoOBKa MaccuBa (QJIrOpUTM
QuickSort). JIBoUYHBII MOKUCK B OTCOPTUPOBAHHOM MAacCUBE
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3.11

JIByMepHBIE MacCcHUBBbl (MaTpULbl). AJITOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJHEHHE JBYMEPHOI'O YHCJIOBOIO MaccuBa IO 3aJaHHBIM
IpaBujaM, IOUCK 3JEMEHTa B JIBYMEPHOM MAacCHUBE, BBIUNCICHUE
MakcuMyma (MHHHUMYMa) W CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHUBa,
IEPECTaHOBKA CTPOK U CTOJIOLOB IBYyMEPHOI'O MacCUBa

3.12

CrnoBapu (accormuaTHBHBIC MACCHUBBI, OTOOpaxeHus). XdI-TaOJHIIbI.
[TocTpoenue andaBUTHO-9ACTOTHOTO CIOBApPS ISl 3aJaHHOTO TEKCTa

3.13

Crexku. AHanu3 MNpaBUIBHOCTH CKOOOYHOTO BBIPAKEHHs. Bpruncienue
apu(pMETUYECKOTO BBIPAKEHHUS, 3aMHCAHHOTO B MOCTQHUKCHOW QopmMe.
Ouepenu. Mcnosnp3oBaHue odepean Uil BpEMEHHOTO XPaHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHUHMMATBLHOTO OCTOBHOTO JepeBa
B3BELIEHHOTO  CBSI3HOTO  HEOpPHEHTHpOBaHHOro rpada. KomuuecTtBo
Pa3JIMYHBIX IIyTEH MEXY BEPIIMHAMUA OPUEHTUPOBAHHOIO AL[UKINYECKOTO
rpada. Anroput™ JleiikcTpsl

3.15

HepeBbsi. Peanuzarust 1epeBa ¢ TOMOIIBIO CCHUIOYHBIX CTPYKTYP. [IBondHbIE
(bunapusbie) aepeBbs. [locTpoenue aepeBa aiis 3a1aHHOTO apUPMETHIECKOTO
BbIpaKeHUsI. PeKypcuBHbBIE anropuTMbl oOxona aepeBa. Mcmosb3zoBanue
CTEKa U ouepeu st 00xoaa nepena

3.16

JIluHaMU4eCcKoe€  NpOrpaMMHpPOBAHHME KakK  METOJ  pELIICHWS  3a1ady
C COXpPaHEHHWEM IIPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PELIAEMBIE C
IIOMOIIIBIO AUHAMHUYECKOTO IIPOrPaMMHUPOBAHMS: BBIYMCIICHUE PEKYPCUBHBIX
(yHKUUN, TOICYET KOJIMYECTBA BAPUAHTOB, 33a/1a4l ONTUMU3ALNH

3.17

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpOBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa M MeTOABbl OOBEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
aHanu3. Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO
noaxona. MHkancymnsus, Hacjaea0BaHue, MOIUMophu3m

NudopmaiionHbie TEXHOJIOTHU

4.1

AHanu3 naHHbIX. OCHOBHBIE 3aJ]a4M aHAJIM3a JAaHHBIX: TPOTHO3UPOBAHUE,
KJ1accupuKalus, KJIaCTepU3aLIUs, aHaaun3 OTKJIOHCHH.
[TocnenoBatensHOCT pEIICHUS 3a7a4 aHajdnu3a JaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OIIEHKA KauyeCTBa JIaHHBIX, BEIOOP M (WJIM) TOCTPOCHHE
MOJIENH, TpeoOpa3oBaHue JaHHBIX, BU3yaIU3allusl JaHHBIX, HHTEPIIpETaIUs
pe3ynbTatoB. [Iporpammusie cpenctBa u UHTEpHET-CEPBUCHI 111 00pabOTKH
U TIpeCTaBlieHUs] TaHHBIX. boblne qanupie. ManmaHoe o0yueHue

4.2

AHaJIU3 JaHHBIX C TIOMOIIBIO JIEKTPOHHBIX TaOIUIl. BhIuncIeHne CyMMBI,
CpelIHero apu(meTHdeckoro, HauOOJbIIET0 (HAMMEHBIIET0) 3HAYCHUS
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nuanasoHa. Beraucnenne ko3 duimenTa Koppeisaiuu IByX PsIIOB TaHHBIX.
[TocTpoenue cTon0UaThIX, IMHEHIATHIX U KPYTOBBIX Auarpamm. [loctpoenne
rpadukoB  ¢yakmui. [logbop nwHWMM TpeHma, pemeHue 3anad
MPOTHO3MPOBaHUs. Perenne 3a1a4 OonTHMHU3aIAN C TTIOMOIIBIO AJIEKTPOHHBIX
TaOJIHNI]

4.3

Jluckperusanust Mpu MaTEMaTUYECKOM MOJEIUPOBAHUM HEMPEPHIBHBIX
npoieccoB. MoaenupoBanue IBMKEHHS. MoenupoBaHie OMOJOTHYECKHUX
cucteM. MareMaThuyeckue MOJed B JKOHOMHKE. BwruuciautenbHble
AKCIIEPUMEHTBI ¢ MojemsiMu. OO0paboTka pe3yabTaToOB AKCIEPUMEHTA.
Merton HauMmeHblMX KBagpaToB. OIlleHKAa YHCIOBBIX MapaMeTpoB
MOJIETIUPYEMbIX 0OBEKTOB U IIPOLIeCCOB. BoccTaHOBIIEHHE 3aBUCUMOCTEN 110
pe3ynbTaTam 3KCIEepUMEHTA

4.4

BepositHocTtHeie  moaenu.  Mertoasl Monte-Kapno.  MiMutanmoHHoe
MojenupoBanue. CUCTEMBI MaCCOBOTO OOCTYKUBAHUS

4.5

Tabnuunsie (pensiuoHHBIC) Oa3bl NaHHBIX. Tabnuia - TpelcTaBlieHUE
cBeleHui 00 oqHOTHITHBIX 00bekTaxX. [lone, 3amuck. Kirrou Tabnunpel. Paborta
C TOTOBOM 0a30# 1aHHBIX. 3anoJHeHue 0a3bl JaHHBIX. [loHCK, cOpTUpOBKA U
buabTpanMs JaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3ampochl C
napameTpamu. BeraucisieMble oS B 3ampocax.

Mmuororabnuunbie 0a3bl JaHHBIX. THUNBI CBSI3e MeXay TaOIuIaMu.
Buemnuii kirou. [enocTHOCT 0a3bl JaHHBIX. 3aPOCHl K MHOTOTAOIUYHBIM
0azaM JaHHBIX

4.6

TexcroBeiii mpoueccop. Cpenacrsa Moucka M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBAaHHBIE TEKCTOBBIE JOKYMEHTBL. (CHOCKH,
ornasienue. IlpaBuna UMTUPOBaHUS HMCTOYHMKOB U O(QOpMIICHUS
OoubrorpadUUeCKux CChUIOK
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