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OenepanbHas pabouass mporpamMmma mno ydebHoMmy mnpeametry «UubopmaTuka»
(yriyOsieHHbIN ypoBeHb) (IpeaMeTHas oonacte «MaTemaTuka 1 nHQOpMaTHKay») (anee
COOTBETCTBEHHO — TporpaMma 1o uHpoOpMaTHKe, HH(POpPMATUKA) BKIIOYAET
HOSICHUTENbHYIO 3aIUCKY, COJEpKAaHUE 00yUECHMUs], INIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS
pOrpaMMbl 10 HHPOPMATHKE, TEMATUYECKOE MIIAHUPOBAHUE, IEPEUEHb (KOU(PHUKATOD)
MpPOBEPSIEMbIX TPEOOBAHHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl  CpelHEro  oO0mero oOpa3oBaHUsi U BJIEMEHTOB  COAEpX aHUs
1o nHpOpMaTHKE.

[losicuutenbHast 3amucka OTpakaeT oOmIMe Lead M 3aJadyud  MHPOpPMaTHKH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ W3YYEHHUI0 O0y4arollUMUCH,
MECTO B CTPYKType YyueOHOro IJjaHa, a TakKe IOAXOAbl K OTOOpYy Cconep)KaHusl,
K OIpEACNICHUIO IUIAHUPYEMBIX PE3YJbTaTOB M K CTPYKType TEMaTHYECKOTO
IUTAHUPOBAHUS.

Conepxanue OOy4eHHUSI PACKPBIBAET  COJEPXKATEIbHBIC JIMHUU, KOTOPHIC
IpeaaraloTcs s 00s13aTeIbHOTO M3YYEHHS B KaXKJOM KJacCe Ha YPOBHE CpPEIHETO
o011ero oopa3oBaHuUs.

[Inanupyemble pe3yibTaTbl OCBOCHMSI MPOrpaMMBbl MO MH(OPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METAlpEAMETHBIE PE3yJbTaThl 32 BECh NEpHOJ] OOyYeHHsS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMs, a TAaKXKe IMPEAMETHBIE JOCTHXKEHHUS O0ydarouierocs
3a KaX]IbIi TOj 00y4YeHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHdopmaTuke (yriyOJICHHBIH YPOBEHb) Ha YpPOBHE CPEIHETO
obmiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHUU K pe3ylbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelbHOM  mporpammbl  cpegHero — oOmiero  oOpa3oBaHus,
npenctaBieHHbix B ®I'OC COO, a Takxke (enepanbHO pabouelt MmporpamMmbl
BOCITUTAHUS.

[Iporpamma mo mHpOpMaATHKE AAeT MPEACTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS OOYYaIOIIMXCS CPENCTBaMU Y4eOHOTO MpeaMeTa
«MHdpopmatrka» Ha yriayOJIeHHOM ypOBHE, YCTaHABIMBAaeT 00s3aTelbHOE MPEIMETHOE
cofiepKaHue, MPelycCMaTPpUBaeT ero CTPYKTYpUpPOBAaHUE 1O pa3zesiaM M TeMaM Kypca,
OIIpENIEIISIET paclpesielieHue ero Mo kinaccaM (ToJaM H3Yy4Y€HHs), JAeT MPUMEPHOE
pacripenienieHre y4eOHbIX YaCOB MO0 TEMAaTHYECKUM pa3/ielaM Kypca W PEeKOMEHyeMYIO
(MpUMEpHYI0) TOCIENOBATENIFHOCTh HMX W3YYCHHS C YYETOM MEXKIPEIMETHBIX
Y BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOIO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN
00 y4Jaromuxcs.

[Iporpamma 1o uHpOpMaATHKE ONpEAETSeT KOJIMYECTBEHHbIE U KAa4ECTBEHHBIE
XapaKTEePUCTUKH Yy4eOHOTO Marepuana s KakKIOoro ToAa HM3y4YeHHsl, B TOM YHCIe
JUIA  COAEP)KAaTeHbHOTO HAMONHEHHS pa3HOTO BHIAa KOHTPOJSA (TIPOMEXYTOUHOM
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arTecTaluy oOydaroluXcs, BCEPOCCHUMCKUX IMPOBEPOUYHBIX padOT, rocynapCTBEHHOMN
uTtoroBor  arrecranuu). Ilporpamma 10 wuHPOpPMATUKE  SIBISETCA  OCHOBOM
JUIS COCTaBJICHHUS AaBTOPCKMX Y4E€OHBIX MPOrpaMM M Y4EOHHUKOB, IOYpPOYHOIO
IUTAHUPOBAHUS Kypca yYUTEIEM.

HNudopmaruka B cpegHem oO1ieM o0pa3oBaHUU OTPAXKAET:

CYLIHOCTh HH(OPMATUKH KaK HAYYHON TUCHUIUIMHBI, U3y4aroniel 3aKOHOMEPHOCTH
NPOTEKAHUsI M  BO3MOXKHOCTH  aBTOMATHU3allMM  HWH(POPMALIMOHHBIX  IPOLECCOB
B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHUSI UHPOPMATUKH, MIPEXK]IE BCETrO NUHPOPMALIMOHHbIE
TEXHOJIOTUH, YIIPABIIEHUE U COLIMATIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MH(GOpPMAaTUKU W HMHPOPMALMOHHOU
NEATEINbHOCTH.

Kypc wundopmartuku 11 ypoBHA cpeaHero oOmiero oOpa3oBaHHs SIBISETCS
3aBEpIIAIONIMM STAallOM HENPEPHIBHOM MMOATOTOBKM OO0yJarommxcs B 00JacTu
uHGOPMATUKA W  HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, OMUpaeTcs
Ha coJiepykaHue Kypca UH()OpPMATUKKU YPOBHS OCHOBHOI'O OOIIIEro 0Opa30BaHUS U OMBIT
IOCTOSIHHOTO NPUMEHEHUs HMH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, JaeT
TEOPETUUYECKOE OCMBICIIEHUE, UHTEPIPETALIMIO 1 0000IIEHHE 3TOTO OIBITA.

Pe3ynbrarel  yrmyOJeHHOrO  ypoOBHS ~ H3Yy4€HHs  ydyeOHOro  ImpeaMmera
«MHpopmaTuka» OpUEHTUPOBAHBI HA TOJy4YE€HUE KOMIIETEHTHOCTEHN AJIs MOCIEqYIOIEen
npohecCHOHANbHOW AESITENbHOCTH KaK B pPaMKax JAaHHOW MpPEeJAMETHOW 00JacTH, Tak
U B CMEXHBIX ¢ Hell o0nacTsX. OHM BKJIIOYAIOT B ce0s:

OBJIQJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSMHM, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeIMeTHass O00JIacTh, paclO3HABAHHWE COOTBETCTBYIOLIMX UM IPU3HAKOB
U B3aMMOCBSA3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PA3IMUYHBIC MOAXOIbI K H3YyYEHHUIO
SIBIICHUM, XapaKTePHBIX JIJIS U3y4aeMOl MPeAMETHON 00J1acTH;

YMEHHE PEIIATh TUIOBBIE MPAKTUUYECKUE U TEOPETUUECKUE 3aJauM, XAPAKTEPHBIE
JUIS MCIIOJIb30BAaHUSI METOJI0B U MHCTPYMEHTAPHS JAHHOM NPEAMETHOM 00J1acTH;

HaJM4ue MPEeACTaBICHUN O JaHHOW MPEIMETHOW 00JacTH KaK LEeJOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHUIA), OCHOBHBIX CBSI35X CO CMEKHBIMU 00JIACTAMU 3HAHUU.

B paMmkax yriyOieHHOro YpoBHS H3ydyeHUS HHPOPMATHUKU OOECIIEUMBAECTCS
[eJICHANpaBlIeHHas] TMOATOTOBKa OOYYaloIIUXCsl K TMPOJODKEHHIO 00pa3oBaHUS
B OpraHM3alusix  NpoPECCHOHAIBHOIO  O0pa3oBaHUs 1O  CHEUUAIBHOCTAM,
HEMOCPEACTBEHHO CBS3aHHBIM C HU(POBBIMH TEXHOJOTUAMH, TAKUM KaK MPOrpaMMHAs
UHXeHepus,, MH(OpMalMoHHas  0e30macHOCTb,  MH(OPMALMOHHBIE  CHUCTEMBI
Y TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OONbIINE JaHHBIE U MAIIMHHOE O0y4YEeHHE,
IPOMBIIUIEHHBII HMHTEPHET BELIEH, WCKYCCTBEHHBIM WHTEIUIEKT, TEXHOJIOTHMHU
OecrpoBOAHOM  CBsI3U, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTMH, CHCTEMBbI
PaCIIpEIEICHHOT O PEeCTPa, TEXHOJIOTMHA BUPTYAJIbHOU U JONOJHEHHOM PEaJIbHOCTEM.

OcHoBHas 1enb u3ydeHus: yueonoro npeamera «Mupopmarika» Ha yriayOaeHHOM
ypOBHE cpeaHero oOiiero oOpa3oBaHHsi — OOecCHedYeHUEe MaTbHEUIIEro pa3BUTHUS
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UH(GOPMAITMOHHBIX KOMIETEHIINM 00Yy4aroIerocs, ero TOTOBHOCTH K KU3HU B YCIOBHUSAX
pa3BUBaIOLIErocd HWH()OPMAMOHHOIO OOIIECTBA W BO3pACTAIOIIEd KOHKYPEHIUU
Ha pbIHKE Tpyna. B cBs3u ¢ atuM usydenue uHpopmatuku B 10—11 kmaccax IOIKHO
00eCreunTh:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOIO Ha TOHMMAaHUU  POJH
uH($OpMaTHKU, NHOOPMAIITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUI B COBPEMEHHOM
00I1IeCTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIIICHHUS;

c(hOpMHUPOBAHHOCTh YMEHUH pa3yinyaTh (PAKThl U OLEHKHU, CPABHUBAThH OLICHOYHBIE
BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPUSIMU OILECHUBAHUS M CBSA3b KpPUTEPHUEB
C OINpENCICHHOW CHUCTEMOM IIEHHOCTEH, MPOBEPSITh HA JOCTOBEPHOCTh M 0000IIaTh
uH(pOpMAIHIO;

c(OPMUPOBAHHOCTh MPEJCTABICHUN O BIUSHUU HH(YOPMALMOHHBIX TEXHOJOTUI
Ha JKU3Hb 4YeJOBeKa B OOIIECTBE, MOHMMAHHUE COLUAIBHOTO, SKOHOMUYECKOTO,
MOJINTUYECKOTO, KYJIBTYPHOTO, IOPUAUYECKOrO, MPUPOJHOIO, SPrOHOMHUYECKOTO,
MEJUIIMHCKOTO U (PU3UOIOTUYECKOr0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTU;

OPUHATUE TPABOBBIX M STUYECKUX AacCMeKTOB HHGOPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAHHME OTBETCTBEHHOCTU JIOJECH, BOBJIECYEHHBIX B CO3JaHME M MCIOJIb30BAHUE
MH(}OPMAIIMOHHBIX CUCTEM, paCIpOCTpaHEHUE NH(OPMALINH;

CO3/IaHHME YCJIOBHM JJii pa3BUTHUS HABBIKOB Y4€OHOH, NPOEKTHOW, HAay4HO-
UCCIIEIOBATENbCKOM UM TBOPYECKOW JACSATENbHOCTH, MOTHBAIMU  O0YyYaroUIUXCs
K CaMOPa3BUTHIO.

B conmepxanum ywebHoro mnpeamera «MHdopmaruka» BbBIIENSIOTCS YEThIPE
TEMaTUYECKHUX pa3jena.

Paznen «IludpoBast rpaMOTHOCTE» MOCBSIIEH BOMPOCAM YCTPOMCTBA KOMITBLIOTEPOB
U JIpYrUX DBJEMEHTOB UU(PPOBOrO OKPYXKEHHUs, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIOJIb30BAHUIO CPEACTB OINEPAllMOHHOM CHCTeMbl, pabore B cetd HWHTepHer
Y UCIOJIb30BAHUIO UHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON OE30IaCHOCTH.

Paznen «Teopernyeckue OCHOBBI MHPOPMATUKNY BKIIOUAET B ceOs MOHSITUIHBIN
anmapaT  MHQPOPMATHUKH, BOMPOCHl  KOAUPOBAaHUS  WHMOpPMALUU, HU3MEpPEHUS
UH(GOPMAIIMOHHOTO O0bEeMa JIaHHBIX, OCHOBBI aNreOpbl JIOTUKH M KOMIIBIOTEPHOTO
MOJIEJTMPOBAHMUS.

Pa3znen «AuropuT™Mbl W HpPOrpaMMHUPOBAaHME» HAIpaBJI€H Ha pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aJrOPpUTMOB MU OLEHKY HMX CJIOXHOCTH,
(GopMUpOBaHME HABBIKOB peaM3allid MPOrpaMM Ha s3bIKaX MpOrpaMMHUpPOBAHUS
BBICOKOI'0 YPOBHSI.

Paznen «WupopManmoHHbIE TEXHOJOIMM» IMOCBSILIEH BOIpPOCaM MPUMEHEHUs
MH(OPMAIIMOHHBIX TEXHOJOTUW, PEAJM30BaHHBIX B MPUKIATHBIX MNPOrPaMMHBIX
NpOAYKTaX M WHTEpPHET-CepBHUCAX, B TOM YHCIE B 3ajayax aHajliu3a JaHHBIX,
UCIOJIb30BaHUIO0 0a3 JaHHBIX W JJEKTPOHHBIX TAOJUIl JUIsl pEUIeHUS MPHUKIAIHBIX
3a/1ay.
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B npuBenenHoMm pnanee conxepkanun ydeOHoro mnpeamera «MHdopmarukay
KYPCHUBOM BBIJICJICHBI JIONOJHUTENbHBIE TEMBI, KOTOPbIE HE BXOAAT B 00A3aTEIIbHYIO
nporpaMmy OOYYEHHs, HO MOTYT OBITb MPEIJIOKEHBl MJII H3Y4YEHUS OTIEIbHBIM
MOTHUBHPOBAHHBIM U CIIOCOOHBIM 00Y4arOIIUMCH.

VYriy6neHHbIH YPOBEHB U3Y4YECHUS uH(pOpMaATHKU pEKOMEHAYETCS
JUIS  TEXHOJOTMYECKOro  mpoduis,  OpPUEHTUPOBAHHOTO  HAa  HHXCHEPHYIO
U UHQOPMAMOHHYIO CcQepbl JEATeIbHOCTH. YTIIYOJICHHBIH YPOBEHb HW3YYCHHS
uHpopMaTrku  oOecrieurBaeT: TMOATOTOBKY  OOYYalOIIMXCS, OPHUEHTHUPOBAHHBIX
Ha CIEHHAILHOCTH B 00JACTH HMHQPOPMALMOHHBIX TEXHOJOTUA U HHXKEHEPHbIE
CIICLIMATIbHOCTH, YYaCTHUE B IIPOCKTHOM U UCCIIEN0BATEINbCKOM AEATEIbHOCTH, CBA3AHHON
C COBPEMEHHBIMU HANpaBIECHUSMHU OTpacid HHPOPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJOTMi, TMOATOTOBKY K YYacTHMIO B OJMMIIMagax M caade EnumHOro
rOCyJIapCTBEHHOT' 0 IK3aMEeHa Mo UH(OpMaTHKe.

[TocnenoBaTenbHOCTh M3YyYEHUSI TEM B MpejAesiaX OJHOrO rojga oOydyeHUs MOXKET
ObITh M3MEHEHA 10 YCMOTPEHHUIO YYHUTENsd NpU MOJArOTOBKE pabodeil mporpaMmbl
Y [IOYPOYHOT'0 TUIAHUPOBAHUS.

OO611ee yncI0 YacoB, PEKOMEHIOBAHHBIX JJIs U3y4eHUs! nHopMaTuku, — 272 vaca:
B 10 kiacce — 136 gacoB (4 gaca B Hezeno0), B 11 kiacce — 136 yacoB (4 yaca B HEZIeIO).

Bo3MmorkHa KOppeKTHpPOBKa OOILIEr0 YKCIIa YaCOB, PEKOMEHIOBAaHHBIX ISl U3YYEHUS
IpeiIMeTa, € Y4eTOM HHAMBUAYAIBHOrO MOAX0Aa oOpa3oBaTElIbHBIX OpraHU3alul
K YriyOJIGHHOMY HM3YYEHUIO MH(OPMATHKH, B paMKax COOJIOJECHHS TMTMEHWYECKHUX
HOPMAaTHBOB K HEJIeNbHON 00pa3oBaTeIbHON HAarpy3Ke.
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COJEP) KAHUE OGYUEHUS!

10 KVIACC

Hudposasi rpaMoTHOCTH

TpeboBaHusi TeXHUKM O€30MACHOCTU M TUTHEHBI MpU PabOTE C KOMIIBIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IU(PPOBOTO OKPYKEHUS.

[TpuHIUIBl paboOThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApPXHUTEKTypa (QOH
Helimana. ABTOMaTH4YeCKOE BBINIOJHEHUE MpOrpaMMbl IpoueccopoM. OrnepaTrBHas,
NOCTOSIHHAsE M JOJroBpeMeHHass mnamsatb. OOMEH JaHHBIMH C TIOMOINBIO IIIHH.
KoHTpoiutepbl BHEIIHUX YCTPOUCTB. [IpsAMOI 1OCTYI K TaMsITH.

OCHOBHbBIE TEHJICHIIMM Pa3BUTUSI KOMIIBIOTEPHBIX TexHosorui. I[lapamnenbHbie
BbIUKCIIEHUsA. MHoronpoueccopHbslie cucrembl. CynepkoMIbloTepbl. PacnpeneneHHbie
BBIUKCIIUTENbHBIE CUCTEMBI U 00paboTka OOJBIIMX JaHHbIX. MoOuIbHBIE ITU(POBHIE
YCTpOWCTBA HU UX pOJdb B KOMMYHHUKalUsX. BCTpOEHHbIE  KOMIBIOTEPHI.
MuxkpokoHTposuiepsl. PoGoTH3npoBaHHBIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHHe KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bujbl
IporpaMMHOro o0ecnedeHus U uX Ha3HadyeHue. (OcoOEHHOCTHM MPOrpaMMHOIO
obOecnieyeHus: MOOMIIbHBIX ycTpoicTB. [lapamiensHoe nporpammupoBanue. CucreMHoe
nporpaMmHoe obOecnedeHue. OrmnepallMOHHBIE CHCTEMBbL. YTWIMTHL.  JlpaiiBepbl
ycTpoiicTB. MHCTANMISIMSA ¥ IEMHCTAIUISILMS IPOTPAMMHOI0 00ECTICUEHUS.

QaitnoBple  cuctembl. [IpuHIMOBL  pa3MenieHUss W HUMEHOBaHMS  (ailioB
B fofroBpeMenHoi namsatu. [lla6mnons! ans onucanus rpynn ¢anios.

[Iporpammuoe oOecneuenue. JIMIEH3UPOBAHUE TPOrPAMMHOIO OOECIECUCHUS
u uudpoBsix pecypcos. IIpompuerapHoe U cBOOOJHOE MPOrpaMMHOE OOECIIECUECHHE.
Kommepueckoe M HEKOMMEpUYECKOE HCIIOJIb30BAHUE MMPOrPaMMHOIO OOecCreueHus
U 1UPpPOBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasi 3aKOHOJATEIbCTBOM
Poccuiickoii  ®epepaunu 32  HENPABOMEPHOE  HCIIOJBb30BAHUE  MPOTPAMMHOIO
obecrieueHus U UPPOBBIX PECYPCOB.

[IpyHUMOBI TOCTPOCHUS W aNMNapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEM.
Ceresie mpoTokoibl. Cetb MHTEpHET. Anpecanus B cetr MHTepHeT. [IpoTOK 0Bl CTEKA
TCP/IP. Cuctema JOMEHHBIX HMEH.

Paznenenne IP-cetm Ha moaceTM € NOMOWIBID Macok mnoxacerel. CereBoe
anMuHUCTpupoBaHue. llomydeHue nRaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpPA.
[IpoBepka Hamuuus CBSA3UM C Yy31I0M ceTd. OmnpeneneHue Mapupyra JIBUKECHHS
IIAKETOB.

Bunet  pmestensHocTm B cetm MHtepner.  CepBucel  MHTepHera.
['eonndopmalimoHHble CUCTEMBI. [ €0JIOKAlIMOHHBIE CEPBUCHI PEATTLHOTO BpPEMEHU
(HampuMep, JOKalusi MOOWIBHBIX  TeNedOHOB, OMNpeNeTeHuE 3arpyKeHHOCTH
aBTOMarucTpaieit), HHTEpHET-TOProBJisi, OpOHUPOBaHHE OMIIETOB U TOCTUHHMII.

! KpruGOM BBIACJICH MaTepual, KOTOpHﬁ HE SIBJISIETCS 00s3aTeIbHBIM nprM H3y4YCHHU U HC BXOAUT B COACPIKAHUC
HpOMC)I(yTO‘IHOﬁ HJIH UTOTOBOM aTTCCTAllUU 110 MMPEAMETY.
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['ocynapcTBEHHbBIE 3JEKTPOHHBIE CEpPBUCHI M yciyrd. ColUalbHBIE CETH —
OpraHuzalusi KOJUIEKTUBHOTO B3aHMMOJCHCTBUS U oOMeHa JaHHbIMU. CeTeBOM STHKET:
npaBuUjia TOBeJIEHUs B KuOepnpocTtpaHcTBe. [IpoOrema MOIIMHHOCTH MOMy4YEHHOU
uH@opMmainuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TeXHOreHHble W SKOHOMHYECKHE Yrpo3bl, CBA3aHHBIE C MCIOJIb30BAaHUEM
HH(POPMAIIMOHHO-KOMM YHUKAITMOHHBIX ~ TeXHOJorui. OOmuye mnpoOJeMbl 3alluThI
uHpopmamn 1 uHPOpManMoHHOW Oe3zomacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIBIOTE€pAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3MPOBAHHBIX HH(OPMALMOHHBIX
cucreMax. [IpaBoBoe obecnieueHre HHGOPMAITMOHHON OS30ITaCHOCTH.

[IpenoTBpaiieHrie HECAHKIIMOHUPOBAHHOT'O JOCTYIA K TMYHON KOH(UIEHIIUATBHOM
uH(OpMaIH, XpaHALIeCs Ha IEPCOHATLHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpammHoe o0ecriedeHre U Croco0bl 00OpbObl ¢ HUM. AHTUBUPYCHbBIE
nporpamMmbl. Opranuszanus JIMYHOro apxuBa uHpopmanuu. PesepBHoe KOMMpOBaHHUE.
[laposibHas 3amuTa apXmBa.

MudpoBanue ganHbX. CUMMETpUYHBIE U HecuMmMmeTpuuHble mudpel. [Hudps
npoctoit 3amensl. [udp Lezaps. [ludp Bwkenepa. Anroputm mudpoBanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATHKHU

Nudopmanusi, nanueie u 3HaHus. HMHbopmanumoHHBIE NpOLIECCHl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE ¥ JIUCKpETHBIE BEJIMYMHBI H  cuUTHajibl. HeobxoammocTh
TUCKpeTu3anuu uHdopMaluu, mpeaHa3HaueHHON 1)1 XpaHEeHU s, iepeiadd 1 00padOTK U
B LU(POBBIX CUCTEMAX.

JIBonuHOe KoaMpoBaHuEe. PaBHOMEpHBbIE U HEPABHOMEPHBIE KOABI. JlekonupoBaHue
COOOIIIEHUM, 3alKMCaHHBIX C TIOMOIIBID HEPaBHOMEPHBIX Koj0B. YcioBue DaHo.
[locTpoeHre  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  TOMOIIBK  JIepeBa.
Enununel m3Mmepenuss kommuectBa WHGopManuu. AJiDaBUTHBIM TMOAXOM K OIICHKE
KOJIM4Y€eCTBa HH(OpMAIIUU.

Cucrembl cuucnenus. Pa3BepHyTas 3amuch IeJIbIX M JpPOOHBIX YHCEN
B TMO3UIMOHHON cucteMe cuuciieHus. CBoOWCTBa TMO3UIIMOHHOM 3alUCU 4YuUCHA!
KOJIMYECTBO IM(dp B 3aluCH, MPU3HAK ACIMMOCTA YHUCJIa Ha OCHOBAHHUE CHUCTEMBI
CUMCIICHUS. AJITOPUTM MEPEBOAA ILEJNOr0 YHMCIa U3 P-WYHONW CHUCTEMBI CUUCICHUS
B JICCATUYHYIO. AJITOPUTM TepeBOla KOHEUHOM P-u4HOW ApoOu B JACCATUYHYIO.
AJITOpUTM MEpeBOJia LEIOro Yuciaa U3 JCCATUYHONW CHUCTEMbI CUUCIEHUSA B P-HUYHYIO.
[lepeBon KOHEUHON JAECATUYHOW JpoOUM B P-uynyro. JIBouuHas, BOChMepHUYHAas
U IIeCTHAAIaTepUYHasi CUCTEMbl CUMCIICHHS, CBSI3b MEXIY HUMHU. ApupMETUUECKHE
OIEepally B MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS. Tpouunas ypasHogeulenHas cucmema
cuucnenus. /[gouuHo-0ecaAmuyHas cucmema CyucieHus.

Konuposanue texcroB. Komuposka ASCIL. OnnobaliTHbie KoaupoBKu. CTaHaapT
UNICODE. Koauposka UTF-8. Omnpeneneaue nuHPOPMAIMOHHOTO 00BbEMa TEKCTOBBIX
COOOIIEHUH.

KonupoBanue uzoOpaxenuid. OneHka MHGOPMALIMOHHOTO 00beMa TpaduyecKux
JIAHHBIX MPY 33JIaHHBIX Pa3pEIICHUH U TJIyOrHE KOAUpOBaHUs 11BeTa. [[BeToBBIE MOIEH.
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BektopHoe komupoBanue. @opmarsl Tpaduueckux ¢aitnoB. TpexmepHas rpaduka.
®pakTasibHas rpapuka.

KoaupoBanue 3Byka. OueHka HMH(GOPMAIUMOHHOTO O0beMa 3BYKOBBIX JIaHHBIX
IIPY 33JaHHBIX 4aCTOTE JUCKPETU3ALUU U Pa3psAIHOCTH KOAUPOBAHUA.

Anrebpa gnoruku. Ilonsitue BbicKa3biBaHUs. Bpicka3bpiBaTenbHble  (HOPMBI
(mpemukatsl). KBaHTOpHI CyIIIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuubl HCTHHHOCTU. Jlormueckue BhIpaKEHUS.
Jlornueckue TOXkIecTBa. J{OKa3aTeNbCTBO JIOTHYECKUX TOXIECTB C MOMOIIBIO TAOJHIL
VMCTUHHOCTH. JIOrMUecKre onepanuu U onepanuy HaJl MHOKECTBaAMU.

3akoHbl anreOpbpl JIOTUKU. ODKBUBAJEHTHbIE MPEOOpPa3OBAHUS  JIOTHYECKUX
BbIpaKeHUH. Jlornueckue ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornueckue (QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIHHI OT Komu4ecTBa apryMeHTOB. [1osHbIE CUCTEMBI JTIOTUYECKUX (YHKITHIA.

Kanonmnueckue GopMbl nornueckux BblpaxkeHuil. CoBepiIeHHbIE TU3bIOHKTHBHbBIE
U KOHBIOHKTHBHBIE HOPMaJIbHbIE (OPMBI, AJITOPUTMBI HUX IOCTPOEHHUS IO Tabiuie
VCTUHHOCTH.

Jlornueckue dnemMeHTBl B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHoropaspsasaslii  cymmarop. IloctpoeHne c¢xeM Ha JIOTMYECKUX DJIEMEHTax
[0 3aJaHHOMY JIOTUYECKOMY BBIPAKECHMUIO. 3alUCh JIOTHYECKOTO BBIPAKECHUS
IO JIOTUYECKOM CXEME.

[IpencraBiieHne HENbIX YMCET B TaMATH KOMITbIOTEpa. OrpaHM4eHHOCTh IHarna3oHa
yucea NPU OIPaHUYECHUM KOJIMYECTBA pPaspsaoB. llepemosiHeHue paspsaHON CETKH.
be33nakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBLINM OWT. JIBOMYHBIA JOMONHUTEILHBIM KO
OTPULIATEIIbHBIX YUCEIL.

[ToGuToBbIe Normueckue oneparuu. Jlorndeckuii, apupMeTHueckuii ¥ IMUKINISCKUN
cauru. llIndposanue ¢ nomolp0 NOOUTOBOM onepannu «uckiaovaromee NIIN».

IIpencraBiieHHE BEIIECTBEHHBIX YMCENI B MaMITH KOMIIBIOTEpA. 3HAdallas 4acTb
U NOpsfoK uMcna. Jluama3oH 3HAYeHUM BEIECTBEHHBIX uucend. [IpoOiembl
XPaHEHUsI BEIECTBEHHBIX YHCEIl, CBSI3aHHBIC C OTPAaHUYEHUEM KOJIMYECTBA PA3PsSAOB.
BremonHenne omepanuii ¢ BEIIECTBEHHBIMH  YHCJIaMHM, HAaKOIUIGHHE OIIMOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

OmnpeneneHue BO3MOXHBIX PE3YylIbTaTOB pabOThl MPOCTEUIINX aAJITOPUTMOB
YIIPABJICHUS UCIIOJHUTEISIMU U BBIYMCIUTENBHBIX AITOPUTMOB. OnpeieieHne UCXOAHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYEMBbIi pe3yibTar.

DTambl pemieHusl 3aJad  Ha KomIblotepe. MHCTpymMeHTalbHBIE CpEeACcTBa:
TPAHCIATOP, OTIAAUMK, TPOPUIMPOBIIMK. KOMIUIALKA U UHTEpOpETalUs MPOrPaMM.
BupryanbHble MalllWHBL.

WnterpupoBanHas  cpena  pa3paboTkd.  Meronbl  OTJaAKH  MPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmuu. Otnanounsid  BbiBOA. [lomarosoe
BBINIOJIHEHUE ITpOorpaMMbl. Touku ocranoBa. [IpocMoTp 3HaUeHUN IEPEMEHHBIX.
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S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumnsl AaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHBIE, Jlornyeckue. BerBieHusa. CroxHbIe
ycioBusa. Iuknel ¢ ycnoBuem. Ilukiel 1o mnepemeHHoO. B3ammozaMeHseMoCTb
pa3nUYHbIX BUJIOB HUKIOB. MHBapuaHT nukia. CoCcTaBlIEHHE LUKIA C UCIOJIb30BAHUEM
3apaHee OINpEACIICHHOIO NHBAPUAHTA LIUKIIA.

JloxymenTupoBanue mnporpamm. lcmons3oBaHue xkomMmeHTapueB. lloaroroska
OIMKCAHUSI MPOrPaMMBbl U HTHCTPYKIUU JUIsI OJIb30BATEIIS.

Anroputmbl  00paOOTKM HATYPAJIbHBIX YHCEN, 3alHMCAHHBIX B TO3UIIMOHHBIX
cUCTeMaxX CYHUCJICHMs: pa30MEeHue 3alliCH YHucia Ha OTAeNIbHbIe HU(PBI, HAXOXKIEHUE
CYMMBI U Mpou3BeAeHUs Udp, HAX0XKIEHUE MAKCUMATbHOW (MUHUMAJIbHOMN) LU PBHI.

HaxoxzaeHue Bcex MpOCThIX YKMCEN B 3alaHHOM Juarna3oHe. llpencrasienue yucia
B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEEHUS B CTETICHb.

OO0paboTka maHHBIX, XpaHAmMXcs B (aimax. TekcToBble W JABOUYHBIEC (DAWIIBI.
daitnoBeie epeMenHble ((aitnoBeie ykazarenun). Urtenue u3 (daiina. 3anuch B ¢aiin.

Pazbuenne 3amaunm Ha mnonzagauu. [loamporpammbl (mporenypbl U GYHKIUH).
Pexypcusi. PekypcuBHble 00bEeKTHI ((PppakTalibl). PekypcuBHbBIE TTpoLIeYphl U (PYHKITUH.
Hcnons30BaHue cTEKa I OPraHU3alui PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue  CTaHIAapTHOM  OMOJIMOTEKHM  s3bIKa  MPOTPaMMHUPOBAHUS.
[Tonknrouenne OHOIMOTEK MOANPOrpaMM CTOPOHHUX MpOU3BOAUTENEH. MOAyIbHBIM
MPUHIUI TOCTPOCHHS IPOTPaAMM.

Uucnennsie mMeToabl. ToyHOE W MPUOIMAKEHHOE pelieHUs 3ajadu. YuciaeHHbIe
METOJbl PEUICHHUs] YpaBHEHUW: MeToJ]| Mepedopa, METOA MOJOBUHHOIO JEJICHUS.
[TpubnmxeHHOE BBIUKCICHUE AJIMH KPUBBIX. BhIunciaenue miomazeit puryp ¢ momorusto
YUCJIEHHBIX METOA0B (METOJ MPSAMOYTOJIbHUKOB, METO Tpareuuii). Ilonck Mmakcumyma
(MUHMMYMA) PYHKIIUU OJJHOW MEPEMEHHON METOJIOM MOJIOBUHHOTO JICJICHUSI.

OO0paboTka  CUMBOJBHBIX  JIAHHBIX. Bcrpoennble  QyHKIMH  s3BIKa
POrpaMMHUPOBAaHUS JIi OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00padOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSBICHUN CHUMBOJIA B CTPOKE, pazOueHue
CTPOKH Ha CJIOBA IO MPOOETbHBIM CUMBOJIAM, ITOMCK MOJICTPOKU BHYTPU AAHHOU CTPOKH,
3aMEHa HalJEHHOW MOJCTPOKHU Ha APYTYIO CTPOKY. ['eHepauus Bcex CJIOB B HEKOTOPOM
andaBuTe, YIOBJICTBOPSIONIMX 3aJaHHBIM orpaHuueHusM. [IpeoOpa3oBanue dmcna
B CUMBOJIBHYIO CTPOKY ¥ 0OpaTHO.

MaccuBbl W TOCIEIOBATEJIBHOCTH  4HCENl.  BpiuncieHne  0000OIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHMBa WJIM YHCIOBOM MOCIEI0BAaTEIILHOCTH (CYMMBI,
IPOU3BEAEHUS, CPEIHEro apu(pMeTHyecKoro, MHUHUMAIBHOTO M MaKCHMaJbHOIO
HJIIEMEHTOB, KOJIMYECTBA JJEMEHTOB, YIOBJETBOPSIOIIUX 3aJaHHOMY YCJIOBHIO).
JIvHEeNHBIM NOUCK 33JaHHOTO 3HAYEHHUS B MACCHUBE.

CoptupoBka ojnHOMEpHOro Maccupa. IIpocTbie MeToabl COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpA, COPTHUPOBKA BcTaBkamu). CopTUpOBKa ciausHUEM. beicTpas
coptupoBka MaccuBa (amroput™m Quickcort). JIBoMuHBIA MOUCK B OTCOPTUPOBAHHOM
MacCHUBE.
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JIByMepHbIE MacCUBbI (MAaTPHUILbI). AITOpUTMBI OOPAaOOTKH JBYMEPHBIX MAaCCHUBOB:
3aII0JIHEHUE IBYMEPHOI'O YHCIOBOIO MacCHBA 110 3a/IaHHBIM IIPaBUIIaM, ITIOMCK JIEMEHTA
B JIBYMEPHOM MAacCHUBE, BBIUHUCICHHE MaKCUMyMa (MMHMMYMa) U CyMMBbI 3JIEMEHTOB
JIBYMEPHOI'O MACCUBA, IIEPECTaHOBKA CTPOK U CTOJIOLIOB IByMEPHOI'O MacCHBa.

HNudopmanmoHHbIe TEXHOJIOI UH

TexctoBeiii mporeccop. PemaktupoBanue wu  ¢opmatupoBanue. I[IpoBepka
opdorpaduu u rpammatuku. CpeAcTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM MPOIECCOpE.
Hcnons3oBanue cruieid. CTpyKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasyienne. KomutektuBHas pabora ¢ JOKyMEHTaMH. MIHCTpyMEHTHI perieH3UupOBaHUS
B TEKCTOBBIX mporieccopax. OOmaunbie cepBuchl. JlemoBas mepenucka. Pedepar.
[IpaBuia UUTUPOBAHUS UCTOYHUKOB U OdopMieHUs OuOarorpaduyeckux CChUIOK.
OdopMiieHue cnuckKa JUTEPaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEKCTa.
TexHnuueckue cpencTsa BBoAa Tekcra. Crienaan3upoBaHHbIE CPEICTBA PEJaKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

AHanmu3 paHHbIX. OCHOBHBIC 3aJaud aHalv3a JaHHBIX: [POTHO3HPOBAHUE,
KJaccuuKalus, KiacTepus3alus, aHaau3 oTkIoHeHui. [locienoBaTenbHOCTh peleHUs
3a]1a4 aHaliu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLICHKA KaYECTBA JIaHHBIX,
BBIOOp W/WUJIM TIOCTPOEHUE MOJENH, NMpeoOpa3oBaHUE JTaHHBIX, BU3yadu3alus JaHHBIX,
UHTEpIpeTanus  pe3yibTaToB. lIporpaMMmHble CpelcTBa U HMHTEPHET-CEPBUCHI
JUIs 00pabOTKU M TIpelCcTaBiICHUs JaHHBIX. boibmme naHHple. MammmHHOe oOydeHHE.
Humennexmyanohwiil ananu3 OaHHbIX.

AHanmn3 TaHHBIX C TTOMOIIBIO AIEKTPOHHBIX Ta0MI. BrruncieHue cyMmsl, CpeHEro
apu(pMeTUIECKOro, HauOoJIbIlero (HaMMEHBINIET0) 3HAUCHUS JAuara3oHa. Brraucienue
Kod(ppunmeHTa KOppeasuuM JBYX PSAOB JaHHBIX. [locTpoeHune CTONOYATHIX,
JMHENYaThIX U KpyroBeix nuarpamm. [loctpoenue rpadukos ¢pynkiuid. [logdbop muHIN
TPEH/a, PEILIEHHE 3a]1a4 TPOTHO3UPOBAHUSL.

YucneHHoe pelieHre ypaBHEHUN ¢ TOMOIIBI0 oa0opa napamerpa. OnTumMusaius
KaK [IOMCK HaWIydlllero peleHus B 3aJaHHbIX ycinoBusx. lleneBas dyHkuus,
orpanuueHus. JlokanbHble U TIOOATBLHBIN MUHUMYMBI lLieneBoM ¢GyHKuuu. Pemienue
3aJla4y ONTUMM3ALUK C TOMOIIBIO AJIEKTPOHHBIX TAOJUII.

11 KUIIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernyeckue mNOAXOABI K OLIGHKE KOJMYeCTBa HH(oOpManuu. 3aKoH
annutuBHoctd uHpopmarmu. dDopmyna Xaprim. WHpopmanuss u  BEpOSITHOCTS.
®opmymna lllenHoHna.

Anroputmsl cxatusi JaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Aaroputmbl CKaTHsl TAHHBIX C MOTEPSIMU. Y MEHBIIICHUE TIIYOUHBI KOAUPOBAHUS
usetra. OCHOBHBIE Haeu anroputMoB cxatus JPEG, MP3.
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CkopocTb nepeaayu JAHHBIX. 3aBUCUMOCTb BPEMEHH nepeaayn
OT MH(QOPMALMOHHOIO O0bEMa JAHHBIX M XapAKTEPUCTHK KaHayia CBs3u. [lpuunHbI
BO3HHMKHOBEHUS OMMOOK Mpu nepenade AaHHbIX. Kozabl, TO3BOJSIONIME 0O0OHAPYKUBAThH
U UCTIPABIATH OIMOKY, BO3HUKAIOIIKME MIPH Tepeaayde NaHHbIX. PaccrositHue XaMmuHra.
KoaupoBanue ¢ nosropenuem o6utoB. Kogasl XamMuHra.

Cucrembl. KoMnoHeHTBI cucTeMbl U UX B3auMopeicTBue. CucTeMHBIN 3 exT.
VYnpasnenue kak nHGoOpMaImoHHbIN mporecc. OOpaTHas CBA3b.

Mopemn u wmoxenupoBanue. Llens monenmupoBanus. COOTBETCTBHE MOJEIH
MOJIETUpYyeMOMY OOBEKTY WM TIpOLecCy, Leld MoJearupoBanus. DopManuzanus
MIPUKJIAHBIX 3a7a4.

[IpencraBienue pe3ynbTaTOB MOJEIMPOBAHMS B BHJE, YIOOHOM ISl BOCTIPUSTHS
yenoBekoM. ['paduueckoe npeacTaBieHne TaHHBIX (CXeMbI, TaOIUIIbI, TPAPUKH).

['padbi. OcHoBHbIe MOHATHUS. Buabl rpadoB. Onucanue rpadoB ¢ MOMOIIBI0 MAaTPHUI]
CMEXKHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEKHOCTH. PelieHne anropuTMM4YECKUX 3a/1a4,
CBSI3aHHBIX C aHAJIM30M rpadoB (OCTPOCHHUE ONTUMAIBLHOTO MYTH MEXKY BEpUIMHAMU
rpada, OmpeaeNeHHe  KOJIMYeCTBAa  pAa3NUYHBIX MyTeHd  MEXAy  BEpIIMHAMHU
OPUEHTUPOBAHHOT'O ALIUKJIMYECKOTr0 rpada).

HepeBbsi. bunapunoe pgepeBo. JlepeBbsi mnoucka. CrnocoObl 00xoma Jiepesa.
[IpencraBnenue apudmeTHuecKuX BhIpaKEHUN B BUE JepeBa. JIUCKpETHBIE UTPBHI IBYX
UTPOKOB ¢ TosHOM uHpopmarueii. [loctpoenue nepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeTUl WTPbl B TaOIM4YHON (opme. BBIUTPHIIIHBIE W MPOUTPHIIIHBIE TO3UIINH.
Boarpeliiinbie cTpaTeruu.

CpencrtBa UMCKYCCTBEHHOro MHTeUIeKTa. CepBHCHI MalIMHHOIO —IEPEBOAA
U pacrio3HaBaHusi ycTHOM peun. KorHuTuBHBIE cepBuUCH. MneHTudukamms u MOUCK
n300pakeHui, pacrno3HaBanue juil. CamooOydaromuecs cuUcTeMbl. VCKycCTBEHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX Wrpax. lcmnoinp30BaHHE METOOB HMCKYCCTBEHHOTO
UHTEIUIEKTa B OOydamomux cucreMax. Mcmoab30BaHHE METOJOB HMCKYCCTBEHHOTO
UHTENIEKTa B  pobOotorexHuke. Murepuer Bemieil. IlepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX UHTEUIEKTyaJIbHBIX cUcTeM. HelipoHHbIE CEeTH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE

Qopmanuzanus NMOHATUSA anroputMa. MammnHa TelOpHMHra Kak yHHMBEPCAJIBHAS
MoJenb Beruncienu. Tesuc Yepua—Trwropunra.

OueHka co)KHOCTH BbIUMCIIEHUH. BpeMs paOoThl 1 00b€M HCIOIB3YEMOM NaMsITH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX AaHHBIX. OLEHKa aCHMIITOTUYECKOM CII0)KHOCTH
QIITOPUTMOB. AJITOPUTMBI TIOJUHOMHUAIBHON CIOKHOCTH. [lepeOopHbIE anrOpUTMBI.
[Tprmepbl pa3au4HbIX aITOPUTMOB PELLIEHHS OTHOM 3a/1a4, KOTOPBIE UMEIOT Pa3IMYHYIO
CJIOKHOCTb.

[Tonck MpoCTBIX YHCEN B 3aJaHHOM JHAMA30HE C MOMOILIBI AITOPUTMA «PELIETO
Opatochenay.

MHoropaspsiiHbie Lelble YUCIa, 3a/1a4u JUIMHHON apu(pMETUKH.
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CrnoBapu (accoraTHBHBIE MacCHUBBI, 0TOOpaxeHus1). Xau-Tadnuisl. [loctpoeHue
aJ1(paBUTHO-4YACTOTHOT'O CIIOBAps ISl 3a/IaHHOTO TEKCTA.

Creku. AHanM3 MNpaBWIBHOCTH CKOOOYHOIO  BbIpaKeHUsS.  Bpruucnenue
apu(pMETUYECKOr0 BBIPAXKEHUS, 3aIICAHHOTO B MOCT(HUKCHON (hopMe.

Ouepenu. Mcnonp3oBanne ouepenu Ak Bp€MEHHOTO XPaHEHHUSI TAHHBIX.

Anroputmbel  Ha rpadax. IlocTpoeHne MHUHUMaANIBHOIO OCTOBHOIO JiepeBa
B3BEILIEHHOTO0 CBSI3HOI'0 HEOPUEHTHUPOBAHHOrO rpada. KonnuecTBo pa3invuHbIX MyTen
MEX/1y BEpIIMHAMH OPUEHTUPOBAHHOTO allMKINYecKoro rpada. Anroput™ JleikcTpsbl.

JlepeBbsi. Peanmusanust nepeBa € MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(ounapubie) nepeBbda. llocTpoenuwe pgepeBa Ajid  33JaHHOTO  apU(PMETUUYECKOTO
BbIpaXeHUA. PexypcuBHbIe anroputMmbl o0xoja jepeBa. lcmonmb3oBaHue CTeka
U ouepeau s 00xoa aepeBa.

JInHaMu4eCcKoe MPOrpaMMHUPOBAHUE KaK METOJ PEUICHUs 3a1ad C COXpPaHECHHEM
INPOMEKYTOUHBIX PpPEe3yJIbTaTOB. 3aJauyM, peEIIaeMbleé C I[OMOIIbI JAUHAMHUYECKOrO
IPOrPaMMUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (YHKIMH, TNOJCYET KOJIUYECTBA
BapUaHTOB, 33J1a4d ONTUMHU3ALNH.

[lonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM  MpPOrpaMMUpOBaHUU. OOBEKTHI
u kiaccel. CBoilcTBA U MeTOABl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAJIM3.
Pa3paborka mporpaMM Ha  OCHOBE  OOBEKTHO-OPHUEHTHUPOBAHHOIO  IMOAXOJA.
WNukancynsuus, Hacjaea0BaHue, TOIUMOPPU3M.

Cpenst  ObicTpoil  pa3paboTku mporpamm. [IpoektupoBanue wuHTEpdeiica
noJyib3oBaress. VICronab30BaHWE TOTOBBIX YIPABISEMBIX 3JEMEHTOB I IOCTPOEHUS
uHTepPeiica.

00630p s1361K0B MporpammupoBanus. [loHsATHE 0 MapagurMax NporpaMMHUpPOBAHHUSL.

NHpopMauoHHbIE TEXHOJIO0I MU

DTtanbkl KOMIBIOTEPHO-MATEMATUUECKOTO MOJICIIMPOBAHUS: IMOCTAaHOBKA 3ajayH,
pa3paboTka MOJENTH, TECTUPOBAHHWE MOJEIH, KOMIBIOTEPHBIM 3KCIEPUMEHT, aHAIIN3
pe3yJbTaTOB MOJICTUPOBAHUSI.

Jluckperu3zanus Ipyu MaTeMaTHIECKOM MOJICTMPOBAHUN HEMPEPHIBHBIX MTPOIIECCOB.
MonenupoBanue JIBHOKEHUS. MopenupoBanue OMOJIOTHYECKHUX CHCTEM.
MaremaTudeckre MOJIeT B 9KOHOMHUKE. BhIYMCIUTENbHBIE SKCIIEPUMEHTHI ¢ MOJIEIISIMU.

O6paboTka pe3yJbTaToB AKCIEpUMEHTa. MeTo HauMeHbIIUX KBajipaToB. OrieHKa
YUCJIOBBIX MapaMETPOB MOJCIUPYEMBIX OOBEKTOB W IIPOIECCOB. BoccTaHOBICHHE
3aBHCUMOCTEH I10 pe3yjIbTaTaM dKCIIepUMEHTA.

BepositHOCTHBIE MOJICIIH. MeTtoib1 Mounte-Kapio. NmMuranmonHoe
MozenupoBanue. CUCTEMbI MACCOBOTO OOCITYKUBaHUS.

Tabmuunple (pensioHHbIe) 0a3bl JaHHBIX. TabiWila — MPEICTaBICHUE CBEICHUI
00 omHOTMHHBIX 00BekTax. Ilone, 3ammcek. Kimrou tabmunpel. Pabora ¢ roroBoii 0a3oit
JMAHHBIX. 3arojHeHWe 0a3bl JaHHBIX. [lOMCK, COpPTHpOBKA W (HUIbTpaIus JTaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3ampochkl C TapameTpamMu. Bbrauciasembie MO
B 3aIIpocax.
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MHuorotabnuynbsie 0a3bl JaHHBIX. THMBI CBA3ed Mexay Tabnuiamu. BHemnuit
kitod. LlenoctHoCTh 6a3bl JaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

Nurepner-ipunoxenus. [loHsaTue 0 cepBEepHOM M KIMEHTCKOM 4YacTsaX CauTa.
TexHOnorus «KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U HeAOoCTaTKU. OCHOBHI s13bika HTML
u kackagHbix Tabmun cruneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTPaHMLIE.

Pa3Mmerienne BeO-caliToB. Y ciayra XocTuHra. 3arpyska ¢anaoB Ha CauT.

BBon wu300pakeHWit ¢ UCMOJB30BAaHUEM PA3IMYHBIX ITUGPOBBIX YCTPOWUCTB
(mudpoBbIX (poToanmapaToB M MHUKPOCKOIOB, BHUICOKAMEp, CKAaHEPOB U APYTHX
ycTpoiictB). ['padumueckuit penaktop. Paspemenue. KanpupoBanue. Vcnpasienue
nepcrnekTuBbl. ['ncrorpamma. Koppekius ypoBHeit, koppekiius era. O0eciiBednBanme
BETHBIX M300paxkeHuil. Petyms. Pabora ¢ obnactsimu. OuinbTphl.

MHorocnoiinble  u3o0paxkenus. TekcTroBble ciou. Macka cnos. Kanansl.
Coxpanenue BblIeneHHON oOnactu. IlogroroBka wiIrOCTpaumii Ay BeO-CalTOB.
AHHUMHUPOBaHHBIE H300PAKEHUSI.

Bekropnas  rpaduka. IlpumutuBel.  VI3MeHeHue  mopsiaka — 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. | pynnupoBka. Kpusbie. ®dopmarbl BEKTOPHBIX
pUCYHKOB. Vcnonbs30BaHne KOHTYpOB. BekTopuszanus pacTpoBbIX H300paKEeHHIA.

[IpyHIMOBI TOCTPOCHUS U PEOAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHble
Mozenu. Marepuainsl. MoaenmpoBaHue HCTOYHUKOB OCBelleHMs. Kamepbl. AnIUTHBHbBIE
texHosioruu (3D-npuntepsl). [loHsTHE O BUPTyadbHOM PEATLHOCTH U JOMOJHEHHOU
PEAIBHOCTH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
HO UHO®OPMATUKE HA YPOBHE CPE/IHEI'O OBLIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH O0yYarouIuxcs
PYKOBOACTBOBATHCS chopMHUPOBaHHOMN BHYTPEHHEHN MO3UIEN JIMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OpHUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TpaAULMOHHBIM LIEHHOCTSAM POCCUICKOTO ob1iecTna,
pacIIMpEeHUE >KU3HEHHOIO OIbITa M OIbITa AEATEIbHOCTH B IIPOLIECCE peau3aluu
cCpeAcTBaMM  y4eOHOrO IpeAMETa OCHOBHBIX  HAlpaBJICHUN  BOCIUTATEIBbHOM
NEATEIbHOCTH.

1) rpa:k1aHCKOro BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBaXCHUE 3aKOHA
U TIPaBOMOPSIKA, COOJIOJEHUE OCHOBOIOJATAIONIUX HOPM WH(OPMAIIMOHHOTO TMpaBa
1 MH(POPMAIIMOHHON 0€301MacCHOCTH;

TOTOBHOCTh  IMPOTUBOCTOSITh  HMJCOJOTHMM  AKCTPEMHU3MA,  HAlMOHAIM3MA,
KceHO(OoOWM, JTUCKPUMHHAIIMK 10  CONUAIbHBIM,  PEIUTHO3HBIM,  PacOBBIM,
HaAIMOHAIBHBIM ITPU3HAKaM B BHPTYaJILHOM MTPOCTPAHCTBE;

2) NaTpMOTUYECKOr 0 BOCIIUTAHUS:

[ICHHOCTHOE OTHOIICHWE K HCTOPUYECKOMY HACJEINIo, JOCTHXKEeHHsM Poccum
B HayKe, UCKYCCTBE, TEXHOJIOTHSX, MOHUMaHHE 3HAY€HUs MH()OPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUSL:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHNS;
CIIOCOOHOCTh OIICHMBAaTh CHUTYallUl0 M TMPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE€ B CETH
WuTepHer;

4) 3CcTeTHYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPMHHUMATh pPa3jIMYHbIC BHJIBl HCKYCCTBAa, B TOM YHCIEC
OCHOBAHHOT'O Ha WCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHI;

S) pu3H4ecKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH 3J0POBOTO U 0O€30MacHOro olpa3a >KM3HU, OTBETCTBEHHOTO
OTHOIIICHWS K CBOEMY 3JIOPOBBIO, B TOM YHCJIE 3a CYET COOJIOJCHUS TpeOOBaHUI
0€30MacHON JKCIUTyaTallid  CPEJACTB WH(POPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOT UM,
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6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K AKTHMBHOM JICSITEIbHOCTH TEXHOJOTMYECKOW H©  COIMAIBHOU
HAIPABJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJTHST TaKYIO JIEATEIHHOCTD;

uHTEpec K  cdepam  NpodeCcCHOHAIBHOM  JEATENbHOCTH,  CBSI3aHHBIM
c uH(pOpMATHKOHN, MpOrpaMMUpPOBaHUEM H HWH(DOPMAIIMOHHBIMH TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTHXKEHHUSAX HAyku HHPOPMATUKH ¢ HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM  BbIOOp Oymymiedt  mpodeccuu
U PEaTM30BbIBATH COOCTBECHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPAa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH KM3HU,;

7) 3KO10rM4€eCKOro BOCIIMTAHUS:
OCO3HAHUE II100ATBFHOr0 XapaKTepa HKOJIOTMYECKUX MPOOJIEM U IyTeH UX peLIeHHs,
B TOM YHCJIE C Y4ETOM BO3MOKHOCTEN MH(OPMAIIMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH, JOCTHKEHUSM HAYYHO-TEXHHYECKOIo Iporpecca M OOLIECTBEHHOMN
MPAKTUKH, 33 CUET MOHMMAaHUS POJIX MH(OPMAIIMOHHBIX PECYPCOB, HH(POPMALMOHHBIX
MPOLECCOB U MH(OPMAIIMOHHBIX TEXHOJOTUUA B YCIOBHSIX LU(POBOM TpaHChopManuu
MHOTUX c(hep )KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHME LEHHOCTH HAYYHOM JESITEIIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTD MHAMBUIYAJIbHO U B TPYIIIIE.

B npoumecce IOCTHKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOrpaMMBbI
no UHGOpMAaTUKE y OOYYarOUIUXCS COBEPIICHCTBYETCS SMOLMOHAIBbHBIA HMHTEIUIEKT,
npeanonararomui copMUpOBAHHOCTB:

CaMOpEryJIMPOBAaHMS, BKJIOYAKOIIEIO CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIIOCOOHOCTh a/1allTUPOBATHCS K AIMOLMOHAIbHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALM{, BKIIOYAIOUIEH CTPEMJICHUE K JOCTVIKECHHMIO LIEIU
U yCHexy, ONTUMH3M, HHHUIHATHBHOCTb, YMEHHE JECHCTBOBAaTh, HMCXOIS U3 CBOMX
BO3MOXKHOCTEH;

SMIIATHM, BKIIOYAIOUIEW CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHHUE
IpYTUX, YYWUTBIBaThb €ro TMpPH OCYILECTBICHUH KOMMYHHUKALIUHU, CIOCOOHOCTb
K COYYBCTBHIO U COIIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaMBaTh OTHOLIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOH(IUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe uzydenuss uHOOpMaTUKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHuUs
y oOyuaromierocsi 6ynyr copMupoOBaHbI METaNpPeIMETHbIC PE3YJIbTaThl, OTPAKEHHbIC
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B YHUBEPCAJIBbHBIX YYEOHBIX JACHCTBUSAX, @ UMEHHO — I103HABATEJIbHbIE YHUBEPCAIBbHbBIE
yuyeOHble JI€WCTBHSl, KOMMYHHKAaTMBHBIE YHUBEpCaJbHblE Yy4YeOHbIE JEHCTBUA,
pETyJSTUBHBIE YHUBEPCAJIbHbIE YUEOHbIE N1EUCTBUSL, COBMECTHAS JI€ATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBbIe JJoruueckue 1eMCTBUA:

CaMOCTOSITEIILHO (POPMYIMPOBATh M aKTYaJTU3HPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBEHHBI TPU3HAK WM OCHOBAaHUS JUII CpPaBHEHWS,
KJ1accu(puKaIuyu 1 0000IICHHUS;

OMPEeIETATh LEH JeITeIbHOCTH, 3a]1aBaTh TapaMeTPhbl U KPUTEPUHU UX JIOCTHUIKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBJICHUSX;

pa3pabaTbiBaTh IUIAH pPEIICHHS NPOOJIEMBl C Yy4E€TOM aHaliu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTH, OIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTICACTBHUH JESITEILHOCTH;

KOOPJIMHUPOBATh W BBHINIOJHATH Pa0OTy B YCIOBUSX PEATBHOTO, BHUPTYaJIbHOTO
1 KOMOMHHUPOBAHHOT'O B3aMMOICHCTBHS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBbie uccienoBaTebCKne JeHCTBUS:

BIAJCTh HAaBBIKAMHM YUE€OHO-UCCIEI0BATEILCKOM W MPOEKTHOW JeATEeIbHOCTH,
HaBBIKAMU Pa3peIICHUs MPoOJieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOM Y
MOMCKY METOAOB PEUICHUS MPAKTUUECKUX 33/1a4, NMPUMEHECHUIO Pa3IMYHBIX METOJIOB
TMO3HAHMS,

OCYILIECTBIATh PA3JIMYHBIE BUJIbI AEATEIBHOCTH MO IMOJIYYEHHUIO HOBOI'O 3HAHUSI, €TO
WHTEPIpPETAIUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIIHsX,
B TOM YHCJIE TPU CO3/IaHUU Y4E€OHBIX U COLIMAIbHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MOHSATHUSIMU U METOJAMH;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a]aUl B 00pa30BaTeIbHON JACATEILHOCTH
1 )KU3HEHHBIX CUTYAIUAX;

BBIBJISITh TPUUMHHO-CIICICTBEHHBIE CBA3U U aKTyaJU3UPOBATh 3a7a4y, BBIJIBUTATh
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh apryMEHTHI JJIsl I0KA3aTeNbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS,

AHAIIM3UPOBATH TOJYYEHHBIC B XOJ€ PEUICHUS 33a4M PE3YyJIbTaThl, KPUTUUECKU
OLICHUBATh MX JJOCTOBEPHOCTb, ITPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CHUTYAIIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH ICJICHAIIPABICHHBIN TTOMCK ITEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBUS
B ITpo(hecCHOHATBHYIO CpeNy;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEJILHYI0 M TMPAKTUYECKYIO 00JIacTH
JKU3HEICATSIILHOCTH
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YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;
BBIJIBUTaTh HOBBIE UJIEH, ITPEIIAraTh OPUTHHAIBHBIE MOJIXOIbI U PEILICHHUS], CTABUTH
poOJIEMBl U 33J]a4l, JOIYCKAIOUINE aJIbTepPHATUBHBIE PEILICHUSI.

Pabora ¢ undgopmanmueii:

BJIQJICTh HaBBIKAMHU TOJYYCHHUS HWH(POpPMAIMA W3 MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIICCTBIISITh MOUCK, aHAJIN3, CUCTEMATHU3AIMI0 W WHTEPIPETAITUIO
uHOOPMAIH PAa3THIHBIX BUIOB ¥ (JOPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMaTax ¢ yd4eTOM Ha3HadYeHUs WHpopmarmu
U [IETICBOU ayIUTOPHH, BEIOMpAsi ONTUMANIbHYIO (hOpMY MPECTaBICHUS U BU3yaIH3alllH;

OIICHUBATh JIOCTOBEPHOCTb, JICTHTUMHOCTh HMH(GOPMAIIMK, €€ COOTBETCTBHUC
MIPABOBBIM M MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX U KOMMYHMKAIIMOHHBIX TEXHOJOTHUN
B PCIICHHWM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX U OpraHU3aIllMOHHBIX  3aJ1a4
C coOmoJicHHeM TpeOOBaHWM SProHOMHMKH, TEXHUKH OE30MaCHOCTH, THTHEHBI,
pecypcocOepeKeHusl, TPaBOBBIX M OATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30macHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHWS W 3aIUTHl WH(POpMaruu, WHOOpMAITMOHHON
0€30IMaCHOCTH JIMYHOCTH.

KomMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
Oouenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCEX chepax KU3HH,

pacmo3HaBaTh HeBepOaJdbHBIE CpEACTBA  OOINCHHWS, IMOHUMATh 3HAYCHHE
COLIMATILHBIX 3HAKOB, PACIO3HABATh MPEANOCHUTKN KOH(PIMKTHBIX CUTYallUd M CMSATYATH
KOH(DITUKTHI;

BJIQNeTh  pPa3NMYHBIMA  crmocobamu  OOImEHWs W B3aUMOJICHUCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MDIUKTHBIE CUTYAIUN;

Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCIIOIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHas ACHATECJIBbHOCTD:

MOHUMATh U UCTIOIb30BaTh MPEUMYILECTBA KOMAHIHOW U UHUBUYaTbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C y4E€TOM OOLIUX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJ[0r0 YIeHa KOJUIEKTUBA,

IIPUHUMATH LIE€JIM COBMECTHOU JECATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSI MO UX JOCTUKEHUIO: COCTABJIATH IIJIaH JICMCTBUH, paCIPENEIISITh POIU C Y4E€TOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAaue€CTBO CBOETO BKJaJa M KaXJOr0 y4aCTHHKA KOMAaHJIbl B OOIIMIA
pE3yJIbTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

IpemjlaraT  HOBBIE TNPOEKTHI, OLIEHUBATh MAEU C IIO3ULUU HOBU3HBI,
OPUTMHAJILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;
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OCYHICCTBIIATL ITO3UTHBHOC CTPATCTUYICCKOC IMOBCACHUC B PA3JIMYHBLIX CUTyalUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIIHMAaTHUBHBIM.

PerynsitTuBHbIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmszanms:

CaMOCTOSITENIFHO ~ OCYIIECTBJISITh  TO3HABATEIBbHYIO JIESTENbHOCTh, BBISBISTH
npoOsieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0OOpa3oBaTEIIbLHOMN
JeSITEIIBHOCTH Y J)KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTABJIATh ITUIAH PEHICHHS MPOOJIEMBI ¢ y4E€TOM HMEIOIINXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUN;

JaBaTh OIICHKY HOBBIM CUTYAIIUSM;

pacHIMpATh pAaMKH y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JenaTb OCO3HAHHBIA BBIOOpP, ApryMEHTHPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pelIeHHue;

OLIEHUBATH TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO ¥ IPOSBICHHUIO MIUPOKON 3PYIUIUH B Pa3HBIX
o0JlacTsIX 3HAHWW, TIOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIA W KYJIbTYPHBINA
YPOBCHB.

CaMOKOHTPOIB:

JaBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIa/IETh HaBBIKAMM TMO3HABATEIbHOU pepIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUW, MCIIOJIb30BATh
npueMbl peIeKCHH ISl OLEHKU CUTYyalluu, BBIOOpa BEPHOTO PEILICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO NX CHUKECHUIO;

NPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTUX [PH aHATIU3€E PE3YIBTATOB IEATEIBHOCTH.

IMpunsaTHS ceds U APYTrUx:
MPUHUMATD €051, MIOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHAJIM3€ Pe3yIbTaTOB JEATEIbHOCTH;
pU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKY;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIUH JPYTrOro YeJIOBeKa.

HPEIMETHBIE PE3YJIbTATDI

B mporecce u3yuenust kypca undopmatuku yriayoiaeHHoro yposHs B 10 kiacce
00 y4JarImMUMUCS OYAyT JOCTUTHYTHI CIACAYIONINE MTPEIMETHBIC PE3YIIbTATHI:

BJIQJICHUE TIPEACTABJIICHUSIMU O POJIM MH(POPMAIIUU M CBS3aHHBIX C HEH MPOIIECCOB
B MPUPOJE, TEXHUKE M OOIIECTBE, MOHATHSIMHU «UHGOpMAILHY, «UH(DOPMAIIMOHHBIN
MpOIIECC»,  «CUCTEMa»,  «KOMIIOHEHTBl  CHUCTEMBI»,  «CHUCTEMHBIH  3hdexT»,
«H(}OPMAIIMOHHAS CUCTEMAY, «CUCTEMa YIIPaBICHUS;

BJIQJICHUE METOJIaMH TTOMCKa HHpopManuu B cet HTEpHET, yMEHUE KPUTUUECKH
OLICHUBATh MH(GOPMAIINIO, TTOTYyYEHHYIO U3 ceTu HTepHeT;
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yYMEHHUE XapaKTeprU30BaTh OOJIbIINE JaHHBIC, TPUBOAUTH MPUMEPHI HICTOUHUKOB UX
MONy4EHUS] W HAIPaBIICHUS HCIIOIB30BaHUS, YMEHHME KJIacCHU(DUIIMPOBATH OCHOBHBIE
3a7]auy aHajIM3a JaHHbBIX (IPOrHO3UPOBAHME, KiIacCU(UKALIMA, KIACTepU3allns, aHaIu3
OTKJIOHEHUH ), TOHUMATh IOCJIEA0BATENbHOCTh PELICHUS 3a7ad aHajlu3a JaHHBIX: cOOp
NEPBUYHBIX JAaHHBIX, OYMCTKA M OIIEHKA KayecTBa JAaHHBIX, BHIOOpP W/WIIM MOCTPOEHUE
MOJIeNH, TMpeoOpa3oBaHUWE JaHHBIX, BHU3yaJu3alus JaHHBIX, HWHTEpPIpPETaLUs
pe3yIbTaToB;

NOHMMAaHHWE OCHOBHBIX TMPHUHIIMIIOB YCTPOWCTBA ¥  (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB, TEHICHIIUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA,

BJIaJICHUE HABbIKaMU pabOThI C OMEPAIMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMHU
OporpaMMHOrO0 oOOecnedeHus s pelleHds Y4eOHbIX 3aJad IO BBIOpaHHOU
CrelMaIn3alliig;

HaJIMYHUe MPEACTABICHUI 0 KOMIIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM MUDE,
0 0a30BbIX MPHUHIMUIAX OPraHU3alMU U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 O0ImIMX NpUHIUIAX Pa3pabOTKU U (PYHKIMOHUPOBAHUSI HHTEPHET-IIPUIIOKEHMUI;

[NOHMMaHUE yrpo3 HH(POPMALMOHHON OE30IacCHOCTH, HCIOJIb30BAaHUE METOOB
U CpEICTB MPOTUBOJCHCTBHUS 3STUM yrpo3am, coOdIofieHHEe Mep Oe30IacHOCTH,
NPEIOTBPAIIAIOIINX ~ HE3aKOHHOE  paclpoOCTpaHEHHE  MEPCOHATBHBIX  JAHHBIX,
coOnofeHne TpeOOBaHM TEXHUKM O€30MACHOCTH M TUTHEHBl Mpu  pabote
C KOMITBIOTEpaMH U JAPYTUMH KOMIIOHEHTaMH IU(POBOTO OKPYKECHHs, MOHMMAHHE
IIPaBOBbIX OCHOB MCIIOJIb30BaHUS KOMIIBIOTEPHBIX IporpamMm, 0a3 JAaHHBIX U pabOThI
B ceTu MIHTEpHET;

NOHMMAaHHWE OCHOBHBIX NPUHLHUIIOB  JUCKPETU3AllMM  PA3IUYHBIX  BUIOB
uHdOpMaIK, yMEHUE ONPeesiTh MHPOPMAITMOHHBIA 00bEM TEKCTOBBIX, IPAPUIECKUX
¥ 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MMapaMeTpax AUCKPETU3AINH, YMEHHUE OMPEACIsiTh
CPEAHIOI0 CKOpPOCTh I€pefjaud JAHHBIX, OLEHUBAaTh HM3MEHEHHE BPEMEHHU Ieperayu
P U3MEHEHNH MH(OPMALIMOHHOTO 00beMa JITaHHBIX M XapaKTePUCTUK KaHaia CBA3H;

YMEHUE UCMOJIb30BaTh IPU PEILIEHUY 33]]a4 CBOMCTBA MO3UIIMOHHON 3aIIUCU YHCET,
aJITOPUTMA MTOCTPOCHHUSI 3aITMCH YUCIIa B TO3UIIMOHHOM CHUCTEME CUHCICHHS C 3a/IaHHbIM
OCHOBaHMEM M TIOCTPOCHHS 4YHCIa TO CTPOKE, COJAEpKallel 3amuch A3TOro 4YHcia
B TIO3UIIMOHHOW CHUCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAaHHEM, YMEHHE BBINOIHATH
apu(MeTHIECKUE ONEpaIliy B TO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS;

YMEHUE BBINOIHATH MIPE00pa30BaHusl JOTUUECKUX BbIPAKEHUHN, NCIIOb3YsI 3aKOHBI
anreOpbl  JIOTMKH, YMEHUE CTPOMUTH JIOTUYECKOE BBIPDAKEHUE B JIU3bIOHKTUBHOU
U KOHBIOHKTHUBHOW HOpPMaIbHBIX (opMax MO 3aJaHHOW TabIuIE HCTUHHOCTH,
UCCIIEI0BATh 00JIaCTh UCTUHHOCTH BBICKAa3bIBaHMSI, COACPIKAILETO IEPEMEHHBIE, pellaTh
HECIIO’KHBIC IOTUYECKUE YPABHEHHS i CUCTEMBI YpaBHEHUM;

NOHMMaHuE 0a30BbIX AITOPUTMOB 00PAOOTKH YHUCIOBOW U TEKCTOBOM MH(MOpMALINH
(3amuch YKcen B TIO3UIIMOHHOW CHCTEME CUMCIICHU S, HAX0XKIEHUE BCEX MPOCTHIX YUCEI
B 33/IaHHOM JIMara3oHe, 00padoTKa MHOTOPA3PSAHBIX IIENIBIX YUCEI, aHAJIH3 CUMBOJIbHBIX
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CTPOK M JPYTHX), aITOPUTMOB MOMCKA U COPTHPOBKU, YMEHUE OMPEACIATH CIOXKHOCTD
U3ydaeMbIX B Kypce 0a30BbIX aITOPUTMOB (CYMMHPOBAaHHE HJIEMEHTOB MAacCHBa,
COPTUpPOBKA MaccHBa, NEpeOOpHBbIE aIrOPUTMBbI, JBOMYHBIM IOMCK) U HPUBOAUTH
IPUMEPBI HECKOJIKUX aJITOPUTMOB Pa3HOM CIOKHOCTH ISl pEIICHUs OHOM 3a7auu;

BJIaJIEHUE YHUBEPCAIbHBIM SI3bIKOM POrpaMMHpPOBaHUsI BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHusiMu 0 0a30BBIX TUIAX JAHHBIX U CTPYKTypaxX JaHHBIX,
YMEHHE UCTOIb30BaTh OCHOBHBIC YIPABISAIONINE KOHCTPYKIIUH, YMEHHE OCYIIECTBISATh
aHaIN3 TPENJIOKEHHOW TMPOrpaMMBbl: OMPEACNATh pe3yabTaThl pabOThl MPOrPAMMBbI
OpU 3alaHHBIX HWCXOAHBIX JAHHBIX, ONPENeNsTh, NMPH KaKUX HCXOMHBIX JaHHBIX
BO3MOKHO TIOJIYYCHHE YKa3aHHBIX PE3YJbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT
npuBecTd K omubOke B paboTe mporpammsbl, (GOPMYIUPOBATH MPEATOKEHUS
10 yJIY4UICHUIO IPOrPaMMHOT0 KOAa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAaHHbIE TEKCTOBbIE TOKYMEHTBI U IEMOHCTPAIIMOHHBIE
MaTepuaibl C HUCIOJIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPE/ICTB
U 00JTaYHBIX CEPBHUCOB,

YMEHHE HCIOJB30BaTh JJICKTPOHHBIC TAONMIIBI I aHAIW3a, MPEACTABICHHUS
U 00pabOTKHM JaHHBIX (BKJIIOYAsh BBIUMCICHHE CYMMBI, CPEIHETO apu(pMETHUECKOTO,
HauOOJNbILIEr0 ¥ HAMMEHBLIET0 3HAUYECHUH, pellIeHHe YpaBHEHUH, BEIOOP ONTUMAIBHOTO
peleHus, moA00p JMHUH TPEH 1A, PEIICHHUE 33]]a4 MPOTHO3UPOBAHUA).

B mpouecce u3yuenust kypca uHdopmatuku yriayoiaeHHoro ypoHs B 11 kiacce
00y4arouMMucs Oy1yT TOCTUTHYTHI CIEAYIOUIUE PEAMETHbIE Pe3yIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE  KOJbl, JIONYCKAIOLIME  OJHO3HAYHOE
JIEKOIMPOBaHuE cOOOIIEeHNH (mpedUuKCHbIE KOABI), UCMOIb30BATh MPOCTEUIINE KOJBI,
KOTOpbIE TMO3BOJISIIOT OOHAapYy»KMBaTh U MCHPABIATH OLIMOKU MpHU Tepenadye JaHHbBIX,
CTPOUTH KOZ, OOECHNEeYMBAIOIINM HAMMEHBIIYI0 BO3MOXHYIO CPEIHIO JUIMHY
COOOLIEHMSI ITPU U3BECTHOM 4acTOTE CUMBOJIOB, MOSICHATH MPUHIUIIBI paOOTHI MPOCTHIX
AJITOPUTMOB CXKaTHsl TAHHBIX;

YMEHUE pellaTh aJrOpuTMUYECKUE 3a/1a4H, CBA3aHHbIE C aHAIU30M rpadoB (3a1auu
MOCTPOEHUSI ONTUMAIBHOTO ITyTH MEXIy BepIIMHAMHU Tpada, OnpeeTeHHs] KOIUYeCTBa
Pa3IMYHBIX MYTEH MEXAYy BEpPUIMHAMH OPUEHTHUPOBAHHOTO AlUKINYECKOro Trpada),
YMEHHE UCIIOJIb30BaTh AEPEBbS P aHAIHM3E U MOCTPOECHUH KOJOB U JJIS ITPEICTABIICHUS
apu(PMETUYECKUX BBIPAKEHHUM, MPU PEIICHUH 33]ad MOUCKA U COPTUPOBKH, YMEHHE
CTPOUTH JEPEBO UIPHl MO 33JaHHOMY aJTOPUTMY, pa3paldaThiBaTb U OOOCHOBHIBATh
BBIMTPBILIHYIO CTPATETUIO UTPHI;

yMEHUE pa3padaThIBaTh U PEaTU30BbIBATh B BUJIE NIPOrpamMM 0a30BbIE aJITOPUTMBI,
YMEHME HUCIIONI30BATh B IPOrPaMMax JIAHHBIE PA3JIMYHBIX TUIIOB C Y4€TOM OIPaHUYEHUN
Ha JMana3oH MX BO3MOXHBIX 3HAYEHUN, MPUMEHSATh MPHU PELIEHUU 3aJlad CTPYKTYPhI
JTAHHBIX (CMHMCKH, CIIOBapH, CTEKU, OUEPENIH, AEPEBb), UCIIOIB30BaTh 0a30BbIE ONEpauu
CO CTPYKTYpaMH JAHHBIX, MPUMEHSTh CTAHJAPTHbIE U COOCTBEHHbBIE MOJIPOrPAMMBbI
JUTs1 00OpaOOTKHU YHUCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCIIOJIB30BATh MPHU pa3padoTKe
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nporpaMMm  OMOJIMOTEKH TMOANpPOrpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOKHOCTH
MHCTPYMEHTAJBHBIX CPEICTB Cpeabl pPa3pabOTKH, YMEHHE HCIIONb30BaTh CpPENCTBA
OTJIQJIKKH TPOrpaMM B Cpele MPOrpaMMHUPOBAHHS, YMEHHUE JOKYMEHTHPOBATh
IPOrPaMMBbI;

YMEHHE CO3/1aBaTh BeO-CTPaHUIIBL;

BJIaJICHUE OCHOBHBIMHU CBEJCHHSMHU O 0a3zax JaHHBIX, UX CTPYKType, CpPEeAcTBax
co3faHus U pabOThl C HUMH, YMEHUE UCIOJIb30BATh TAOJIMYHBIC (PESLIMOHHBIC) Oa3bl
JTAHHBIX (COCTABJIATH 3alpoChl B 0a3ax JaHHBIX, BBIMOJIHATH COPTHPOBKY W ITOMCK
3anuceid B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHyO0 0a3y MAaHHBIX) M CIPABOYHbIE
CUCTEMBI;

YMEHHE HCIONb30BaTh KOMIIBPIOTEPHO-MAaTEMaTUUECKUe MOJEIN Ui aHalu3a
OOBEKTOB M TMPOIECCOB: (HOPMYIUPOBATh LI€Tb MOJCIMPOBAHUS, BBIIOJIHATH AHAIHU3
pE3yJbTaTOB, MOJTYYEHHBIX B XO/€ MOJEIMPOBAHHUA, OLEHUBATh COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY OOBEKTY WJIU TMPOLECCY, MPEICTABIATh PE3yIbTaThl MOACTHUPOBAHUS
B HaIJIIHOM BUJIE;

yMEHHE OpPraHU30BbIBATh JUYHOE uH(}OpMAaIIMOHHOE MPOCTPAHCTBO
C HCIOJIb30BAaHUEM Pa3UYHBIX CPEACTB UU(PPOBBIX TEXHOJOTUH, IMOHUMAaHUE
BO3MOXXHOCTEH  HU(PPOBBIX  CEPBUCOB  TOCYAApPCTBEHHBIX  YCIyT,  IU(POBBIX
00pa3oBaTEeNbHBIX CEPBHUCOB;

MMOHUMAHHWE OCHOBHBIX MPHHITUIOB pabOThI, BO3MOXHOCTEH W OTpaHUYCHUS
MPUMEHEHU S TEXHOJIOT M MICKYCCTBEHHOTO MHTEIIEKTA B Pa3IMUHBIX 00JaCTsIX, HATMIHE
MPEJICTABIICHUI O KpYyre pellaeMblx 3aJlad MAIIMHHOTO O00y4deHHus (pacro3HaBaHMS,
KJIacCU(UKAIIMU U TIPOTHO3UPOBAHMSI) HAIMYUE TMPEJCTABICHUNA 00 MCIOIb30BaHUU
WH()OPMAITMOHHBIX TEXHOJIOTUH B PA3IMYHBIX MTPO(ECCHOHATLHBIX cepax.
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10 KJIACC
HaunmeHnoBanue
No KonmuaecTBo OCHOBHBIE BUIBI ICITEIbHOCTH
pa3zesoB U TEM [IporpammHoOe conepxaHue
n/n 4acoB oOy4arommxcs

y4eOHOI0 ImpeMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

TpeOoBaHUs TEXHUKH O€30MaCHOCTH U
TUTUEHBI TPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTaMH UG POBOTO
OKPYKCHHUS.

[IpuHUMIBI paOOTHl KOMIIBIOTEPOB

Y KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢on Heiimana. ABTomarnueckoe
BBITIOJTHEHUE TTPOrPAMMBI ITPOLIECCOPOM.
OnepatuBHas, TOCTOSTHHAS

U J0ATOBpeMEeHHas nmaMsTh. OOMeH
JAHHBIMU C IOMOUIBIO ILIUH.
KoHTpoIIephl BHEIHUX YCTPOMCTB.
[IpstMO¥ TOCTYI K TTaMSATH.

OCHOBHBIE TEHJICHIINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.
[TapamnienbHbIe BBIYUCICHUS.

AHaM3UpoOBaTh YCIOBUS
UCITOJIb30BAHUSI KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMITIOHEHTOB IIU(POBOTO
OKPYKEHHS C TOUKH 3pEHUs TpeOOBaHUMN
TEXHUKHU O€30MaCHOCTH Y TUTUECHBI.
OnuceiBaTh COCTaBHBIC YaCTH

Y NPUHIUIBI pa00OThl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MMOKOJICHUH.

HUckate B cetn IHTepHET MHGMOpMAIIHIO
00 OTEUECTBEHHBIX CIECIHAIINCTAX,
BHECILIUX BKJIaJ B Pa3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTe pUMeEpBI,

! Kypcusom B conepkanuy TEMaTHIECKOTO TNIAHMPOBAHUS BBIIEISETCS MATEPHAT, KOTOPBIN HE ABIAETCSA 00A3aTENBHBIM MPH U3yYEHHH M HE BXOJHUT B COJIEPIKAHNE IPOMEKYTOUHOM HIIH
WUTOTOBOH aTTECTAINH T10 TIPEIAMETY.
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MHoOronponeccopHble CUCTEMBI.
CynepkoMmnbioTepbl. PacnipeneneHHbie
BBIYUCIIUTEIBHBIC CUCTEMBI B 00paboTKa
OOIBIINX JaHHBIX. MOOMIIbHBIE

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHUKaIusIX. BctpoeHHbIC
KOMITBIOTEPBI. MUKPOKOHTPOJLICPHI.
PoGoTn3upoBaHHbBIE TIPOU3BOICTBA

ITOATBEPKAAIOIINE TEHACHIINN PA3BUTHS
BBIYHMCIINTEIbHON TEXHUKH.

[10SICHATE CYIIHOCTB NapaJIJIeNbHBIX
BbIUHCIICHUH. [IpuBOAUTE IprUMeEpBI
3a/1a4, ISl PEIICHUS] KOTOPBIX
MIPUMEHSIIOTCS CYITEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTUHU
pacnpeneeHHbIX BBIYUCICHUM.
XapakTepru3oBaTh POOOTU3UPOBAHHbBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOMCTBA U UX POJIb B KOMMYHUKAIUSX

1.2

[Iporpammuoe
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX
cucteM. Buabsl mporpaMmmMHOro
00€eCIeUeHHS U UX Ha3HAuYCHUE.
Oco0eHHOCTH MPOTrPaMMHOTO
o0ecrieyeHns MOOMIIbHBIX YCTPOMCTB.
[MapannenpHOE IPOrpaMMHUPOBAHHE.
CucremMHOe TporpaMMHoOe o0ecTieueHue.
OnepanroHHbIE CUCTEMBI. Y TUITUTHI.
HpaiiBepbl ycTpoicTB. MHCTAIIIAIAS

U JCUHCTAIUISAIUS IPOrPAMMHOTO
oOecreueHUsI.

daiisioBble cUCTEMBI. [IpuHIATIBI
pa3MelleHusl 1 UMEHOBaHUs (paiijioB

B JoJiroBpeMeHHOM namsiTu. [11adnons
JUTS OTIMCaHus rpynn Ghanios.

Paborars ¢ rpaguueckum nnrepdericom
onepanuonHoi cuctemsl (OC),
CTaHJAPTHBIMH U CITY)KCOHBIMU
MPUIIOKEHUSAMU, DailIOBBIMU
MEHE/IKEPAMHU.

CoOTHOCUTD BU/IbI JIULICH3HI

Ha UCMOJIb30BaHHUE TPOrPAMMHOI0
obecrieueHus: U NOpsA0K €ro
UCIOJIb30BaHUs U paCpOCTPAHEHMSL.
[TpuBOANTH PUMEPHI NPOIPUETAPHOT O
¥ CBOOOJHOTO ITPOrPaMMHOI0
oOecrneyeHus1, MpeIHa3HaueHHOTO

JUISL pEeIIeHUs] OJTHUX U TeX JKe 3a/1ad.
Ha3zpiBaTh OCHOBHBIE MPAaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
HCIOJIb30BaHUS POTrPAMMHOI0
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3akoHOIaTeNnbCTBO Poccuiickon
®deneparuu B 00J1aCTH TPOrPAMMHOTO
obecnieyenust. JInmeHsupoBanue
MIPOrPaMMHOTO 00ECTICUCHUS

u uudpoBbIX pecypco. [IponpuerapHoe
U CBOOOJIHOE MPOTrpaMMHOE
obecneuenue. Kommepueckoe

U HEKOMMEPYECKOE UCTIOIb30BaHNE
MIPOrPaMMHOTO 00ECTICUCHUS

U 1M (POBBIX PECYPCOB.
OTBETCTBEHHOCTH, YCTaHABIIMBaeMast
3aKOHOIATEILCTBOM Poccuiickon
deneparuu 3a HEMIPaAaBOMEPHOE
UCIOJIb30BaHKUE MPOTPAMMHOIO
obecrnieyeHus U U(POBBIX PECYPCOB

oOecrneueHns, 1 OTBETCTBEHHOCTh
3a HUX, IPEAYCMOTPEHHYIO
3aKOHOAATEILCTBOM PD.
Hpaxkmuueckue padomot':

1. Uncmannayus u 0euncmaiisiyus
npocpamm

1.3. | KomnberoTepHsie ceTu

[IpuHUKIBI TOCTPOCHUS U allapaTHbIC
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. CeTb MHTEpHET.
Anpecanus B cetu HTepHET.
[Tporokoisl cteka TCP/IP.

Cucrema JOMEHHBIX HUMEH.
Paznenenue IP-cetu Ha moaceTu

C IIOMOIILI0 Macok roacere. CeTeBoe
aamuHHCTpupoBanue. [lonyuenue
JTAHHBIX O CETEeBBIX HACTPOHKaX

ITosCHATH IPUHIIUIIBI TTOCTPOCHUS
KOMITbIOTEPHBIX CETEM.

BorsiBasaTe ob1iee u pa3mmans

B OpraHu3alyy JIOKAJbHBIX

U TJI00QTBHBIX KOMIIBIOTEPHBIX CETEH.
[TpuBOAMTH MPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpeneneHHbIMU
GyHKUHSIMU.

Hcmonap30BaTh Macku MojCceTeH

11t pazouenust [P-cetu Ha mojaceTH.

Tpenmnaraemsiii B mporpamMme 1o MHOOPMATHUKE TIEPEYEHD MPAKTHIECKHUX PAbOT ABIAETCA PEKOMEH/IATENBHBIM, YIUTEND JIENAET BHIOOP MPOBENEHHUS TPAKTUYECKUX PaboT.
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KoMIibtoTepa. [IpoBepka HaIMUus CBA3U
c y3soM cetd. Onpenenenne Mapuipyra
JIBUKEHUSI TIAKETOB.

Bunbl nestenbHoct B cet MIHTEpHET.
Cepsucsl lHTepHETA.
["eonndopmalmoHHbIE CUCTEMBI.
['eos1oKaliMOHHBIE CEPBUCH] PEAIBHOTO
BpPEMEHHU (HampuMep, JOKALHs
MOOUJIbHBIX TEJIEPOHOB, OMPEIEICHHE
3arpy>KeHHOCTH aBTOMarucTpaieil),
UHTEPHET-TOPrOBIIs, OPOHUPOBAHHE
OMJICTOB M TOCTHUHHII.
["ocynapCTBEHHBIE 3JIEKTPOHHBIE
cepBHCHI U yciIyrd. COlHaIbHbIE CETH —
OpraHu3alus KOJJIEKTUBHOI'O
B3aMMO/IEUCTBUS U OOMEHA JIaHHBIMHU.
CeTeBoil 3THKET: MPaBUIIA IOBEACHUS

B KubeprnpocrpaHcTse. [Ipobiema
HOJJIMHHOCTH TTOJIy4€HHOM
uHpopmanuu. OTKpbITbIE
o0pa3oBaTeIbHBIE PECYPCHI

[IpuMeHATH MpOrpaMMHOE
oOecriedeHue JJis MPOBEPKHU
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe admunucmpuposarue

1.4

Nudopmanmonnas
0€30MacHOCTb

TexHOreHHBIE U YKOHOMUYECKUE
yI'PO3bl, CBSI3aHHBIE C UCTIOJIH30BAaHHEM
UH(GOPMAITMOHHO-KOMM YHUKAITMOHHBIX
TexHoJorui. Ooume npoodIeMbl
3alUThl UH(POpMaALIUU

1 nH(OPMAIIMOHHOMN OE€30MMacCHOCTH.

XapaKkTepu30BaTh CyUTHOCTh NOHATUN
«MH(pOpMaAIMOHHAs O€30MMaACHOCTH,
«3alnTa HHPOpMaLUN».
®opMyIMpoBaTh OCHOBHBIE MPABUIIA
MH(OpMAaIIMOHHON O€30MacCHOCTH.
AHanu3npoBaTh 3aKOHOAATEIBHYIO
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Cpenctsa 3anuThl HHGOpMAaIUU

B KOMITbIOTEPAX, KOMITBIOTEPHBIX
CEeTsIX U aBTOMATU3UPOBAHHBIX
UH()OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBoe obecnieueHue
nH(}OPMAaIIMOHHON O€30MacCHOCTH.
[IpenorBpaiieHue
HECaHKIIMOHUPOBAHHOT'O IOCTYIIa
K JJMYHON KOH(HIESHINATbHON
uH(bOpMAaIUH, XpaHAILIEHCS

Ha TIEPCOHATBHOM KOMITHIOTEPE,
MOOWIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpaMmMHOE
o0ecreyeHne 1 crnocoObl

O00pbOBI C HUM. AHTUBUPYCHBIE
nporpaMmbl. Opranuzaius JUIHOTO
apxuBa nuHdopmanuu. PesepHoe
konmpoBanue. [TaponbHas 3amura
apxuBa.

[udpoBanre qaHHBIX.
CUMMETpUYHBIE 1 HECUMMETPUYHBIC

I QpHI.
[ pel mpocToii 3aMEHBI.

[udp Le3aps.
[udp Buwxenepa.

Anroputm mudpoBanus RSA

0a3y, Kacaroyrocsi HH(HOPMALIMOHHON
0e301acHOCTH.

[TpuMeHsTH cpe/icTBa 3aIIUTHI
uHpopmaru: 6paHaMaysphl,
aHTHBHUPYCHBIE POTPAMMBI,
MapoJIMPOBAHKE U apXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECAHKIIMOHUPOBAHHBIN OCTYI

K JTMYHON KOH(PHUACHINATHHON
uH(pOpMaIUH, XpaHSIIEHCS

Ha TIEPCOHATBLHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Anmusupychvie npocpammol.

2. lllugpposanue oannvix

Hroro no pazneny
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Paszneu 2. Teopernueckue oCHOBbI HHGOPMATHKH

2.1

IIpencraBienne
uH(pOopMaLIH
B KOMITBIOTEPE

19

Nudopmanus, TaHHBIC U 3HAHUS.
HNudopmarimoHHble TpoLecchl

B MIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIE
BEJIMYMHBI U CUTHANTBI. He00X01uMOoCTh
JTUCKPETU3aluA HHPOPMAITUH,
npelHa3HAaYCHHOM I XpaHEHMUS],
nepeaadyr ¥ 00padOTKH B IIU(POBBIX
cUcTeMax.

JIBoM4HOE KOJUPOBaHUE.
PaBHOMEpHBIC 1 HEpaBHOMEPHBIE KOIBI.
JlekoupoBaHre COOOIICHUH,
3alMCAHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBue daHo.
[TocTtpoeHnne 0THO3HAYHO
JEKOANPYEMBIX KOJOB C IIOMOIIBIO
nepesa. EnquHuIbl naMepeHus
KonuuecTBa uHPopManuu. AnpaBUTHBIN
MOJIXO]T K OLIEHKE KOJMYECTBA
nHpopMaIuu.

Cucremsl cuncienus. Pazsepayras
3aITACh MEJBIX U APOOHBIX YHCETT

B TTO3UIIMOHHOM CHCTEME CUHCIICHUS.
CBolicTBa MO3UIIMOHHON 3alIMCH YHCIA:
KOJIMYECTBO TP B 3aMKUCH, PU3HAK
JIETMMOCTHY YUCJIa Ha OCHOBAHHE

I1osICHATB CYIIHOCTH NOHATUI
«UH(pOpMALUA», «JTaHHBIEY, «3HAHUS.
Pemats 3agaun Ha u3mepeHne
uHpopMaIm, 3aKIIF0YeHHON B TEKCTE,
C MO3ULKHU a(haBUTHOTO MOAXO/A

(B peANOSI0KEHUH O PABHOM
BEPOSTHOCTH IOSIBJIICHUS] CHUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOAUMOCTD U CYIIIHOCTh
OUCKPETU3aLUN NIPU XPAaHEHUH,
nepeaade U1 00pabOTKe JaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[TpuBOAUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoJ10B. KonnpoBaTh
1 JIEKOJIUPOBATH COOOIIICHUS

C MCIOJIb30BAHHEM PAaBHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpoutb npedUKCHbIE KOJIbI.
KrnaccuduunpoBaTh cucTeMBI
CUUCIICHUSL.

BrINonHATH CpaBHEHUE YUCET,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPHUYHOM U IIECTHAALATEPUIHON
CUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh NEPEBOJT YACET MEKTY
JIBOMYHOW, BOCbMEPUYHOMN
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CUCTEMBI CUUCIICHUS. AJITOPUTM
MEPEeBO/IA EJIOT0 Ynciia U3 P-nuHOU
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
AJITOPUTM MEPEBOJIa KOHEUHOU P-UYHOU
IpOOH B ACCATUUHYIO. AJTOPUTM
nepeBo/ia 1eI0ro Yucia u3 AeCITUIHON
CUCTEMBbI CUUCIIEHUS B P-U4HYIO.
[lepeBos KOHEUHOM MECATUYHON JIpoOH
B P-uunyto. JIBonuHasi, BOCbMEpUUHAas
Y IIECTHA/IATEepUYHAs CUCTEMBI
CUMCJICHUS, CBSI3b MEXKY HUMH.
Apudmernyueckre onepannu

B ITO3UIIMOHHBIX CUCTEMAaX CUMCJICHUS.
Tpouunas ypasuoseuienunas cucmema
cuucaenus. [JeoudHo-0ecamuynas
cucmema CHucieHusl.

Konunposanue tekcroB. KoaupoBka
ASCII. OgHoOalTHBIE KOAUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
nH()OPMAITMOHHOTO 00beMa TEKCTOBBIX
COOOIIICHHIA.

KoaupoBanue nzodpaxxenuii. Onenka
UH(}OpPMAIIMOHHOTO 00BEMA
rpauIeCKuX JaHHBIX TPH 3aJaHHBIX
pa3penieHuy U TIyOnHe KOJIUPOBAHUS
uBera. [[BeToBbie Mogenu. BekropHoe

Y TIECTHAIIATCPUIHON CHCTEMaMH
CUHCIICHUS.

BBITIONTHATH CITO’KEHHUE U BHIYUTAHUE
YUCEJI, 3aMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOW U MIECTHAAATEPUIHON
CHUCTEMaX CUUCIICHHSI.

Ocy1ecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpMALIMH C TIOMOIIbIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenensats HHOOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HBIX
KOJMPOBKaX.

Boraucnsats pa3mep 11BETOBOM NAIUTPHI
10 3HAYEHHUIO0 OMTOBOM TTYOMHBI 1IBETA.
Omnpenenste pazmMepsl rpapuaecKkux
(haiiIoB MPU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJTUPOBAHUS 1IBETA.
Boruucnsats nHGOpMAaLMOHHBIN 00BeM
1u(pOBOM 3BYKO3aAIMCH 10 YaCTOTE
JTUCKPETU3allUU, TIIYyOMHE KOAUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. Jluckpemusayus epaghuueckoii
uHpopmayuu.

2. uckpemu3sayus 36yko6ou
uHgpopmayuu
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KoaupoBanue. @opmatsl rpadUIeCcKuX
daiinos. TpexmepHas rpaduka.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka
MH(}OPMAIIMOHHOTO 00beMa 3BYKOBBIX
TAHHBIX MPH 33IaHHBIX 9aCTOTE
JUCKPETU3ALUU U Pa3psAHOCTU
KOJMPOBAHUS

2.2

OcHOBBI anredpbl
JIOTHKHU

14

AnreOpa noruku. [loustue
BbICKa3bIBaHUs. BhICKa3bIBaTeIbHbBIE
dbopwmabl (TTpeaukatsl). KBaHTOpPHI
CYLIECTBOBAHHUSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOIUIIbI
HMCTUHHOCTHU. JIOTMUECKHE BhIPAKEHUS.
Jlornueckue TOXXaECTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIHUI] HCTHUHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KE€CTBAMH.

3aKoHbI aNreOpbl TOTUKH.
DKBUBAJICHTHBIE MPEOOPa30BaAHUS
JIOTUYECKUX BhIpaxkeHui. Jloruueckue
YpaBHEHHUS U CUCTEMbI YpaBHEHUM.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JIOTUYECKHUX

[TpuBOAUTH MPUMEPBI JIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHUH.
Pa3znuuark BbICKa3bIBaHUS U IPEIUKATHL.
VY cranaBaMBaTh CBA3b MEXKIY alnreOpou
JIOTHKHU ¥ T€OpHUEH MHOXKECTB.
BreraucnsaTe 3Ha4eHHST TOTHIECKIX
BBIPQKCHUI C JIOTHYECKUMHU
olepaluusMi KOHBIOHKIIUH,
IU3BIOHKIINY, THBEPCUU, UMIUIMKALINH,
HKBHUBAJICHITIH.

[IpoBoaNTH aHANN3 TaOINULl HCTUHHOCTH.
CrpouTth Ta0IMILIBI HCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUU.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHuUs JIOTHUYECKUX
BBIPAYKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

Ocy1ecTBIATh MOCTPOEHUE
JIOTHYECKOT'0 BBIPAXKEHUS C JaHHON
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(G yHKUUH.

Kanonunueckue popMbl Iorndeckux
BbIpakeHU. COBEpILICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpPMaJIbHbIE (POPMBI, AIITOPUTMBI KX
MOCTPOEHUS 1O TAOIUIE UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbrotepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CyMmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIIEMEHTAX 1O 3aIaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIKCh JJOTUYECKOTO
BBIPAXEHUS 110 JIOTUYECKOU CXeMe

Ta0IUIEeH UCTUHHOCTH U €0
YIIPOILLEHHUE.

Pematp npocteie noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHUI.
XapakTepru30BaTh JOTUUECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosiIcHATH YCTPOMCTBO CyMMaTOpa

U TpUITEpA.

3anuchIBaTh JIOTHUYECKOE BhIPAKEHUE
IO JIOTUYECKOM CXEME.

CTpouTh CXEMBI Ha JIOTUYECKHUX
3JIEMEHTAX MO 33JITAHHOMY JIOTHYECKOMY
BBIPAKEHHUIO.

Ilpakmuueckue padomuwi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADIUYHOM NpoYyeccope

2.3

Komnsrorepnas
apudmeTnka

[IpeacraBneHue LEbIX YUCEN B MaMSATH
KoMIbroTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKCell Py OrPaHUYCHUN
KOJIM4eCcTBa pa3psanos. [lepenonHenne
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIEC. 3HAKOBBII OUT.
JIBOUYHBIN JOMOJIHUTEIBHBINA KOJI
OTPHULIATEIbHBIX YHCEIL.

[ToOuTOBBIC JIOTUYECKUE ONEPALIHH.
Jlornueckuid, apupmMeTudecKui

1 nukamdeckuit casuru. [udpoBanue

[TonyyaTh BHyTpEeHHEE MPE/ICTaBICHUE
LETIBIX Y BEIIECTBEHHbBIX YHCE

B [TaMATU KOMIIBIOTEPA; ONPEAEIAThH
10 BHYTPEHHEMY KOAY 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBbIC

Y 3HAKOBBIE JaHHBIE.

[TosicHSITh IOPSIIOK BBITIOJHEHUS
apruMETHUUECKUX Omepaluil ¢ HeIbIMU
Y BEILIECTBEHHBIMU YHCIIaMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTIOTHYECKUE
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C IOMOIIBIO TOOMTOBOM OIepanuu
«uckiroygaromiee Iy .

[IpencraBieHne BEMIECTBEHHBIX YHUCEN

B MaMSTH KOMIIbIOTEpA. 3HavaIas 4acTh
Y MOPSIIOK YKncia. J(uana3oH 3Ha4eHUM
BEIIECTBEHHBIX uncel. [Ipodiempl
XpaHEHUSI BEILIECTBEHHBIX YHCENI,
CBSI3aHHBIE C OTPAHMYEHUEM KOJIMUECTBA
pa3psaoB. BeinmosiHeHue onepanui

C BEIIICCTBEHHBIMH UHCJIaMHU,
HAKOIUJICHHE OITMOOK IMPY BEIYHCIICHUSIX

OTIEpaIINH.
XapaKkTepu30BaTh NPECTABICHUE

Y XpaHEHHUE B MaMsITH KOMIIBIOTEpa
BEIIECTBEHHBIX YHUCEIL.

[TosICHATH TPUYMHBI HAKOTIIICHUS
OLITMOOK MPH BHIYUCICHUSIX

C BEIIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue pabomot:

1. H3yuenue nopaspsaoHo20 MAUUHHO20
npeocmasieHus Yeavlx U 6euecmeeHHblxX
yucern

Hroro no pazneny

40

Pa3gen 3. AinropurmMbl 1 MIPOrpaMMHUP OBaHHE

3.1

BBenenne
B IPOrPAaMMHUPOBAHUE

16

OmnpezneneHue BO3MOXKHBIX pe3yJIbTaToB
palbOoThI MPOCTENUIITNX AITOPUTMOB
YIIPaBJICHUS HCTIOTHUTEISIMH

Y BBIYUCIIUTEIBHBIX aITOPUTMOB.
OmnpeneneHne NCXOIHBIX JaHHBIX,

IpU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

OTanbl peneHus 3aad Ha KOMIbIOTEpE.
HNHcTpymMeHTanpHbIE CpEACTBa:
TPaHCIATOP, OTIAAUUK,
npodunrpoBiuK. KoMnumsus

Y MHTEpIpETaIUs IPOrpaMM.
BuptyanbHble MallivHBbI.
WuTterpupoBaHHas cpeia pa3paboTKu.

BoIscHATH pe3ynbTaTr paboThl
aNropuTMa JJisl UCIIOJIHUTENS

MIPU 33JIaHHBIX UCXOJIHBIX JIAHHBIX,
OTpeIEsATh BO3MOXKHBIE UCXOJIHBIC
JAHHBIE JUIsl U3BECTHOT'O PE3yJbTaTa.
[IpuBOOUTE PUMEPHI ANTOPUTMOB,
COZIepKaIIUX MOCIIEI0BATENbHBIE,
BETBSIIUECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UPOBATh IUKIUYECKUE
QITOPUTMBI 111 UCTIOJTHUTEJIS.
Briiensate 3Tansl penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TosICHATB CYIIHOCTH BBIIEIEHHBIX
ATaIloB.
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Metobl OTHaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
tabymil. OTIa0YHBIA BHIBOJ.
[TomaroBoe BbINOJIHEHNE POrPAMMBI.
Touxku ocranosa. IIpocmoTp 3HaueHUN
MEPEMEHHBIX.

SA3pik mporpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYUCIIEHHBIE, BEIICCTBCHHBIE,
CUMBOJIbHBIE, JJOTHYECKHE. BeTBICHUS.

CnoxHbie YCJIOBHAL. I_[I/IKJ'H:I C YCJIOBHUCM.

[{1KJIBI IO IEPEMEHHOM.
B3anmo3amMeHsIeMOCTh Pa3ITUYHbIX
BUJIOB LIMKJIOB. IHBapHUaHT IUKJIA.
CocraBieHue LUKIa C UCIIOIb30BaHUEM
3apaHee ONpeeIeHHOr0 NHBapHaHTa
UKJIA.

JlokyMeHTHpOBaHuE MPOrpaMM.
Hcnonb30BaHE KOMMEHTAPHEB.
[TonroroBka onuvcanusi NpOrpaMMbl

Y MHCTPYKLHHU JIJIS1 IOJIb30BATEIIS.
AnroputMbl 00pabOTKH HATypaTbHBIX
YUCell, 3aMCAaHHBIX B TO3UIIMOHHBIX
CUCTEMaX CUUCIICHHS: pa30HEeHHE
3aMKCH YKciia Ha OTACNbHbBIC TUDPHI,
HaXO0XJAECHUE CYMMBI U ITPOU3BEICHHUS
1udp, HAXOXKJICHUE MaKCUMAJIbHON

OTnaxuBaTh MPOTPAMMBI C TTOMOIIHIO
TPaCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEMN
OTJIaTIMKa CPebl TPOTPAMMHUPOBAHUSI.
CocTaBisATh JOKYMEHTALIUIO

Ha IIPOrpaMMmy.

PaspabarbeiBaTh 1 peam30BbIBATh

Ha SI3bIKE MPOTPAMMHPOBAHHSI
aJITOPUTMBI 0OPAOOTKH IEIBIX YHUCEN,
B TOM YHCJIC TIEPEOOPHBIE aITOPUTMBI.
Pa3pabarsiBaTh mporpamMmbl

JU1s1 0OpabOTKHU JJAHHBIX, XPAHSIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomra yughp
Yeno2o YUCia 8 pa3iudHblX CUCEMAX
CUUCTIEHUSL C UCNOIb30BAHUEM ONEPaAyUL
YenouUCTIeHHOU apu@dmMemuKu.

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

8 atinax
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(MUHUMAaNTBHOW) LU PBHL.
HaxoxaeHne Bcex MpOCThIX YUCET

B 33JlaHHOM Auana3one. [Ipeacrasienue
4HClia B BUJIe HaOopa MPOCThIX
COMHOXUTEJICH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBbIE U TBOMYHBIC
¢aitnbl. DaitoBbie IEpEeMEHHbBIE
(daitnoBeie ykazarenn). Urenue

u3 (aitna. 3anuce B aiin

3.2

BcniomorareapHbie
AT OPUTMBI

Pa3Ounenue 3amaun Ha moa3agadu.
[Toamporpammsl (poreaypbl

u ¢yakuun). Pekypcus. PekypcuBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEAYPHI ¥ (PYHKITUH.
Hcnonp30BaHue CTEKa A1 OpraHu3aluu
PEKYPCHBHBIX BbI30BOB.

Hcrnonp30Banue cTavgapTHON
OMOIMOTEKN SA3bIKAa IPOrPAMMHUPOBAHUS.
[Toaxrouenue OMOIMOTEK
IOAIPOrpaMM CTOPOHHUX
nponsBoauTened. MoayabHbINA IPUHIUI
MOCTPOEHUS TPOrpaMMm

Pa30uBaTh 3a7auy Ha MO/I3a/1a4H.
OdopMITATH TOTUYECKU LIETOCTHBIE
WJTU TIOBTOpSIOIIHECS pparMeHThI
MporpaMMbl B BUIE TTOAPOTrPAMM.
[TosICHATB CYIIIHOCTh PEKYPCUBHOIO
aNropuTMa.

HaxomuTs pexypcruBHBIE 00BEKTHI
B OKPYKAIOIEM MUDE.

Onpenensite pe3ysbTar padoThI

IPOCTOr0 PEKYPCUBHOIO AT OPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKN MOANPOrpamMM si3bIKa
MpOrpaMMUPOBAHUS, OUOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpyuMeHsSITh MOAYIBbHBIN TPUHITUTT
MpH pa3pabOTKe MPOTrpPaMM.
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Ilpakmuueckue pabomot:

1. Hcnonvsosanue noonpozpamm
CMAaHOapmuol OubIUOMeKU s3vIKa
NPOSPAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. PexypcusHvie noonpocpammeoi.

4. Mooynvublil npUHYUN NOCMPOEHUs.
npocpamm

3.3

YucrieHHbIE METOIbI

YucneHHble METOABL. ToUuHOE

U IPUOJIMKEHHOE PEIICHUS 3a/1auu.
YucneHHble METOIbI PEIICHUS
ypaBHEHHUI: MeTo iepedopa, METo
MOJIOBUHHOT O AesieHust. [Ipubnrmkennoe
BBIYHCIICHUE JJTUH KPUBBIX.
Boruucnenue miomanei ¢puryp

C IOMOIIbIO YHUCIEHHBIX METO/IOB
(MeTon MpAMOYTOJIbHUKOB, METO]]
Tpaneuuii). [Touck makcumyma
(MuHUMYMa) PYHKIIUUA OJTHON
NEePEMEHHONU METOAOM MOJIOBUHHOTO
JIeJICHUS]

[TosicHATH PUHIUITBI pabOThHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXIY TOYHBIM U TIPUOIMKEHHBIM
PEIICHUSIMU BEIYUCITUTETHHBIX
3ajay.

PazpabarbiBaTh U OTJIAKUBATH
MPOTPaMMBbI, PEATTU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, TPUOTHMKEHHOE
BBIYHCIICHUE JUTUH KPUBBIX

U Tuioniaien Gpuryp, moucKk MakCuMyMa
(MuHMMYMa) QYHKIIUUA OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuui.
2. Ilpubausicennoe sviyucieHue OnuH
Kpuswlx u nioujaoe guayp.

3. Iouck makcumyma (Munumyma)

@yHKYUU
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3.4 | AnropuTMBbl 00paboTKH 5 OOpaboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE (PYHKIIUH
CUMBOJIbHBIX JIaHHBIX Berpoennsie GyHKINM sI3bIKa A3bIKA IPOrPaMMUPOBAHUS

IPOrpaMMHPOBAHUS JJIs1 00pabOTKH TU1s1 00paOOTKH CUMBOJIBHBIX

CUMBOJIbHBIX CTPOK. AJITOPUTMBI CTPOK.

00pabOTKHU CUMBOJIBHBIX CTPOK: Pa3pabaThiBaTh U OTIAKUBATh

MOJICYET KOJIMUECTBA MOSBIICHUH MPOTPaMMBI, PEATTH3YIOIINE

CHMBOJIa B CTPOKE, pa30MEHNE CTPOKU TUIIOBBIE AITOPUTMBI 00pabOTKH

Ha CJIOBa 110 IPOOEIbHBIM CUMBOJIAM, CUMBOJIbHBIX JIaHHBIX H

MIOUCK MOACTPOKH BHYTPH JTaHHOU a BBIOPaHHOM SI3BIKE

CTPOKH, 3aME€Ha HAaUJEHHOM MOACTPOKU | IPOrpaMMHUPOBAHUS.

Ha JIPYryro cTpoky. ['eHepanus Bcex ITpeoOpa3zoBbIBaTH UKCIia

CIIOB B HEKOTOPOM aJi(haBUTE, B CUMBOJIbHYIO CTPOKY

YIOBJIETBOPSIIOIINX 33JaHHBIM U 00paTHoO.

orpanndeHusiM. [IpeobpazoBanue uncna | Ilpakmuueckue padomet:

B CUMBOJIbHYIO CTPOKY U 00OpaTHO 1. Ilocumeonvnas obpabomka cmpokx.
2. Obpabomka cmpok
C UCNOIL308AHUEM DYHKYUL
CMAaHOapmuou OUOIUOMEKU SA3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
Y0081emeopAIWUX 3A0AHHOM)
YCnosuio

3.5 | AnropuTMBbl 00paboTKH 10 MaccuBbl ¥ IOCTEI0BATEIILHOCTH [IpuBOIUTH MPUMEPHI OTHOMEPHBIX

MacCcCHUBOB

yncen. Beraucinenue 0000 eHHBIX
XapaKTEePUCTUK AJIIEMEHTOB MacCHBa
WJIM YHCJIOBOM ITOCJICOBATEIHLHOCTH
(CyMMBI, TPOU3BENICHUS, CPETHETO

Y IBYMEPHBIX MaCCUBOB.
[IpuBOIMTE MpUMeEpPHI 3a/1a4

13 MOBCEAHEBHOM JKU3HH,
IIPEANOJIArarONX UCTIOJIb30BAaHNE
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apu(hMeTHIeCKOro, MUHUMAIBHOTO
Y MaKCUMAaJIbHOT'O 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIIOIINX 33JAHHOMY
ycioBHI0). JIMHEHHBIN MTOUCK
3aJ]JaHHOTO 3HAYCHHS B MacCHBE.
CopTupoBKa OJHOMEPHOT'O MacCHUBA.
[IpocThie METOIBI COPTHUPOBKU
(MeTon my3bIpbKa, METOJ] BBIOOpA,
COPTHUPOBKA BCTABKAMM ).
CopTupOBKa CIUSHUEM.

beIcTpas copTUpOBKa MaccuBa
(asmroput™ Quickcort).

JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM

MacCHBe.
JIByMepHbIE MacCUBBI (MATPULIbI).
Anroput™mbl 00pabOTKH ABYMEPHBIX
MAaCCHBOB: 3aI0JHEHUE ABYMEPHOIO
YHCJIOBOI'0 MAacCUBa 0 33JaHHBIM
IpaBUjIaM, TIOMCK HJIEMEHTa

B IBYMEPHOM MAaCCHUBE,
BBIYKCIIEHUE MAKCUMyMa
(MUHUMYyMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOI'O MAacCHBa, IEPECTaHOBKA
CTPOK M CTOJIOI[OB IBYMEPHOI'O
MaccuBa

MAacCCHBOB.

Pa3pabarsiBaTh 1 OTIaXKUBAThH
IIPOrpaMMBbl, PeaIu3YIOIINE TUIIOBBIC
ITOPUTMBI 00PabOTKH OJHOMEPHBIX
1 JIByMEPHBIX MAaCCHBOB, HA BEIOPAHHOM
SI3BIKE TIPOTPAMMHUPOBAHUS.
Paszpabamvisame npocpammoi

0J151 peulenust npOCmuixX 3a0a4 AHAIU3A
OAHHBIX.

Ilpakmuueckue pabomot:

1. 3anonnenue maccusa.

2. Bviuucnenue 06006uenmnvix
Xapakxmepucmux mMaccusa (Yuciosou
noc1e008amelbHOCHU).

3. Houck munumanbHo20
(MaxKcumMatbHO20) d1eMeHmMa 8 YUCI080M
maccuee.

4. Jluneiinwiii nouck 3a0aHHO20
3HAYeHUsl 8 Maccuse.

5. Ilpocmoie memoOowl copmuposxu
Mmaccuaa.

6. bvicmpas copmuposka maccusa.

7. Jleouunwlii nouck.

8. Obpabomka mampuy.

9. Ananusz oannvix

Hroro no pazneny

44
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Paznen 4. UndpopMannoHHbIe TEXHOJIOTMH

4.1 | OO6paboTKa TEKCTOBBIX 6 TekcToBBII mporeccop. Pa3pabaThiBaTh CTPYKTYpY AOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u ¢popMaTHpOBAHUE. Hcnonb30BaTh CpeicTBa aBTOMATH3AIAH

[IpoBepka opdorpaduu v rpaMMaTHKU. | TIPU CO3JIaHUN JOKYMEHTA.
CpencTBa Mmoucka U aBTO3aMEHBI [TpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. HMCTOYHHUKOB ¥ 0(hOpMIICHUS
Hcnonp30BaHue CTUIIEH. O6ubarorpaduIecKux CChLIOK.
CTpyKTypupOBaHHbIE TEKCTOBbBIE [IpyHUMAaTh yyacTue B KOJJIEKTUBHOM
NOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexktuBHas pabota ¢ ToOKyMeHTaMH. | BbIMonHATH HA00p U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6naunsie | Ilpakmuueckue padomol:
cepBuchl. Jlenoas nepenucka. Pedepar. | I. Bepcmka 0oxymenmos
[IpaBmia MUTHPOBAHUS NCTOYHUKOB H C MamemMamuyecKumu Qopmynamu.
oopmiieHns: OudIMOrpaduIecKux 2. MuozcocmpanuuHnvle 0OKyMeHmbL.
ccpiiok. OdopMiieHue CIucKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubmocpaguueckux onucanuil.
3HAKOMCTBO C KOMITbIOTEPHOU BEPCTKOU
TekcTa. TeXHUYecKue CpeICTBA BBOJIA
TekcTa. Crenuain3upoBaHHbIE CPEJICTBA
PEIAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Anamu3 na"HHeIx. OCHOBHBIE 3aa4N [IpuBOIUTH PUMEPHI 33]1a4 aHAJIA3a

aHAJIN3a TaHHBIX: TPOTHO3UPOBAHKUE,
KJ1accudukarus, Kiactepusanus,
aHaJIN3 OTKJIOHEHUIA.

JaHHBIX.
IToscHATh HaA IpUMeEpax
[IOCJIEI0BATENIBHOCTD PELICHUS 3a1a4
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[TocrmeqoBaTEMBPHOCTD PEIICHUS 3a7a9
aHaJIM3a JIaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYMCTKA U OIIEHKA Ka4eCcTBa
JIAaHHBIX, BEIOOP W/WJIH TTOCTPOCHHE
MOJIENH, MPeoOpPa30BaHNUE JaHHBIX,
BU3YaJIU3allusl TaHHBIX, HHTEPIPETALIHSI
pe3ynbTaroB. [IporpamMmMmHublie cpeacTBa
Y UHTEPHET-CEPBUCHI JIs1 00paOOTKH

Y TIPEJICTaBIICHUS JaHHBIX. bonbive
naHHble. MamuHHOe 00y4YeHue.
HUnmennexkmyanvHolil aHaiu3 OaHHUIX.
AHanu3 TaHHBIX C TOMONIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CpEeIHETO apu(hMeTUIECKOro,
HanOOJBIIET0 (HAMMEHBIIIET0) 3HAYCHUS
nuana3oHa. Beraucienue

ko3 HUIMCHTA KOPPEISIINH IBYX PSIOB
naHHbIX. [TocTpoeHue cTon0UYaTHIX,
JMHENYaThIX U KPYTOBBIX IUAarpaMM.
[TocTpoenue rpadukoB QyHKITHA.
[TonOop nuHWYM TpeH A, pelieHue 3a1aq
MIPOrHO3UPOBAHMSI.

YuciieHHOEe peleHne ypaBHEHU N

C TIOMOIIIBIO TTOA00pa IMapameTpa.
OnTuMu3aIms Kak MOUCK HAMITy4IIIEro
pelieHust B 3aJJaHHBIX YCIOBUSX.
[leneBast GyHKIMS, OTPaHUYCHUS.

aHaJM3a TaHHBIX.
PemaTte mpocTeie 3a1aun aHanM3a
JAHHBIX C TIOMOIIBIO AJICKTPOHHBIX
TabuII.

Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
Hcnonbs3oBare cpeacTna Aea10BOM
rpaduKu AJi HarJIsIAHOTO
Npe/ICTaBJICHUS JaHHBIX.

Pewmars npocTeie pacuyeTHbIe

Y ONITHMU3AIUOHHBIC 33/1a4H C
MTOMOIIBIO YJIEKTPOHHBIX TAOJIHII.
Ilpakmuueckue pabomoi:

1. Ananu3z 0anHvix ¢ NOMOUBIO
INEeKMPOHHBIX MAOIUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
0bpabomku OaHHLIX 8 8Ude OUACPAMM
cpeocmeamu peoaKmopa 1eKmpOHHbIX
maoauy.

3. I[loo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ nOMOWbI0 nodbopa napamempa.

5. Pewenue 3a0auy onmumu3ayuu

C NOMOWbIO 2JIEKMPOHHLIX MAO.IUY
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JlokasibHbIE U TJI00AJIEHBI MUHUMYMBI
neneBoi Gynkiuu. Pemenue 3amau
ONTUMHU3ALUHU C TOMOUIBIO
AIICKTPOHHBIX TAOIHIY

Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3liesioB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB o0y4arommxcs

y4e0HOr o mpeMeTa

Pasznen 1. Teopernueckue ocHOBbI HHGPOPMATHKH

1.1

Nudopmarms
¥ THGOPMAITMOHHEIE
MPOLIECCHI

10

Teopernueckue MOAXO/bI K OLEHKE
KOJIMY€eCTBa HH(OpMAIIUU.

3aKoH aAIUTUBHOCTH WH(OpMAITIH.
dopmyna Xaptiu. Madopmarus

1 BepoATHOCTh. Dopmyina [lleHHOHA.
AJITOPUTMBI CKATHSI TAHHBIX. AJITOPUTM
RLE. Anroputm Xadgdpmana. Anropurm
LZW. ANropuT™MBbl CKaTHsl TaHHBIX

C IOTEpSAMU. Y MEHBIIIEHUE TITyOUHBI
KOJAupoBaHus 1BeTa. OCHOBHbBIE UJIEU
anroput™moB cxarust JPEG, MP3.
CKopocCTh niepeayu JaHHbIX.
3aBUCUMOCTh BPEMEHHU Mepeiaun

oT nH(pOpPMAITMOHHOTO 00bEMa TAHHBIX
Y XapaKTEPUCTUK KaHAJIA CBSI3U.
[IpuynHbBI BO3BHUKHOBEHUS OIIMOOK
npu nepeaade naHHbix. Kogpl,
MO3BOJISIIOIIME OOHAPY>KUBATh

Y UCTIPABIISATh OIIMOKY, BO3HUKAIOIIINE
IIpU Niepeaayde NaHHbIX. Paccrosnue
XsmmuHra. Konuposanue

¢ moBTOpeHreM O0MTOB. Kosb

XapakTepru30BaTh pa3IMuHbIE
TEOPETHUYECKUE MOAXO0/IbI K OLICHKE
KOJIMYECTBA UH(DOPMAIIHIH.

OnuceIBaTh U3y4aeMbI€ alNr OPUTMBI
CKaTHUs JIaHHBIX, CPABHUBATH
pe3ynbTaThl UX pabOTHI.

Pemate 3anaun Ha onpeneneHue
BPEMEHH MEPEIaYU TAHHBIX M0 KaHAIY
CBSI3U C U3BECTHBIMH XapPaKTEPUCTUKAMHU.
[TosicHATH IPUHITUTIBI OOHAPYKEHUSI

Y WCTIPaBJICHUsI OLIMOOK MpH Mepeaade
JAHHBIX C TIOMOIIbIO
MOMEX0YCTONYUBBIX KO OB.

[TosiCHATH 3HaUYEHUE MOHATUI
«CHUCTEMAay, KIIOACUCTEMAY,
«CUCTEeMHBIN 2 heKT,
«YTIPABJICHHUEY; 3HAUCHHE 00PATHOMN
CBSI3U JUISl AOCTHKECHUS LIETU
YIPaBIICHUS.

Ilpaxmuueckue padomoi:

1. Coicamue OanHbIX C NOMOWBIO
aneopumma RLE.
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X3MMMUHTA.

Cucrtembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozeiicteue. CucreMHsbiit 3G dexT.
VYpasnenue kak UHPOPMAITMOHHBIN
npoiiecc. OOpatHasi CBSI3b

2. Corcamue OaHHBIX ¢ NOMOWDBIO
aneopumma Xagppmana.

3. Coicamue 0anHbIX ¢ nomepsamu
(ancopummor JPEG, MP3).

4. Ilomexoycmotiuuswle KoOvl

1.2

MonenupoBanue

Mogaenu u monenuposanue. Llenb
MOJICTTUPOBAHUS. AICKBATHOCTD
MOJIEIT! MOJICTTUPYEMOMY OOBEKTY
WJIM TIPOLIECCY, eI MOAEIUPOBAHUS.
dopManu3aus MpUKIAIHbIX 33/1a4.
[IpencraBnenue pe3yabTaToB
MOJICTMPOBAHUS B BUJIE, YIOOHOM

JUJIS1 BOCITPUSITHS UEJIOBEKOM.
['paduueckoe mpencraBiieHUe JaHHBIX
(cxeMbl, Ta0IUIBL, TpaQUKN).

['padbr. OcHOBHBIC TOHATHS. BHbl
rpadoB. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUIl CMEXHOCTH, BECOBBIX MaTpHII,
CIIMCKOB CMEXHOCTH. Perenne
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX
C aHaIM30M I'padoB (TOCTPOCHHUE
ONTUMAJILHOIO MMYTH MEXK]1y BEPIIMHAMU
rpada, onpeereHre KOJIM4ecTBa
pPa3TUYHBIX MyTEH MEXKY BEpIIMHAMU
OPUEHTHPOBAHHOTO ALIUKINYECKOTO
rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBbs
noucka. CriocoObl 00Xx0/1a AepeBa.

OnpenensTe NOHATHS «MOJEIbY,
«MOJEIIUPOBAHUEY.
Knaccuduuuposars moaenu

110 33IJaHHOMY OCHOBAHHIO.
OnpenensaTs Uenb MOAEIUPOBAHHUS

B KOHKPETHOM CJIy4ae.

[IpuMEHATH aNrOpUTMBI HAXO0XKACHUS
KpaTyalIlnX IIyTEN MEXy BEpPIIMHAMUA
OpPUEHTUPOBAHHOIO rpada.
[TprMeHSTh aNropuTMbl ONPEIACICHUS
KOJIMYECTBA PA3IMYHBIX IYTEH MEKIY
BEPIIMHAMHU OPUEHTUPOBAHHOIO
aIMKJIMYeCcKOro rpada.

[IpuBOINUTE MPUMEPHI UCIIOIB30BAHUS
JiepeBbeB U TpaoB MpHU ONMKUCAHUU
00BEKTOB U MPOLIECCOB OKPYKAIOIIErO
Mupa.

Ctpouts nepeBo nepedbopa BapuaHTOB.
XapakTepu30BaTh UTPY KaK MOJEIb
HEKOTOPOH CUTYallNH.

JlaBath omnpeneneHue BIMTPBILIHON
CTpaTeruu.

OnuceIBaTh BBIMTPBILIHYIO CTPATETUIO
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[IpencraBienue apupMeTUIECKUX
BBIPQKEHUH B BUJIE JIEPEBa.
JIucKpeTHBIC UTPHI JBYX UTPOKOB

¢ monHo# nHpopMmanmeit. [Toctpoenne
nepesa nepebopa BapuaHTOB, OMMCAHNE
CTpaTeruu UTPhl B TAOTUIHON (popme.
BBIMTpEITITHBIC W TTPOUTPHITITHBIC
MO3UIMU. BBIUTPEINTHBIC CTPAaTEer Uy,

CpCI[CTBa HCKYCCTBCHHOI'O MHTCIIJICKTA.

CepBuUCHI MAIIMHHOTO MTEPEBO/IA

Y pacno3HaBaHUsl YCTHOM PEUH.
KoruutuBHbIE CEPBUCHI.
WNnentudukanus 1 mouck
U300paK€HUH, pacro3HaBaHUE JIULI.
Camo00yJaronuecs CUCTEMBI.
HckycCTBEHHBI HHTEIUIEKT

B KOMITBIOTEPHBIX UT'PaX.
Hcnons3oBaHue METOI0B
HMCKYCCTBEHHOI'O MHTEJIEKTA

B 00YyYaroNIMX CUCTEMAX.
Hcnonb3oBanne METOI0B
MCKYCCTBEHHOI'O MHTEIJIEKTa

B poOOoTOTEXHUKE. IHTEpHET Bemle.
[lepcniekTUBBI pa3BUTHS
KOMITbIOTEPHBIX HHTEUIEKTyaIbHBIX
CUCTEM.

Heitponusie cetn

B 33JIaHHOM UTPOBOM cUTyaluu B opme
JiepeBa WiM B TaOJIMYHON opme.
[ToACHATH NOHATHUS «UCKYCCTBEHHBIN
WHTEJUIEKTY», «MAIIMHHOE 00 YUCHHE.
[IpuBOAUTH MPUMEPHI 3a]1a4, PEIIaeMbIX
C IOMOIIIbIO0 UCKYCCTBEHHOT'O
WHTEJUICKTA.

Ilpakmuueckue padomoi:

1. Ilouck svlucpvluuHoU cmpame2uu

8 uepe ¢ noHoU uUHpopmayuel.

2. Cpedocmea uckyccmeeHHo20
uHmeneKma

Hroro no pazneny

18
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Pa3znen 2. AlropurmMbl 1 NpOrpaMMHpP OBaHUE

2.1 | DemeHTHI TEOPUHN 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH IOHATHSI «BBIYUCIIATEIbHBIN
JIITOPUTMOB Mammuna TeroprHra Kak yHUBEpCaJlbHasl | MPOLIECCY, «CI0KHOCTD aIr OPUTMAay,

MOZEJb BEIYUCICHUA. «(PHEKTUBHOCTD AT OPUTMAY.
Tesuc Uepua—Thropunra. [TpuBoauTh puMepsl 3HPEKTUBHBIX
OneHka CI0KHOCTH BBIYUCIEHUHN. AJITOPUTMOB.
Bpewms pabotsl 1 00beM ucnosibzyemor | COCTaBIATh MPOrpaMMBbI JIJIsl MAIIUHBI
IIaMATH, UX 3aBUCHMOCTB OT pazMepa Teropunra.
UCXOAHBIX NaHHBIX. OLcHKa JlaBaTh OLICHKY CJIOKHOCTH U3BECTHBIX
ACUMIITOTHYECKOU CII0KHOCTH QJIITOPUTMOB.
QJIITOPUTMOB. AJITOPUTMBI Ilpakmuueckue padomoi:
MOJIMHOMHAJIBHOM CITOKHOCTH. 1. Cocmaenenue npocmot npocpammsl
[lepeGopubie anroputmsl. [Iprumepsl ons mawiunwvl Telopunea
pa3IMYHbIX AJITOPUTMOB PELLIEHUS
OJIHOM 3aJ1auM, KOTOPbIE UMEIOT
Pa3IMYHYIO CIOKHOCTh

2.2 | Anroputmsl 28 ITorck MpOCThIX Yncen B 3aJaHHOM Hcronp30BaTh aaropuTM «pemero

U CTPYKTYPBI JaHHBIX

Jana3oHe ¢ MOMOILBIO aJropuTMa
«perreTo DpaTocheHa.
MHoropa3psiiHbIe 1IeTble YHCa,
3a71aud JUIMHHON apu(pMETHKH.
CrnoBapu (accolMaTUBHbBIE MAaCCHUBBI,
OTOOPaKEHUS ). XII-TaOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO
cJIoBaps Ui 3aJJaHHOTO TEKCTA.
Crexu. AHAIIN3 IPABUIIBHOCTH
CKOOOUYHOTO BhIpakeHHUs. Brruncnenue

Opatochena» it morucKa MPOCTHIX
YUCeN B 33ITaHHOM JTUaTla30He.
[TosicHATH IPUHITUTIBEI 00PaOOTKU
MHOTOPA3PSITHBIX MEJTBIX YUCET

Y PeaTM30BhIBATH COOTBETCTBYIOIINE
JITOPUTMBI HA SI3BIKE
IPOrpaMMHUPOBAHMUS.

[TpumeHsTH c0Bapu
(accormaTBHBIC MACCHUBHI,
oToOpaXkeHus1) B 3a7a4ax o0paboTKu
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apu(pMETUUECKOTO BhIpaOXKCHUS,
3aMMCaHHOTrO B MOCTPUKCHON (hopMme.
Ouepenu. Mcnons3oBanue ouepenu
JUUIs BPEMEHHOT'O XPaHEHUSI TaHHBIX.
Anroputrmsl Ha rpadax. [locrpoenue
MHUHUMAJIBHOI'O OCTOBHOT'O JI€PEBA
B3BELICHHOI'O CBSI3HOTO
HEOPUEHTUPOBAHHOIO rpada.
KonnyecTBo pa3imuyHbIX yTEeH MEXIY
BEpIIMHAMH OPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada. AIroputm
Heiikcrpel. [lepeBbs. Peanuzanus
JIEPEBA C MMOMOILBIO CCHIIOYHBIX
CTpYKTYp. [BonuHbIe (OMHApPHBIE)
nepebs. [loctpoenue nepena

JUISL 33JTAaHHOTO apru(PMETHIECKOro
BbIpaKeHUs. PEKypcUBHBIE aTOPUTMBI
obxoza aepesa. Mcnonb3oBaHue cTeka
U ouepenu Iyl 00Xoja aepena.
JlnHamMu4eckoe mporpaMMHUPOBAHHUE KaK
METOJ PELICHHUS 33]1a4 C COXPAHEHUEM
IIPOMEKYTOUHBIX PE3YJIBTATOB. 3aa4H,
pemaemMple ¢ HIOMOIIBI JUHAMUYECKOTO
MPOrpaMMUPOBAHUS: BBIYHCIICHUE
PEKYPCUBHBIX ()YHKIIUMA, TOACUET
KOJIMYECTBA BapUAHTOB, 3a]1au
ONTUMU3AIUN

JTAHHBIX.

BrInonHATE IpOCTON aHaIM3 TEKCTa
Ha €CTECTBEHHOM S3bIKE, B TOM UHCJIC
C HCMOJIb30BAaHUEM PETYJIIPHBIX
BBIPAKCHUM.

[TosicHSITh TPUHIIUTIBI PAOOTHI CTEKA
U O4epe/Id, UCTIOIb30BaTh CTEKH

U o4epen JJIs PEeIICHUS
QITOPUTMUYECKUX 3a/1a4.
Peanu3oBbIBaTh M MCIOJIB30BATh
JIBOMYHBIE (OMHAPHBIC) EPEBbS

U rpadbl A1 pelieHus 3a1a4
00pabOTKHU JIaHHBIX.

Hcnonb30BaTh TMHAMUYECKOE
MIpOrpaMMHUPOBaHUE

JIJIS1 BBIYMCIICHUS PEKYPCUBHBIX
GyHKUUMN, TOICUeTa KOJTMYeCcTBa
BapUAHTOB U PEIICHUS 33724
ONTUMM3AIIUH.

Ilpaxkmuueckue padomeor:

1. Ilouck npocmvix yucen 8 3a0aHHOM
ouanasome.

2. Peanuzayus evruucnenuu

C MHO20PA3PAOHLIMU YUCTIAMU.

3. Ilocmpoenue angasummno-
YACMOMHO20 C108APsL OJisl 3A0AHHO20
mexcma.
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4. Ananuz mexcma Ha ecmecmeeHHOM
sA3bIKe.

5. Bviuucnenue apugmemuuecxkozo
8bIPAACEHUS, 3ANUCAHHO20

6 nocm@uKkcHou gopme.

6. Ucnonv3oeanue ouepeou.

7. Hcnonvzosanue oepesves

0J151 BIUUCTICHUS. APUDMEMUUECKUX
BbIPANHCEHU.

8. Bviuucnenue onunvl Kpamuatiuie2o
nymu mexicoy epuuHamu epaga
(ancopumm Jletikcmpul).

9. Bviuucnenue pekypcusHvix ¢hynkyuti
C NOMOWBIO OUHAMUYECKO20
NpPO2PAMMUPOBAHUL.

10. [loocuem xoauuecmea 8apuaHmos
C HOMOWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0ay onmumusayuu

C HOMOWBIO OUHAMUYECKO20
NpPOPAMMUPOBAHUS

2.3

OCHOBBI 0OBEKTHO-
OPUEHTHUPOBAHHOT O
POrpaMMHUPOBAHUS

16

[Touste 06 0O BEKTHO-

OPUEHTHPOBAHHOM IPOIPAMMHPOBAHUH.

OOBeKTHI U K1acchl. CBoiicTBa

1 MeTOAbl 00BEKTOB. OOBEKTHO-
OPUEHTUPOBAHHBIN aHAJIN3.
Pa3zpaboTka mporpamMm Ha OCHOBE

[TosicHATH OCHOBHBIE TIPUHITUITHI
00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPaMMHUPOBAHUSI.
[TpoexTupoBaTh M UCIONB30BATH
IIPOCTHIE KJIACCHI OOBEKTOB.
[TpoexTupoBaTh UEPAPXUU KIIACCOB
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O00BEKTHO-OPUEHTUPOBAHHOT'O MOJX0/Aa. | JJIsl OMUCAHUS MPEIMETHOM
Wukarncymsiusi, HacleI0BaHue, o0JacTH.
OJIUMOP(PU3M. PazpabateiBaTh IporpamMmsl
Cpenpl ObICTpOI pa3pabOTKH IPOrpaMm. | ¢ rpaduueckum uHTEpdeiicom.
[IpoexTrpoBanue uHTepderica N3ydars BTOpOU SA3BIK
noJsib30Baress. Vcmnoib30BaHue TOTOBBIX | MPOrPaMMHUPOBAHUS
YIIPABJIIEMbBIX 3JIEMEHTOB Ilpaxmuueckue padomeoi:
JUTsl MOCTpOeHUs uHTepdeica. 1. Hcnonv3oeanue 20mogvix K1accos
O0630p SI3bIKOB TPOrpaMMUPOBAHHSL. 8 npozpamme.
[TonsiTue 0 mapagurmax 2. Paspabomxa npocmotu npoepammoi
pOrpaMMHUPOBAHUS C UCNONBL30BAHUEM KAACCOS.
3. Paspabomka xknacca, Ucnonb3youe2o
UHKANCYnayuio.
4. Paspabomxa uepapxuu Kiaccos.
5. Pazpabomka npocpammoi
¢ epachuueckum unmepgheticom

Hroro no pazaeny 50
Pa3znen 3. UnopMannoHHbIe TEXHOJIOT A
3.1 | KomnbrorepHo- 8 Orarbl KOMIBIOTEPHO-MATEMATHYECKOr0 | BBIIEIATH 3Tanbl KOMIIBIOTEPHO-
MaTEMaTHYECKOe MOJIEJIMPOBAaHM: TIOCTAaHOBKA 3a/a4H, MaTeMaTHYECKOTr0 MOJEIMPOBAHNUS
MOJIEIMPOBAHUE pa3paboTKa MOJIENIU, TECTUPOBAHNE Y pPEaM30BbIBATh UX C TOMOIIbIO
MOJIENIN, KOMITbIOTEPHBIN IPOrpaMMHOIr0 00ECIICUEHHUS.
DKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB [TosicHATH HEOOXOAMMOCTh U CYLIHOCTh
MO/IEJTMPOBAHMUSI. JUCKPETU3aLUU MPU PEILIEHUN

Jluckperuzanus Ipyu MaTeMaTHIECKOM BBIUMCIUTEIBHBIX 3a/1a4 C ITOMOIIBIO
MOJICTTMPOBAHUN HEMPEPHIBHBIX KOMITbIOTEPOB.
npoiieccoB. MoaenupoBanue IBuxeHus. | Mcmoib30BaTh UMUTAIMOHHOE
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MOI[CJ'IHpOBaHI/Ie OMOJIOrHYECKHX
cucteM. MaTtemaTudeckue MOACIIN
B DKOHOMHUKE. BrIuncnuteabHbie
9KCIICPUMCHTHEI C MOJCIISIMU.

O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA.

Metoa HaMMEHbIITUX KBAIPaTOB.
OneHka YnCI0BbIX TApaMETPOB
MOJIETTUPYEMBIX OOBEKTOB

U 1poreccoB. BoccraHoBiieHne
3aBUCHMOCTEN MO pe3yJIbTaTam
DKCIEPUMEHTA.

BeposTtHocTHbIE MOaenn. MeToabl
MomnTte-Kapino. UImutanronsoe
MozenrupoBanue. CHCTEMBI MaCCOBOTO
00CTy>)KMBaHHS

MOJICTUPOBAHKE, B TOM YHUCJIE
HA OCHOBE BEPOSITHOCTHBIX MOJIECIICH.
OOpabaThIBaTh pe3yJbTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomot:

1. Mooenuposanue osudiceHusl.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonunoe mooenuposanue
¢ nomowwto memooa Monme-Kapio.
4. Obpabomxa pe3ynrbmamos
9KCnepumenma

3.2

ba3sl jaHHBIX

10

Tabnuunbie (pensiroHHbIe) 0a3bl
naHHbIX. Tabauia — npeacTaBiacHUe
CBEJIECHUN 00 OJHOTUIHBIX OOBEKTAX.
ITone, 3anucek. Kimrou Tabnuiel. Pabora
C TOTOBOU 0a301 JaHHBIX. 3al0JIHEHUE
0a3bl JaHHbIX. [Touck, copTupoBKa u
bunpTpanys 1aHHBIX. 3aIPOChI

Ha BBIOOPKY JTAHHBIX. 3aMpPOCHI

c mapameTpamu. Beruncrnsiembie momis
B 3aIpocax.

MHuoroTta0iauuHbie 0a3bl JaHHBIX.
Tunsl cBsI3eit MeXKTy TaOJIUIIAMH.

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJICNb TIPEIMETHOM 00IacTH.
[IpoexkTrpoBaTh MHOTOTAOIMYHYIO Oa3y
TTAaHHBIX.

OcyIiecTBIsATh BBOJ U PEIAKTUPOBAHNE
TaHHBIX.

OcCyIecTBIsATh COPTUPOBKY, TOUCK

Y BBIOOD JIaHHBIX B TOTOBOMU 0aze
JTAHHBIX.

dopmMupoBaTh 3aIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0azamu JaHHBIX.
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Buemmnnit ximrod. LlenoctHOCTh 0a3bl
JIAHHBIX. 3aMPOChl K MHOTOTaOJIMYHBIM
0a3aM JaHHBIX

VYpapnars 623011 JTaHHBIX

C TIOMOIIIBIO MPOCTHIX 3aMTPOCOB

Ha s3p1Ke SQL.

[TosicHATH 00JIacTH IPUMEHEHWS,
JOCTOMHCTBA U HEJIOCTATKH
HEPEJISIMOHHBIX 0a3 TaHHBIX

B CPaBHEHUU C PEJISIITUOHHBIMH.
Ilpakmuueckue pabomoi:

1. Paboma c comoeoii 6a30ti OAHHbIX.
2. Pazpabomxa muocomabauurotl 6a3vl
OQHHBIX.

3. 3anpocwi k MHO2OMAbAUUHOU Oa3e
OQHHBIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO
azvika SOL

3.3

Be0-caiiTel

14

HNurtepner-nipunoxenus. [lonsarue o

CEpPBEPHOM M KIIMEHTCKOW YacCTsIX CauTa.

TexHOJIOTHUST «KJIMEHT — CEPBEP», €€
JIOCTOMHCTBA U HepocTaTKU. OCHOBBI
s3pika HTML 1 kackagabIxX TaOJIALL
cruiiert (CSS). Cuenapuu Ha si3bIKe
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE.
Pa3Mmelienue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiiioB Ha callT

[TosICHATh TPUHIIUIIBI TEXHOJIOTUHU
«KJIMEHT — CEpPBEP» HA MPUMEPE
B3aMMO/IelCcTBUS Opay3epa

u BeO-cepBepa. Co3naBarh NpocThie
BE0-CTpaHULIbI, UCTIOJIb3YS S3BIK
pasmetkn HTML, kackagHbie TaOIUIIBI
CTUJIEN U CLIEHAPUHU HA SI3bIKE
JavaScript. OnuckIBaTh TEXHOJIOTHIO
pa3MeleHus cautoB B cetu MHTEepHET.
Ilpaxkmuueckue padomui:

1. Coz0anue mexcmogoi
6eO-cmpaHuybl.
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2. Cozoanue eeb-cmpanuybl,
sKIIOYAIOUCU MYTbMUMeOULIHbLE
00BeKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8u0eo).

3. Oghopmnenue cmpanuyvl ¢ NOMOUBIO
KACKAOHBIX mabiuy cmuJiell.

4. Ucnonv3osanue cyenapues Ha s3biKe
JavaScript

34

KomnbrorepHas
rpaduka

BBon n3o00paxkeHuii ¢ KCIOJIb30BaHUEM
Pa3IMYHBIX U(PPOBBIX YCTPOUCTB
(mudpoBBIX PoToaIMmapaToB U
MHKPOCKOIIOB, BUIEOKAMED, CKAHEPOB
U APYTUX YCTPOICTB).

['paduueckuii penakrop. Paspemenue.
Kanpuposanue. McnpaBnenue
IEepCIEKTUBEI. I ucrorpamma.

Koppekuus ypoBHEN, KOPPEKLUS LIBETA.

OO6eciBeurBaHUE IIBETHBIX
n3o0paxxeHuit. Perymn. Pabota

¢ obmnactamu. OUIbTPHI.
MHorocnoitHbIe H300pakeHUs.
TekcroBele ciion. Macka cios.
Kananel. CoxpaHeHue BbIJICTICHHON
obnactu. [loaroroBka mocTpanui
17151 BeO-CaliTOB. AHUMUPOBAHHBIE
M300paKeHUs.

Bexropnas rpaduka. [I[puMuTHBEI.

BrInonHITh 0011yI0 KOPPEKIIHIO

U (PPOBBIX N300PAKEHUH.

[TprMeHsATh HHCTPYMEHTHI
rpaguyecKkoro pelakTopa K OTAeIbHBIM
00JacTsIM U300paKEeHHUS.

CTpouTh MHOTOCTIOMHBIE U300PAKEHUS
C MCTIOJIb30BAaHUEM MAaCOK, TOTOBUTh
WUTIOCTPAIIUU TSl pa3MeIleHUs

Ha BeO-caiiTax, CO34aBaTh
AaHUMHUPOBAHHBIC U300PAKECHUS.
Co3znaBaTh BEKTOpHBIE H300paxeHus

C IOMOUIBIO PEAAKTOPA BEKTOPHOMN
rpadUKu WK UHCTPYMEHTOB
TEKCTOBOTI'O Ipolieccopa.
Ilpakmuueckue pabomei:

1. Obpabomxa yugposvix homoepaghuii
(kaopupoeanue, ucnpagieHue
nepcneKmussl, KoppeKyus ypoeHel,

KOppeKyus yeema,).
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N3meHenune nopsaka 3JIeMEHTOB.
BripaBHuBaHue, pacpeaeieHue.
['pynmmuposka. Kpuseie. @opmarsl

BEKTOPHBIX PUCYHKOB. Mcronib30BaHue

KOHTYpPOB. BekTopu3zaliusi pacTpoBbIX
U300pakeHU M.

[IpuHUOHNBI TOCTPOCHHUS

U PENAKTUPOBAHUS TPEXMEPHBIX
Mozened. CeTouHble MOJIEIH.
Marepuansl. MonenupoBanue
HMCTOYHUKOB OCBEILICHUSI.

Kamepsbl. AIITMTUBHBIE TEXHOJIOTUU
(3D-tipunTepsr). [lonsitue

0 BUPTYaJbHOU PEaJIbHOCTH

Y JIOITIOJITHEHHOW PEaIbHOCTH

2. Pemywb yugposwvix pomozpaguii.
3. Muozocnoiinvle usoopasicenusi.

4. AHumuposanmvie u300PANCEeHUSL.
5. Bexmopnas epaghuxa

3.5

3D-MoaenupoBaHue

[IprHIMIIBI TOCTPOEHUS

U PEIaKTUPOBAHUS TPEXMEPHBIX
Mozaenei. CeTouHble MOJIEIH.
Marepuansl. MogenvupoBanue
MCTOYHUKOB OcBelleHus. Kamepsi.
AJITATUBHBIE TEXHOJIOTUN
(3D-nipuHTEpHI).

[lonsiTHE O BUPTYyaIbHON PEATBHOCTH
Y JIOTIOJIHEHHOW peabHOCTH

[ToACHATH TPUHLIUIIBI ITOCTPOCHUS
TPEXMEPHBIX MOJIEIIEH.
BpImonHATh onepanuu 1no nmocTpoeHUIo
Y PENAKTUPOBAHUIO TPEXMEPHBIX
MOJEJIEN.

Pa3smemare Ha BUPTyaIpHOU
CLIEHE HCTOYHUKHU OCBEUICHUS

Y KaMepBl.

[IpuBOAUTE IPUMEPHI
WCTIOJIb30BAHUS TEXHOJIOTUH
BUPTYAJIbHOM U JIOTIOJTHEHHOU
pEaIbHOCTH.
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Ilpakmuueckue pabomwi:

1. Coz0anue npocmulx mpexmepHbix
Mooeneu.

2. Cemounvie mooenu.

3. Penoepune

Hroro no pazneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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NEPEYEHD (KOJU®PUKATOP) IPOBEPSIEMbIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA30OBAHUSA U DJIEMEHTOB
COJEPXAHHUS IO UHOPOPMATHUKE

Jl1s IpoBeIeHUST €IMHOT'0 TOCYAapPCTBEHHOI'0 dK3aMeHa 110 HHpopMaTHKe (anee —

EI'> no wundopmaruke) wucnonb3dyercs mnepedeHb (Koaudukarop) MpoBepsieMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpOrpamMMbl

CpeIIHero o0I1Iero oopa3oBaHus U JIEMEHTOB COJEPIKaHUSI.

IIposepsiembie Ha EI'D no nngopMmaTuke TpeGoOBaHUs K Pe3yJIbTaTaM OCBOEHHSA
OCHOBHOI1 00pa3oBaTeIbHOM NPOrpaMMBbl CPpeAHero o01mero 00pa3oBaHusi

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl CPETHETO OOIIETO
oOpa3zoBaHUs

1.

3HaTh (TOHUMATB)

1.1

[ToHnMaHKe OCHOBHBIX MPUHIIMIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTALMOHAPHBIX U  MOOWJBHBIX  KOMIIBIOTEPOB;
TEHJICHLIUN Ppa3BUTHUS KOMIIBIOTEPHBIX TEXHOJOTMU; BIIAJICHUE
HaBbIKaMH padOThl C OINEPALMOHHBIMU CHUCTEMaMH W OCHOBHBIMH
BUJIAMU TIPOrpPaMMHOr0 oOecrieueHus: JJid pelleHus] y4eOHbIX 3aaad
10 BHIOPAHHOM CIeUaIN3alUN

1.2

Hanuuue npencraBieHuit o 0a30BbIX MPUHLMIAX OpPraHU3alUU
U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel

1.3

[TornMaHye OCHOBHBIX MPUHIIUIIOB TUCKPETU3AINH PA3TUIHBIX BUIOB
uHpopmanuu

1.4

[TonnmaHne 0a30BbIX AJITOPUTMOB 0OPAOOTKM YHCIOBOM U TEKCTOBOU
uHbopMaIU (3aMUCh YHUCENl B TMO3UIMOHHOW CHCTEME CUMCIICHHS,
JNENUMOCTh LIEJIBIX YHUCEN, HaXO0XKICHHE BCEX IIPOCTBIX YHUCEIN
B 3aJIaHHOM JMara3oHe; 00paboTKa MHOTrOPa3psIHbIX LIETbIX YUCEI;
aHAIM3 CHMBOJIBHBIX CTPOK U JPYIHX), QJICOPUTMOB ITOUCKA
U COPTUPOBKHU

1.5

3Hanue QyHKIMOHATHHBIE BOBMOXHOCTH MHCTPYMEHTAILHBIX CPE/ICTB
cpenbl pa3padoTKu

1.6

Bnaz[eHHe OCHOBHBIMH CBCIACHHAMHU O 0azax JaHHBIX, UX CTPYKTYPC,

CpCACTBax CO3JaHuA U pa6OTBI C HUMH

53



denepasnpHas paboyas nporpamma | Mudopmatuka. 10—11 kaacce! (yriay0aeHHbIH YPOBEHB)

1.7

[loHnumManne  BO3MOXXHOCTEM W OTPAaHUYEHUM  TEXHOJIOIMU
UCKYCCTBEHHOI'O HHTEJUIEKTa B PAa3JIMYHBIX OOJACTAX; HaIUYHE
IpE/ICTaBICHU 00 HMCHOJIb30BAaHUHM WH(OPMAILIMOHHBIX TEXHOJOTUN
B PA3JIMYHBIX MPOPECCUOHAIBHBIX cepax

1.8

BnaneHne TeopeTHdueCKUM armapaToMm, MO3BOJIIFOIIMM OCYIIECTBIATh
IIPEICTABICHUE 3aJaHHOIO HATypallbHOTO YKCIA B Pa3JIMYHBIX
CUCTEMAaX CYMCICHHUS; BBIIOIHATh MNPeoOpa3oBaHUs JIOTMUECKUX
BBIPQXEHUM, WCHOJIb3YS 3aKOHBI anreOpbl JIOTMKH; OIpPEnesiTh
KpaTyaiuii MyTh BO B3BEIIEHHOM rpade U KOJINYECTBO MMyTeH MEXKIY
BEpLIMHAMHU OPUEHTHPOBAHHOI'O AllUKIMYECKOro rpaga

YwMmerb

YMeHHe UCIOJIb30BaTh KOMIIbIOTEPHO-MATEMaTUUYECKUE MOJIEIH
JUIsl  aHali3a OOBEKTOB M MPOLECCOB: (HOpMyIupoBaTh Ielb
MOJICTUPOBAHMS, BBIOJHATh aHAJIU3 PE3yJbTATOB, MOTYYEHHBIX
B XOJ€ MOJCIMPOBAHUSA, OICHUBATh aJEKBAaTHOCTh MOJEIH
MOJIETUPYEMOMY OOBEKTY WM MPOLECCY; MPEACTABIATh PE3YIbTaTh
MOJECIMPOBAHUS B HATJISITHOM BHJIE

2.2

YMeHne Kiaccu(UIMpoOBaTh OCHOBHBIE 3a/auyd aHaIU3a JAaHHBIX
(mporHo3upoBaHue,  KiaccuuKaius,  KilacTepu3alus, aHalu3
OTKJIOHEHHUH); TMOHUMATh MOCJIEI0BAaTEIbHOCTh pEIIEHUs 3ajaay
aHanM3a JaHHBIX: cOOp NEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKa
KauecTBa JaHHBIX, BbIOOPD © (WIM) TIOCTPOCHHE  MOJIETIH,
npeoOpa3oBaHUE [aHHBIX, BU3yaJdH3alus IJaHHBIX, WHTEPIpETaLus
pE3yJIbTATOB

2.3

YMenue onpenensiate  MHGOPMAIMOHHBIM  00BEM  TEKCTOBBIX,
rpaUYecKuX M 3BYKOBBIX JaHHBIX MPU 3aJaHHBIX IapamMeTpax
OUCKPETU3alHUK. Y MEHUE ONPENENATh CPEAHIO CKOPOCTh NEperadyu
JQHHBIX, OLICHUBATh W3MEHEHHUE BPEMEHH IIEpeaadyu P W3MEHEHHUU
UH(OPMAIIMOHHOTO 00beMa JaHHBIX W XapaKTEpPUCTUK KaHaia
CBA3U

2.4

YMeHue cTpouTh KOJ, 00ECIIeYNBAIONIUN HAMMEHBIITYIO BO3MOXKHYIO
CPEIIHION0 JUIUHY COOOIIEHUSI MPY W3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHne MCnoib30BaTh MPU PEIICHUN 33]1a4 CBOMCTBA MO3ULIIMOHHOU
3alMCH YKCEJ, AITOPUTMBI IIOCTPOEHHUS 3AMUCH YHCIIA B MO3ULIMOHHON
CHCTEME CYHCIICHUS C 33JIJaHHBIM OCHOBAaHHEM WM ITOCTPOCHUS 4YMCIIa
10 CTPOKE, COAEPHAIIECH 3aIUCh STOr0 YMCJIA B IO3UIIMOHHON CUCTEME
CUMCIICHHSI C 3aJaHHBIM OCHOBAHUEM; YMEHHUE BBIIOJIHATH
apudMeTHUECKUE OTepalliy B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS
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2.6

YMeHue CTpouTh JIOTMUECKOE BBIPDAKEHUE B JIU3bIOHKTUBHOU
U KOHBIOHKTHMBHOW HOPMaJbHBIX (hOpMax MO 3aJaHHOM Tabiuile
UCTUHHOCTH; HCCJIENOBaTh 00JIaCTh HUCTUHHOCTH BBICKA3bIBAHMS,
COJEpXKAILlEr0 IEPEMEHHBIC; pelarb HECIOXKHBIE JIOTMYECKHE
ypaBHEHUS

2.7

YMeHnue pemarb anrOpuTMHUYECKUE 33/1a4d, CBSI3aHHBIE C AHAIN30M
rpadoB (3a1a4yu TOCTPOEHUS ONTUMAJIBHOTO ITyTH MEXAY BEPIIMHAMU
rpada, omnpeaeneHUs KOJIMYECTBA PA3IMYHBIX NyTeHd MExXIy
BEPIIMHAMH OPUEHTHUPOBAHHOTO aAlUKJINYECKOTo Tpada)

2.8

YMeHHe HCMOoib30BaTh ACPEBbs NMPHU aHAIM3E M MOCTPOCHUM KOJOB
U ISl IPEJICTaBICHUS] apu(PMETHUECKUX BBIPAKEHUN, TIPU PEIICHUU
3aJa4 IMOUCKA W COPTHPOBKH; YMEHUE CTPOHUTH JEPEBO WIPHI
IO 3aJaHHOMY aJropuTMy; paspabarbiBaTb M OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPhI

2.9

YMeHue aHanM3upoBaTh AITOPUTMBI C HCIIOJIB30BAHUEM TaOJHII
TPacCCUPOBKM;  ONpPENeNATh 0€3 HCHOJIb30BAaHUS  KOMIIBIOTEPA
pe3yNbTaThl BBITOJHEHHUSI HECIOXKHBIX MPOrpaMM, BKIIOYAOIIUX
LUUKJIbI, BETBJIEHUS W MOANPOrpaMMbl, MpPU 33JaHHBIX HCXOJHBIX
JTAHHBIX

2.10

YMeHHne omnpenensiTh CIO0KHOCTh HM3Y4aeMbIX B Kypce O0a30BbIX
QITOPUTMOB  (CYMMHUPOBAHHE 3JIEMEHTOB MAacCUBa, COpPTUPOBKA
MaccHBa, NepedOpHbIE AITOPUTMBI, IBOMYHBINA MOUCK) U MPUBOIUTH
IPUMEPBI HECKOJIBKUX AITOPUTMOB Pa3HOM CI0KHOCTH ISl PEILEHHUS
OJITHOU 3a7a4u

2.11

Brianenue yHUBEpCAIBHBIM A3BIKOM IPOIPAMMHUPOBAHUSA BBICOKOTO
ypoBHs (Ilackamp, Python, Java, C++, C#), mnpencraBieHUSIMH
0 0a30BBbIX THUNAX MJAHHBIX U CTPYKTypax [JaHHBIX; YMEHHE
UCIIOJIb30BaTh OCHOBHBIE YIPABJSIONIME KOHCTPYKLMHU; YMEHHE
OCYIICCTBIISITh aHATU3 NPEIJIOKEHHON MpOrpaMMBbl:  OIpPENesTh
pe3ynbTaThl pabOThl MPOrpaMMBbl TIPU 33JJaHHBIX HCXOJHBIX JaHHBIX;
OIpeNENATh, MPU KaKUX HCXOAHBIX JAaHHBIX BO3MOXKHO IOJIY4EHHE
YKa3aHHBIX PE3YJbTATOB; BBISABIATH JIaHHBIE, KOTOpPbIE MOTYT
NpUBECTU K oOmuoke B pabore mporpammbl; GOpMYIUPOBATH
IPEJIOKEHUS 110 YAYYIIEHUIO MPOrPaMMHOI0 KoAa

2.12

YMeHrne peann30oBbIBaTh Ha BBIOPAHHOM [ U3Y4YEHUS SI3BIKE
nporpaMmMupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumOBBIE  QITOPUTMBI  OOpaOOTKM  YHCEN,  YHCIOBBIX
MOCJIETIOBATEIbHOCTE W MAacCHBOB: MPEICTaBICHHWE YHCIIA B BHJIE
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Habopa TMPOCTBIX COMHOXHUTEJIEH; HaxXO0XJICHHE MaKCUMAaJIbHOU
(MUHUMAaIBHOW ) HU(PPBI HATYPATBHOT O YUCIIA, 3aIIMCAHHOTO B CUCTEME
CUMCIICHHS C OCHOBaHMEM, HenpesblmarommMm 10; BblYUCIECHHE
00O0OILIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHUBAa WA YHCIOBOU
NIOCJIEA0BATEILHOCTH (cymMMBl, IIPOU3BEACHUS CPEIHETO
apu(PMETHYECKOro, MUHUMAJILHOIO U MaKCHMaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPAIOIIMX 33JaHHOMY YCIOBUIO);
COPTUPOBKY  JJIEMEHTOB  MacCHMBa; YMEHHE  HCIOJb30BaTh
B MpOrpaMMax JIaHHbIE Pa3IMYHBIX TUIIOB C YYETOM OrpaHUYEeHHUI Ha
JMAana3oH UX BO3MOXHBIX 3HAUEHUI, TPUMEHSATH IPU PELLICHUH 3a1a4
CTPYKTYphl JaHHBIX (CHUCKH, CIIOBapu, CTEKH, OYEpEeAH, IEPEBbs);
OPUMEHATh  CTAaHJApPTHbIE UM COOCTBEHHBIE  MOAIPOrPaMMBI
s O0paOOTKM YMCIOBBIX JI@HHBIX W CHMBOJIBHBIX  CTPOK;
UCIOJIb30BaTh P pa3zpabOTKe MPorpaMM OMOIUOTEKH MOAIPOrpPaMM;
YMEHHE MCIOJb30BATh CPEJICTBA OTJAJKUM MPOrpaMM B Cpene
IpOrpaMMHUPOBAHUS

2.13

YMeHue UuCHoJb30BaTh JJIEKTPOHHBIE TaOMUIBI JJISl  aHAIW3A,
IpeICTaBlICHUs M 00pabOTKU TaHHBIX (BKJII0Yasi BHIOOP ONTUMAIBHOTO
pelIeHwsl, ToA00p JIMHAK TPEHAA, PEIICHHE 3a/1a4 TPOTHO3UPOBAHHS ),
YMEHHE WCIIOJIb30BaTh TaOJIMYHBIC (PENSIIMOHHBIE) 0a3bl JTaHHBIX
Y CIIPaBOYHBIC CHCTEMBI

2.14

YMeHne OpraHu30BBIBaTh JMYHOE WH(OOPMAIIMOHHOE MPOCTPAHCTBO
C WCIOJB30BAHMEM PA3JIMYHBIX CPEJCTB IH(PPOBBIX TEXHOJOTHIA,
MOHNUMAaHUE BO3MOXHOCTEH IU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX
yCIIyr, HUGPOBLIX 00pa30BaTEIbHBIX CEPBHUCOB

IlepeueHb 3J1eMEHTOB coepKaHus, NpoBepsieMbiXx HA EI'D mo undgopmaruke

Kon [IpoBepsieMbI AJIEMEHT COAECPIKAHUS
1 [u¢poBas rpaMOTHOCTH
1.1 OCHOBHBIE ~ TEHIACHUMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOIMH.
[lapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBL.
PacnipenenenHbple  BBIYMCIUTEIbHBIE CHUCTEMBI U 00paboTKa OOJBLINX
JTAHHBIX
1.2 | IIpuHUHMIIBI TOCTPOEHUS U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.

CereBpie mportokonsl. Cerb HMuTepHeT. Anpecannss B cetn HHTrepHer.
[Iporokonsl creka TCP/IP. Cuctema nomenusix umeH. Pasnenenue IP-cetn
HAa MOJCETHU C MOMOIIBI0 MACOK MOJICETEN
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1.3

daiinoBas cucreMa. [louck B (aitnopoii cucreme. [IpuHIMIBI pa3MelieHUs
M UMEHOBaHUA (ailioB B jgodaroBpeMeHHod namatd. [llaGnonbl
JUIS ONMcanus rpynn ¢aiios

1.4

CKOpOCTL nepcaauun JaHHBIX. 3aBHUCUMOCTh BPCMCHHU nepcaauun
oT I/IH(l)OpMaI_[I/IOHHOFO oo0beMa JAaHHBIX 1 XapaKTCPUCTHUK KaHaJla CBA3U

1.5

[uppoBanue paHHBIX. CHUMMETPUYHBIE U HECUMMETPUYHBIC IIHQPHI.
[Mudper npoctoii 3amensl. [Hudp Lesaps. ludp Bmwkenepa. Anroputm
mudposanust RSA

1.6

Konpl, mo3Bosstomnye oOHapyKUBaTh U UCHPABISTH OIINOKH, BOSHUKAIOLINE
nmpu  nepenade  gaHHbiX. PaccrosHme — Xommuara.  KommpoBanue
¢ noBropeHuem o6uroB. Koael XsMmMmuHra

Teoperndeckue OCHOBBI HH(YOPMATUKH

2.1

JIBomuHOoe KoaupoBaHHE. PaBHOMEpHBIE M HEPAaBHOMEPHBIE KOJBI.
JlexogupoBaHue cOOOLIEHUM, 3aMCAHHBIX C MOMOUIBIO HEPABHOMEPHBIX
KoJoB. YcnoBue @Pano. IlocTpoeHne OQHO3HAYHO IEKOAMPYEMBIX KOAOB
C IIOMOILBIO JIEpEBa

2.2

Teopernueckue MoaxoAbl K OIEHKE KojnuecTBa WHGoOpManuu. EauHUIbI
U3MepeHus: koimuecTBa WH@popManuu. AjpaBUTHBIA TMOAXOJ K OIICHKE
KojudyecTBa MHpopManuu. 3aKoH aaauTUBHOCTH uHpopmaiuu. Dopmyia
Xaptiu. Uadopmarus u BepositHocTh. Dopmyna [llennona

2.3

Cuctembl cumcieHus. Pa3BepHyTas 3amuch ULEIbIX WU JPOOHBIX YHCEN
B IMO3UIIMOHHOM cucTeMe cuuciiceHuda. CBoMcTBa MO3UIIMOHHOW 3aIliCH
guciaa: KOJMYeCcTBO MHUGp B 3alKMCH, IMPU3HAK JICTUMOCTH YHCIIA
Ha OCHOBaHUE CHUCTEMbI CUUCIEHUS. AJTOPUTM IEepeBOAa IEJO0ro 4Kcia
3 P-M4HOI cUCTEMBl CUUCIEHUS B JECCATUYHYIO. AJIFOPUTM MEPEBOJA
KOHEYHOW P-wuHON npoOM B JECATHYHYIO. ANTOPUTM IEPEBOJA IIEJIOTO
YHCIIA U3 IECATUYHOU CUCTEMBI cuncieHus B P-nunyto. IlepeBon koHeUHOM
JecATUYHOM  apobu B P-mumnyro. JIBonuHass, = BOCbBMEpPUYHAsA
M IIECTHAALATEpUYHAss CHUCTEMbl CUHUCICHUS, CBA3b MEXKIY HHUMHU.
Apudmerrnyeckue onepaiyy B MO3UITMOHHBIX CUCTEMaX CUMCIICHUS

2.4

TpOI/ILIHaH YPaBHOBCHICHHAA CHUCTCMa CYUYHUCICHUAI. I[BOI/I‘IHO—I[GCHTI/I"IHEUI
CHUCTCMAa CUHCIICHUA

2.5

KomupoBanue tekcroB. KomupoBka ASCII. OnHOoOaliTHBIE KOIWPOBKH.
Cranpapr UNICODE. Konnposka UTF-8. OmnpenenexHue
uH(}OpMaIIMOHHOTO 00beMa TEKCTOBBIX COOOIICHUH

2.6

KomupoBanne wu3o0paxkenuit. OneHka UHOOPMAIIMOHHOTO  O0BbeMa
rpaduuecKuX JaHHBIX TPH 33JJaHHBIX Pa3pPEIICHUH U T1yOnHEe KOTUPOBAHMUS
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uBera. [[BeToBbie MoaenH.
Konuposanue 3Byka. OnieHka HH(MOPMAIIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX
MIPU 33JIaHHBIX YaCTOTE TUCKPETU3AIMU U PA3PATHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsThe BbICKa3biBaHMs. BbickasbiBaTesbHbIE (HOPMBI
(mpenukatsl). KBaHTOpHI CyIIeCTBOBAHUS U BCEOOIITHOCTH.

Jlormyeckue omeparuu. TaOnuibl UICTUHHOCTH. Jlornueckue BhIpaKeHUS.
Jlornueckme  ToxaectBa.  Jlormueckme =~ omepauuu @ M ONEPALMH
HaJl MHOYKECTBAMMU.

3aKoHbI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE NPeoOpa3oBaHUS JIOTHYECKUX
BbIpaXeHUH. Jlornueckue ypaBHEHUS U CUCTEMbI YPaBHEHHM.

Jlornyeckue GyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JTOTMYECKHUX
(GYHKUUNA OT KOJIMYECTBA apTryMEHTOB.

Kanonnueckue GopMbl TOTHYECKUX BbIPAKEHHI

2.8

COBeleGHHI)IG AU3BIOHKTUBHBLIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMBI,
AJITOPHUTMBI UX ITIOCTPOCHHA I10 Ta6J'II/IHe HCTHHHOCTHU

2.9

Jlornueckue smeMeHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropaspsiasslii cymmarop. IloctpoeHue cxem Ha JOrM4eCKUX 3JIEMEHTax
110 3aIaHHOMY JIOTHYECKOMY BBIP@KEHUIO. 3aIIUCh JIOTHYECKOTO BBIPAXKECHUS
IO JIOTUYECKON CXEME

2.10

Monenu u moaenupoBanue. Llenn monenupoBanus. AZEKBaTHOCTb MOJEIH
MOJIEIMPYEMOMY OOBEKTY WM Tmporeccy. Dopmanuzanus NPUKIaIHBIX
3ajay.

[IpencraBnenue pe3ynbTaTOB  MOJCIMPOBAaHWS B  BHIE, YAOOHOM
JUIS BOCTIpUSITHS uenoBekoM. ['paduueckoe mpeacTaBieHue JaHHBIX (CXEMBI,
TaOIUIBL, TPadUKH).

2.11

[IpencraBieHre LENbIX YUCEN B MaMATH KomIbioTepa. OrpaHMYEeHHOCTh
JIAANa30Ha YHCEII ITPU OTPAHUYEHUH KOIMYecTBa paspsaos. [lepenonnenue
pa3psAIHOM CeTKU. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBHIA OWT.
JIBOMYHBIN JOMOJHUTEIBHBIA KOJI OTPUIATENBHBIX YHCEIL.

[TobuToBbie joruueckue onepanuu. Jlorudeckuii, apudmerudeckuit
u nukiandeckuit casuru. [udpoBanue ¢ moMorp0 MOOGUTOBOW Oleparuu
«uckmoyaromee MIN»

2.12

HpeﬂCTaBﬂeHI/Ie BCHICCTBCHHLIX YHUCCJI B IIaMATH KOMIIBIOTCPA. 3Haqama$1
JacTb MW MOpAAOK 4YHCIIA. I[I/IaHaSOH 3HAYCHUM BCIIICCTBCHHBIX YHCCII.
HpO6H€MBI XpaHCHUA BCIICCTBCHHBIX YHCCJI, CBA3AHHBIC C OI'PaHUYCHHCM
KOJIMYCCTBA Ppa3psAa0B. Brimoanenue onepaunﬁ C BCIICCTBCHHBIMH YHCJIaMU,
HaKOIUIEHHE OIIMOOK IIPpHU BBIYUCJIICHUAX
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2.13

['padbr. OcHoBHBIE MOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHI] CMEKHOCTH, BECOBBIX MATPHIl, CIHUCKOB CMEXKHOCTH. PemreHue
AITOPUTMUYECKUX 3a7a4, CBSI3AHHBIX C aHalM3oM rpadoB (MoCTpoeHue
ONITHUMAJILHOTO MYTH MEXAY BepIirmHaMu rpada, onpeneraecHue KOIrndecTBa
Pa3IMYHBIX MyTel MEXKIy BEpITMHAMU OPUCHTHUPOBAHHOTO AITUKINYECKOTO

rpada)

2.14

HepeBbsi. bunapnoe nepepo. JlepeBbs moucka. CrnocoObl o0xoaa JepeBa.
[IpencraBienne  apudMETHUECKMX  BBIpOKEHWHW B BHJE  JIepeBa.
Hcnonb3oBanue rpadoB U AepeBbEB MPU ONMUCAHUU OOBEKTOB U MPOIIECCOB
OKPYKaroIero Mupa

2.15

JIMcKpeTHbIE UTPHI JIBYX UTPOKOB ¢ moJyiHOM uHopmarmen. [Toctpoenue
JepeBa repedopa BapUAHTOB, OMUCAHUE CTPATETMH WTPHl B TAOTUIHOU
(dbopMe. BeIMTphIITHBIE ¥ MPOUTPHINITHEIE TTO3UIIMH. BRIUTPHINIHBIE CTpaTeTuu

2.16

CpenctBa HCKYCCTBEHHOTO HHTeUIeKTa. HWaeHTudukamus W TOHUCK
W300paXeHW,  pacro3HaBaHue  Jwil.  Vcmonp3oBaHWE  METOOB
MCKYCCTBEHHOI'O HWHTEJIEKTa B OOydaromux cucrtemax. Mcrnoiab3oBaHue
METOJIOB UCKYCCTBEHHOI'O MHTEJJICKTa B pOOOTOTEXHUKE. IHTEpHET Belei.
Heliponnsie cetn

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Qopmanuzanusa  noHATUA — anroputMa. MammnHa — TeropuHra — Kak
YHUBEpPCaJIbHAs MOJIENb BEIYMCICHUM

3.2

OreHka CIOKHOCTU BBIYUCICHHHN. Bpemsi paboThl 1 00beM HUCTIOIB3YyeMOit
MaMsITH, HMX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OleHKa
ACUMIITOTUYECKON CII0KHOCTH aJTOPUTMOB. AJITOPUTMBI MTOJTUHOMHUAIBHON
cinoxxHoctu. Ilepebophbie anroputmbl. [IpuMepbl pa3iMyHbBIX aarOpUTMOB
pEIeHUsT OAHOM 3a]a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIOKHOCTh

3.3

OnpeneneHre BO3MOKHBIX PE3YIbTATOB pabOThl MPOCTEUIINUX AJITOPUTMOB
VIIPABJICHUSI ~ UCIOJHUTEISIMA M BBIYUCIUTEIBHBIX  QJITOPUTMOB.
OnpeneneHue UCXOAHBIX JAHHBIX, MPU KOTOPBIX AITOPUTM MOXKET IaTh
TpeOyeMbIil pe3ybTaT

34

AnroputmMbl 00pabOTKH HaTypalbHBIX YHUCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CUMCIICHHUA: pa3OMeHHe 3aliCH YucCiIa Ha OTHENbHBIE LUPHI,
HAXOXKJIEHUE CYMMBI U NpOU3BeneHUs LU(pP, HAXOKIECHUE MaKCUMAaJIbHOU
(MUHUMATBHON) LUQPHI.

[IpencraBienue yncia B BUJie HAOOpa MPOCTBIX COMHOXKUTENEH. AJTOPUTM
OBICTPOrO BO3BEAECHMS B cCTeNeHb. [IoMCK MPOCTBIX 4YMCEN B 33JaHHOM
JMara3oHe ¢ MOMOILBIO AITOPUTMA «pelieTo JpartocheHar
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3.5

MHOFOp&BpH,ZIHBIE? OCJabIC YKUCia, 3ada4n I[J'IHHHOfI apI/I(I)MeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsi
JAHHBIX: LIE€JIOYUCIICHHBIEC, BEIIECTBEHHbIC, CHMBOJbHBIC, JIOTUYECKHE.
Bersnenusa. Cnoxubie ycnoBus. Iuknet ¢ ycnoBuem.  Iluxiib
10 IEPEMEHHOM.

OOpaboTka naHHBIX, XpaHAmmXxcs B ¢aiinax. TekcToBble M JABOWYHBIC
¢aiinbl. DaiinoBble nepeMeHHble ((painoBblie ykazarenu). Yrenue u3 daiina.
3anuch B ¢ai.

Pazbuenne 3amaunm ©Ha moxzagaun. [logmporpamMmmbl  (TIpolieaypbl
u  ¢yaknun). HMcmomb3oBaHWe — CTaHAAPTHOM  OMONMMOTEKW  S3bIKA
MPOrPaMMHUPOBAHUS

3.7

Pekypcus. PexypcuBubie mpouenypbl U QyHkuuu. Mcnonb3oBaHue creka
JUISL OpraHn3aluy PEKYPCUBHBIX BBI30BOB

3.8

Yucnennole Meronpl. TouyHOE U MNPUONMKEHHOE PpEUIEHHUS 3a/]ayu.
YuciaeHHOe pelleHue YpaBHEHHMM C TMOMOIIbI0 MoAdopa mapaMerpa.
YucneHHble METOAbl pEUICHUS YpaBHEHUM: MeToj mepedopa, MeTon
MOJIOBUHHOTO jesieHud. [IpuOnnkeHHOe BBIUMCIEHUE MJIMH KPHUBBIX.
Boluucnenne mmomaneil @Quryp ¢ IMOMOMIbIO YHCIEHHBIX METOOB
(MeTon TpPAMOYrOJbHUKOB, MeToj Tpameuuid). Ilonck wmakcumyma
(MuHMMYMa) (QYHKIUM OJHOW MEPEeMEHHOM METOAOM IOJOBUHHOIO
JETICHUS

3.9

OOpaboTka CHMBOJILHBIX JIaHHBIX. BCTpoeHHBIE GYHKIHH  S3bIKA
MPOrPaMMHUPOBAHUS [T OOPaOOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHUN CHMBOJIA
B CTpOKE, pa3OueHne CTPOKU Ha CJIOBa MO MPOOETbHBIM CHMBOJIAM, TIOUCK
MOJICTPOKM BHYTPH JaHHOW CTPOKH, 3aMeHa HaWJACHHOH MOJCTPOKH
Ha Jpyrylo CTpoKy. ['eHepammsi BceX CIIOB B HEKOTOpOM andaswure,
YIOBJIETBOPSIIOIIMX 3aJaHHBIM oOrpaHudeHusiM. [IpeoOpa3oBanue dmcna
B CUMBOJIbHYIO CTPOKY U OOpPaTHO

3.10

MaccuBbl W TOCIEAOBATEIHLHOCTH dYHCEN. BbrauciaeHne 0000mEeHHBIX
XapaKTepUCTUK 3JIEMEHTOB MAacCHMBa WJIM YHWCJIOBOM IOCIEIO0BATEILHOCTH
(CyMMBI, TIpOM3BEACHUS, CPEAHETO apu(PMETHIECKOr0, MHHUMAJIHLHOTO
1 MaKCHMaJIBHOTO AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIAOBJICTBOPSIONINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHUS B MACCHBE.
AnropuTMBI pabOTHI ¢ AIIEMEHTAMU MacCHUBa C OJTHOKPATHBIM IIPOCMOTPOM
maccuBa. CopTHUpOBKa OJHOMEpPHOro MmaccuBa. IIpocTeie MeTOmbI
COPTUPOBKHU (METOJ MYy3bIpbKa, METOJ BhIOOpa, COPTUPOBKA BCTAaBKaMM).
CoptupoBka ciusiHueM. bbICTpas CcOpTUpPOBKAa MaccuBa (IropuT™M
QuickSort). JIBonuHBI TOUCK B OTCOPTUPOBAHHOM MaCCHBE

60



denepasnpHas paboyas nporpamma | Mudopmatuka. 10—11 kaacce! (yriay0aeHHbIH YPOBEHB)

3.11 | [IBymepHble MacCUBBI (MaTpHIlbI). AJTOPUTMBI OOpPAOOTKH JTBYMEPHBIX
MAacCHBOB: 3allOJIHEHHWE JIBYMEPHOTO YHCIOBOTO MacCHBa MO 3aJaHHBIM
MpaBWJIaM, TIOMCK DJJEeMEHTa B JBYMEPHOM MAaCCHBE, BBIUHCICHUE
MakcMMyMa (MUHHMYMa) M CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa,
MEepPecTaHOBKA CTPOK M CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12 |CnoBapu (accouuMaTUBHBIE MAaCCHUBBI, OTOOpaxeHus). X3UI-TaOJUIIbI.
ITocTpoenue anaBUTHO-4aCTOTHOT'O CJIOBApPS ISl 3alaHHOT0 TEKCTA

3.13 | Crexku. AHanu3 NPaBUIBHOCTH CKOOOYHOIO BhIpaKe€HUA. Bpruncnenue
apu(PMETUYECKOr0 BBIPAKEHUS, 3aMUMCAHHOTO B MOCTHUKCHOU (opme.
Ouepenu. Mcnonbp3oBaHue ouepean sl BpEMEHHOIO XpPAHEHUs JaHHbBIX

3.14 | Anroput™mbl Ha rpadax. [locTpoeHMEe MUHMMAILHOIO OCTOBHOI'O JepeBa
B3BEIIEHHOTO  CBSI3HOTO  HeopueHTupoBaHHoro rpada. Koaudecto
Pa3IUYHBIX MYTEW MEXIY BEPIIMHAMU OPHEHTUPOBAHHOIO ALMKINYECKOTO
rpada. Anroputm J{edKcTphl

3.15 | JlepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYP. J{BOMYHBIE
(bunapusbie) nepeBbs. [locTpoeHue nepesa /s 3a1aHHOTO ApU(HMETUIECKOTO
BbIpaXKeHUsA. PeKkypcuBHbBIE anropuTMbl 00xona jaepeBa. Mcmosb3oBaHue
CTEeKa U ouepenu sl 00Xoa Aepena

3.16 | [uHamuyeckoe NPOrpaMMHUpPOBAHHE KakK METOJ  PELICHUs  3aj1ay
C COXpPaHEHHEM IMPOMEKYTOUHBIX PpE3yJIbTaTOB. 3aJauyd, peuacMble
C TMOMOUIBIO  JUHAMHUYECKOTO  MPOrPaMMHUPOBAHUS:  BBIUHUCIICHUE
PEKYPCUBHBIX  (YHKIMH, TMOACYET KOJWYECTBAa BapHUAHTOB, 3aJaud
ONTUMU3AIUU

3.17 |llouarue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM MpOorpaMMUpoBaHur. OOBEKTHI
u kiaccel. CBoiicTBa U MeTO[bl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN
a”Hanmu3. Pa3zpaboTka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO
noaxozaa. MHkamncynsauuys, HacieqoBaHue, NOJIUMOphU3M

4 HNudopmalimoHHble TEXHOJIOTUU

4.1 Ananu3 naHHbeiX. OCHOBHBIC 337a4Ml aHAJIW3a JAHHBIX: MPOTHO3UPOBAHMUE,
KJaccuukarus, KJIaCTEpU3anus, aHau3 OTKJIOHCHUH.
[TocnenoBaTenbHOCTh PEIICHUS] 3a/1ay aHaIM3a JIaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JIAHHBIX, BHIOOP U (MJIM) MOCTPOCHUE
Mojiei, peoOpa3oBaHre TaHHbBIX, BU3yalU3allusl JAHHBIX, HHTEPIIPETAIIs
pe3ynbTatoB. [Iporpammusie cpenctBa u UHTepHET-CEpBUCHI 1Sl 00pabOTKH
U TIpeICTaBICHUS TaHHBIX. bosbiue qanHpie. MaimaHoe 00yueHue

4.2 | AHaiu3 TaHHBIX C TIOMOILBIO 3JIEKTPOHHBIX TaOiul. Beruncnenue cymmel,
CpelHero apudmeTuyeckoro, HauOOIbIIEro (HAMMEHBIIET0) 3HAYEHUS
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nuana3oHa. Berarcnenue ko3 puienTa Koppessiuu ABYX psiOB JaHHbBIX.
[TocTpoenue cTondyaThIX, TMHEHYATHIX U KPYroBbIX nuarpamm. [loctpoenue
rpadpukoB  ynkumii. [lombop J1mMHMM TpeHHIa, peuieHue — 3aaady
IIPOTHO3UPOBaHUs. Penmenne 3a1a4 ONTUMHU3ALUHI C TOMOILBIO 3JIEKTPOHHBIX
Ta0IHIL

4.3

Juckperuzauuss Opd MaTeMaTUYEeCKOM MOJEIUPOBAHUM HEMPEPbIBHBIX
npoueccoB. MoaenupoBanue ABMKEHUS. MoaenupoBaHue OMOIOTHYECKUX
cucteM. MareMaruyeckue MOJIeIM B JKOHOMHKE. BbrucmurTenbHbie
OKCIEPUMEHTHI ¢ MojensiMu. OOpaboTka pe3yslbTaTOB SKCIEPUMEHTA.
Meron HaumMmeHbmMX KBaapaToB. OIlEHKa YHCIOBBIX [apaMETPOB
MOJIEIMPYEMbIX OOBEKTOB M MpOIEccOB. BoccTaHoBiIeHHE 3aBUCHMOCTEM
10 pe3yibTaTaM 3KCIIEPUMEHTA

4.4

BepostHoctHble  Mozenu.  Mertonsl  Monte-Kapno.  MmMuranmonnoe
mMonenupoBanue. CHCTEMbI MacCOBOT'O 00CTY>KUBaHUS

4.5

Tabnuunble (pensiiuoHHBIC) 0a3bl MaHHBIX. Tabnmuia - TpencTaBlICHUE
cBeJieHNM 00 OJHOTUITHEIX 00bekTax. Iloie, 3anuce. Kimrou Tabimmiel. Pabora
C TOTOBOM 0a30il JaHHBIX. 3anogHeHue 0a3bl HaHHbIX. [louck, copTupoBKa
u  QuiabTpalus MaHHBIX. 3amnpockl Ha BBHIOOPKY JaHHBIX. 3aIlpoChl
C mapameTpamu. Brruucisiembie Mojs B 3apocax.

MHororabnuunbie 0a3bl  JTaHHBIX. THUIBI CBSI3ed MEXIy TaOJUIIaMH.
Buemnuii kimrod. IlenoctHoCTh 6a3bl TaHHBIX. 3aTPOCHl K MHOTOTA0IUYHBIM
0a3aM JaHHBIX

4.6

TexcToBeiii mpomeccop. CpeacTBa MOWCKAa M aBTO3aMEHBI B TEKCTOBOM
nporieccope. CTpyKTypUpOBaHHBIE TEKCTOBBbIE JTOKYMEHTHl. (CHOCKH,
ornapnenue. [IpaBuna TUTUPOBAaHHWS HUCTOYHHUKOB H  O(OPMIICHUS
OonomMorpaguIecKnx CChIJIOK

62



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 42050279359779253213008452138721925187139459989
Bnagenew MesuHckan MapuHa KaguwposHa

OeicTevTened C 27.02.2025 no 27.02.2026



http://www.tcpdf.org

		2025-09-23T11:32:48+0500




