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PabGouas mporpamma mo yudeOHOMYy mnpenmery «HMHbopmarukay (yriayOaeHHbIN
ypoBeHb) (mpeameTHas oOmacth «Marematnka W wHGOpMaTuka»)  (manee
COOTBETCTBEHHO — IporpaMma 1o uHpopMmaTtuke, HHGOPMATHKA) BKIOYACT
MOSICHUTEJIBHYIO 3aIUCKY, COIepKaHne 00yUIeHHUsI, ITIAHUPYEMbIe PE3YJIbTaThl OCBOCHUS
IPOrpaMMBI 10 HH(POPMATHKE, TEMaTHYECKOE TUNIAHMPOBAHUE, TIEpeYeHb (KOAU(UKATOP)
npoBepsieMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM
nporpaMMbl  CpeJHero  oOmiero  oOpa3oBaHHMsI W DJIEMEHTOB  COACPIKAHHS
1o nHpopmaTuke.

[losicauTenbHAST 3amUCKa OTpakaeT oOmue Iedn © 3aJadyd  WH(OPMATHKH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €€ H3Y4EeHHUI0 OOy4JarouIMMUcH,
MECTO B CTPYKType y4eOHOro IUIaHa, a Takke MOAXOIbl K OTOOpY COAepKaHws,
K ONpPEISICHUI0 IUIAHUPYEMBIX pEe3yJbTaTOB W K CTPYKType TEMaTHYECKOTO
TJIAaHUPOBAHMUS.

Conmepxanne OOy4eHHMsSI PAcCKpbIBa€T COACpKATENbHBIE JUHUHU, KOTOPBIC
IpeajiaraloTcs g 00s3aTebHOTO M3Y4YEHHUs B Ka)JIOM KJIacC€ HAa YPOBHE CpPEIHETO
o011ero oopa3zoBaHuUsl.

[Imaaupyembie pe3yiabTaThl OCBOCHHUS MPOrpaMMbI MO WH(OpPMATHKE BKIIIOYAIOT
JMYHOCTHBIE, METalpeIMETHbIC pPEe3yNbTaThl 32 BECh IMEPHOJ OOyYCHHS Ha YPOBHE
CpeaHero oomiero oOpa3oBaHMs, a TAaKXKE MPEAMETHBIC TOCTIKEHHUS O0yJaromierocs
3a KaXXJIbIH TOJ] O0y4YeHU .

HOACHUTEJIBHAS 3AIIMCKA

[Mporpamma 1o wuHoOpMaruke (yriyOJICHHBI ypOBEHb) HAa YPOBHE CPEIHErO
obmiero oOpazoBaHusi pa3paboTaHa Ha OCHOBE TPeOOBaHUM K pe3ysibTaTaM OCBOEHHUS
OCHOBHOM  oOpa3oBaTeIbHOM  mIporpaMmbl  cpeaHero  oOmiero  oOpa3oBaHUS,
npencrasieHHbix B ®I'OC COO, a Ttakxe ¢eaepaibHoil pabodeil mporpaMmmbl
BOCTIMTAHUSI.

[IporpamMma no mH(pOpMaTUKE AaeT MPEACTaBIECHUE O LENAX, OOLEel cTpareruu
oOydeHHMsI, BOCIIUTAHUS U Pa3BUTHA OOYYAIOMIMXCS CPEACTBAMU y4E€OHOro MpeameTa
«Mudopmarrkay Ha yriayOJI€HHOM YpOBHE, YCTAaHABIMBACT 005S3aTeNbHOE MPEAMETHOE
cofiepXaHue, MpeaycMaTpUBaeT €ro CTPYKTYpUpPOBAaHHE 10 pa3liejaM M TeMaM Kypca,
Omnpe/ieNisieT paclpefelieHne ero mo kiaccaMm (rojaM H3y4eHHus), JaeT MPUMEPHOE
pacmpezeneHue yueOHbIX 9acoB M0 TEMAaTHYECKUM pas3ziesiaM Kypca U PEKOMEHIYeMYIO
(mpuMepHYI0) TOCIIEAOBATEILHOCTh WX HW3YYCHHS C YYETOM MEXKIPEIMETHBIX
Y BHYTPHUITPEIMETHBIX CBSI3€H, TOTUKUA y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
00 yJaromuxcsl.

[IporpamMmma mo uH(pOpPMaTUKE OMpPEENseT KOJMYECTBEHHBIE U KayeCTBEHHbIE
XapaKTePUCTUKN Y4eOHOro marepuajia Juid KaXJAO0ro roja H3ydyeHus, B TOM YHUCIE
JUIS  COAEP)KATENIbHOIO HAIIOJHEHUS PAa3HOr0 BHUJA KOHTPOJA (IIPOMEKYTOUHOM

arTecTalii 00Y4JaroIIMXCsl, BCEPOCCUNUCKUX MPOBEPOUYHBIX pabOT, rOCyIapCTBEHHOMN
uToroBoil  arrecrauuu). Ilporpamma mno wuH(pOpMaTUKe SBISETCA  OCHOBOMU
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JUISL COCTaBJICHUS aBTOPCKMX Y4EeOHBIX MporpaMM H Y4E€OHUKOB, TOYPOYHOTO
IUIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmatrka B cpegHem o01ieM 00pa30BaHUN OTPaXKaeT:

CYIIHOCTh MH(POPMATUKH KaK HAYIHOU JUCIUIUINHBL, H3yJaroIIe 3aKOHOMEPHOCTH
NPOTEKAaHUSI Y  BO3MOXKHOCTH  aBTOMATHU3allMd  HMH(POPMAIMOHHBIX  MPOILIECCOB
B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHHS WH()OPMATUKH, TPEXKIe BCEro NHPOPMAIIMOHHBIC
TEXHOJIOTHH, YIIPaBJICHHUE U COLIUATIBHYIO chepy;

MEXAUCIUIUIMHAPHBIA ~ Xapaktep  uHpopMaTukd U HMHPOPMALUOHHOM
NEeSATEIbHOCTH.

Kypc undopMaTtuku 1js1 ypoOBHS CpeAHEro oOIIero oOpa3oBaHUs SIBISETCS
3aBEpIIAIOIIMM STallOM HEMPEPhIBHOW MOATOTOBKH OO0yJarommxcs B  00JacTH
uHpopMaTUKU W UHOOPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~TEXHOJOIUH, OMUpaeTcs
Ha COJIEp)KaHue Kypca MHPOPMATUKU YPOBHS OCHOBHOI'O OOILIEro 0Opa30BaHMS U OIBIT
MOCTOSIHHOTO TPUMEHEHHSI MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, TaeT
TEOPETUYECKOE OCMBICIIEHUE, HHTEPIIPETALMIO U 0000IIEHNE ITOrO OIBITA.

Pe3ynbTaThl  yriyOJIEHHOrO  YpOBHSL ~ M3y4eHUs  y4eOHOro  mpeaMera
«MHpopmaTHKa) OpUEHTUPOBAHBI HA MOTYYEHUE KOMIETEHTHOCTEW AJI TOCIEAYIOIIEH
npo(eCCUOHATIBHON JEATENBHOCTH KaK B paMKax JaHHOM IpeaMeTHOH o0iacTu, Tak
U B CMEXKHBIX ¢ Hel o0nacTsax. OHM BKITIOYAIOT B ce0s:

OBJIaJICHUE KIIFOUEBBIMU MOHATHUAMHU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS
JaHHas TpeAMeTHas o0JacTh, pPAClO3HABAaHUE COOTBETCTBYIOLIUX UM IPU3HAKOB
U B3aMMOCBA3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH Pa3IUYHbIE MOJIXOJbl K H3yYEHUIO
SIBIICHU, XapaKTEPHBIX JIJISl U3y4aeMOil MpeMETHON 001acTH;

YMEHHE PEIIaTh TUIOBBIE NPAKTUYECKUE U TEOPETUUYECKHUE 3a/1au, XapaKTEpHbIE
JUIS MCTIOJIb30BaHUsl METOJIOB U MHCTPYMEHTapUs JaHHOM NpeMETHON 001acTH;

HaJU4Iue MPEACTaBICHUNH O JJAHHOW MPEIMETHOW 00JaCTH KaK ICJIOCTHON TEOPHH
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3SX CO CMEXKHBIMHU O0JIACTSIMH 3HAHUH.

B pamkax yraoyOneHHOTO YypOBHS U3y4deHUsT WH(OPMATUKH OOECIeUrBACTCS
LEJICHANIPABJIEHHAs! TMOATrOTOBKAa OOYYaloIIMXCS K TMPOJOJDKEHUIO 00pa3oBaHUs
B OpraHu3aiusx MpOoPEecCHOHAJbHOrO  00pa3oBaHUs IO  CHEHUAIBHOCTSM,
HEIMOCPEJCTBEHHO CBA3aHHBIM C LIM(PPOBBIMU TEXHOJOTUSMH, TAKUM KaK IPOrpaMMHast
UHXeHepus, UuH(opManuoHHas  0e30macHOCTb,  MH(OPMAIIMOHHBIE  CHUCTEMBI
U TEXHOJIOTUU, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JaHHbIE U MAIIMHHOE O0y4YeHueE,
NPOMBIIUICHHBI ~ MHTEPHET BElIEH, WCKYCCTBEHHbIM  MHTEIUIEKT, TEXHOJIOTHH
OecrpoBOAHOM  CBsI3M, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJOTMH,  CHUCTEMBI
PaCIPEIENIEHHOTO PEECTPa, TEXHOJIOTUU BUPTYAIIbHOW U JONIOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 11e5b u3ydeHus: yueoHoro npeamera « Mudpopmarrka» Ha yriryOJIeHHOM
YpOBHE cpeaHero ooOmero oOpa3oBaHus — OOECMeUeHHE JalbHEHIIero pa3BUTHS

WH()OPMAITMOHHBIX KOMIIETEHITUN 00YyJaroIerocs, €ro TOTOBHOCTH K KU3HU B YCIOBHUSIX
pa3BuBamIIerocs WHGHOPMAIMOHHOTO OOIIeCTBA W BO3pacTarolield KOHKYpPEHIIUH
Ha pbIHKE Tpyaa. B cBs3u ¢ 3tum uzydenune unpopmatuku B 10-11 knmaccax momkHO
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00ecreyunTh:

Cc(OPMUPOBAHHOCTh MHUPOBO33PEHMS,, OCHOBAaHHOIO Ha IIOHMMAaHUU POJH
uH($OPMaTUKU, UHPOPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
OOIIIECTBE;

c(OPMHUPOBAHHOCTH OCHOB JIOTHUYECKOTO U aJITOPUTMHYECKOTO MBIIIIJICHHS,;

c()OPMUPOBAHHOCTh YMEHUH pa3andaTh (aKThl U OLIEHKH, CPAaBHUBATH OLICHOYHbIE
BBIBOJIBI, BHJETh HX CBSI3b C KPUTEPUSAMH OLICHUBAHUS M CBA3b KpPUTEPHUEB
C OIIpENEICHHON CUCTEMOM LIEHHOCTEH, IPOBEPSTh Ha JOCTOBEPHOCTh U 0000ILATh
HH(pOpMaIIHIO;

c(OPMUPOBAHHOCTh IPEACTABICHUN O BIMSHUU HHQOPMALMOHHBIX TEXHOJOTUH
Ha JKM3Hb UYEJOBEKa B OOIIECTBE, NOHUMAHHWE COLUAIBHOIO, 3KOHOMHUYECKOIO,
HNOJUTUYECKOTO, KYJIbTYPHOIO, IOPUIMYECKOrO, MPUPOIHOTO, SPrOHOMUYECKOTO,
MEAUIMHCKOTO U (PU3HOJIOTNYECKOT0 KOHTEKCTOB MH(OPMALIMOHHBIX TEXHOJIOTHH;

IOPUHATHE TPABOBBIX M ITHUECKHX AaCIEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3/aHME M HCIOJb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE UH(OPMALIHH;

CO3/laHME€ YCJIOBMM [UIsl pa3BUTUS HABBIKOB Y4e€OHOH, NPOEKTHOW, Hay4yHO-
UCCIICZIOBATEIbCKOM M TBOPYECKOM  JAESITENTbHOCTH, MOTHUBAallMU  OOY4YaIOUIUXCS
K CAMOPa3BUTHIO.

B conepxxanun yueOHoro mpeamera «MHpopmaThka» BBIIEISAIOTCS YETHIPE
TEMaTUYECKHUX pa3zena.

Paznen «LudpoBas rpaMOTHOCTB» MOCBSIIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JpYruX D3JIEMEHTOB LHU(PPOBOr0 OKPYKEHHs, BKIIOYas KOMIBIOTEPHBIE CETH,
UCIIOJIb30BAaHUIO CPEJICTB OINEpallMOHHOM cucTteMbl, pabore B ceru IHTepHer
Y UCIOJIb30BAHUIO MHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON O€30I1TaCHOCTH.

Paznen «Teoperndeckre OCHOBBI MH(POPMATUKU» BKJIIOYAET B €0l MOHATUIHBIN
anmapaT MHQOPMATUKHU, BONPOCHl  KOJUPOBaHUSA  HUH(OpMAIMM, HU3MEPEHUs
MH(}OPMAIIMOHHOTO 00beMa JaHHBIX, OCHOBBI aIreOpbl JOTUKH U KOMIIBIOTEPHOIO
MOJEJIMPOBaHUSL.

Pasnen «AnropuTMbl W IpOrpaMMUpOBaHUE» HaIpaBI€H Ha  Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, Pa3padOTKy ajJrOpUTMOB U OLIEHKY HUX CJIOXHOCTH,
dbopMupoBaHHUE HABBIKOB pEANM3allMU MPOTrpaMM Ha S3bIKaX I[POrPaMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «UupopmannoHHble TEXHOJOTHHM» TOCBSIIEH BOMPOCAM NPUMEHEHUS
MH(OPMAIIMOHHBIX TEXHOJIOTHM, pEaTu30BaHHBIX B NPUKIAAHBIX MPOTPAMMHBIX
NpOAYKTaX M HWHTEpPHET-CEpBHCAX, B TOM 4YHUCJIE B 3aJadyax aHajliu3a JaHHBIX,
UCIIOJIb30BaHUIO0 0a3 JIaHHBIX M DJIEKTPOHHBIX TaOJMUI[ Ui pEUICHUs MPUKIAIHBIX
3ajay.

B npuBenenHom panee copepxkanum ydebHoro mnpeamera «UubopmaTrka»
KYpPCUBOM BBIJICJIEHBI JOMOJHUTENbHBIE TEMbl, KOTOpPbIE HE BXOISAT B 00S3aTEIbHYIO
nporpaMMmy OOY4YE€HHUs, HO MOTYT OBbITh MPEMJIOKEHbl IJsi W3Yy4YEHUs OTAENIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM O0YYaOIIUMCS.
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YrayOneHHbIR yYpPOBEHb U3YUCHHS UHPOPMATUKH PEKOMEH/TyeTCst
Ui TEXHOJOTMYECKOro  HpoQuiIs,  OPUEHTHPOBAHHOTO  HAa  HH)KEHEPHYIO
U uHGOPMAIMOHHYIO Chephl ACATCILHOCTH. YTUIyOJEHHBI YPOBEHb H3YUYCHHS
uHPOpPMATUKA  OOCCIIEYMBACT: IOATOTOBKY  OOYYalONIUXCsS, OPHEHTHPOBAHHBIX
Ha CIEIUAJIbHOCTH B 00JacTH HHGOPMAIMOHHBIX TEXHOJOTMH W HMH)KCHEPHBIC
CICIMAILHOCTH, YIaCTHE B IIPOCKTHOM M MCCIIEI0BATEILCKOM IeITeIbHOCTH, CBI3aHHOM
C COBPEMEHHBIMH HAIpPaBICHUSAMH OTpPACId HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH, IIOATOTOBKY K YYacTHIO B OJIMMIHMagaX MW caade EauHoro
rOCyJAapCTBCHHOTO 9K3aMeHa 10 HH(POPMAaTHKE.

[TocaenoBaTeIbHOCTh M3YYEHHUS TEM B IMPEAC/iaX OJHOIO Troga OOYUCHHS MOXKET
OBITh H3MEHEHA [0 YCMOTPEHHIO YYHUTEIS IpPH TMOArOTOBKE padodeil mporpamMmbl
U TIOYPOYHOT'O IJIAHUPOBAHUS.

Oo1ee uncno 4acoB, peKOMEHA0BAHHBIX AJIs 3ydeHus: nHpopmatuku, — 136 gaca:
B 10 kmacce — 68 yacos (2 yaca B Hezeno), B 11 kiaacce — 68 yacoB (2uaca B HEIEIIO).

Bo3moskHa KOPPEKTUPOBKA OOIIETO YUCIIA YACOB, PEKOMEHIOBAHHBIX IS H3YICHHMSI
npeaMera, ¢ y4eTOM HHAMBHIYalbHOTO IIOAXOAa 00pa3oBaTeIbHBIX OpraHU3aIUid
K YIIYOJCHHOMY H3YYCHHIO HH(POPMATHKH, B paMKaX COOJIIOJCHHMS THTHCHHYECKUX
HOPMAaTHBOB K HEJICIIbHOM 00pa30BaTeIbHOM HArpy3Ke.

OcHoBa pa6oueii | Pabouas mnporpamma cooTBeTCTBYyeT (heaepaibHOMYy TOCYAapCTBEHHOMY
NPorpamMmbl 00pa3oBaTebHOMY CTaHJAPTy OCHOBHOTO 00IIIEro 0Opa3oBaHUs; COCTaBJIeHA Ha
OCHOBE TMpUMEpHON mporpammbl 1o «MHpoOpMaTHKe»; SBISIETCS COCTaBHON
YaCThI0 OCHOBHOM 00pa30oBaTeIbLHOM MPOrpaMMBbl CPETHETO O0IIEro 00pa3oBaHus
MBOYVY «llIkomna Ne 109»

YMK bocosa JI.JI., BocoBa A.IO. Uudopmaruka: Yuebnuk nns 10 kmacca. — M.:
BUHOM. JIa6oparopus 3HaHwmii, 2023
bocosa JI.JI., bocoa A.IO. Uudopmaruka: Yuebnuk mns 11 kmacca. — M.:
BMHOM. Jla6oparopus 3HaHmii, 2023

10 xnacc 68 yacos
11 kiacce 68 uacos
Bcero 136 yaca

COJIEP’ KAHUE OBYYEHUS!
10 KJIACC

HugpoBasi rpaMOTHOCTH
TpeboBaHus TEXHMKM O€30IaCHOCTM M TUTMEHBI MpPU padOTe € KOMIBbIOTEPAMHU
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U JPYTMMH KOMIIOHEHTaMH ITUGPOBOTO OKPYKEHUS.

[TpuHunel paboOThl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApXUTEKTypa (OH
Helimana. ABTOMaTH4YeCKOE BBINOJHEHUE MpPOrpamMMbl mpoieccopoM. OrmnepaTrBHas,
NOCTOSIHHAsE W JIOJITOBpeMEHHass maMmsaTb. OOMEH MJaHHBIMA C TIOMOIIBIO IIIMH.
KoHTposutepsl BHEIIHUX YCTPOUCTB. [IpsAMON TOCTYII K TaMsITH.

OcCHOBHbIE TEHACHUWH PA3BUTHS KOMIBIOTEPHBIX TeXHOJOTuil. IlapannenbHble
BbIUMCIIEHUA. MHorormpoueccopHsle cucteMbl. Cynepkommbrorepsl. PacnpeneneHnHbie
BBIYKCIIMTEIbHBIE CUCTEMBI U 00paboTKa OOJbIINX JaHHBIX. MoOWIbHBIE U(POBBIE
YCTpPOWCTBA HM HUX pOJdb B KOMMYHUKAUUAX. BCTpoeHHbIE B KOMIBIOTED
MukpokoHTposuiepsl. PoGoTH3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHuoe obecrieueHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. Bujsl
IporpaMMHOro obecriedeHuss W UX Ha3HaueHue. (OCOOEHHOCTH MPOTrPaMMHOIO
obecrnieueHuss MOOMIIbHBIX ycTpoicTB. IlapamiensHoe nporpamMupoBanue. CrucremMHoe
nporpaMMHoe obOecrieuenre. OmnepaluoHHbIE CHUCTEMbI. YTUIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAUIAIMS U AEMHCTAILISIIUS TPOrPAMMHOTO 00ECIIEYEHU .

QaitnoBple  cuctembl. [IpUHIMOBI  pa3MelmIeHUss W UMEHOBaHWsS  (ailjioB
B foJiroBpeMeHHol namsatu. [llaGiaonsl Ay onucanus rpynn ¢ansos.

[Iporpammuoe obGecrnieuenue. JlulieH3UpoBaHUE MPOTPAMMHOTO OOECIECUCHUS
U IUPpoBbIX pecypcoB. [IpompuerapHoe u CBOOOIHOE MPOrpaMMHOE OOECIEUYEHHE.
KoMMepueckoe M HEKOMMEpPYECKOE HCIOIb30BAHUE MPOrPAMMHOIO 00ECIeUeHHUs
u 1u(dpoBbIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaeMas 3aKOHOJATEIbCTBOM
Poccuiickonn ®epepanuu 32 HENPABOMEPHOE  HMCIIOJIB30BAHHE  IMPOTPAMMHOTO
obecrieueHus: U HU(PPOBBIX PECYPCOB.

[IpyHUMOBI TOCTPOEHUS U allapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Ceresie mpotokoiibl. Ceth MHTEpHET. Afpecanus B cetu MaTepHeT. [IpoTokombl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenue IP-cetm Ha 1moaceTd ¢ MOMOIIBKD Macok mnojcereil. CereBoe
aaMuHUCTpupoBaHue. llomydyeHHe [aHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y310M cetd. OmpenesieHHe Mapuipyra JIBHXKEHUS
MaKETOB.

Buner  gedarenbHOCTH B cetu  HHTepHer. CepBucel  HHTepHeTa.
['eonnpopManmoHHble cHUCTEMBL. ['€0JOKAlIMOHHBIE CEPBUCHl PEAIBHOTO BPEMEHU
(HanmpuMmep, JTOKaIMsl MOOWJIBHBIX  Teae(OHOB, OMpeneicHHE  3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEpHEeT-TOProBJIsl, OpPOHUPOBaHUE OUIIETOB U TOCTUHHUIL.

! RprMGOM BBIJACJICH Matepuall, KOTOpLIﬁ HE SIBJISIETCS 00s3aTeIbHBIM npu HU3Yy4YC€HHWU U HE BXOJAUT B COJACPIKAHUC
HpOMe)KyTOqHOﬁ HJIH UTOTOBOM arrecraguu 1o npeamMeTy.
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['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBUCHI W ycayrd. CoLHaNbHBIE CETH —
OpraHu3anus KOJJIEKTHBHOI'O B3aMMOJEWUCTBUSA U OOMeHa NaHHBIMU. CeTeBOW ITHUKET:
InpaBUjia MOBEAECHUS B KuOepmpocTtpaHcTBe. lIpobieMa MOAIMHHOCTH MOIYYEHHOMN
uHpopMmaruu. OTKpBITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOoreHHbIE W HSKOHOMMYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJMorui. OOmue npoOiaemMbl  3allUThI
uHpopManuu U HH(POpManHoHHOU Oe3omacHocTu. CpencTBa 3alIUTHl MHPOPMAIUU
B KOMIIBIOTE€paX, KOMIBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX MH(POPMALMOHHBIX
cucreMax. [IpaBoBoe oOecnieueHre HHHOPMALIMOHHON OE30M1aCHOCTH.

[IpenoTBpaleHrie HECAHKIIMOHUPOBAHHOTO IOCTYIA K JMYHON KOHPUIEHINATbHON
uH(pOpMaIK, XPAHSILIEHCS Ha MEPCOHATBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpaMMHoe o0ecrieyeHue U crnocoobl 00pbObl ¢ HUM. AHTHUBUPYCHBIE
nporpammsel. OpraHusanysi JUYHOTO apXuBa HMHpopManuu. Pe3epBHOE KOMMpOBaHUE.
[laposibHas 3amMTa apXusa.

uppoBanne naHHbIX. CUMMETpUYHBbIE U HecuMMeTpuuHble H@pbl. udpsel
npoctoi 3amensl. Lndp Lesaps. [ludp Bmwxenepa. Anroputm mmdpoBanust RSA.

Teopernueckue 0CHOBBI HH(pOpMATHKH

Wudopmanus, nanusle W 3HaHus. MHGOpMalMOHHBIE NPOLECCH B IMPHUPO/IE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE HW  JUCKPETHBIE BEJIMYMHBI M  curHajsl. HeobxoaumocTsb
JUCKpPETU3alNK HHPOpMALUK, IPEeTHA3HAYEHHOM JIJIsl XpaHEHU s, nepeaadyn u o0padboTKu
B LU(PPOBBIX CUCTEMAX.

JIBonuHOe KonupoBaHue. PaBHOMEpPHBIE U HEPAaBHOMEPHBIE KObI. [[ekonnpoBaHue
COOOILIEHHI, 3allMCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOAOB. YcioBue @ano.
[locTpoeHne  OAHO3HAYHO  JEKOJMPYEMBIX  KOJOB C  TOMOIIBIK  JEpeBa.
Enuaunsl u3MepeHus koiuuecTtBa HHpopMauuu. AnQaBUTHBIA MOAXOI K OLEHKE
KOJIM4YeCTBa MHPOPMAIIUH.

Cuctembl cuucneHusi. Pa3BepHyTas 3amuch I1EIbIX H  JPOOHBIX YHCEI
B TMIO3UIMOHHON cucrteme cuncieHus. CBOWCTBA MO3UIMOHHOM 3aluCy 4YHUCHA!
KOJMYECTBO IU(dp B 3alHCH, MPU3HAK JACIMMOCTH YHUCIAa HAa OCHOBAHHUE CHUCTEMBbI
CUMCJICHUSI. AJITOPUTM TEpeBoAa IeJoro 4uciaa u3 P-MYHOM CHUCTEMBI CUMUCIICHHS
B JIECATUYHYIO. AJNTOpUTM TMeEpeBoja KOHEYHOM P-w4yHOW ApoOu B JIECITUUHYIO.
AJITOpUTM TEpeBoJia LEJIOr0 Yuciaa U3 JACCATUYHOW CUCTEMbl CUUCIEHUS B P-muHYyIO.
[lepeBon KOHEUHOM JAecATUYHOW JpoOu B P-munyro. JIBouuHas, BoCbMepUYHAas
W IIECTHAJIaTepUyHas CUCTEMbl CUHMCIICHUS, CBS3b MEXKIY HUMU. ApupMETHUYECKUE
OMepalyy B MO3UIIMOHHBIX CUCTEMAX CUMCICHUS. TpouuHas ypasHoseuleHHas cucmema
cuucneHus. /[eouuHo-oecamuutas cucmema CHucieHusl.

Konuposanue tekctoB. Kogupoka ASCII. OnnobGalitHbie kogupoBku. CtaHaapt
UNICODE. KoaupoBka UTF-8. Onpenenenrie nHpopMarmoHHOT0 00beMa TEKCTOBBIX
COOOIIEHHH.

Konuposanue mzobpaxenuii. OueHka uHpopMalMOHHOT0 oobeMa TrpaduyecKkux
JAHHBIX TIPU 33JJaHHBIX Pa3pEIICHUH U TIIyOWHE KOAUPOBaHUs 1BeTa. [[BeToBBIE MOEmH.

Pabouan nporpamma no MHdopmaTtuKe (yrnybaeHHbl ypoBeHb) cpeaHmne obuiee obpasoBaHue
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Bektopnoe xonupoBanue. ®opmathl rpadudeckux (Paiinos. TpexmepHas rpaduka.
®pakranbpHas rpaduka.

KogupoBanne 3Byka. OLeHka HHPOPMALUOHHOTO O0BbEMa 3BYKOBBIX JaHHBIX
IIPHU 33JIaHHBIX YaCTOTE IUCKPETU3ALMHU U PA3PAIHOCTU KOJIUPOBAHHUS.

Anrebpa gmoruku. IlonaTtne BbIcKa3piBaHUA. BbICKa3zbIiBaTeNbHBIE  (DOPMBI
(mpeaukater). KBaHTOPBI CyIIECTBOBAHUS M BCEOOITHOCTH .

Jlornueckue omepamuu. Tabmuupl HCTUHHOCTH. Jlormueckue BBIPAKEHUS.
Jlornueckue ToxzaecTna. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO TaOJIHNIL
VCTUHHOCTH. JIornueckue onepanyuu 1 orepanuu HajJ MHOKECTBAMHU.

3aKkoHbl anreOppl JIOTMKW. OKBHUBAJECHTHBIE NPEOOpa3oBaHUs  JIOTMYECKHX
BbIpaXeHUU. Jlornueckue ypaBHEHHs U CUCTEMBI YPABHEHHM.

Jlornueckne @QyHKIUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKHX
(GyHKIMI OT KoJmuecTBa apryMeHToB. [1oyiHbIE cHCTEMBI JOTMUECKUX (DYHKIUHI.

Kanonnueckue Gopmel 1orudeckux BbipaxkeHUi. CoBepIIeHHbIE TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOPMAaJIbHbIE ()OPMBI, QJITOPUTMbI MX IOCTPOEHUS MO TaliMIe
VUCTUHHOCTH.

Jlornueckue d3ieMEHTBI B cocTaBe Kommbtotepa. Tpurrep. Cymmarop.
MHuoropa3psinaslii - cymmarop. IlocTpoeHne cxeM Ha  JIOTHYECKHX — AJIEMEHTax
[0 33JaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3aluCh JIOTHYECKOI'O  BBIPAKECHUS
I10 JIOTUYECKOH CXEME.

IIpencraBiieHHe LEIBbIX YHCEI B TAMATH KOMITbroTepa. OrpaHMYE€HHOCTD AUana3oHa
yucesl IPU OrPaHUYEHUH KOJIMYECTBAa paspAnoB. llepemnosiHeHue paspsaHOW CETKH.
be33HakoBbIe M 3HAKOBBIC JAHHBIC. 3HAKOBBIM OWT. JIBOMYHBIA JOIOJHUTEIBHBIN KO
OTPULIATENIBHBIX YUCET.

[ToOuToBBIE NTOrMUecKue onepauuu. Jlorumueckuii, apupMeTHIECKuil U HUKINY €CKUI
casurd. [llndposanue ¢ momoipo NoOUTOBOI onepaiuu «uckitouaromiee NJINy.

IIpencraBiieHre BEIIECTBEHHBIX YHCEN B MaMATH KOMIIbIOTEpA. 3Hadallas 4acThb
U TOpSAoK 4yucha. Jluama3oH 3HAYEHWM BEIIECTBEHHBIX uuced. [IpoGiembl
XpAaHEHUS BEILECTBEHHBIX YHUCEJ, CBA3AHHBIC C OIPAHMYEHUEM KOJMYECTBA Pa3psaoB.
BolnoniHeHHe omnepauuidi € BEIIECTBEHHBIMM  YHUCJIAMH, HAKOIUIEHUE OIIMOOK
IIPU BBIYNCIICHUSAX.

AJITOPUTMBI U IPOrPaMMHPOBAHHE

OnpeneneHue BO3MOXKHBIX pE3yIbTaTOB pabOThl MPOCTEHIIUX aJITOPUTMOB
YIIPABJIEHUSI UCIIOJIHATESIMU U BBIYMCIUTENBHBIX aArOpuTMOB. OTpeesieHne UCXOHBIX
JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JIaTh TPeOYEeMBbIil pe3ybTar.

Oranbel penieHus 3aJad  Ha KoMIbioTepe. HCTpyMEHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIATYUK, MPOoPuIMpoBIIUK. KOMOMISIMS U UHTEpHIpETaIusl TPOrPaAMM.
BuptyanpHble MalllMHBI.

WuTterpupoBanHas  cpena  pa3paboTku.  MeTonbl  OTJIaJKM — MPOrpamM.
Hcnonb3oBanue TpaccupoBOYHBIX Tabyumi. Otnagounsii  BbiBoA. llomaroBoe
BBIITOJIHEHUE ITpOorpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaUEHNM IEPEMEHHBIX.

Pabouan nporpamma no MHdopmaTtuKe (yrnybaeHHbl ypoBeHb) cpeaHmne obuiee obpasoBaHue
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S3pik  mporpammupoBanus  (Python, Java, C++, C#). Twumbl maHHBIX:
L[EJIOUUCIICHHBIC, BEIIECTBEHHbIC, CUMBOJbHBIC, Joruueckue. BerBieHus. CroxxHble
ycnoBus. Iuknel ¢ ycimoBueM. [lukiel mo mnepemeHHoi. B3anmo3ameHsAeMOCTb
pa3IMYHBIX BUAOB LUKIOB. HBapuaHT 1ukia. COCTaBIEeHUE LIUKJIIA C UCIIOJIb30BAHUEM
3apaHee ONPENEICHHOIO NHBAPUAHTA IUKJIA.

JlokymeHTHpoBaHue mporpamMm. Hcmonbs3oBanue koMMmeHTapueB. IloaroroBka
OMHCAHUA MPOrPaMMBbl 1 HHCTPYKIIUU JUIsI TIOJIb30BATEIIS.

Anroputmbl  00pa0OTKM HaTypaldbHBIX YMCEJ, 3alMCaHHbIX B IMO3UIIMOHHBIX
CUCTeMaxX CUHUCJICHHS: pa3OMEHUEe 3alKicH 4YKclia Ha OTHeNbHbIe IUQPBI, HAXOXKIECHUE
CYMMBI B IIPOH3BEACHUS U (]P, HAXOKICHHE MAaKCHMAIbHOW (MUHUMAIBHOM ) IIH(PHI.

HaxoxneHue Bcex mpoCThIX YHCEN B 3alaHHOM Auana3one. [IpencraBnenue yucia
B BHJI€ HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS B CTCIICHb.

OO06paboTka maHHBIX, XpaHsAmuxcs B (daitax. TekcToBble W ABOWYHBIC (HAITBI.
daiinosie nepeMenHble ((ainoBeie ykazaTtenun). Urtenue u3 ¢aitia. 3anuch B (aii.

Pazbouenne 3amaum Ha mom3anmaud. [loamporpammbsl (Tporeaypbl U (QYHKIUH).
Pexypcusi. PekypcuBabie 00bekThI ((pakTaibl). PekypcuBHbie Tporeaypsl U QyHKIIHH.
Hcnonb3oBaHue creka sl OpraHu3alii peKypPCUBHBIX BbI30BOB.

Hcnonb3oBanue  craHgapTHOW  OMOMMOTEKM  si3bIKa  MPOTPAMMHUPOBAHUSI.
[ToaxnroyeHne OMOJMOTEK MOIIPOrPAMM CTOPOHHUX Mpou3BoAUTENCH. MOIyIbHBIM
MIPUHLIUI OCTPOCHUS IPOTPAMM.

Uucnennsie MeToAbl. TOuHOE M MPUOMMKEHHOE pelieHus 3aaadyu. YUucieHHbIe
METOJIbl PEIICHUS YpaBHEHUM: MeToj Tiepedopa, METOJ IOJOBUHHOIO JICJICHMUS.
[TpubnmkeHHOe BEIYMCIICHUE IJIMH KPUBBIX. BbhlunciieHne miomaaei Guryp ¢ moMoIuibo
YHUCJICHHBIX METOA0B (METO MPSIMOYTOJIBHUKOB, MeTOJ] Tpameiui). [Tonck Makcumyma
(MuHUMYyMa) QYHKIMK OHOM MEPEMEHHON METOIOM TOJIOBUHHOTO JICJICHUS.

O6paboTka  CHMBOJIbHBIX  JIaHHBIX. BcTrpoennbie byHKIIUKU  A3bIKa
MpOrpaMMHPOBAaHUsSL JJiE OOpabOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: IMOJCYET KOJMYECTBA MOSBJICHUN CHMBOJIa B CTpPOKE, pa3OueHHUE
CTPOKH Ha CJIOBa MO MPOOEIbHBIM CUMBOJIaM, ITOMCK MOJCTPOKY BHYTPHU JaHHON CTPOKH,
3aMEHa HAMJAECHHOW MOJCTPOKHM Ha JAPYI'YyIO CTPOKY. ['eHepanus Bcex CIIOB B HEKOTOPOM
anipaBuTe, YHOBIETBOPSIONIMX 3aJlaHHBIM OrpaHuueHusM. lIpeoOpasoBaHue dYucna
B CHMBOJIBHYIO CTPOKY ¥ 00paTHO.

MaccuBbl ¥ TOCJENOBAaTENLHOCTH  4ucell.  Bwrunmcinenue  00OOIIEHHBIX
XapaKTePUCTHK 3JICMEHTOB MAaCCHBAa WJIM YHCIOBOW IOCIIEAOBATEILHOCTH (CYMMBI,
MPOU3BEIICHUS, CpeAHEro apuMETHYECKOro, MHUHUMAJIBHOTO U MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJETBOPSIONIMX 3aJaHHOMY YCJIOBHUIO).
JIMHEMHBIN MOMCK 3aJJaHHOIO 3HAUCHUS B MaCcCHUBE.

CopTHpOBKa OJHOMEPHOTO MaccHBa. I[IpocTble METOIBI COPTUPOBKH (METOA
My3bIpbKa, METO/ BbIOOpa, COpTUpOBKa BcTaBKaMu). COpTUPOBKA CIUSHUEM. bbicTpas
coptupoBka maccuBa (aaroputM Quickcort). JIBOMUHBIH TMOUMCK B OTCOPTHPOBAHHOM
MacCHUBE

Pabouan nporpamma no MHdopmaTtuKe (yrnybaeHHbl ypoBeHb) cpeaHmne obuiee obpasoBaHue
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JIByMepHbIC MacCHUBBI (MaTpPHIIbI). AJTOPUTMBI 0OPAaOOTKH JIByMEPHBIX MAaCCHUBOB:
3aIl0JIHEHHE IByMEPHOT'0 YHCJIOBOTO MAacCHBa IO 33JaHHBIM MPAaBUJIaM, TIOMCK AJIEMEHTA
B JIBYMEPHOM MacCHBE, BBIYHCIICHUE MaKCMMyMa (MHHAMYyMa) U CYMMBI 3JICMCHTOB
JIBYMEPHOI'O MacCHBa, MEPEeCTaHOBKA CTPOK U CTOJIOLIOB ABYMEPHOI'O MaCCHBA.

HNupopmanoHHbIe TEXHOJIOIMH

TekcroBeiii mpoueccop. PenakrupoBanue u ¢opmatupoBanue. IIposepka
opdorpadun u rpammaTiku. CpencTBa MoMcka U aBTO3aMEHbBI B TEKCTOBOM IPOIIECCOPE.
Hcnonb3oBanue crtuie. CTpyKTypupOBAaHHBIE TEKCTOBBIE JTOKYMEHTHI. (CHOCKH,
ornapneHue. KomnekTuBHas padora ¢ JoKyMeHTaMHu. MIHCTpyMEHTHI pelieH3UpOBaHUS
B TEKCTOBBIX Tpormeccopax. OoOmaunbie cepBuchl. JlemoBas mepemnucka. Pedepar.
[IpaBuna UUTUPOBAHUS HMCTOYHUKOB M OQoOpMIIeHUS OuOIMorpaguueckux CChUIOK.
OdopmieHne crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa.
TexHnueckue cpeacTa BBoJa TekcTa. Criennaau3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTE€MaTUYECKUX TEKCTOB.

Anamu3 naHHbiX. OCHOBHBIE 3aJaud aHalIM3a JaHHBIX! MPOTHO3MPOBAHUE,
KJaccuuKanus, Kiacrepusanus, aHaau3 oTKJIOHeHUU. [locnenoBaTenbHOCTh pelieHus
3ajla4 aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUMCTKA U OL[EHKA KaUueCTBa JaHHBIX,
BBIOOp /MM TIOCTPOCHHME MOJICNH, NMPeoOpa3OBaHKUEe JAHHBIX, BU3Yaln3allusl JaHHBIX,
UHTEpHnpeTanus pe3yiapTaToB. [IporpammHble  CpeacTBa M MHTEPHET-CEPBUCHI
uig 00pabOTKM M NpeACTaBlICHUS JaHHBIX. boibline nanHble. MammHHOE 00y4yeHUeE.
Humennexmyanonulil ananus OaHHbIX.

AHanu3 JaHHBIX C TOMOUIBIO 3JIEKTPOHHBIX Ta0MIl. Brruucienue cyMMbl, CpeTHEro
aprdmeTrueckoro, Hanbobiero (HAMMEHBIIET0) 3HAYCHUS JHana3oHa. BeruuciieHne
kod(pdunreHTa KoOppemsuMM JIBYX PSAOB JaHHBIX. [locTpoeHuwe CTOMOYATHIX,
JMHENYaThIX U KpyroBbix auarpamm. Iloctpoenue rpadukos ¢pynkuuid. [logbop munum
TPEeH/1a, PEIICHHE 3a/1a4 MPOTHO3UPOBAHUSL.

YucneHHoe pelieHne ypaBHEHUH ¢ MOMOILBI0 o10opa napamerpa. OnTumuzanus
KaK TMOMCK HaWIydlllero pelieHus B 3adaHHbIX ycioBusix. lleneBas ¢yHkius,
orpanuueHus. JlokanbHble W TJIOOAJIBHBIH MUHHUMYMBI LiefieBOd (pyHKkimu. Permienue
3a71a4 ONTUMH3AIUH C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernueckne TMOAXOAbI K OLIEHKE KoJdudecTBa HWH(poOpManuu. 3aKoH
aanuTuBHOCTH uHpopMmanuu. QPopmyna Xaprid. HMHpopmanuss M BEpOSTHOCTD.
®opmyia lllenHoHa.

Anroputmsl cxkatus naHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. ANTopuTMBI CKaThsl TAHHBIX C TIOTEPSMU. Y MEHBIIICHUE TITYOUHBI KOAUPOBAHUS
nBeta. OCHOBHBIE ujeu aaroput™moB cxkarus JPEG, MP3.

Pabouan nporpamma no MHdopmaTtuKe (yrnybaeHHbl ypoBeHb) cpeaHmne obuiee obpasoBaHue
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CkopocTb nepenayu JAHHBIX. 3aBUCHMOCTh BPEMEHHU nepenayu
OoT MH(OPMAIMOHHOTO O0bEMa JAHHBIX U XapaKTePUCTHK KaHaja CBs3u. [IpuymHbI
BO3HUKHOBEHUS OMIMOOK MpH mepeaaue AaHHbIX. Kospl, mo3BosIoNIe 00Hapy>KUBaTh
Y UCIIPaBJIATh OLIMOKH, BO3HUKAIOIIKE MIPH Ilepesiade AJaHHbIX. PaccTosiHue XsMMUHra.
Koauposanue ¢ nosropenrem 6utos. Koasl XsmmuHra.

Cucrempl. KoMIoOHEHTBI cHCTEMBI W HX B3auMojeiicTBhe. CUCTEMHBIA >PQEKT.
Ynupasnenue kak nHGOpMalMOHHbIN nporiecc. OOpaTHas CBA3b.

Mogenn u wMogaenupoBanue. llens MopenupoBanus. COOTBETCTBUE MOJETH
MOJIETIMPYEMOMY OOBEKTY WM Mpoleccy, ILeau MojenupoBanus. dopmanuzanus
NPUKJIAJHBIX 3a7a4.

[IpencraBieHue pe3ynbTaToOB MOJAEIUPOBAHUS B BUAE, YAOOHOM JJIsi BOCHPUATHSA
qeJoBeKoM. [ padudeckoe mpecTaBIeHNE TaHHBIX (CXEeMbl, TAOIUIIBI, TPApHKH).

I'padsr. OcHoBHbIE TOHATHS. Bunbl rpados. Onucanue rpad)oB ¢ TOMOIIBIO MAaTPHI]
CMEXHOCTH, BECOBBIX MATPHUII, CIIMCKOB CMEXHOCTH. PellleHre aropuTMUYECKHX 3a1ad,
CBSI3aHHBIX C aHAIHM30M TpadoB (MOCTPOCHUE ONTUMAIBLHOTO IYTH MEXY BEpIIUHAMU
rpada, ompeneneHWe  KOJMYECTBA  PA3IMYHBIX IMYTeHM  MEXIy BepLIMHAMU
OPHEHTHUPOBAHHOTO AIIMKINYECKOTO rpada).

HlepeBbs. bunapnoe paepeBo. JlepeBbs mnoucka. CrmocoObsl 00Xoma aepesa.
[TpencraBnenue apupMeTHIECKUX BbIpAXKEHUN B BUJIE epeBa. J{UCKpeTHbIE UTPbI IBYX
UTPOKOB € nonHoM nHpopmanueil. [loctpoenue aepeBa nepedbopa BapuaHTOB, ONUCAHUE
CTpaTeruy Urpbl B TaOMU4YHON (opMe. BBIMIPBILIHBIE W TPOUTPHILIHBIE TMO3HUIIUH.
BbIUrphIIHbIE CTPATETUN.

CpeactBa MCKYCCTBEHHOro HMHTeIUIeKTa. (CepBHCHI MAIIMHHOIO I€pEBOAA
U pacro3HaBaHUs ycTHOM peud. KorHutuBHblEe cepBUCHL. MaeHTudukanus M MOHUCK
n300pakeHui, pacrio3HaBanue nuil. CamooOydarommecsi CUCTeMBbl. VICKyCCTBEHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX WrIpax. VCnoib30BaHME METONOB HMCKYCCTBEHHOIO
UHTEIUIEKTa B 0O0ydalomux cuctemax. lcnosib30BaHME METOJIOB HCKYCCTBEHHOI'O
UHTENIeKTa B poOotoTexHuke. HMutepner Bemieil. IlepcnekTuBbl  pa3BUTHS
KOMIIBIOTEPHBIX UHTEUIEKTYaJIbHBIX cUCTEM. HelpoHHbIE CeTH.

AJITOPUTMBI U IPOrPAMMHPOBAHUE

dopmanmusanus NOHATHS ajnroputma. MammHa ThIOpUHra Kak YHHUBEpCAJIbHAs
MoJenb BelunciaeHuii. Tesuc Yepua—Twropunra.

OreHKa CII0)KHOCTY BBIYHMCIICHUNA. BpeMst paboThl 1 00beM HCTIOJIb3yeMOl TTaMSATH,
WX 3aBHCUMOCTb OT pa3Mepa UCXOAHBIX JaHHbBIX. OIeHKa aCUMIITOTUYECKOUN CI0AKHOCTH
QITOPUTMOB. AJITOPUTMBI TOJIMHOMUAIBHOW CIOXKHOCTU. [lepeOopHble airopuTMBI.
[IpuMepsbl pa3InYHbBIX aITOPUTMOB PELIEHUS OJHOM 3aa4, KOTOPbIE UMEIOT Pa3IMYHYIO
CJIOKHOCTb.

[Torck mpOCTBIX YMCEN B 3aJaHHOM JIHANa30HE C MOMOULIBID AJTOPUTMA «PELIETO
OparocheHay.

MHuoropaspsiiHble 1enble YUCia, 3a1a4u JUIMHHONW apu(METUKH.
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CnoBapu (accolMaTUBHBIE MACCUBBI, 0TOOpaxxeHus1). Xam-tadbnuipsl. [loctpoeHue
asi(haBUTHO-YaCTOTHOT'O CJIOBaps ISl 3aIaHHOTO TEKCTA.

Creku. AHaiM3 TOPaBWIBHOCTH  CKOOOYHOIO  BbIpaXeHHUs. Brluncienue
apu(pMETUYECKOTO BBIPAKEHUS, 3alIMCAHHOIO B TOCTPUKCHOMN Popme.

Ouepenu. Mcnonp3oBanue ouepeau Juisi BP)€MEHHOTO XpaHEHUs JaHHBIX.

Anroputmel Ha rpadax. IlocTpoeHne MHMHHUMaIBHOIO OCTOBHOIO Ji€peBa
B3BELLIEHHOI'0 CBSI3HOTO HEOPHEHTHPOBAHHOTO rpada. KonmnuecTBo pa3iavuHbIX NyTen
MEX/1y BEpIIMHAMHI OPUEHTUPOBAHHOTO AlIUKJINYECKOTO rpada. Anroputm JeHKCTphl.

HepeBbs. Peammzanus nepeBa ¢ IMOMOINBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(omHapuble) nepeBbs. [locTpoeHwme nepeBa i 3aJaHHOTO  apH(PMETHIECKOTO
BBIpaKEHUA. PeKypcUBHBIE anropuTMbl o00xona jaepeBa. lMcmosib3oBaHUE CTEKa
U ouepeau A 00XoAa JiepeBsa.

JluHaMU4eCcKoe MPOrpaMMHUPOBAHME KAaK METOJ PEIICHMS 33ad C COXPAHEHUEM
IIPOMEKYTOYHBIX PpE3YyJIbTaTOB. 3aJayd, pEIIacMble C IIOMOIIBIO JHUHAMHYECKOTO
IPOrpaMMUPOBAHUsS: BBIUMCICHUE PEKYPCUBHBIX (YHKIUH, IOJACYET KOJINYECTBA
BapUaHTOB, 33Ja4K ONTUMHU3ALUY.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMUpoBaHUHU. OOBEKTHI
u kinaccel. CBoiictBa M MeTolbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAJIM3.
PazpaboTka mporpaMMm Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOTO  IOAXOJA.
Wukancynsuus, Haciael0BaHue, MOTUMOP(HU3M.

Cpenbsl  ObicTpod  pa3paboTku  mnporpamMm. IIpoekTtupoBanue uHTEpderica
noJsib3oBatesnis. Vcrnonp30BaHMe TOTOBBIX YIPABIAEMBIX AJIEMEHTOB JI MOCTPOCHUS
uHTepdeiica.

O0630p s136IKOB MporpamMmupoBanus. [loHsATHE 0 TapagurMax NpoOrpaMMHUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOI MU

OTanbkl KOMIBIOTEPHO-MATEMATHYECKOTO MOJICIUPOBAHUs: IMOCTAaHOBKA 3ajayH,
pa3paboTKa MOJCIH, TECTHPOBAHHE MOJICIH, KOMITBIOTCPHBIN SKCIICPUMEHT, aHaJu3
PE3yIbTATOB MOJICTUPOBAHUSI.

Jluckperuszanus mpu MaTeMaTHYE€CKOM MOJACIMPOBAHNN HETPEPHIBHBIX MPOLIECCOB.
MopenupoBanue JIBVDKCHUS. MopaenupoBanue OHMOJIOTUYECKUX CHCTEM.
MaremaTudeckue MoJIesId B SKOHOMUKE. BEIYUCIUTEIBHBIE SKCIIEPUMEHTHI C MOJICTISIMH.

O06paboTka pe3yabTaTOB IKCIIEPUMEHTA. MeToT HanMEHBITTNX KBaapaToB. OleHKa
YUCJIOBBIX TapaMETPOB MOJICTUPYEMBIX OOBEKTOB M MpolieccoB. BoccTaHoBieHue
3aBUCHUMOCTEH M0 pe3yabTaTaM dKCIEPUMEHTA.

BepositHOCTHBIE MOJICIIN. MeTtoabl MomnTe-Kapito. NMmuranmnoHHoOE
MopaenupoBaHue. CHCTEMbI MAaCCOBOT'O OOCITYKUBAHUS.

Tabnuunblie (pensanuoHHbIC) 0a3bl JaHHBIX. TaOJMIla — MPEJACTaBICHUE CBEIACHHM
00 omHOTHOHBEIX 00BekTax. Iloie, 3amucek. Kimrou tabGmunel. Pabora ¢ roroBoil Oasoit
JAHHBIX. 3anojHeHue 0a3bl JaHHbIX. [lowck, copTupoBka W (QUIbTpalMs JaHHBIX.
3anmpockl Ha BBIOOPKY JaHHBIX. 3ampochl ¢ TapaMeTpamu. Berauciasemble MOJs
B 3aIIpOCax.

MHorotabiuuHbie 0a3bl JaHHBIX. TUMBl CBsA3ed Mexay Tabnuiiamu. BHemrHuit
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kitod. [{emocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOINYHBIM 0a3aM JTaHHBIX.

HNuTepuer-ipriioxkenns. lloHATHE O CEpBEPHOM M KIMEHTCKOM YacTsIX CauTa.
TexHOI0TUs «KIMEHT — CEPBEPY, €€ JOCTOMHCTBA U HegocTaTKku. OCHOBHI si3bika HTML
u kackaaubix tadmui cruied (CSS). Cuenapun Ha si3bike JavaScript. @opmel Ha BeO-
CTpaHUIIE.

Pa3memienne BeO-caiiToB. Y ciyra XocTuHTa. 3arpy3ka ¢GaiioB Ha CaMT.

BBon wu300paxeHud C HCMOJIB30BAHUEM PA3IUYHBIX IUGPOBBIX YCTPOUCTB
(undpoBeIX (oToammapaToB W MHKPOCKOIIOB, BHJCOKaMEp, CKaHEPOB W JPYTHUX
ycrpoiictB). I'paduueckuii pemaktop. Paspemenue. Kampupopanme. VcmpasieHnue
nepcrnekTuBbl. ['ucrorpamma. Koppekiust ypoBHel, koppekius 1iseta. OdeciiBeunBaHue
IBETHBIX H300pakeHui. Perymb. Pabora ¢ obGnactsamu. OUIBTPHI.

MHorocnoiinpie  u300pakeHusi. TekcToBele ciou. Macka cnosi.  Kananbl.
Coxpanenue BblfieIeHHOM oOnactu. IloaroroBka wiumOCTpanuii Ajisi BeO-CalTOB.

AHHMMHUPOBaHHBIE N300pAKEHNUA.
Bektopnas rpaduka. IlpumutuBbl. 3MeHeHwe  mops/ika 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbeie. ®DopmaTbl BEKTOPHBIX

pucyHkoB. Hcrmonb3oBaHWe KOHTYpPOB. BeKTopu3alnusi pacTpOBBIX H300paKEHUI.

[IpyHIMIOBI MTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX Mojened. CeTouyHble
Mojieni. Marepuansl. MoiennpoBaHre HCTOYHUKOB OCBellleHU. Kamepbl. AIIUTUBHBIE
texHonoruu (3D-mpunTtepsl). [loHsATHE O BUPTyalbHOW PEATLHOCTH WM JOMOJHEHHOU
PEANBHOCTH.
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INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IO HH®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCS
PYKOBOJCTBOBATHCS chopMHUpPOBaHHOM BHYTPECHHEHN MO3UIEN JIMYHOCTH,
CHCTEMON IEHHOCTHBIX OpHEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHMIA,
COOTBETCTBYIOIINX TPagULIIOHHBIM LIEHHOCTAM POCCHUICKOTO o01iecTna,
pacIIMpeHne XU3HEHHOI'O OIbITa M OIbITa JEATEIbHOCTH B IIPOLIECCE pealn3alun
CpeAcTBaMH  y4eOHOro IpeaMeTa OCHOBHBIX  HAlpaBJI€HUN  BOCIMTATEIbHOMN
NEATEIIBHOCTH.

1) rpa;kaIaHCKOr0 BOCIIUTAHNS

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpPaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHa
U TIPaBOMOPsJIKA, COOIOJIEHUE OCHOBOMOJIATAIOIINX HOPM HHGOPMAIMOHHOIO IIpaBa
1 HHPOPMAITMOHHOM 0€30MacHOCTH,

TOTOBHOCTh  TMPOTHUBOCTOSATH  MJICOJIOTHHM  AKCTPEMH3Ma,  HAI[MOHAIN3MA,
KCeHO()OOWM, JTUCKPUMHHAIIMM 1O  COIHMAIBHBIM, PEIUTHO3HBIM,  PAacOBBIM,
HAIlMOHAIBHBIM MTPU3HAKaM B BHPTYAJILHOM MIPOCTPAHCTBE;

2) MaTPHUOTHYECKOT0 BOCIIMTAHMA:

IICHHOCTHOE OTHOIIICHHE K HMCTOPUYECKOMY HACIEIWI0, MOCTHXKEHUsM Poccun
B HayKe, MCKYCCTBE, TEXHOJIOTHSAX, IMOHUMAaHHWE 3HAYCHHS WHOOPMATHKHA KaK HAyKH
B JKU3HU COBPEMEHHOT'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUS S
c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 TIOBEICHMUS;
CIIOCOOHOCTh OLICHMBAaThb CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pPEIICHMS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4YMCIIE B CETHU
WuTepHer;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

3CTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs SCTETHKY HAYYHOT'O M TEXHHYECKOIO
TBOPYECTBA,;

CIIOCOOHOCTh  BOCHPHHHMMATH pa3jIdYHble BHABI KMCKYCCTBA, B TOM YHCIE
OCHOBAHHOT'O Ha MCIOJIL30BaHUH MH()OPMALIMOHHBIX TEXHOJIOTHH;

5) dpuznyeckoro BoCIUTAHNS:

c(hOpPMHUPOBAHHOCTH 3JI0POBOTO M 0Oe30macHOro oOpa3a >KH3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3I0pPOBbIO, B TOM YHCJIEC 3a CUET COOJIOJACHHS TpeOOBaHMI
Oe30omacHOM SKCIUIyaTallud CPeACTB HH(GOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUH,
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6) Tpya0BOIr0 BOCIIHTAHMS:

FOTOBHOCTh K AaKTUBHOM JIESITEIbHOCTH TEXHOJOTMYECKOM H  COLUAIbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JIEATEIbHOCTD;

uHTepec Kk cdepam  mnpodeccHOHANbHOW  JEATETbHOCTH,  CBSI3aHHBIM
c uH(pOpMATUKON, MNPOrpaMMUpPOBAHUEM M HUHPOPMAIMOHHBIMU TEXHOJIOTUAMH,
OCHOBAHHBIMU Ha JOCTHIXKEHUAX Hayku HHGPOPMATUKHM M HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HaHHBIM  BbIOOp  Oyaymiedt  mpodeccuun
U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTH K O0pa30BaHUIO U CaMO0OOpa30BaHUIO HAa MPOTSHKEHUU
BCEH JKM3HU,

7) 3KOJIOrM4€eCKOro BOCUTAHMA:
OCO3HAHME I100ATBHOI0 XapaKTepa 3KOJIOITMUYECKUX MPOOJIEM U IMyTeH UX perieHus,
B TOM YHKCJIE C Y4ETOM BO3MOXKHOCTEW MH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH, AOCTHKEHUSM HAyYHO-TEXHHUUYECKOrO Iporpecca M OOLIECTBEHHOMN
NPAKTHKH, 332 CYET IOHUMAHUS POJIM MH(POPMALMOHHBIX PECYpCOB, MHPOPMAIIMOHHBIX
IPOLIECCOB M MH(POPMALMOHHBIX TEXHOJOTHMH B YCIOBHSIX HU(POBOM TpaHChOpMau
MHOTUX c(hep )KU3HU COBPEMEHHOI'O OOIIECTBA,;

OCO3HAHME LIEHHOCTM HAYYHOW JESITEIBHOCTH, TOTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U HCCIIEA0BATENBCKYIO AESITEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B npouecce IOCTHKEHMSI JMYHOCTHBIX pPE3YJbTaTOB OCBOEHHSI MPOrPAMMBI
no MH(poOpMaTHKe y OOYy4aroIMXCs COBEPIIEHCTBYETCS SMOLIMOHAIBbHBIA WHTEIUIEKT,
npeanoiaraniui copMupoBaHHOCTD:

CaMOpETyJMPOBaHUsl, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MNPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJIEHUE, CIIOCOOHOCTh aJaTUPOBATHCS K SMOLMOHAIBLHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALM{, BKJIIOYAIOWIEH CTPEMJICHUE K JOCTHIKEHUIO LIEJU
U ycrnexy, ONTHMH3M, HHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, HMCXOAS M3 CBOUX
BO3MO>KHOCTEH,

AMIIATUH, BKIIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh AMOIMOHAIILHOE COCTOSHUE
IPYTUX, YUWTHIBaTh €ro TMpU OCYIIECTBIEHUHM KOMMYHUKAIMH, CIIOCOOHOCTH
K COYYBCTBHIO U CONEPEKNUBAHHUIO;

COLIMAJIHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPanBaTh OTHOLIEHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSBIISATh MHTEPEC U pa3periaTh KOHMIUKTHI.

METAINPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe usyuenus nHOOpPMATHKUA Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
y oOydaromierocsi 6ynyr copMUpPOBaHbI METANPEIMETHBIC PE3YyJbTaThl, OTPAKCHHbBIC

B YHUBCPCAJIbHBIX y‘{€6HBIX I[CI\/'ICTBI/IHX, 4 UMCHHO — ITIO3HAaBATCJIIbHBIC YHHBCPCAJIbHLIC
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y4yeOHble JIeMCTBHUS, KOMMYHHMKATMBHbIE YHUBEpCajbHble Yy4yeOHbIE JEHCTBUA,
pEryasTUBHbIE YHUBEPCAJIbHbIE YueOHbIE ACUCTBHS, COBMECTHASI IE€ATEIHHOCTb.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruueckue AeHCTBUS:

CaMOCTOSITEJILHO (POPMYJIMPOBATh M aKTyaJIU3UPOBaATh MPOOJIEMY, paccMaTpruBaTh
€€ BCECTOPOHHE;

YCTaHABJIMBaTh CYIECTBCHHBIM TMPU3HAK WM OCHOBAHUA JUIsl CpPaBHEHUS,
KJIaccu(puKaIuu 1 0000IIEeHHUS;

OTPEIETATh eI JEATeIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JOCTHKECHUS,

BBISIBJIITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaTpiBaTh IUIAH PEMICHHUS MPOOJEMbI C YYETOM aHaln3a HMEIOITUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTb, OILIEHUBAaTh COOTBETCTBUE PE3YJIhTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSAX PEaJbHOI0, BUPTYaJIbLHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBare/ibcKkue 1eCTBUSA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HUCCIIEAOBATEIIbCKOM W MPOEKTHOW JeATEIbHOCTH,
HaBBIKAMH PA3pEIICHUs TPOOJIEM, CHIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY
IIOMCKY METOJOB PEIICHMS MPAKTHYECKUX 3a/1ay, MPUMEHEHHMIO Pa3IMYHBIX METOJIOB
MO3HAHUS;

OCYIIECTBIIATh PA3JIMYHBIE BUABI AEATEIBHOCTH T10 MTOJTYYEHUIO HOBOT'O 3HAHUS, €r0
MHTEpHpETaluy, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX,
B TOM YMCJIE€ TIPU CO3JIaHUU YUYE€OHBIX U COIIMATIBHBIX IPOEKTOB;

dbopMUpOoBaTh HAy4YHBIH THUI MBIIUJICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUAMH U METOJAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHOM AEATEIBHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1a4y, BbIJIBUTATh
TUIOTE3y €€ PEeICHUs, HAXOAUTh apryMEHTHI JUJISl JOKA3aTeJIbCTBA CBOMX YTBEPKICHMI,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELIEHUS;

aHAIM3UPOBATH MOJIYUCHHbIE B XOJE PEIICHUS 3a7auyd Pe3yJbTaTbl, KPUTUUECKU
OLICHMBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISTH LI€JICHANPABICHHBIN MOMCK IEPEHOCA CPEJICTB U CIIOCOOOB IEUCTBUS
B Mpo(heCCUOHAIBHYIO CPeay;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYIO U MPAKTHUUECKYIO OO0JacTh
XKU3HENIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEIaraTb OPUrHHAIbHbIE ITOAXOAbI U PEIICHUS, CTABUTh

HpO6H€MBI 1 3aJa4M, JOITYCKAIOMIKUE AJIbTCPHATUBHBLIC PCIICHUA.
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Pabora ¢ nndgopmanueii:

BJIa/IeTh HAaBbIKAMHU TOJy4eHUs HHGOPMAlMM W3 HMCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh MOWCK, aHAIW3, CUCTEMATH3allUI0 M HUHTEPIPETALUI0
nH(pOpMALINK PA3IUYHBIX BUJIOB U POPM MpPE/ICTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ Y4E€TOM Ha3HayeHUS HHPOpMaIUU
U 11€JIEBOM ayIUTOPHUH, BEIOMpas ONTUMAIbHYIO (OpMY MPECTABICHUS U BU3yaIU3allHH;

OIICHWBATh JIOCTOBEPHOCTh, JISTHTHMHOCTh HWH(OpMaIlud, €€ COOTBETCTBUE
MPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

MCIIOJIB30BaTh CPEIACTBA MH(POPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHM
B pCIICHWM KOTHUTUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHU3AIMOHHBIX  3a7ad
C coOmogeHreM TpeOOBAaHWK HOPrOHOMHKH, TEXHHUKH O€30MMacCHOCTH, TUTHEHBI,
pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM HWH(POpPMAITMOHHON
0€30IaCHOCTH,

BJIQJIETh HABBIKAMHU PACIO3HABAHUSI W 3alUTHl MHGOpMaU, UHOOPMAIIMOHHON
0€30MacHOCTU JTUYHOCTH.

KoMMyHUKAaTHUBHBbIEC YHHBEPCAJIbHBbIC Y4eOHbIE 1€ CTBUS
Oo0wmenue:

OCYILECTBIIATH KOMMYHHUKAILIMH BO BCEX c(epax KU3HHU,

pacno3HaBaTh  HeBepOaJdbHbIE CpEACTBA  OOIICHHS, MOHUMAaTh 3HAYCHHE
COILIMAJIbHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKA KOH(PIUKTHBIX CUTYaIlUH U CMST4aTh
KOH(DJTUKTHI,

BIIAJIETh pa3IMYHBIMU crioco0amu oO1IeHHS 151 B3aMMOJICNCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMST4aTh KOH(PIMKTHBIE CUTYyAIlUH;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3pPEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX
CpPEICTB.

CoBMecTHAasI 1eSITEJIbHOCTD:

MMOHUMATh U UCII0JI30BATh MPEUMYIIECTBA KOMaHIHOW U UHANBUYaJIbHOU PaOOTHI,

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C y4€TOM OOIIUX UHTEPECOB
Y BO3MOXHOCTEM KaXJ0r0 YJICHA KOJUIEKTHUBA,;

MPUHUMATH 1IEJIM COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JICVCTBHUS 110 UX JOCTUKEHUIO: COCTABJISATH IUIAH JEUCTBUM, PACIIPEACIIATH POJIH C Y4ETOM
MHEHHUM YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJia M KAXKJIOTO YJYaCTHHMKA KOMAaHIbI B OOIMIWIA
pe3yJNIbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

[peiaraTb  HOBBIE NIPOEKThI, OLEHHUBATh MJEUM C MO3WLUU HOBU3HBHI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE MMOBEACHUE B PA3JIMYHBIX CUTYaALMSX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, ObITHh MHUIIUATUBHBIM.

PeryasiTuBHbI€ YHHBepPCAJIbHbIE YU4eOHbIE IeHCTBHUA
Camoopranuzanus:
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CaMOCTOSITEITLHO ~ OCYIIECTBIISATh TO3HABATEIBHYIO JIESITEIILHOCTh, BBISIBISITH
npoOieMbl, CTaBUTh W (POPMYIUPOBATh COOCTBEHHBIC 3aladyd B 00pPa30BATEIHLHOM
NEATEIHbHOCTH U KU3HCHHBIX CUTYaIHSX;

CaMOCTOSATENILHO COCTABJIATH IUIAH PEIICHUS TPOOJIEMBI C YIE€TOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTCHUMN;

JlaBaTh OIEHKY HOBBIM CHUTYAIIHSIM;

pacmupsaTh paMKH Y9eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX TPEIOUYTECHUH;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHCE;

OLIEHUBATh IPUOOPETCHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO M TIPOSIBICHUIO IIMPOKOW SPYIUIIMH B Pa3HBIX
o0yacTsAX 3HAHMA, TOCTOSHHO TOBBIIIATh CBOM OOpa30BaTENbHBIA W KYJIBTYPHBINA
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIM,

BJIa/IETh HABBIKAMHU ITO3HABATEIBHOM PEPIEKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMW, UCITOJIb30BAThH
npueMbl peIeKCuu 1 OUEHKH CUTYallly, BBIOOpa BEPHOTO PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUSA 110 UX CHUKEHUIO;

IIPUHAMATh MOTHUBBI M ApI'YMEHTBI APYTUX IIPU AHAIIM3E PE3YIBTATOB AEATEIbHOCTH.

IlpunsiTus ceds U APyrux:
MPUHUMATh ce0s1, TOHUMAs CBOM HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IPU AHATIU3€E PE3YyJIbTaTOB AEATEIBHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTrOTr0 YEIOBEKa.

INPEAMETHBIE PE3YJIBTATHBI

B mpomecce n3yuenus: kypca nHbopMaTuku yriryoseHHoro ypoas B 10 kiacce
00 y4arouMMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE PEAMETHbBIE PE3yIbTaThl:

BJIaJICHUE TPEACTABICHUSIMHU O PO MHPOPMAIIMH U CBSI3aHHBIX C HEH MPOIIECCOB
B TMPUPOJE, TEXHUKE U OOIIECTBE, MOHATUSIMU «UHMOpPMAIUL), «WH()OPMAITMOHHBIN
oporecc»,  «CUCTeMa»,  «KOMIIOHEHTBI ~ CHCTEMbI»,  «CHUCTEeMHBIH 3¢ dexT»,
«MH(OPMALIMOHHAS] CHCTEMA, «CHUCTEMa YIPABICHUSI;

BJIaJICHUE METO/IaMHU Toucka HHpopManuu B ceTu MHTEepHET, yMEHNE KPUTHIECKU
OLIEHUBaTh UHPOPMAIUIO, IOTYYEHHYIO U3 ceTu HTepHeT;

yMEHHUE XapaKTeprU30BaTh OOJBIINE NaHHbIC, MPUBOAUTH MMPUMEPHI HCTOUHUKOB UX
MOJy4eHUS] W HampaBJICHHUS HWCIOJIb30BAaHUS, YMEHHE KJIacCU(PHUIIMPOBATH OCHOBHBIC
3a7la4u aHaM3a JTaHHBIX (MPOTHO3MPOBAHUE, KIIACCU(PUKAIMS, KIACTepU3aIus, aHaIN3
OTKJIOHEHUI1), TOHMMATh TOCJIEIOBATEIBHOCTh PEIICHHS 3a]au aHAJIu3a JTAaHHBIX: cOOp
HEPBUYHBIX JIAHHBIX, OYMCTKA U OIIEHKA KAa4eCTBa JIAHHBIX, BBIOOP /MM MOCTPOCHHE
MOJENH, TMpeoO0pa3oBaHME JaHHBIX, BU3yaJW3alus JaHHBIX, HWHTEpHpeTanus
pe3yIbTaToB,;
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MOHMMAaHUE OCHOBHBIX TPUHIUIOB YCTPOHCTBA U  (PYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX M MOOWIBHBIX KOMIBIOTEPOB, TEHAECHUUN pa3BUTHSA
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHHE HAaBBIKAaMH PaOOTHI C OMEPAIMOHHBIMH CUCTEMaMH, OCHOBHBIMU BUIaMH
IpOrpaMMHOr0 OOecnedyeHusl s pelieHdus Y4eOHbIX 3aJad 10 BbIOpaHHOU
creluann3anuy,

HaJINYUE MPEICTABICHUM O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MUPE,
0 0a30BBIX MPUHIMIAX OpPraHU3alMd U (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH,
00 00mMX NpUHIUIAX Pa3pabOTKH U PYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUH;

INOHMMAaHUE Yrpo3 HH(POPMAILMOHHOW O€30IaCHOCTH, MHCIIOJIBb30BAHUE METO/I0B
U CpEICTB MPOTHBOJEHCTBUS OTUM YIrpo3aM, COOJIIOAEHHE Mep Oe30MacHOCTH,
IPEJOTBPAIAIOIINX ~ HE3aKOHHOE  paclpOCTPAaHEHUE  MEPCOHAIBHBIX  JAaHHBIX,
coOnofeHne TpeOOBaHWM TEXHUKHM OE30MACHOCTM M THUTHEHbBl Ipu  padore
C KOMIIBIOTEpaMH U JAPYIUMH KOMIIOHEHTaMH IU(POBOTO OKPYXKEHUS, MOHUMAaHHE
MPABOBBIX OCHOB HCIIOJB30BAHMUSI KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U PaOOTHI
B cetu MHTEpHET;

INOHMMAaHHWE OCHOBHBIX NPHUHLMIIOB JUCKPETH3alMM  Pa3IMYHBIX  BHUJOB
uH(pOopMaIuu, YMEHUE OINpeNesaTh UHPOPMAIIMOHHBIN 00bEM TEKCTOBBIX, IpaprueCcKUX
Y 3BYKOBBIX JAHHBIX IIPU 33/IaHHBIX MapaMeTpax JUCKPETU3alH, YMEHUE OINpPENEITh
CPEAHIOI0 CKOPOCTh IMEpe/layd JaHHBIX, OLCHUBaTh HM3MEHEHHE BPEMEHU Nepeadu
IIPU U3MEHEHUH MH(OPMALIMOHHOTO 00bEMa TaHHBIX U XapaKTePUCTUK KaHaJla CBSI3U,;

YMEHHUE UCI0JIb30BATh TP PEUICHUH 3aJ]a4 CBOMCTBA MO3UIIMOHHOM 3aiCH YnCe,
aJITOPUTMA MOCTPOEHUS 3aIIMCH YKCIIa B TO3UIIMOHHOMN CHUCTEME CUMCIICHUS C 3a/laHHbIM
OCHOBAaHMEM W TMOCTPOEHHUS YMCIAa MO CTPOKE, COAEpXkalled 3aluch 3TOrO0 4YHCIa
B IO3UIIMOHHOW CHUCTEME CYHCIIEHHUS C 3a/laHHbIM OCHOBAHHEM, YMEHHUE BBIOJIHSITH
apumMeTHUecKue onepalny B MO3ULHOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBINOIHATH MPEOOPA30BAHUS JTJOTUUECKUX BBIPAKEHUH, UCTIONb3Ys 3aKOHBI
areOpbl JIOTUKH, YMEHHUE CTPOUTh JIOTUYECKOE BBIPAKEHHE B JAU3IBIOHKTUBHOM
U KOHBIOHKTHUBHOW HOpPMajibHBIX (opMax 1Mo 3amaHHONW TaOMUIlE WCTHHHOCTH,
MCCIEI0BAaTh 001aCTh UCTUHHOCTH BBICKA3bIBaHUS, COAECPKAIIETO MEPEMEHHBIE, PEIIaTh
HECJIOXHBIE IOTUYECKUE YPAaBHEHUS U CHCTEMbl YPAaBHEHHIA;

NOHMMaHuE 0a30BbIX AITOPUTMOB 0OPaOOTKH YMCIOBOM U TEKCTOBOM MHGMOpMALIMU
(3amuch YMcen B MO3UIIMOHHOW CUCTEME CUMCIICHH S, HAXOXK/ICHHE BCEX MPOCTHIX YHCEI
B 3a/IaHHOM J1arna3oHe, 00paboTKka MHOTOPa3psAIHBIX LENbIX YHUCE, aHAIU3 CUMBOJIBHBIX
CTPOK U JIPYTUX), aJITOPUTMOB MOUCKA U COPTUPOBKH, YMEHHUE OINPEIEIATH CII0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aJIrOPUTMOB (CYMMHPOBAaHHE DJIIEMCHTOB MacCHBa,
COPTHPOBKAa MAacCHBa, TMepeOOpHBIC aIrOpPUTMBbI, TBOMYHBIN TOWCK) W TPUBOAWTH
IPUMEPHI HECKOIBKUX AJITOPUTMOB Pa3HOM CIOKHOCTH JIJISl PELLICHUs OJJTHOM 3aa4u;

BJIQJICHUC YHHUBEPCAIBHBIM S3bIKOM MIPOrPaMMHPOBaHHsI BBICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHussMu 0 0a30BbIX THIIAX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHE UCIOJIb30BaTh OCHOBHBIEC YNPABISIONINE KOHCTPYKIIMHM, YMEHHE OCYIIECTBIATh
aHaJIM3 TPEAJIOKEHHOM MpOrpaMMBbl. OINpPENESATh Pe3yibTaThl pPabOThl MPOrpPaMMBbl
OpU 33JaHHBIX HCXOJHBIX JAHHBIX, ONPENENATb, MPH KAaKUX HCXOAHBIX JaHHBIX
BO3MOKHO MOJYY€HHE YKa3aHHBIX PE3YyJIbTAaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT
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npuBecTd K omuOke B paboTe mporpammbl, (GOPMYIUPOBATh MPEAJIOKEHUS
10 YIIYYIICHUIO POTPaMMHOTO KO/,

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U IEMOHCTPAIIMOHHBIE
MaTepHalbl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB
¥ 00JIa4YHBIX CEPBHCOB,;

YMEHHE HCIOJIb30BAaTh JJICKTPOHHBIC TAOMUIBI ISl aHalu3a, MNpPEICTaBICHUS
U 00paOOTKHM JaHHBIX (BKJIIOYAsh BBIYMCICHHE CYMMBI, CPEIHET0 apu(METHUECKOTO,
HanOOJIBIIET0 ¥ HAUMEHBIIETO 3HAYCHUH, pellleHne ypaBHEHUH, BBIOOP OMTUMAIbHOTO
pelIeHus, MoI00p JIMHUK TPEH/IA, PEIICHUE 33a]a4 TIPOTHO3UPOBAHHS).

B mporiecce u3ydenus kypca uHGpopMaTUKU yriryOiaeHHOro ypoBHsA B 11 kiacce
00y4aronMMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE PEAMETHBIC PE3yIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEpPHBIE  KOJIbI, JOIMYCKAIOUIME  OJHO3HAYHOE
JEKOIMPOBAaHUE COOOIICHUN (MPEPUKCHBIE KOJbI), UCIIONb30BaTh MPOCTEHIINE KOJIbI,
KOTOpbI€ MO3BOJISIIOT OOHAPYKMBATh M HCIPABIATh OLIMOKH IpH Iepenadye daHHbIX,
CTPOUTH KOJ|, OOECHEUYMBAIOIIMNA HAUMEHBIIYI0 BO3MOXXHYIO CPEIHIO JJIUHY
COOOLIEHUS NPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSCHATh MPUHIUIIBI paOOTHI MPOCTHIX
QIITOPUTMOB CXKATHUS JJAHHBIX;

YMEHHUE pelaTh alrOPUTMHUYCCKHIE 3a/1a4H, CBI3aHHBIC C aHAT30M TpadoB (3amaun
IOCTPOEHUS ONTUMAIBHOIO IyTH MEXAY BEpIIMHAMU Tpada, onpeneaeHus] KOIuuecTBa
Pa3IUYHBIX IYTEH MEXIy BEPIIMHAMH OPHEHTUPOBAHHOTO AIMKIMYECKOro rpada),
YMEHHUE UCNOJIb30BaTh I€PEBbS MPU aHAIM3E U IIOCTPOESHUU KOJIOB U JJIs IPEACTABICHUS
apu(MeTUYECKUX BBIPAXKCHHUM, TIPU PEUICHUH 3a]a4 MOWCKa W COPTHPOBKU, yMEHHUE
CTPOUTH JIEPEBO HUIPbI MO 33JaHHOMY aJIrOpPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH
BBIUTPBINIHYIO CTPATETUIO UTPHI;

yMEHHUE pa3pabarbiBaTh U peali30BbIBaTh B BUJE NMPOrpamMm 0a30BbI€ aJITOPUTMBI,
YMEHHUE UCNOIb30BaTh B IPOrpaMMax JaHHbIE Pa3IUUYHbBIX THIIOB C YU€TOM OIpaHUYEHU
Ha JMana3oH UX BO3MOXXHBIX 3HAUYEHUH, MPUMEHSATh MPU PEIICHUU 33]a4 CTPYKTYPHI
JAHHBIX (CITUCKH, CIIOBApH, CTEKH, OUYEPEIIU, IEPEBhs), UCIIOIh30BATh 0a30BBIC ONIEPAIUH
CO CTPYKTYpaMH IaHHBIX, MPUMEHITh CTAaHAAPTHBIE M COOCTBEHHBIC MOIIPOTPAMMBI
711 00paOOTKH YMCIIOBBIX TaHHBIX M CHMBOJIBHBIX CTPOK, UCIIOJIL30BAaTh MPH pa3paboTke
nporpaMMm  OMONIMOTEKH MOAMNpPOTrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXXHOCTH
MHCTPYMEHTAJBHBIX CPEACTB Cpelbl pa3paboTKW, YMEHHE HCIIONb30BaTh CpENCTBa
OTJaJKU TpOrpaMM B Cpele MNpOrpaMMHUpPOBaHUS, YMEHHE JOKYMEHTHUpPOBATh
IPOTPAMMBI;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMHM CBEJIEHHUSIMHU O 0a3axX JaHHBIX, UX CTPYKTYpe, CpEICTBax
CO37IaHHsI ¥ PabOThl ¢ HUMH, YMEHHUE UCIOJIB30BaTh TAOJUYHBIC (PEISIIUOHHBIC) Oa3bl
JTaHHBIX (COCTABJIATH 3ampoOChl B 0a3ax JaHHBIX, BBIMOJHATH COPTHPOBKY M IOUCK
3anmuceld B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyl0 0a3y JaHHBIX) M CHPABOYHBIC
CHCTEMBI,

YMEHHME HCIOJIb30BATh KOMIBIOTEPHO-MATEMATUUECKUE MOJIENU I aHajau3a
OOBEKTOB M MPOLIECCOB. (OPMYAUPOBATH L€Jdb MOCIMPOBAHUS, BBINOIHATH aHAIU3
pe3yNbTATOB, MOJYYEHHBIX B XO/€ MOJEIMPOBAHMS, OLIEHUBATH COOTBETCTBUE MOJIENU
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MOJIETIMPYEMOMY OOBEKTY WIJIM MPOLECCY, MPEICTaBIATh Pe3yabTaThl MOJEIUPOBAHUS
B HATJIS,IHOM BUJIE,

YMEHUE OpPraHM30BBIBaTH  JIMYHOE  HH(POPMAIIMOHHOE POCTPAHCTBO
C HCHOJb30BAHHEM PA3JIMYHBIX CPEACTB IM(PPOBBIX TEXHOJIOTUH, TOHUMAHUE
BO3MOXKHOCTEH  LIM(POBBIX  CEPBUCOB  TOCYIAPCTBEHHBIX  YCIYTr,  IHU(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB,;

MOHUMAHHE OCHOBHBIX TPHHIMUIOB pPa0OTHl, BO3MOXKHOCTEH M OrpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO HHTEIJICKTA B PA3JIMYHBIX 00JIACTAX, HAINYHE
IpPE/ICTAaBICHUH O KpYyre pellaeMbIX 3aaad MalldHHOTO o0ydeHus (pacrio3HaBaHWS,
KJacCU(UKAIMU W TMPOTHO3MPOBAHUS) HAIUYHME MPEICTABICHUH 00 WCIIOIB30BAaHUH
MH(GOPMAITMOHHBIX TEXHOJIOTUN B Pa3IMYHBIX TPOPECCHOHATBHBIX cepax.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kiacce
No HaumenoBanue Komunuectso | [IporpammHoe coaepxanune OCHOBHBIE BUIBI IEATEIILHOCTH DJIEKTPOHHBIE
/o pa3/iesioB U TEM 4acoB 0OyJarommxcs pecypchl

y4eOHOTro mpeaMeTa

Pazpnen 1. lugpoBasi rpaMOTHOCTH

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOMCTBO
00pabOTKH JaHHBIX

3

TpeOGoBanus TEXHUKU
0€30MacCHOCTH U TUTUEHBI TPU
paboTe ¢ KOMIIbIOTEpaMH U
JIPYTUMHU KOMIIOHEHTaMU

MU (POBOTO OKPYHKEHUS.
[TpuHIUTIEI paOOTH KOMIIBIOTEPOB
Y KOMITBIOTEPHBIX CHCTEM.
Apxurektypa pon Helimana.
ABTOMAaTHYECKOE BBITIOJIHEHUE
IPOrPAMMBI ITPOLIECCOPOM.
OnepaTuBHas, MOCTOSIHHAS U
JOJITOBpeMeHHast naMsiTh. OOMeH
JAHHBIMHU C MOMOIIBIO IIIHH.
KonTposuieps! BHEITHUX
ycTpoucTB. [Ipsamoit noctyn k
namsati. OCHOBHBIE TeHIEHLIUU
Pa3BUTHUSI KOMITBIOTEPHBIX
TexHoJsioruu. ITapamuiensaeie
BBIYKCIICHUS.

AHaNMM3UpoOBaTh YCIOBUS
WCITIOJIb30BAHUSI KOMITBIOTEPA U
JPYTUX TOCTYITHBIX KOMIIOHEHTOB
IU(PPOBOro OKPY>KEHUS C TOUKH
3peHust TpeOOBaHUN TEXHUKHU
0€301MaCHOCTH U TUTUEHBI.
OnuceIBaTh COCTaBHBIC YACTH

Y TIPUHITUIIBI PA0OTHI KOMIIBIOTEPOB,

MOOMJIBHBIX YCTPOWCTB,
KOMITBIOTEPHBIX CHCTEM.
XapakTepu3oBaTh KOMIIBIOTEPHI
Pa3HbIX NOKOJIECHUM.

Hckatp B cetn UnTEpHET
uH(pOpMaIUIO0 00 OTEYECTBEHHBIX
CIIEHHUAJINCTAX, BHECIIINX BKJIAJ B
pPa3BUTHE BBIYUCIUTEIBHON
TEXHUKHU.

[IpuBOAUTH pUMEPBHI,
MOATBEPKAAIOIINE TEHICHIIUN
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MHOTronpoIeccopHbIE CHCTEMBI.
CynepKoMITbIOTEPHI.
PacnipenencHubie
BBIYHCIIUTEIHLHBIC CHCTEMBI
00paboTka OONBIINX TAHHBIX.
MoobwibHbIE TTU(HPOBBIC
YCTPOMCTBA U UX POJIb

B KOMMYHUKaIUsX. BcTpoeHHble

KOMHI)IOTepBI.MHKpOKOHTpOJIJIGpBI.

Po6otu3upoBaHHbIE TPOU3BOACTBA

Pa3BUTHS BBIYUCIUTEIBHOU
TEXHUKHU.

[1osICHATP CYIIHOCTD MapajuIeIbHbIX
BbluMcaeHud. [IpuBoauTs npumMepsl
3a/1a4, ISl PeIeHHs] KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TEXHOJIOTHH WUJI TEXHOJIOTUHU
pacnpeeNeHHbIX BEIYMCICHUN.
XapakTepru3oBaTh
pOOOTU3UPOBAHHBIE TPOU3BO/ICTBA,
MOOMIIbHBIE TU(POBBIE YCTPONUCTBA
U UX pOJIb B KOMMYHHKAIUSAX

1.2. | [IporpammHoOe
oOecreueHue

[IporpammHuoe obecrieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buibl mporpaMMHOTO
obecrieyeHus U UX Ha3HAUYEHUE.
Oco0eHHOCTH TPOrPAMMHOTO
obecrieueHus1 MOOUITBLHBIX
ycTpoucTB. [lapamiensHoe
nporpaMmmupoBanue. CucteMHoe
IPOrpaMMHOE 0OECTICUCHHE.
OnepaioHHbIE CUCTEMBI.
Y1unutel. JlpaiiBepbl yCTPONCTB.
Hncramnaunus

U JICUHCTAILISIUS TPOTPAMMHOTO
obecrieueHusl.

PaGoTats ¢ rpaduieckum
uHTepdeiicomM oneparmoHHOM
cuctemsl (OC), cTaHIapTHBIMU U
CITYKCOHBIMH TTPUIIOKEHUSIMH,
(balioBBIMH MEHEIKEPAMHU.
COOTHOCUTD BU/IbI JIULICH3U I

Ha MCIIOIh30BaHUE MMPOTPAMMHOTO
oOecrieueHus: U opsAI0K €ro
UCTIONTb30BaHUS
pacnpoctpanenus. [IpuBoautsb
MpUMEPHI TPOIIPUETAPHOTO U
CBOOOTHOTO TIPOTPAMMHOTO
oOecrieueHus1, IpeIHa3HAYeHHOTO
JUTSL pEIIEHUST OJTHAX U TeX Ke
3asiay. Ha3piBaTh OCHOBHBIE

Pabouas nporpamma no MHdopmaTtuke (yrnybaeHHbI ypoBeHb) cpegHue obuiee obpasoBaHme

MBOY «llkona Ne109»

24




@aitnoBbie cucteMsbl. [IpuHIUIIBI
pa3MenIeHus U IMEHOBAHUS
daiion

B JIOJITOBPEMEHHOM MTAMSITH.
[a6y10HBI AJI OMIMCAHUS TPYIIIT
¢aiiinoB. 3aKOHOAATENHCTBO
Poccuiickoit @eneparuu B 001acTH
IPOrpaMMHOTO 00eCrieYeHUsI.
JIuueH3upoBaHUE MPOTPAMMHOIO
obecrnieyeHus

1 HUQPPOBBIX PECYPCOB.
[IponpuerapHoe u cBOOGOIHOE
IPOrpaMMHOE 0OECIICUCHHE.
Kommepueckoe

U HEKOMMEPYECKOE MCIOIb30BaHUE
IPOrPaMMHOTO 00ECTICUCHUS

U 1T (PPOBBIX PECYPCOB.
OTBETCTBEHHOCTb,
yCTaHaBIIMBaeMast
3aKOHOJATEILCTBOM Poccuiickoit
denepanyu 3a HEMPaAaBOMEPHOE
UCIIO0JIb30BaHUE MTPOTPAMMHOTO
obecrieueHus u 1UOPOBBIX
pecypcoB

MpaBOHAPYIIECHUS, UMEIOIUE MECTO
B 00JIaCTH UCIOJIb30BaHUS
MPOrpaMMHOT0 o0ecrieyeHus, 1
OTBETCTBEHHOCTbH 32 HUX,
MPEIyCMOTPEHHYIO
3aKOHOIATENBCTBOM PO.
Ilpaxkmuueckue pabomuil:

1. Uncmannayus u deuncmaniayus
npocpamm

1.3.

KomnbrorepHbie
CeTH

[IpuHIMIIBI IOCTPOECHUS U
armnapaTHble KOMIIOHEHTBI
KOMITIBIOTEPHBIX ceTel. CeTeBble

[1osICHATH MPUHLHUIIBI TOCTPOCHUS
KOMIIBIOTEPHBIX CETEM.
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npotokoiibl. CeTb IHTEpHET.
Anpecanus B cetu IHTEpHET.
[Ipotokomnst creka TCP/IP.
CucreMa TOMEHHBIX UMEH.
Paznenenue [P-cetn Ha noncern

C IOMOIIBIO MACOK MOJICETEM.
CereBoe aIMUHHUCTPUPOBAHUE.
[TomyyeHne naHHBIX O CETEBBIX
HaCTpOMKax KOMIIBIOTEPA.
[IpoBepka HaNM4Ms CBA3H C y3JI0M
ceru. OnpeeneHne MapupyTa
JBHKEHUS TTAKETOB.

Buppl nedarenbHOCTH B CETH
Nurepuer. CepBucsl HTEpHETA.
I'eonHpopMallOHHBIE CUCTEMBI.
['eonokalmoOHHBIE CEPBUCHI
peanbHOro BpEMEHH (Harpumep,
JIOKaIus MOOMIIBHBIX TeIe(OHOB,
ONpeIeJICHUE 3arPyKEHHOCTH
aBTOMArucTpaseil), UHTepHET-
TOPTOBJIsA, OPOHUPOBAHUE OUIICTOB
U TOCTUHUIL. ['ocygapCcCTBEHHbIC
AJICKTPOHHBIE CEPBUCHI U YCIIYTH.
CoumayibHbIE CETH — OpPTaHU3AIIMS
KOJUIEKTUBHOTO B3aUMO/JICUCTBUS U
obmena nanHbiMH. CeTeBOM
ATUKET: MpaBUJia MOBEICHUS

BoisBniaTh ob1iee u paznudus B
OpraHu3alliy JOKATbHBIX

Y TJIOOQTBHBIX KOMITBIOTEPHBIX
cerel. [IpuBoanuTh MpUMeEpsI
npotokosioB creka TCP/IP ¢
OTnpeeIeHHBIMUA (DYHKITUSIMU.
Hcnonb30BaTh MacKu NMOACETEN
1151 pazouenus [P-cetu Ha mojcetu
[IpumeHsTh IporpaMmMHOe
oOecrieueHue JJis MPOBEPKHU
paboTOCIIOCOOHOCTHU CETH.
Ilpakmuueckue padbomui:

1. Cemesoe aomunucmpuposaHue
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B kuOepnpoctpanctse. [Ipobiaema
TIOJIJTAHHOCTH TTOTYYCHHON
uHpopmaruu. OTKpBITHIE
00pa3oBaTeNbHbIE PECYPChI

1.4. | UadopmanmonHas
0€30I1acCHOCTh

TexHOreHHbIE U SKOHOMUYECKHE
yrpo3bl, CBSI3aAHHbBIE C
MCIIOJIb30BaHUEM
MH(}OpMaIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA.
O61ue pobeMbl

3aIuThl THGOPMALTHH

1 MH(HOPMAITMOHHOU
0€30MacHOCTH.

CpenctBa 3amuThl ”HGOPMAIIUH B
KOMIIBIOTEPAX, KOMITbIOTEPHBIX
CEeTSAX M aBTOMATU3UPOBAHHBIX
UH(GOPMAITMOHHBIX CHCTEMAX.
[IpaBoBOE oOecrieueHue
UH(OPMAIMOHHON O€301aCHOCTH.
[IpenorBpanieHue
HECaHKIIMOHUPOBAHHOT'O JOCTYTIA K
JMYHON KOH(DUICHIINATEHON
uH(hOpMaITH, XpaHsIIeCs

Ha MEPCOHATLHOM KOMITBIOTEpE,
MOOMJIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpamMmmHoe

XapakTepu3oBaTh CYIUTHOCTb
MOHATUHN «MH(POPMALIMOHHAS
0e30IacCHOCThY, «3aIlNTa
uHdopmaruny. PopMyIupOBaThH
OCHOBHBIE MpaBUIa
MH(OPMAITMOHHON O€30MaCHOCTH.
AHaNM3UpOBaTh 3aKOHOIATEIHLHYIO
0a3y, Kacarolyrcs
MH(OPMAITMOHHON O€30MaCHOCTH.
[IpuMeHsTh cpecTBa 3aITUTHI
uH(popManuu: OpaHIMay3phl,
AHTUBUPYCHBIE TTPOTPAMMBI,
MapoJMPOBAHUE U APXUBUPOBAHHUE,
mudpoBaHue.

IIpenoTBpamars
HECAaHKIIMOHUPOBAHHBIN JTIOCTYIT K
JUYHOUN KOH(UACHITUATBEHON
uH(bOpMaIu, XpaHsIencs

Ha MePCOHAJIbHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padbomoi:
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obecrnieyeHue 1 crocoonl 0OPHOBI ¢
HUM. AHTUBUPYCHBIE
nporpamMmbl. OpraHuzanus
JUYHOTO apXuBa UH(OPMALIHH.
Pe3epBHOE KOTMpOBaHUeE.
[TaposibHas 3amuTa apxuBa.
[IudpoBanue TaHHBIX.
CumMeTpruYHBIE U
HECUMMETPUYHBIC U (PHI.
[udper npocroit 3amensl. [udp
[le3aps.

[Mudp Bmwxkenepa.

Anroputm mm@posanust RSA

1. Aumueupycnvie npoecpammsi. 2.
Hugposanue dannwix

Nroro no pazneny 12

Paszpnes 2. Teopernyeckne 0CHOBbI HHPOPMATHKH

2.1 | IlpencraBnenue 9
uHdopmaIuu B
KOMITBIOTEPE

WNupopmanius, JaHHbIE U 3HAHUS.
Nudopmarimonusie nmporecch

B IIPUPOJIE, TEXHUKE U OOILIECTBE.
HenpepsiBHBIE U TUCKPETHBIE
BEJIMYMHBI U CUTHAJIBL.
HeobxoaumocTh muckpeTu3anum
uHbOopMaIuu, NpeaHa3HaYeHHOM
1T XpaHeHus, epeadn u
00paboTKH B IIU(POBBIX CUCTEMAX.
JIBoM4HOE KOAUPOBAHUE.
PaBHOMEpHBIE 1 HEpaBHOMEPHBIC
KoIbl. JlekogupoBaHue

ITosSICHATB CYIITHOCTD IMOHATHN
«uHGOPMALIU, «TaHHBIC,
«3HaHus». Pemates 3amayu Ha
U3MepeHne nHdopmanuu,
3aKJHOYEHHOM B TEKCTE, C O3UIUHN
arhaBUTHOTO TTOAX0/1a

(B MpEIOJIOKEHUU O paBHOU
BEPOSITHOCTH TOSIBJICHUSI CHMBOJIOB
B TEKCTE).

ITosicHATH HEOOXOIMMOCTD H
CYIIHOCTh AUCKPETU3AIUU NTPU
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COOOIIEHUH, 3aITUCAaHHBIX C
MIOMOIIIBIO

HEPABHOMEPHBIX KOJOB. Y CIIOBHE
®ano. [locTpoeHne 0qHO3HAYHO
JEKOJIUPYEMBIX KOJIOB C MOMOIIBIO
nepesa. EnquHuibl nsmepenus
KOJIM4YeCcTBa MH(POPMAIIUH.
AndaBUTHBIN TOJXO/T K OLIEHKE
KOJIM4YeCTBa MH(POPMAIIUH.
Cucremsl cuncnenus. PassepHyras
3aIUCh LEJbIX U IPOOHBIX YUCET

B IIO3ULIMOHHOM CUCTEME
cuucinenusa. CBolcTBa
MO3ULIMOHHOM 3aIMCH YHCIIA:
KOJIMYECTBO LU(Dp B 3amucH,
MPU3HAK JETUMOCTH YUCTIa Ha
OCHOBAHUE CUCTEMbI CUHCIICHMUSI.
AJnroputm nepeBoja 1e10ro Yrcia
u3 P-u4HOIi cUCTEMbI CUMCIICHUS B
JNECATUYHYIO. AJITOPUTM TEPEBOJIa
KOHEYHOW P-u4HOM npobu B
NECATUYHYIO. AJITOPUTM ITEPEBOIA
1IJIOr0 YMcia U3 JASCATUUHON
CHUCTEMBI cunciieHus B P-uunyro.
[lepeBoa KOHEYHOU NECATUYHOU
npobu B P-uunyto. JIBonunas,
BOCbMEpPHUYHAS

XpaHEeHUH, Tiepeaade 1 o0padoTKe
JTAHHBIX

C ITOMOIIbIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX
Y HEPABHOMEPHBIX KOJIOB.
Konnposarts u nekoaupoBaTh
COOOIIEHUSA

C UCIIOJIb30BAHUEM PABHOMEPHBIX U
HEPABHOMEPHBIX KOAOB. CTPOUTH
npeUKCHBIC KOIBI.
KnaccuduimpoBatb cucteMbl
CUYUCIICHUS.

BBINOSIHATE CPABHEHHE YHCEIL,
3alMCAHHBIX B IBOUYHOM,
BOCBMEPUYHOU U
IECTHAAUATEPUYHON CUCTEMAX
CUYUCIICHUSL.

OcyliecTBasATh NEPEBOJT YACE
MEXIY IBOUYHOM, BOCBMEPUYHOU U
HIECTHAAUATEPUYHON CUCTEMAMU
CUHUCJICHMUSL.

BBINOMHATH CII0)KEHUE U BRIYUTAHUE
YU CEJl, 3alIUCAaHHBIX B JIBONYHOM,
BOCBMEPUYHOU U
MIECTHAAUATEPUYHON CUCTEMAX
CUHUCJICHMUSL.
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1 MECTHAATATCPUIHAA CUCTCMbI OCYH.IﬁCTBJIS[TB KOJUPOBAHUEC

CUHCJICHHUSI, CBSI3b MEXKy HUMH. TEKCTOBOM MH(MOPMAIINH C
Apudmernueckue onepauu MOMOIIBbIO KOJAUPOBOYHBIX TAOJIHII.
B MO3UI[MOHHBIX CUCTEMAaX Omnpenenats nHPOPMAITUOHHBIHI
cuuciienus. 1pouunas 00BEM TEKCTOBBIX COOOIIEHUH B
YPasHoBeueHHas cucmema Pa3HbIX KOJIUPOBKAX.

cuucnenus. /leouuno-oecamuunas | BeIYUCIATE pa3sMep LBETOBOM
cucmema CUUceHus. MaJUTPHI 110 3HAYEHUIO0 OUTOBOM

Koauposanue texctoB. KoaupoBka | rimyOuHsI 1iBeta. OnpenensiTh
ASCII. OnHobOaiiTHBIE KOOUPOBKHU. | pa3Mepsbl rpaduyeckux (HaisioB npu

Cranpapt UNICODE. W3BECTHBIX PA3PEIICHUN U TITyOHHE
Komuposka UTF-8. Onpenenenne | KOAUPOBAaHUA LBETA. BEIYMCIATH
MHPOPMALMOHHOrO 00beMa MH(POPMALMOHHBIA 00beM
TEKCTOBBIX COOOILEHHUH. U (pOoBOM 3BYKO3aIIMCH 110 YaCTOTE
KoaupoBanue n3o0paxxeHui. JMCKPETH3ALHH, TTTyOHHe

OrieHKa HHOOPMAIIMOHHOTO KOJMPOBAHUS U BPEMEHU 3aIlUCH.

o0beMa rpaduueckux qaHHbX npu | Ilpakmuueckue padomet:
3aJIaHHBIX pa3penieHuu u rmyoune | 1. Juckpemuszayus epaguuecxoii

KOAMpOBaHHus 11BeTa. L{BeToBBIE ungopmayuu.

Mozenu. BEKTopHOE KOMUPOBAHUE. | 2. Jfuckpemusayus 36yKo6o
®opmMmartsl rpaduyeckux (Haios. unghopmayuu yukyuii om
TpexmepHas rpaduxka. Koauvecmea ap2ymenmos. [lonnvie
®pakTanpHas rpaduka. cucmembol 102UYeCKuUx

Koauposanue 3Byka. Ouenka
UH(OPMAIMOHHOTO 00beMa

3BYKOBBIX JAHHBIX IIPH 3aaHHBIX
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HacToTC JUCKPETU3aIH U
Pa3pAIHOCTH KOAJUPOBAHUSA

2.2.

OcHOBBI anreOpsl U
JIOTUKHU

Anrebpa noruku. [Tonsitue
BBICKa3bIBAHUSI.
BrickazbiBaTenbHbie POPMBI
(mpemukatsl). KBaHTOpBI
CYILIECTBOBAHUS M BCEOOITHOCTH.
Jlornueckue oneparuu. TaOauITbI
HWCTUHHOCTH. Jlornueckune
BbIpakeHus. Jlornueckue
TOXAecTBa. Jloka3aTeabCTBO
JIOTUYECKUX TOXKJIECTB C MOMOIIBIO
Ta0JIMI] UICTUHHOCTH. Jloruueckue
omepaluu 1 onepauu Haj
MHOXECTBaMHU.

3aKoHBI anreOpbl JOTUKH.
DKBUBAJICHTHBIE IPEOOPA30BaHUS
JIOTUYECKUX BBIPAKECHUM.
Jlornueckue ypaBHEHHS U CUCTEMBbI
ypaBHeHUi. Jlornueckue QyHKIUN.
3aBUCHUMOCTh KOJIMYECTBA
BO3MOJKHBIX JJOTUUECKUX (QYHKITUH
OT KOJINYECTBA apryMEHTOB.

[IpuBOINUTH MPUMEPHI
AIIEMEHTAPHBIX U COCTABHBIX
BBICKa3bIBaHUH.

Pa3znuyarh BbICKa3bIBaHUS U
NpeInKaThl. Y CTAaHABIMBATH CBSI3b
MEXK]ly anreOpoil JIOTUKU U Teopueu
MHO’KECTB. BbIUNCIAT 3HAUCHUS
JIOTUYECKHUX BBIPAXKEHUH C
JIOTUYECKUMHU ONEpaLisIMU
KOHBIOHKLINH, TU3bIOHKIUH,
WHBEPCHUH, UMIUIUKAIIUH,
HKBUBAJICHIIH.

[IpoBoauTh aHaIM3 TAOJIULL
UCTUHHOCTH. CTPOUTH TaOIHUIIBI
UCTUHHOCTH JIOTUYECKUX
BbIpaxeHUH. OCyIeCTBIATh
HKBHUBAJICHTHBIEC TPEOOPA30OBaHUS
JIOTUYECKHUX BBIPAXKEHUH C
MCIIOJIb30BaHUEM 3aKOHOB alTreOphl
JIOTUKHU.

Ocy1iecTBIsATh MOCTPOEHUE
JIOTHYECKOTO BBIPAKEHUS C JTaHHOU
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ITosiHBIE CHCTEMBI JIOTUYECKUX
byHKIHA.

Kanonunueckue Gpopmbl TOrHUECKUX
BbIpakeHU. COBEpLICHHBIE
TU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHbIE
(OpMBI, aTOPUTMBI UX
MOCTPOEHUS IO TaOIUIIE
UCTUHHOCTH. Jlornueckue
AJIEMEHTHI B COCTABE KOMITbIOTEPA.
Tpurrep. Cymmarop.
MHoropaspsaHeiii CymMmaTop.
ITocTpoeHne cxem Ha JIOTHYECKUX
AJIEMEHTAaX M0 3aJJaHHOMY
JIOTUYECKOMY BBIPAKEHUIO. 3aIUCh
JIOTUYECKOTO BBIPAKEHHUSI 110
JIOTUYECKOMN CXeme

TabJIMLEN UICTUHHOCTH U €ro
YIPOLIEHUE.

Pewmats npocTeie nornyeckue
YPaBHEHMS U CUCTEMBI YPABHCHUM.
XapaxkTepu3oBaTh JOTUYECKUE
AJIEMEHTBI KOMITBIOTEPA.

[1osiCHATH yCTPONCTBO CyMMaTOpa 1
TpUITEPA.

3anuchIBaTh JIOTHYECKOE
BBIPAKEHUE I10 JIOTUYECKOU CXEME.
CTpouTh CXEMBI Ha JIOTUYECKUX
AJIEMEHTAaX 110 33JaHHOMY
JIOTUYECKOMY BBIPAKEHUIO.
Ilpakmuueckue padomoi:

1. Ilocmpoenue u ananuz madauy
UCMUHHOCMU 8 MAOTUYHOM
npoyeccope

3.2.

Kommbrorepnas
apudpmeTuka

[IpencraBiieHne LEIbIX YUCEI B
MaMSATA KOMITBIOTEPA.
OrpaHn4eHHOCTh IMana3oHa Yucel
IIpY OrPaHUYCHUU KOJIUYECTBA
pa3panos. I[lepenonnenune
pa3psIHON CETKH. be33HaKkoBbIE U
3HAKOBBIC JIaHHbBIE. 3HAKOBBIN OUT.
JIBOMYHBIN JOTIOTHUTEIBHBIN KOJI
OTPULIATENBHBIX YUCET.

ITomy4aTe BHyTpEHHEE
MIPEJICTABJICHNUE LETBIX U
BEIIECTBEHHBIX YUCEII

B MaMSTH KOMIIBIOTEPA; ONPEACIISITh
110 BHYTPEHHEMY KOy 3HAUYCHUE
yucia. XapakTepu3oBaTh
0€33HaKOBbIE

1 3HAKOBBLIC JAHHBIC.
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[To6uTOBBIE TOrHYECKUE OTIEPALIUH.
Jlornueckuii, apuMeTUICCKUIA

Y IUKIUYECKUMN CIBUTH.
udpoBanue ¢ TOMOIIBIO
MOOMTOBOM onepanuu
«uckiroyaroree NI .
[IpencraBiieHne BEMIECTBEHHBIX
qyucel

B IMaMATH KOMIIBIOTEpA. 3HaYaIas
4acTh U NMOPANOK yucia. J(nanazon
3HAYCHHI BEIICCTBEHHBIX YHCET.
[IpoGnembl xpaHeHUs
BEILIECTBEHHBIX YHCEII, CBSI3aHHBIC
C OTPaHUYECHHEM KOJIUYECTBA
pa3psaa0B. BeinosiHEHHE onepaui
C BEIIECTBEHHBIMU YUCIIAMH,
HAKOIUJIEHUE OLIMOOK Mpu
BBIYUCIICHUAX

[TosicHATH MOPSIIOK BBIMOTHEHUS
apu(pMETUYECKUX OTepaluii ¢
1EJIbIMUA U BEIIECTBEHHBIMU
JUCIIAMH

B [IPOLIECCOPE.

[IpuMeHsTh MOOUTOBBIE JTIOTHYECKUE
OTepalluu.

XapaxkTepus3oBaTh MPEACTABICHUE U
XpaHECHHE B MMAMATH KOMITBIOTEPA
BEII[ECTBEHHBIX YUCE.

[TosicHATH TPUYMHBI HAKOTIJICHUS
OIIMOOK MIPH BBIUYUCICHUSIX

C BEIICCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue padomoi:

1. U3yuenue nopaszpsaonoco
MAWUHHO20 NPEOCMABIeHUs. YelblX
U 8euyeCcmeeHHbIX Yucell

Hroro no pazpeny

21

Pa3zpges 3. AiroputMbl 1 IPOrpaMMHUPOBaHHE

3.1. | Beeneunue B
IPOTpaMMHUPOBAHUE

8

Onpenenenre BO3MOKHBIX
PE3yNbTaTOB PabOTHI IPOCTEUTITIX
ITOPUTMOB YIIPaBJICHUS
VCIIOJTHUTEIIIMHU

BrIscHATH pe3yibTaT paboThl
aNropuTMAa JJIs1 UCTIOJIHUTEIIS

MIPY 33JJaHHBIX UCXOJIHBIX JAHHBIX,
ONPEAETATh BO3MOKHBIE NCXO/IHBIC
JTAHHBIE ISl U3BECTHOTO
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Y BBIYUCIIUTEIBHBIX AITOPUTMOB.
Ornpenenenne NCXOAHBIX JaHHBIX,
IIPU KOTOPBIX aJITOPUTM MOKET
JaTh TpeOyeMBbIid pe3ybTarT.
DTamnsl peiieHus 3a1a4 Ha
KoMIbioTepe. UHCTpyMeHTAIbHbBIE
CpEACTBA: TPAHCIIATOP, OTJIATUUK,
npodunupoBmuK. Komnumsius

Y MUHTEPIIPETalUs IPOrpamM.
BupTtyanbHbie MalliuHbI.
NuTterpupoBannas cpena
pa3paboTKu. MeTo/ bl OTIaIKK
nporpamm. Mcnonb3oBanue
TPaCCUPOBOYHBIX TAOIHII.
OTtnanounsld BeIBOJ. Ilomarosoe
BBITIOJTHEHUE MTPOTpaMMbl. ToUYKH
octaHoBa. [IpocmoTp 3HaueHUH
MIEPEMEHHBIX.

S3p1k nporpammupoBanus (Python,
Java, C++, C#). Tunbl 1aHHBIX:
L[EJIOYMCIICHHBIE, BEILIECTBEHHBIE,
CHUMBOJIbHBIC, IOTUYECKUE.
BetrBnenus. CnoxHbie yCI0BUS.
Huknel ¢ ycnoBueM. LIUKIIbI 11O
IIEPEMEHHOU.
B3anmo3aMeHsE€MOCTh Pa3IMUHbIX
BUJIOB IMKJIOB. IHBapuaHT 1UKIIA.

pesynbTaTa. [I[puBOAUTE IPUMEPHI
JITOPUTMOB, COJIEPIKAIINX
MoCJIeI0BaTeIbHbBIC, BETBAIIUECS U
[MUKJIAYECKUE CTPYKTYPHI.
AHaMM3UPOBATh MUKJINYECKHE
QITOPUTMBI JJISI UCTIOTHUTEIS.
BrinensTe 3Tansl pemeHus 3aaa9u
Ha KOMITBIOTEPE.

[TosICHATH CYITHOCTH BBIACIICHHBIX
sTanoB. OTIIAKUBATH MPOTPAMMEI C
MTOMOIIIBIO TPACCUPOBOYHBIX TAOJIHII
U C UCIOJIb30BaHUEM BO3MOKHOCTEN
OTJIATYMKa CPEIbI
nporpammupoBadus. COCTaBIATh
JIOKyMEHTAITUIO

Ha IPOrpaMmy.

Pa3pabateiBaTh U peanu30BbIBaTh HA
SI3BIKE TIPOTPAMMHPOBAHHUS
aNropuT™Mbl 00PAOOTKH LIEJIBIX
qucesI, B TOM YHUCIIe nepeOopHbIe
anroputmbl. Pa3pabaTeiBaTh
MIPOTPaMMBI

JJ1s1 00paOOTKM TaHHBIX,
XPaHSIINUXCS B TEKCTOBBIX (paitiax.
Ilpakmuueckue pabomoi:

1. Bvioenenue u oopabomxa yugp
Yeno2o YUucia 8 pa3iuyHvLx
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CocrasieHne nuKIia ¢
UCII0JIb30BAaHUEM 3apaHee
ONPEIEICHHOTO UHBAapUaHTa
LUKIIA.

JIOKyMEHTHPOBAaHUE TPOTPAMM.
Hcnons3oBaHre KOMMEHTAPUEB.
IToaroToBka onucaHus IPOrpaMmsl
Y MHCTPYKILIMH JUUIS TIOJIB30BATEIIS.
AnropuTMbl 00pabOTKH
HaTypaJIbHBIX YUCEN, 3alTMCaHHBIX
B MO3ULIMOHHBIX CUCTEMAX
CUMCIICHUS: pa30ueHUE 3aIUCH
quclia Ha OT/AENbHbIE HUQPHI,
HAXO0XKIEHUE CYMMBI U
IpOU3BEICHUS LIU(P, HAXOXKICHUE
MaKCUMaJlbHOW (MUHUMAJILHON)
mugpsl. Haxoxnenue Bcex
IPOCTBIX YUCEN

B 33JIaHHOM JMana3oHe.
IIpeacraBnenue yncna B BUAE
Habopa MPOCTHIX COMHOXKHUTEIIEH.
AJTOpUTM OBICTPOTO BO3BEICHUS B
CTENEHb.

O6paboTKa JaHHBIX, XPAHSIIUXCS B
daiinax. TekcTOBBIE U TBOUYHBIC
daiinsl. DaitnoBbie IEPEMEHHBIC

cucmemax CuuUcieHus ¢
UCNOIb308AHUEM ONnepayull
YeNouUCTIeHHOU apUPMemuKu.

2. Pewenue 3a0au memooom
nepebopa. 3. Obpabomxa 0aHHbIX,
XPaAHAWUXCSL

6 aiinax
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(daiimoBbie ykazaTenu). Utenue u3
daiina. 3anuck B aiin

3.2.

BcniomorarenbHbIE
aJITOPUTMBI

Pa30Ouenue 3a1aun Ha IOA3a1a4H.
[ToamporpaMmel (TIPOIIEAYPHI

u ¢yHkIun). Pekypceus.
PexypcuBHBIC 0OBEKTHI
(dbpakranel). PekypcuBHbIC
Mporeaypsl U QyHKITNH.
Hcnonp3oBaHue cTeKa s
OpraHU3aINH PEKYPCUBHBIX
BBEI30BOB.

Hcnionb3oBaHue craHIapTHOM
OMOIMOTEKH SI3bIKa
MIPOTrpaMMHUPOBAHUS.
[Toaxmouenue OMOINOTEK
MOMPOTPAMM CTOPOHHUX
npousBoauTesie. MoaybHbIN
IIPUHITAII IOCTPOCHUS MPOTPaMM

Pa30uBaTh 3a1a4y Ha 0/1331a4H.
OdopMIATh TIOTUYECKHU TIETIOCTHBIE
WJIM TIOBTOPSIONIHECS (hparMeHThI
MIPOTPaMMBbI B BUE MOATPOrPaMM.
[TOsICHATB CYIIHOCTh PEKYPCUBHOTO
anropuTMa.

HaxoauThk pekypcuBHbIE OOBEKTHI B
OKpyskaromeM Mupe. Onpenensirsb
pe3ynbTaT padoThl

IIPOCTOT0 PEKYPCUBHOI'O AJITOPUTMA.
Hcnonp30BaTh CTaHIAPTHBIE
OMOIMOTEKN MOANPOTPAMM SA3bIKA
MpOTrpaMMHUPOBaHUsI, OMOIMOTEKU
CTOPOHHHX MTPOU3BOJIUTEIIEH.
IIpumeHSITs MOYIBHBIA IPUHLAIL
pH pa3pabOTKe Mporpamm.
Ilpakmuueckue padbomei:

1. Hcnonv3zosaHnue noonpocpamm
CMaHOapmuou OubIUOmeKu s3vIKa
npPOCPAMMUPOBAHUAL.

2. Paspabomka noonpocpamm. 3.
Pexypcusnvie noonpozpavmbi.

4. MooynvHblli npuHyun
NOCMPOEHUsE NPOCPAMM
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3.3. | Uucneunnie
METObI

Yucnennsle MeTobl. TouHOE

U TIPUOIMKEHHOE PEIICHUS 3a/1auHU.
UucaeHHbIe METObI PEUICHUS
ypaBHEHMI: MeTo nepedopa,
METO/I ITIOJIOBUHHOT'O JICJICHMS.
[TpuGanxeHHOe BBIYUCICHUE JTUH
KPUBBIX. BbIuncienue riomanaen
duryp

C MOMOIIILIO YHCJIECHHBIX METOJIOB
(MeToa MPSIMOYTOJIbHUKOB, METO/T
Tpaneuuii). [Touck Makcumyma
(MuHUMYMa) QYHKITUU OJTHOM
MIEPEMEHHON METO0M
TIOJIOBUHHOTO JCJICHUS

[TosICHSTh MPUHITUIIBI PAOOTHI
YHCICHHBIX METOOB, Pa3HUILY
MEXTy TOYHBIM U TIPUOIMKESHHBIM
PEIICHUSMHU BEIYUCIUTEIHHBIX
3ajad.

Pa3pabateiBaTh U OTIaKHUBATH
IPOTPaMMBI, PeaTU3YIOIIHe
YHUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPUOTMHKEHHOE
BBIYHCIICHHUE JIJTMH KPUBBIX

U Tiomaaeil puryp, nouck
MakcuMyMma (MUHUMYMa) PyHKITUN
OJIHOM NIEPEMEHHOM.
Ilpakmuueckue pabomuwi:

1. Hucnennoe peuwtenue ypagrenuti.
2. llpubnusicennoe sviuucierue OnuH
Kpuswix u niowiaoetl gueyp.

3. llouck maxcumyma (MuHUMyMa)

dyukyuu

3.4. | AnropuT™MBbI
00paboTKH
CUMBOJIBHBIX
JAHHBIX

O6paboTKa CHMBOJIBHBIX JaHHBIX.
BceTpoennsie pyHKIHU 361K
POTrPAMMHUPOBAHMS JIJIS
00pabOTKN CUMBOJIBHBIX CTPOK.
AnropuTMbI 00pabOTKH
CUMBOJIbHBIX CTPOK: TIOJICYET
KOJIMYECTBA MOSBICHUI CUMBOJIA B
CTpOKe, pa30MeHne CTPOKHU Ha

Hcnonb30BaTh BCTPOCHHBIE
GYHKINY S3bIKA
MIPOrPaMMHUPOBAHHUSI

JU1st 00paboTKU
CUMBOJIBHBIX CTPOK.
PaspabatsiBaTh 1
OTJIQ)KMBATh TIPOTPAMMBI,
pealn3yOIIHE TUITOBBIE
QIrOpUTMBI 00pabOTKU
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CJIOBA 10 MPOOETbHBIM CUMBOJIAM,
MIOMCK TOJICTPOKH BHYTPU TaHHOM
CTPOKH, 3aMEHA HAWICHHOU
MOJICTPOKH Ha JPYTYIO CTPOKY.
I'enepanus Bcex CJIOB B HEKOTOPOM
angaBuTe, yIOBICTBOPSIONIIX
3aIaHHBIM OTPAHUYCHUSIM.
[Ipeo6pazoBanue uncia B
CHMBOJIBHYIO CTPOKY M 0OpaTHO

CUMBOJIHHBIX JTAHHBIX H
a BBIOPaHHOM SI3BIKE
MIPOTrPaMMHUPOBAHHSI.
[IpeoOpa3oBbIBATH

qucia B

CUMBOJIbHYIO

CTPOKY

1 00paTHo.

Ilpakmuueckue

pabomoi:

1. Ilocumeonvhas oopabomka
cmpok. 2. Obpabomka cmpox
C UCNONIb308aAHUEM PYHKYULL
CManoapmHoU OubIUOMeKU
A3bIKA NPOCPAMMUPOBAHUS.

3. I'enepayus ecex cnos,
Y00811emBOPAI0OUUX
3a0aHHOMY YCIOBUIO

3.5.

AJITOPUTMBI
00paboTKH
MacCHBOB

MaccuBbl U TTOCIIE0BATEILHOCTH
yrcell. Beranciaenne 0o000mIeHHBIX
XapaKTEPUCTHUK DJIEMEHTOB
MacCHBa WJIM YHUCJIOBOM
M0CJIEIOBATENBHOCTH (CYMMBI,
MPOU3BENICHUS, CPETHETO
apu(METHICCKOT0, MUHUMAJILHOT'O
1 MaKCHMAaJbHOTO 3JICMCHTOB,
KOJIMYECTBA DJIEMEHTOB,
YAOBJIETBOPSIIOIIMNX 38 JAHHOMY
yCJI0BHI0). JINHEHHBIN MOMCK

IIpuBoaUTE IPUMEPHI
OJTHOMEPHBIX U JBYMEPHBIX
MaccuBoB. [IpuBoanTh
MIpUMEpHI 33724

13 ITOBCEIHEBHOM KU3HHU,
MPEINOIararnmx
HCMOJIb30BaHUE MACCUBOB.
Pa3zpabartreiBath u
OTJIAJKUBATh NPOTPAMMBbI,
peANN3yOIIME TUIIOBBIE
aIrOpUTMBI 00PabOTKHU
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3aJIaHHOTO 3HAYEHHUS B MACCHBE.
CopTupoBKa OJJHOMEPHOTO
maccuBa. [IpocTbie MeTOIbI
COPTHUPOBKHU (METOJI ITy3bIPhKa,
METO/I BBIOOpA, COPTUPOBKA
BcTaBkamu). CopTUpOBKa
CITUSTHUEM.

BbricTpas coptupoBka MmaccuBa
(anmroput™m Quickcort).
JIBOMYHBIN TTOKCK B
OTCOPTHPOBAHHOM MAaCCHBE.
JIBymepHBIE MacCUBbI (MaTPHIIbI).
AJTOpUTMBI 00pabOTKH
JBYMEPHBIX MAaCCHBOB: 3alIOJTHCHHE
JIBYMEPHOTO YHCIIOBOTO MacCHBa
0 3aJaHHBIM TTPaBUJIaM, TIOUCK
AIIEMEHTa

B IByMEPHOM MacCUBE,
BBIYHCIICHUE MaKCUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB
JByMEPHOTO MaCcCHBa,
NEPECTAaHOBKA CTPOK M CTOJIOIIOB
JIBYMEPHOTO MacCHBa

OJTHOMEPHBIX

Y IBYMEPHBIX MacCCHUBOB, Ha
BBIOPAHHOM SI3bIKE
MPOTPaMMHUPOBAHMUSL.
PazpabaTeiBaTh IpoOrpaMmsI
JUISL pEIIeHUsI MPOCTHIX 3a/1a4
aHaju3a JaHHBIX.
[IpakTnueckue padboThl: 1.
3aroJHEHUE MaCcCHUBA.

2. Brruucnenue 06001IEHHBIX
XapaKTepUCTUK MacCHUBa
(uncioBoit
MOCJIEI0BATEILHOCTH ).

3. IlorCck MUHUMAJIBHOTO
(MakKcHUMaJIbHOTO) 2JIEMEHTA
B UHCJIOBOM MAacCCHUBE.

4. JInHEeWHBINA MOUCK
3aIaHHOTO 3HAYEHHUS B
MacCHUBE.

5. IIpocThie METOIBI
COPTUPOBKU MacCHBa.

6. beicTpas copTupoBka
MaccuBa. 7. JIBONYHBIN
MTOUCK.

8. Ob6paboTka matpwuil. 9.
AHann3 TaHHBIX

Uroro no pazneny

20

Paznen 4. UnpopManmoHHbIE TEXHOJIOTHH
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4.1,

O6paboTka
TEKCTOBBIX
JIOKYMEHTOB

TekcToBBIA MPOLECCOP.
PenaktupoBanue u
dbopmarupoBanue. [Ipoepka
opdorpadum 1 rpaMMaTHKH.
CpencTBa IOMCKa U aBTO3aMEHBI

B TEKCTOBOM ITPOLIECCOPE.
Hcnonb3oBaHue CTUIIEH.
CTpyKTypUpOBaHHbBIE TEKCTOBBIE
NOKyMeHTbl. CHOCKH, OTJIaBJICHUE.
KonnexktusHas padora ¢
NOKyMeHTamu. THCTpyMEHTBI
pEeLIEH3UPOBAHUS

B TEKCTOBBIX MPOLIECCOPAX.
O6uaunble cepBuCHI. JlenoBas
nepenucka. Pedepar. [IpaBuna
UTUPOBAHUS UICTOYHUKOB U
opopmieHust ondamorpaduuecKux
ccbutok. OdopmieHue crucka
autepaTypbl. CTaHaapThl
oubmorpaUueCcKuX ONMMCaHUH.
3HAKOMCTBO C KOMIBIOTEPHOMH
BEPCTKOU TEKCTa. TexHUUecKue
Cpe/CTBa BBOJIA TEKCTA.
Crnenuanu3nupoBaHHbIE CPEICTBA
peIaKTUPOBAHUSI MATEMaTHYECKUX
TEKCTOB

Pa3pabatbiBaTh CTPYKTYpY
JToKyMeHTa. Vcnonb30BaTh cpecTBa
aBTOMATHU3AIIMU MIPU CO3JaHUU
JIOKyMEHTA.

[IpumeHsTh TpaBuiia MUTHPOBAHUS
HMCTOYHHUKOB U O(POpPMIICHUS
ouborpauuecKux CChUIOK.
[IpuHuMaTh yyactue B
KOJUIEKTUBHOM paboTe Haj
JIOKyMEHTOM.

Breinonuats HabOp U MPOCTYIO
BEPCTKY MAaTEMaTUYECKUX TEKCTOB.
Ilpaxkmuueckue padbomuoi:

1. Bepcmxa 0oxymenmosg

C Mamemamuyeckumu Gopmyramu.
2. Muococmpanuunvle 0OKyMeHMbL.
3. Konnexmuenas paboma

¢ 0OKyMeHmamu
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MBOY «LlUkona Ne109»

40




4.2. | AHanu3 DaHHBIX

AHanu3 gaHHbIX. OCHOBHBIE
3a1a4M aHAJIN3a JAHHBIX:
IIPOTHO3UPOBAHUE,
KJ1accuuKanus, KiacTepu3aius,
aHaJIn3 OTKJIOHEHUM.
[TocnenoBaTenbHOCTD pEMIEHUS
3a/1a4 aHaJIn3a JaHHBIX: cOOp
NEPBUYHBIX TAHHBIX, OYUCTKA U
OIICHKa KaueCcTBa JJaHHBIX, BEIOOP
W/WJIU TIOCTPOCHUE MOJIEIH,
npeoOpa3oBaHUE JIAHHBIX,
BU3yaJIM3allNs JaHHBIX,
WHTEpIIpETalus pe3yabTaTOB.
[Iporpammusie cpeacTa u
WHTEPHET-CEPBUCHI JIJIs1 00pabOTKU
U TIPEACTABIICHUS TaHHBIX.
bonemue nanasie. MammuHHOE
oOyuenue. Mumennexmyanvholil
AHanU3 OaHHbIX. AHAIIN3 TAHHBIX C
MOMOILBIO 3JIEKTPOHHBIX TAOJIHLI.
Brrunciienne cyMmbl, CpeIHETO
apupMeTHIECKOTO0, HAUOOJBIIIETO
(HaUMEHBIIIET0) 3HAUYCHUS
nuana3oHa. Beruuciaenue

ko3 puLIIeHTa KOPPESIIIUU IBYX
psnoB naHubix. [Toctpoenne
CTOJIOUATHIX, IMHENYATHIX U

[TpuBOIUTE MPUMEPHI 33724
aHalM3a JaHHbBIX.

[losicHATE HA IpUMeEpax
MOCJICTIOBATEIHFHOCTD PEIICHUS
3a/1a4y aHAIM3a JaHHbBIX.

Pemmath npocTeie 3a1a4u aHaIn3a
JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX
Ta0JIuII.

Hcnonp30BaTh COPTUPOBKY U
¢bunpTpel. Micnions30BaTh CpeacTBa
JICIIOBOM rpad Ky JIJIs1 HATIISAHOTO
MIPEICTaBICHUS JTaHHBIX.

Pemmath nmpocThie pacueTHbIC U
ONITUMH3AIMOHHBIC 3a/1a9H C
TIOMOIIIBIO AJIEKTPOHHBIX TAOJIHII.
Ilpakmuueckue padbomeoi:

1. Ananuz OaHHBIX ¢ NOMOUBIO
NEeKMPOHHBIX MAOIUY.

2. Haznaonoe npedocmasnenue
Pe3VIbmamos CmamucmuidecKou
0b6pabomku OaHHbIX 6 8UdE
ouazpamm cpeocmsamu pedaKxmopa
NEeKMPOHHBIX MaAOIUY.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUe.
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KpyroBeIx auarpamm. [loctpoenue
rpadukoB ¢pyukiui. [Togdop
JIMHUU TPEHJA, PEIICHUE 3a/1a4
MIPOTHO3UPOBAHUS.

UucneHHoe peleHne ypaBHEHNUHN €
MOMOIIBIO TO00pa mapameTpa.
Ontumuzanms Kak Mmouck
HaWIy4IIeTO PEIICHUS B 3aJJaHHBIX
ycnoBusx. LleneBas pyHkius,
orpaHuueHus. JIokaibHbIC U
100abHBI MUHUMYMBI 11EJI€BOI
dbyukuuu. Pemenue 3anau
ONTUMHU3ALUHU C TOMOUIBIO
AIIEKTPOHHBIX TaOJIHUIY

4. Yucnennoe peuwiernue ypasHeHuil ¢
nomowbio noobopa napamempa. 5.
Pewienue 3a0au onmumuszayuu

C NOMOWBIO 2JIEKMPOHHBLIX ma@mu

Utoro no pazneny 7
Pe3epBHOE Bpems 8
O01ee KOIHYECTBO 68

4acoB MO0 MporpamMmme
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TEMATHUYECKOE IINTAHUPOBAHUE

11 kaacc
Ne HanmenoBanue Kommuectso | [IporpammHoOe conepxanue OCHOBHBIE BUJIBI IEATEIIBHOCTH DIIEKTPOHHBIE
/11 pa3zesioB U TeM 4acoB oOyJaromuxcs pecypcsl

y4eOHOTOo IpeMeTa

Paznea 1. HHudgposasi rpaMOTHOCTH

1.1.

Nudopmarus
1 UHGOPMAITMOHHbBIE
TIPOIECCHI

5

TeopeTnueckue moaxo bl K

OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

3aK0H agIUTUBHOCTHU
uHopmaruu. @opmysna XapTiu.
Nudopmanus

U BEpOATHOCTH. Dopmyiia
[[TenHOHA. AITOPUTMBI CKATUS
nanHbix. Anroput™ RLE.
Anroput™m Xaddmana. Anroputm
LZW. Anroput™msl cxxaTus
JTAHHBIX

XapakTepu3oBaTh pa3inyHbIE
TEOPETUYECKHUE MOJIXObI K OLICHKE
KOJIM4eCcTBa HHPOPMAIIHH.
OnuchIBaTh U3y4aeMble aJrOPUTMBbI
CKaTHus JAaHHBIX, CPABHUBATh
pe3yabTaThl X pabOTHI.

Pemats 3agaun Ha onpeneneHne
BPEMEHU MEPeaauy TaHHbBIX 1O
KaHaJTy CBSI3U C U3BECTHBIMU
xapaktepuctukaMu. [ToscHATH
MIPUHLUIBI OOHAPYKEHUS
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C IOTEPSIMU. Y MEHBILICHUE
rIIyOMHBI KOJUPOBAHMS 1BETA.
OCHOBHBIE HJIEN AIITOPUTMOB
cxarust JPEG, MP3. Ckopoctb
nepeayu JaHHbIX. 3aBUCUMOCTh
BPEMEHHU Mepeaaun

oT UHGOPMAIIMOHHOTO 00BheMa
JTAHHBIX ¥ XapaKTEPUCTUK KaHaJla
cBs3U. [I[pnunHbI BOBHUKHOBEHUS
oImKOOK MpHU Mepeiaue JaHHbIX.
Koapl, mo3Bossioniye
oOHapyKHBaTh

Y UCIIPABJIATH OIIMOKH,
BO3HUKAIOIIKE [P NIepeaye
naHHbIX. Paccrosgnue XamMmuHra.
Konnposanne

¢ moBTOpeHueM 6uToB. Kol
X3MMHHTA.

CuctemMbl. KOMIIOHEHTBI CUCTEMBI
W UX B3aUMOJICHCTBHE.
Cucremnblii 3¢ dexT. YnpapieHue
KaK MH(OPMAaIMOHHBIN TIpOLIECC.
OO6paTHas CBS3b

Y WCTIPABJICHUS OIIMOOK IPH
nepeaye JaHHBIX ¢ OMOIIBIO
MTOMEXO0YCTOMUUBBIX KOJIOB.
[TosicHATH 3HAaYCHUE MOHATUI
«CHCTEMay, KIIOJICUCTEMAY,
«CUCTEMHBIN 2D PeKT,
«YTIpaBJICHUEY; 3HAUCHHE 00paTHOM
CBSI3M JIJISL IOCTHKEHUS 1IeTTU
yIpaBJICHHUS.

[IpakTrueckue padOTHI:

1. CxxaTtue JaHHBIX C MOMOIIBIO
anroputMma RLE.

2. Corcamue OaHHBIX ¢ NOMOUBIO
aneopumma Xagpmana.

3. Corcamue 0anHHbIX ¢ nomepsamu
(anecopummol JPEG, MP3).

4. Ilomexoycmouiuusvie KoObvl

1.2.

MonenupoBanue

Mopaenu u moaenupoBanue. Llenb
MO/JIEIUPOBaHUs. AJEKBATHOCTh
MOJIETN MOJICIUPYEMOMY OOBEKTY
WJIU TIPOLIECCY, LENN

OnpenensaTh MOHATHS «MOJICIIbY,
«MOJICTTUPOBAHUE.
Kinaccudgunuposats Mmojaenu
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MojienupoBanus. Gopmanuzanms
MIPUKJIATHBIX 3a]1a4.
[IpencraBienue pe3ynbTaToOB
MOJICIUPOBAHUS B BHJIC, YIOOHOM
TSI BOCTIPUSITHSI YEJIOBEKOM.
['paduyeckoe npeacraBieHue
JIAHHBIX (CXEMBbI, TaOIHUIIbI,
rpadukn).

['padpi. OCHOBHBIE TOHSTHSI.
Bune! rpadoB. Onucanue rpados ¢
MTOMOIIIEIO MaTPHUIT CMEKHOCTH,
BECOBBIX MATpHII, CTUCKOB
CMEXHOCTH. Perienue
aNTOPUTMUYCCKHUX 3aj1ad,
CBSI3aHHBIX

c aHanu3oM rpadoB (MOCTpoeHUE
ONITUMAJIBHOTO ITyTH MEXTY
BepIIMHaMu Tpada, onpeaencHue
KOJIMYECTBA Pa3IMIHBIX ITyTeH
MEXK]Ty BEpIITHHAMHU
OpPHUEHTHUPOBAHHOTO
alMKJINYecKoro rpada).

JlepeBbsi. bunapHOe 1epeBo.
HepeBbs noucka. CriocoOb1 00x01a
nepesa. [IpencraBienue
apu(METHICCKUX BBIpAKEHUN B

110 33JJaHHOMY OCHOBAHHUIO.
Onpenenars neap MOAEINPOBaAHUA
B KOHKPETHOM CJIyYae.

[IprMeHATH anropuTMBI
HAXOXJICHUS KpaTYaullnuX MyTeu
MEXy BEpIIMHAMU
OpPUEHTHPOBAHHOIO rpada.
[IpuMEHATH anrOPUTMBI
ONpEIEICHUS KOJIUYECTBA
Pa3IMYHBIX IyTEU MEXKY
BEpUIMHAMU OPUEHTUPOBAHHOTO
allMKJINYecKoro rpaga.

[IpuBOAUTH IPUMEPHI
UCIIOJIb30BaHUs JE€PEBHEB U IpadoB
IIPU OMUCAHUHA OOBEKTOB U
MPOLIECCOB OKPYIKAIOIIET0 MUPA.
Crtpouts nepeBo nepedopa
BApUAHTOB. XapaKTEPU30BaTh UTPY
KAaK MOJIEJIb HEKOTOPOM CUTYaLIMH.
JlaBaTh onpeneneHne BBIMTPHIIIHON
CTpaTeruu.

OnuceIBaTh BEIMTPHILIHYIO
CTPATETHUIO JIEPEBA WM B
TabnruHoi ¢popme. [losicHATD
MOHSITUSL «MCKYCCTBEHHBIN
MHTEJUIEKT», «MAIIMHHOE
oOyuenue». [TpuBoauTs npumepsl
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BUJC ACPCBa. I[I/ICerTHble HUI'PBI 3aJiad, p€acMbIX C IOMOIIbIO

JIBYX UTPOKOB MCKYCCTBEHHOT'O MHTEJUICKTA.
C TOJTHON UH(pOpMAIHEH. Ilpakmuueckue padomeut:
[TocTpoenue aepeBa nepedopa 1. Ilouck evluepwiuwinoll cmpamezuu
BapUaHTOB, OIIMCAHUE CTPATETUU 8 uepe ¢ noaHoU UHpopmayuell.
UIPBI B TAOJIIMYHON popme. 2. Cpeocmea ucKyccmeeHH020
BbIMrphIIIHBIE U IPOUTPHILIHBIE uHmeIeKma

MO3UIINU. BBIMTPBIIIHEBIE
ctparerun. Cpeacrea
HCKYCCTBEHHOT'O MHTEJUICKTA.
CepBHUCHI MAaILIMHHOTO MIEPEBOJIA
Y Pacro3HaBaHUs YCTHOW peYH.
KorHutuBHBIE CEPBUCHL.
Nnentudukaius u mouck
M300paKEeHUM, pacCIIO3HABAHKE
nutl. CamooOyyaroiuecs
cucreMbl. ICKyCCTBEHHBIN
WHTEJIJIEKT

B KOMITBIOTEPHBIX UTPax.
Hcnonb30BaHne METOL0B
HMCKYCCTBEHHOT'O MHTEJJICKTA B
00yyJarommx CUCTeMax.
Hcnonn30Banue MeTO10B
HMCKYCCTBEHHOTO MHTEJICKTa

B poOoToTexHuke. UHTepHET
Bemiel. [lepcekTuBbl pa3BUTHS
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KOMITBIOTEPHBIX
MHTEJJIEKTYaJIbHBIX CUCTEM.
Heitponnsie cetn

Wroro no paznemny

9

Paznen 2. AjiroputMbl 1 IPOrpaMMHUpPOBaAHUE

2.1. | DnemMeHTHl TeOpUn 3 dopmanu3zanus NOHITUS [TosicHATH TOHATHS
aJITOPUTMOB anroputMa. MammuHa TeropruHra «BBIYUCIIATENBHBIN MIPOIIECCY,

KaK YHUBEpCAJIbHAsI MOJEIb «CIIO)KHOCTb aJITOPUTMAY,
BBIYUCIICHUM. «(PPEKTUBHOCTD ANTOPUTMAY.
Tesnc Yepua—Tsropunra. [IpuBOAUTH PUMEPEI
OIEHKA CII0KHOCTH BhIUMCIeHrid. | YPPEKTUBHBIX aJIrOPUTMOB.
Bpewms paboTbl 1 00beM CocCTaBiATh IPOTPAMMBI JJI51
HCIIOJIB3YEMOW MaMSITH, UX MalIuHbl ThIOpPUHTA.
3aBUCHMOCTB OT pa3zmepa JlaBaTh OLIEHKY CJI0KHOCTH
HCXOAHBIX JaHHBIX. O1leHKa W3BECTHBIX aJITOPUTMOB.
ACUMITTOTUYECKOM CJII0KHOCTU Ipakmuueckue pabomeut.
aIrOpPUTMOB. AJITOPUTMBI 1. Cocmasnenue npocmoti
MOJIMTHOMHAIBHOM CJIOKHOCTH. Npo2pamMmbl O MAUUHbL
[lepeGopHBIE ANTOPUTMBI. Toiopunea
[IpumMepbl pa3nTuYHBIX AITOPUTMOB
pelIeHrs OJHOM 3a/1auu, KOTOPhIE
UMEIOT Pa3JInYHYIO CJI0KHOCTh

2.2. | AITOopuTMBI U 14 ITouck nmpocThIX ynces B 3alaHHOM | MIcTIoIb30BaTh AJITOPUTM «PEIIETO

CTPYKTYypa JaHHBIX

JIHarna3oHe C TOMOIIBIO aJIrOpUTMa
«permrero DparocheHay.
MHoropa3psaHble 1eJible Yncia,
3a/1a4M IJIMHHOW apu(METHKH.

OpaTtocdeHnay s TOUCKa MPOCTHIX
YuCeJN B 3aJaHHOM JTHaTla30He.
[TosicHATH IPUHITUTIBEI 0OPAOOTKH
MHOTOPAa3PSIHBIX IETBIX YACET
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CrnoBapu (acconuaTuBHbIE
MaCCHUBBI, OTOOpaKEHUs ). XOIII-
tabnuibl. [TocTpoenue
a(paBUTHO-4aCTOTHOTO CJIOBaps
JUIsl 3aJaHHOTO TekcTa. CTeKH.
AHanu3 npaBUJIBHOCTH
CKOOOYHOT'O BBIPAKEHUS.
Brruncnenuneapudmerrnaeckoro
BBIPAXKEHUS, 3alIMCAHHOTO B
noctdukcHor popme. Ouepenu.
Hcnonb3oBanue ouepenn s
BPEMEHHOTO XpaHEHUS JJAaHHBIX.
Anroputmsl Ha rpadax.
[TocTpoeHne MUHUMAIIBHOTO
OCTOBHOTO JIEpEBa B3BEILIEHHOIO
CBSI3HOI'0 HEOPUEHTHUPOBAHHOTO
rpada. KomndyecTBo pa3nuyHbIx
IyTEeW MEXy BEPLIMHAMHU
OPUEHTUPOBAHHOTO
alUKINYECKOro rpada. AnIroputm
Heunkctpel. [epesbs. Peanuszanus
JIEpeBa C MOMOUIBIO CCHUIOYHBIX
CTpyKTyp. [IBonuHbIC (OMHApHBIE)
nepesbs. [loctpoenue nepesa

JUTS 33JJaHHOTO apu(PMEeTHIECKOTo
BbIpaxkeHusi. PekypcuBHbIE
aJropuTMbI 00X0/1a JiepeBa.

U Pealii30BbIBATh
COOTBETCTBYIOIIIKE aJITOPUTMBI Ha
S3BIKE TIPOTPAMMUPOBAHHUS.
IIpumenaTh cioBapu
(acconMaTUBHBIC MACCUBHI,
OoTOOpakeHus ) B 3aj1a4ax
00pabOTKH JTaHHBIX.

BBINOTHATE NPOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM SI3BIKE, B TOM
YHCJIEC C UCITOIh30BAaHUEM
PETYISPHBIX BBIPAKEHUH.
[TosicHATH IPUHIUTIBI PAOOTHI CTEKA
U ouepe/iu, UCIIO0Ib30BaTh CTEKH

U OYepeau ISl PEIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peanu3oBbIBaTh U UCIIOTBH30BATH
JBOMYHBIC (OMHAPHBIE) IEPEBbS U
rpadbl JUIst penieHus 3a1a4y
00paboTKku NaHHBIX. Vcrons30BaTh
TUHAMAYECKOE TTPOTPAMMHUPOBAHKE
JUTSL BBIYHUCIICHUS PEKYPCHBHBIX
GyHKIHIA, TTo/IcUueTa KOJIMIeCcTBa
BApUAHTOB U PEIICHUS 3a/1a4
ONITUMH3AIINH.

Ilpakmuueckue pabomoi:

1. Ilouck npocmuix uucen 6
3a0aHHOM OUanasoHe.
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Hcnonb30BaHue CTEKA U OYEPEIU
J1s1 00X0/1a IepeBa.
JInHaMuyeckoe
MPOTPaMMHUPOBAHUE KaK METO/T
pelIeHus 3a71a4 C COXpaHEHUEM
MPOMEKYTOUYHBIX PE3YyJIbTaTOB.
3agauu, peraeMbie ¢ TOMOIIBIO
JTWHAMUYECKOTO
MPOrPaMMHUPOBAHUS: BBIUUCICHHUE
PEKYPCUBHBIX (DYHKIIHI, MOACUET
KOJINYECTBAa BAPUAHTOB, 3a/1a4U
ONTUMU3AIN

2. Peanuzayus eviuucieHui

C MHO2OPA3PAOHLIMU YUCTAMU. 3.
Ilocmpoenue anghasummno-
4aCmMoOmHO20 Cl106apsl O
3a0aHH020 meKcma.

4. Ananuz mexcma na
ecmecmeeHHOM 5A3bIKe.

5. Buiuucnenue apughmemuueckozo
8bIPAIICEHUSL, 3ANUCAHHO20

6 nocmeurxcHot ghopme.

6. Hcnonvzoeanue ouepeou. 7.
Hcnonvzosanue oepesves

0151 BLIYUCTEHUSL APUDMEMULECKUX
BbIPAICEHULL.

8. Bviuucnenue onumol
Kpamuauuie2o nymu Mexicoy
gepuunamu epagha (aneopumm
etixkcmpul).

9. Bviuucnenue pekypcusHvix
dyHKYyULl ¢ nNoMowbIo
OUHAMUUECKO20
nPOCPAMMUPOBAHUSL.

10. Iloocuem xonuuecmea
8apUAHMOE C NOMOWBIO

OUHAMUYECKO20
NpOCPAMMUDOBAHUS.
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11. Pewenue 3a0au onmumuszayuu ¢
NOMOWBIO OUHAMUYECKO2O

NpOSPAMMUPOBAHUS
2.3. | OcHOBBI 8 [Toustne 00 0OBLEKTHO- [TosICHATH OCHOBHBIE TPUHITUIIBI
O00BEKTHBHO- OPUEHTUPOBAHHOM 00BEKTHO-OPUEHTHPOBAHHOTO
OPUEHTUPOBAHHOTO nporpaMMupoBaHud. OOBEKTBI U | MPOTPAMMHUPOBAHUS.
IPOTrpaMMHUPOBAHUS kiaccel. CBOMCTBA [IpoekTrpoBaTh U UCIIOIL30BaATh
1 MeTOIbI 00beKTOB. OOBEKTHO- MIPOCTBIE KJIACChl OOBEKTOB.
OpPHEHTHUPOBAHHBIN aHAIIN3. [IpoekTrpoBaTh UEPAPXUU KITACCOB
PazpaboTtka mporpamMmm Ha JUJISL OMTUCAHUSI TIPEAMETHOM
OCHOBEOOBEKTHO- oOmnacTu.
OPUEHTUPOBAHHOTO MOAXO/IA. Pa3zpabaTeiBaTh MpOrpaMmbI
VHKAnCyI11s, HACTIEN0BAHUE, ¢ rpadIuecKuM HHTEphEHCOM.
MOIUMOP(PH3M. N3y4yats BTOPOU A3BIK
Cpenpb! ObICTpOi pa3paboTKu IPOrpaMMHPOBAHUS
IporpamMm. HpOGKTI/IpOBaHI/IC Hpakmuqec]{uepaﬁombl:
MHTEp(eiica MoIb30BaTeIs, 1. Hcnonv3zosanue 2omogwvix
Hcnonb30BaHne rOTOBBIX KNACCO8 8 NPOSPaAMME.
YIIPaBJISIEMBIX 2JIEMEHTOB 2. Paspabomxka npocmoii
JUTSL TIOCTPOCHUSI MHTEpdeiica. npocpammul C UCNOIb308AHUEM
O0630p SA3BIKOB KILACCOB.
nporpammupoBanus. [TonsTue o 3. Paspabomxa xknacca,
lapaiurmMax HporpaMMHUPOBAHUS | ycnonb3yioweco uHKancyisayuio.
4. Pazpabomxka uepapxuu K1accos.
5. Pazpabomxka npoepammoi
¢ epaghuueckum unmepgheticom
Uroro no pazneny 25
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Paznen 3. UudpopmManmoHHbIe TEXHOJIOTUH

3.1.

KommberorepHo-
MaTEMaTHYECKOE
MOJEIUPOBAHUE

4

Orarbl KOMIBIOTEPHO-
MaTeMaTHYECKOTO
MOJICIIMPOBAHUA: TOCTAHOBKA
3a/1auu, pa3paboTKa MOJIEIH,
TECTUPOBAHUE MOJICIIH,
KOMITbIOTEPHBIN YKCIIEPUMEHT,
aHaJIu3 Pe3yJIbTaTOB
MoOJieIupoBanus. Juckpetuzanus
P MAaTEMATUYECKOM
MO/JICJIMPOBAHUH HEMTPEPBIBHBIX
npoueccoB. MoaenupoBanue
JIBUXEHHUS MoJieTupoBaHue
OMOJIOTUYECKUX CUCTEM.
MartemaTuueckue MOJICIIN B
SKOHOMUKE. BEIUMCINUTEIIBHBIC
AKCIIEPUMEHTHI C MOJICITIAMU.
O6paboTka pe3ynbTaTOB
3KcIepuMeHTa. Meron
HaMMEHbBIUX KBaJpaToB. O1eHKa
YHUCJIOBBIX MMapaMETPOB
MOJICTUPYEMBIX 0OBEKTOB

U npoueccoB. BoccranoBnenue
3aBUCHMOCTEU MO pe3yJIbTaTam
AKCIIEPUMEHTA.

BeposarnoctHbie MOnenu. MeToabl
Mownte-Kapiio. UmuTtanimonHnoe

BrinensTe 3Tansl KOMITBIOTEPHO-
MaTEeMaTHYECKOTO MOACIIUPOBAHUS
U PEATN30BBIBATH MX C TIOMOIIBIO
IPOrPaMMHOr0 00ECIEYEHHUS.
[TosicHATH HEOOXOAUMOCTD U
CYIIHOCTh AUCKPETU3ALIUU TIPU
PEIICHUY BBIYUCIUTEIBHBIX 3a71a4 C
MTOMOIIIEI0 KOMITBIOTEPOB.
Hcrnonb30BaTh UMUTAIIMOHHOE
MOJICJIUPOBAHUE, B TOM YHUCIIE

Ha OCHOBE BEPOSTHOCTHBIX
Mopenei. O6pabaTbiBaTh
PE3yNbTAaThl HKCIIEPUMEHTA.
Ilpakmuueckue pabomur:

1. Mooenuposanue osudicenusl.

2. Mooenuposanue buonocuseckux
cucmem.

3. Umumayuonnoe mooenuposarue
¢ nomouvbro memooa Monume-
Kapno. 4. Obpabomka
DPe3ybmamos IKCnepuMenma
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MOJCIHUPOBAHMC. Cucremsl
MacCCOBOI'O O6CJ'IY)KI/IB3HI/I}I

3.2. | ba3bl gaHHBIX

Tabmuunbie (pensiioHHbIe) 0a3bI
naHHbIX. Ta0nmia —
MPEICTABIICHUE CBEICHUN 00
OIHOTHUITHBIX 00bekTax. Iloire,
3anuck. Kimrou tabiauiel. Pabora ¢
TOTOBOM 0a301 JJaHHEIX.
3anoHeHne 0a3bl JaHHBIX. [lonck,
COPTUPOBKA U (PUIBTpALUS
JTAaHHBIX. 3aMpOChI

Ha BBIOOPKY JaHHBIX. 3aIIPOCHI

C mapameTpamMu. BerauciisieMble
MOJIsl B 3alpocax.
Mmuororabananbie 0a3bl JAHHBIX.
Turbl cBSI3ei MEX Ty TaOIHIIaMU.
BHemnui kirod. IenoctHOCTh
0a3bl TaHHBIX. 3aIPOCHI K
MHOTOTa0INYHBIM 0a3aM JTaHHBIX

Xapaktepru3oBaTh 0a3y JaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[IpoexTupoBaTh MHOTOTAOIUIHYIO
0a3y JaHHBIX.

OcyIecTBIATh BBOJ U
pEIaKTUPOBAHUE TAHHBIX.
OcymecTBIATh COPTHPOBKY, TTOWCK
1 BBIOOD JIAaHHBIX B TOTOBOM 0a3e
JIAHHBIX.

dopMHpOBaTH 3aIIPOCHI Ha TTOWCK
JAHHBIX B CPEC CHCTEMBI
yrmpasiieHus1 6a3aMH JIaHHBIX.
YrpapisaTh 6a301 JaHHBIX

C TIOMOIIIBIO MPOCTHIX 3aMTPOCOB HA
s3pike SQL.

[TosicHATH 00J1aCTH MPUMEHEHUS,
JIOCTOMHCTBA M HEJIOCTATKU
HEPEJSIMOHHBIX 0a3 JaHHBIX

B CPAaBHCHHUH C PEIIIIMOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c ecomosoii 6a3zoti
oannvix. 2. Paspabomka
MHO20MAONUYHOU 6A3bl OAHHBIX.

3. 3anpocwel kK MHO2OMAOIUYHOT
basze OaHHbIX.

Pabouas nporpamma no MHdopmaTtuke (yrnybaeHHbI ypoBeHb) cpegHue obuiee obpasoBaHme

MBOY «llkona Ne109»

52




4. Ynpasnenue oannvimu c
nomowwio Azvika SOL

3.3. | Beb-caiitbl Nurtepuer-npunoxenus. [lonarne | [10ACHATH NIPUHINANBI TEXHOJIOTUU
O CEPBEPHON M KIIMEHTCKOW YaCTAX | «KIUEHT — CepBEP» Ha MPUMEPe
canrta. TeXHONOTUs «KJIMEHT — B3aMMOJICUCTBHS Opay3epa
CepBEpP», €€ TOCTOMHCTBA U u BeO-cepBepa. Co3aaBaTh IPOCTHIE
HesocTaTku. OCHOBBI SI3bIKA BeO-CTpaHUIIbI, UCTIOIB3YS S3bIK
HTML 1 kacka/HbIX TaOJIHII pasmerkn HTML, kackagHbie
cruieit (CSS). Cuenapuu Ha A3bIKE | TaOIULILI CTUIIEH U CLIEHAPUU HA
JavaScript. ®opMsbl Ha BeO- a3bike JavaScript. OnuceIBaTh
ctpanuiie. Pazmenenue Beo- TEXHOJIOTHUIO pa3MEIICHHs CAaliTOB B
CalTOB. YCIyra XOCTUHTA. cetu Unrepuer. Ilpakmuueckue
3arpyska (aitioB Ha calT paoomur:

1. Coz0anue mexcmogotii 6e6-
CMpaHuybl.

2. Co3oaHue 6eb-cmpanuybl,
sKAIOUAIOW el MYTbMUMEOUliHble
00veKmul (PUCYHKU, 38VKOBbIE
OauHble, 8UOEO0).

3. Opopmnenue cmpanuysl ¢
NOMOUIbIO KACKAOHBIX maodiuy
cmunei.

4. Hcnonvzosanue cyenapues Ha
sa3vike JavaScript

3.4. | KomnsrotepHas BBox nzo0pakenuii ¢ BhITTOTHSTE 00ITYI0 KOPPEKITHIO

rpaduka WCIIOJIb30BaHUEM PA3IMYHBIX IU(POBBIX U300pAKECHUIA.

IU(POBBIX YCTPOUCTB (TIUPPOBBIX

IIprMeHATh MHCTPYMEHTHI
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dboToanmapaToB ¥ MUKPOCKOTIOB,
BHJIEOKaMep, CKAHEPOB U JIPYTHUX
YCTPOMCTB).

['paduyeckuii pegaxTtop.
Pazpemenne. Kagpuposanue.
HcnpaBneHne nepcrneKTUBEI.
['ucrorpamma. Koppekuus
YPOBHEMN, KOPPEKIIMS I[BETA.
OO6ec1BeunBaHUE IBETHBIX
n3o0paxxenuid. Peryms. Pabora
¢ obnacTsaMu. OUIBTPHI.
MHorocoliHble H300paKeHHUS.
TekcroBble cion. Macka ciosl.
Kanansl. CoxpaHnenue
BBIJICJICHHON 00J1acTH.
[ToaroroBka UIIIOCTpALANA 1JI
Be0-caliTOB. AHUMUPOBAHHbIE
U300paKEeHHUS.

BekropHnas rpaduka. [[puMuTHBEIL.
N3meHeHue nopsaka 3J€MEHTOB.
BripaBHuBaHuME, pacupeieiicHue.
['pynmupoBka. Kpussie. @opmatel
BEKTOPHBIX PUCYHKOB.
Hcnonb30BaHne KOHTYPOB.
Bekropu3zanus pacTpoBbIX
MN300PaKEHUH.

[IpyHIMIBI TOCTPOEHUS

rpaduuecKkoro pegakropa K
OTJIETLHBIM 001acTsIM
HM300paKeHus.

CtpouTh MHOTOCJIOWHBIE
HU300paKEHHSI C UCTIOIh30BAHUEM
MaCOK, TOTOBUTb WJUTIOCTPALIMH JIJIS
pa3MeleHus

Ha BeO-caliTax, co3/1aBaTh
AHUMUPOBAHHBIE N300pAKEHHUS.
Co3maBaTh BEKTOPHBIE
M300paKEHUsI C TOMOILbIO
penaKTopa BEKTOPHOM rpaduku wiin
WHCTPYMEHTOB TEKCTOBOTO
npoueccopa. [Ipaktnueckue
paboTHI:

1. O6paboTka UG POBBIX
¢doTorpaduii (kagprupoBaHue,
UCITpaBJICHUE TIEPCTICKTUBHI,
KOPPEKITUs YPOBHEU, KOPPEKITUS
1IBETA).

2. Pemywv yugpogwix
domoepaghuii. 3. Muozocnotinvie
uz0bpasiceHusl.

4. AnumupoeaHnubie u300pPaHCeHUs.
5. BexmopHnas epaghuka
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Y PEAAKTUPOBAHUS TPEXMEPHBIX
Mozenen. CeTouHbIE MOAEIH.
Marepuansl. MoaenupoBanue
VCTOYHHUKOB OCBEILICHHUS.
Kamepsl. AnutuBHBIE
texHosoruu (3D-nipuHTEpHI).
ITonsTue

0 BUPTYaJbHOU PEATBHOCTH U
JIONIOJITHEHHOM pEAIbHOCTH

3.5. | 3D- moaenupoBaHue 4 [IpyuHLIMIBI TOCTPOEHUS [TosICHATH MPUHLUIIBI TOCTPOCHUS
U peAaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJECIIEH.
Mozenen. CeTOuHbIE MOAEIH. BrIonHATH onepanuu no
Marepuansl. MoaenupoBanue MIOCTPOECHUIO U PEAAKTUPOBAHUIO
WCTOYHUKOB OCBelIeHUs. Kamephl. | TpeXMEpPHBIX MOJEIEH.
AZNJUTHBHBIE TEXHOJIOTHH Pa3memats Ha BUPTyanbHOM ClieHE
(3D-mipuHTEpHI). VMCTOYHUKH OCBELIECHUS U KaMEPBHI.
IToHsiTHE O BUPTYyAIBHOU [IpuBOAUTH pUMEPHI
PEATIBHOCTH U JOITOJIHEHHOMN WCIOJIb30BaHUs TEXHOJIOTUN
pEeATBHOCTHU BUPTYAJIBHOM U JTOIIOJIHEHHOMN
pPEaIbHOCTH.
Ilpakmuueckue padbomoi:
1. Coz0anue npocmuvlx mpexmepHuix
Mooeneti.
2. Cemounvie mooenu. 3. Penoepune
Uroro no pazneny 24
Pe3epBHOE Bpems 10
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Oo01ee KOJIHYECTBO
4acoB 10 NMporpamMmme

68
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NEPEYEHbB (KOJUP®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3ZOBATEJIBLHOMI
IMPOTPAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJEPXAHUS ITO UH®OPMATHUKE

Jljis IpoBeeHUS €AMHOTO TOCYIaPCTBEHHOIO SK3aMeHa 110 MHpopMaTuke (faiee —
EI'D mno wuHpOpMaTHKe) UCHONB3yeTcs MEpedYeHb (KOAU(PHUKATOP) TMPOBEPSEMBIX

TpeOOBaHU K

pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHONW MPOrpaMMbl

Cp€aHCTO O6HICFO 06pa30BaHI/I$I N 3JICMCHTOB COACPIKaHUA.

IIposepsiembie Ha EI'D no nngopmaTtuke TpeGoBaHMA K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTe/JbHOI NPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

Kon [TpoBepsiemMble TpeOOBaHUS K MIPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO OCHOBHOU 00pa3zoBaTeIbHON MPOrpaMMbl CPETHETO OOIIETO
TpeOOBaHMS o0Opa3oBaHus

1. 3HaTh (MTOHMMATH )

1.1 [TonnmaHue OCHOBHBIX MPUHIIMIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTallMOHAPHBIX W  MOOWIBHBIX  KOMIIBIOTEPOB;
TEHJICHIIUMA PpPa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTH; BIAJICHUE
HaBBIKAMH PabOTHl C OMEPAMOHHBIMH CHUCTEMaMU U OCHOBHBIMHU
BUJIaMU TIPOrPAMMHOI0 OOecredeHus JJisi pelieHus y4eOHBIX 3aaad
110 BblUp'dl—ll—lUI/'I CIICOAJIN3dIIN 1

1.2 Hanuuue npencraBiaeHuit o 0a30BbIX MPUHIMMNAX OpraHU3ALUU
%1 @)YHKLLMUHMPUBHHMH KOMIIBIOTCPHBIX LCIC;I

1.3 [ToHrMaHue OCHOBHBIX TPUHIIMIIOB JUCKPETH3ALNH PA3JIMYHbBIX BUJIOB
l/ll'lchpMdLl,l/ll/l

1.4 [Tornmanne 6a30BbIX AJITOPUTMOB 0OPAOOTKU YUCIOBON U TEKCTOBOM
uHpopManuu (3aMuch YUCEN B MO3UI[MOHHONW CHCTEME CUMCIICHU,
JNETUMOCTh [EJbIX YHUCEJ, HAaX0XKJAEHUE BCEX MPOCTBIX YHCEI
B 33JIaHHOM JHana3oHe; 00pad0oTKa MHOTOPA3PSIHBIX IIEJIbIX YHCEI,
aHaIM3 CUMBOJBHBIX CTPOK MW JPYIHX), aJrOPUTMOB IIOHMCKa
1 COPTUPOBKH

1.5 3HaHue PYHKIMOHAJIbHBIE BOBMOKHOCTH HHCTPYMEHTAIBHBIX CPEACTB
CpCabl paapaﬁuuua

1.6 Branenrie OCHOBHBIMU CBEACHUSAMHU O 0a3ax JaHHBIX, UX CTPYKTYpeE,

~
CPCALTBAA COsAanviA i PpaVU1bl U HWMA
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OdenepanbHas padovas nmporpamma | Mupopmartuka. 10-11 kimaccer (yriryOieHHBIH ypOBEHbB)

1.7 [lonnmanue  BO3MOKHOCTEM M OIPAaHUYECHHW  TEXHOJOTIMH
UCKYCCTBEHHOI'O HHTEIJIEKTa B pa3IMYHBIX O0NacTAX; HaJIU4ue
NpEICTaBICHUNA 00 HCIONb30BAHUM WH(GOPMAIMOHHBIX TEXHOJIOTHMA
B PA3JIMYHBIX IPOPECCHOHANBHBIX chepax

1.8 Biranenne TeOpeTUYECKUM aInapaToM, MO3BOJISIOIINUM OCYIIECTBIIATh
IIPEACTABICHUE 33JaHHOTO0 HATYypaJIbHOIO0 YHCJIA B Pa3JIMYHBIX
CUCTEMAaX CYMCIICHHS; BBIIOJIHATh NPEeOOpPA30OBaHUS JIOTHYECKUX
BBIPAKEHUW, MCHOJB3YS 3aKOHBl aireOpbl JIOTHKH; OINPEAEISTh
KpaT4ailInii MyTh BO B3BELICHHOM Ipade ¥ KOJIUYECTBO IMyTEN MEXIY
BEpLIMHAMU OPUEHTUPOBAHHOIO allMKINYECKOro rpagda

2. Ymers

2.1 YMeHne uCMoib30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKUE MOJICIH
JUIsl  aHanmM3a OOBEKTOB U MPOLECCOB: (POpMyIupoBaTh LENb
MOJICTIMPOBAHMS, BBHIMOIHIATh aHANIW3 PE3YyJIbTATOB, MOJYUYCHHBIX
B XOJ€ MOJCIMPOBAHUSA, OICHUBATh aJEKBAaTHOCTh MOJEIHU
MOJIETIMPYEMOMY OOBEKTY WM MPOLECCY; NPEACTABIATh PE3YJIbTAThI
MOJIETTMPOBAHUS B HAIJISITHOM BUJIE

2.2 YMenue kiaccupuuUpoBaTh OCHOBHBIE 3a/laud aHaIM3a JaHHBIX
(mporHo3upoBaHue, Kiaccuukamus, KilacTepusalus, aHajau3
OTKJIOHCHMH); TIOHUMATh IIOCJICAOBATEILHOCTh pCIICHHUS 3aja4
aHaJgM3a JaHHBIX: COOp TEPBUYHBIX JAHHBIX, OUYHMCTKA M OIICHKA
KauecTBa JaHHBIX, BBHIOOD W (MIM) IOCTPOCHHE  MOIEIIH,
npeoOpa3oBaHue JaHHBIX, BHU3yallM3allds JaHHBIX, HHTEPIIPETAIUsI
pe3yJIbTaTOB

2.3 YMenue omnpenensaTh MHOOPMAIIMOHHBIH  O0OBEM  TEKCTOBBIX,
rpagudeckuXx W 3BYKOBBIX JaHHBIX TPU 3aJaHHBIX TapaMeTpax
TUCKpETU3alMKA. Y MEHHE ONPEACNATh CPEIHIOI CKOPOCTh IMepeaayu
JAHHBIX, OIEHWBATh U3MEHEHHE BPEMEHH TEpeaayud Mpu U3MEHECHUHU
uH(OpPMAITMOHHOTO 00beMa JaHHBIX W XapaKTEPUCTHK KaHaja
CBSI3H

2.4 YMeHue cTpouTh Koji, 00ecreunBaromuii HaMMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUTMHY COOOIIEHUS MPY U3BECTHOM YaCTOTE CUMBOJIOB

2.5 YMeHue ucnosb30BaTh MPU PELICHUU 337a4 CBOKWCTBA IMO3UIMOHHOMN
3allUCHU YHCEJ, AITOPUTMBI IOCTPOEHHUS 3aIMCH YHCIa B TIO3ULIMOHHOMN
CHUCTEME CUMCIICHUs C 33JIlaHHBIM OCHOBAaHUEM M IIOCTPOCHHUS YHUCIIA
10 CTPOKE, COAEPIKAILIEH 3aIIUCh ATOTO YUCIIA B MO3UIMOHHON CUCTEME
CYMCIIEHUS C 33JaHHBIM OCHOBAaHHUEM; YMEHHUE  BBINOJHATH
aprupMeTHUYECKUE OTepallii B TO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
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2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JAU3BIOHKTHUBHOMN
U KOHBIOHKTHUBHOM HOpPMalIbHBIX (opMax IO 3aJaHHOM Tabnuile
WCTUHHOCTH, WCCIEIOBAaTh O00JIACTh MCTUHHOCTU BBICKA3bIBAHMS,
COJEPIKALLET0 MEPEMEHHBIE; PEIIaTh HECIOXKHBIE JIOTUYECKHE
ypaBHEHUS

2.7

YMeHue pemarb anrOpuTMHAYECKUE 3a/1a4d, CBSI3aHHBIE C aHAIA30M
rpadoB (3a1a4u OCTPOCHUS ONITUMAJILHOTO MTYyTH MEXIYy BEpIIUHAMU
rpada, ompeAesNieHHs KOJMYECTBA pPAa3IMYHbIX MYyTeH MEXIy
BEPUIMHAMU OPHUEHTUPOBAHHOTO AIlIMKJINIECKOTO Tpada)

2.8

YMeHne HCHoIb30BaTh JACPEBbs MPU aHAIMU3€ U MOCTPOSCHUU KOJOB
U JUIS TIPEJICTaBICHUSI apu(PMETHUECKUX BBIPAKEHUM, TIPU PEIICHUU
3alay TOMCKa M COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO UIPHI
MO0 3aJaHHOMY alilTOpPUTMY; pa3pabaTbiBaTh U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETHUIO UTPhI

2.9

YMeHue aHaau3upoBaTh QJITOPUTMBI C HCIOJIL30BAaHUEM TaOJIUIL
TPAaCCUPOBKH, ONpEACNsITh 0€3 UCHOJIb30BaHUS  KOMIIbIOTEpa
pE3yJIbTaThl BBIMOJHEHUS HECIIOXHBIX MPOTpaMM, BKJIIOYAIOIINX
IUKJIbI, BETBJICHHUS M TMOJNPOTpaMMBbl, TpPHU 3aJaHHBIX HCXOJHBIX
JTAHHBIX

2.10

YMeHue onpenensaTh CI0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
anropuTMOB  (CyMMHpOBaHHE JJEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, NepeOOPHbIE ATOPUTMBI, TBOMYHBIA MOUCK) U MPUBOIUTH
IPUMEPBI HECKOJIBKUX alTOPUTMOB Pa3HOM CIIOKHOCTU AJIS PEIICHUS
OJIHOM 3a/1a4u

211

Bnanenue yHHMBEpCATbHBIM SA3BIKOM IPOrPAMMHUPOBAHUSA BBICOKOTO
ypoBHsi (Ilackams, Python, Java, C++, C#), npexacraBieHUsIMU
0 0a30BbIX THUMAX JMJAaHHBIX M CTPYKTypax JaHHbBIX; YMEHHE
UCIIOJI30BaTh OCHOBHBIE YIPABISIOIINE KOHCTPYKLUH; YMEHHE
OCYLLECTBJISITh AHAINU3 MPEIJIOKEHHOW MpOrpaMMbl: OIpPEaEIsATh
pe3yabTaThl paboThl MPOrpaMMbl MPH 33JaHHBIX MCXOIHBIX TAHHBIX;
OTpEAeIsATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJyYEHHUE
YKa3aHHBIX PE3YJIbTATOB; BBIABIATh JIaHHBIE, KOTOpPHIE MOTYT
OpUBECTH K omubke B paboTe mporpamMmsl; (HopMyaupoBaTh
MPEASIOKEHUS 110 YAYYIIEHUIO MPOrPaMMHOI0 KOJ1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JUIsI M3YUEHUsS S3bIKE
nporpaMMupoBanus Beicokoro yposas (Ilackains, Python, Java, C++,
C#) rTumoBbie  anrOpUTMBI  OOpPaOOTKM  YHCEJ,  YHCJIOBBIX
MOCJIEIOBATENbHOCTE M MAacCHBOB. MPEACTABICHHE YHCIAa B BUJE
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Habopa TIPOCTBIX COMHOXHUTEJICH; HAXOXKICHUE MaKCUMaTbHOU
(MuUHUMAaTEHOM) UG PBI HATYPATHLHOTO YUCIIA, 3aAITMCAHHOTO B CUCTEME
CUHMCIIEHUS C OCHOBaHWEM, HemnpesblmaomuM 10; BbeUKCICHUE
00O0OIIIEHHBIX XaPaKTEPUCTUK HIEMEHTOB MAacCHMBa WJIM YMCIOBOU
IIOCJIEI0BATENBHOCTH (cyMMBI, MIPOU3BEICHUS CpPEOHETO
apu(MeTHYecKoro, MUHMUMAJIbHOTO M MAaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIIMX 3aJlaHHOMY YCIOBUIO);
COPTUPOBKY  DJIEMEHTOB  MAacCHBAa,  YMEHHE  HCIIOJIb30BATH
B IIpOrpaMMax JJaHHBIE PA3JIUYHBIX THUIIOB C YUETOM OTPAHUYCHUMN Ha
JIAAMa30H UX BO3MOXHBIX 3HAYEHUN, IPUMEHATH IIPU PELICHUN 3a]1a4
CTPYKTYPBI JaHHBIX (CIMCKH, CIOBapH, CTEKH, OYCPEIH, ICPEBbS);
OPUMEHSATh  CTaHJAPTHbIE U COOCTBEHHBIC  IMOIIPOrPAMMEI
It OOpaOOTKM  YHMCJIOBBIX JIaHHBIX M CUMBOJIBHBIX — CTpOK;
UCIIOJIb30BaTh NpU pa3zpaboTKe MporpaMm OUOIMOTEKU MOATIPOTPAMM;
YMEHUE MCIIONb30BATh CPEACTBA OTJIAAKM MPOrpaMM B cpene
IIPOTPaMMHUPOBAHUS

2.13 YMeHue HCnosib30BaTh JJIGKTPOHHBIE TAaOMUIBI JJIS  aHAIU3a,
npeICTaBICHUS M 00paOOTKHY JaHHBIX (BKJIOYas BEIOOP ONTHMAIBHOTO
pelieHusl, MoA00p JMHUU TPEH/IA, PEIICHUE 33]1a4 TPOrHO3UPOBAHN);
YMEHHUE HCIOIb30BaTh TaOJMUHbIC (pESIMOHHBIE) O0a3bl JaHHBIX
U CIIPABOYHBIE CUCTEMBI

2.14 YMeHue OpraHu3oBbIBaTh JTUYHOE HH(OPMALMOHHOE MPOCTPAHCTBO
C HCIIOJIb30BAHMEM PAa3IMYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH;
NOHUMAaHHUE BO3MOXHOCTEH HU(POBBIX CEPBUCOB T'OCYIapCTBEHHBIX
yCIyT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB

IlepedeHb 3J1eMEHTOB colepxkaHusi, MpoBepsieMbiXx HA EI'D mo nndgopmaruxe

Kon [IpoBepsieMblid 3JIEMEHT COJIEPIKAHUS

1 [MudpoBast rpaMOTHOCTh

1.1 OCHOBHbIE  TEHACHUMU  Pa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHA.
[lapamienbHbie BBIYMCIICHHS. MHoromnpoIeccopHbie CHCTEMEI.
PacnipenenenHbie BBIYMCIUTEIbHBIE CHUCTEMbI W 00pabOTKa OOJBIINX
JIAHHBIX

1.2 [TpUHITUTIBI TOCTPOEHUSI M allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CerteBbie mpoTokoibsl. Cerh WuTepHer. Anpecarus B cetu HHTepHeT.
[Tpotokomsl creka TCP/IP. Cuctema noMeHnHbix uMmeH. Pasnencuue IP-cetn
Ha II0JICETH C MOMOIIILI0 MACOK MOJCETEH
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1.3

daiinoBas cucrema. [louck B ¢aitioBoit cucrteme. [IpuHIUNIBI pa3MelieHus
M UMEHOBaHMS (ailioB B  JodaroBpeMeHHod mnamaAtd. [llaGnoHbl
JUISL ONTMCaHUsI rpyni (aiioB

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBHCHMOCTD BpPEMCHU nepeaadun
oT I/IH(I)OpMaHI/IOHHOFO o0bema JAaHHBIX U XapaKTCPHUCTHUK KaHalla CBA3U

1.5

[uppoBanne naHHBIX. CHMMETPUYHBIE W HECHUMMETPUYHBIC ITHQPHI.
[udper npocroit 3amensl. udgp Llesaps. [ludp Bmwkenepa. Anroputrm
mudpoBanust RSA

1.6

Koz, mo3Bosstonue oOHApYKUBATh U UCIIPABIISITH OITUOKH, BO3HUKAIOITNE
npu  nepemade  AaHHbIX. PaccrosHme  Xommuera.  KonmpoBaHue
¢ nmoBTopeHreM 6utoB. Koapl XsMmmunra

TeopeTnueckre 0OCHOBbI HHPOPMATUKHU

2.1

JIBouuHoe KoaupoBaHHe. PaBHOMEpHbIE M HEPAaBHOMEPHBIE  KOJBI.
JlekogupoBaHue cOOOILIEHUH, 3aMMCaHHBIX C MOMOIIBIO HEPABHOMEPHBIX
KOJOB. YcnoBue Pano. [locTpoeHHE OTHO3HAYHO IEKOIUPYEMBIX KOIOB
C IIOMOLIBIO IepeBa

2.2

Teopernyeckue MOAXObl K OLIEHKE KOJU4ecTBa MHGpOpMauuu. EnuHUIIBI
U3MEpPEHUs KoJnyecTBa HH(popMauuu. AJ(DaBUTHBIM MOIXOJ K OLEHKE
KoJM4YecTBa MH(pOpManuu. 3aKOH aiAUTHBHOCTH WH(popmaruu. Popmyna
Xaptiu. Madopmanus u BepositHocTh. Popmyna [1lenHona

2.3

Cuctembl cumcieHus. Pa3BepHyTas 3amuch IEIbIX M JPOOHBIX YHCET
B TIO3MIIMOHHOM cucTeMe cuuciacHus. CBONMCTBAa IMO3MIIMOHHON 3aITMCcH
gucjaa. KOJWYeCTBO MHUp B 3aMMCH, MPU3HAK JICIMMOCTH 4YHCIa
HAa OCHOBAHHE CHUCTEMblI CUMCIIEHUS. AJTOPUTM IE€PEeBOJA ILEIOT0 YHUCIIA
3 P-u4yHOI cucTeMbl CUHCICHUS B JCCATUYHYIO. AJITOPUTM TIepeBOja
KOHEUHOU P-u4HON ApoOM B NECATUUYHYIO. AJTOPUTM MEpeBojaa IEJOoro
YyuCia U3 JeCATUYHON cucTeMbl cunciieHus B P-uunyto. IlepeBoa KoHeUHOI
NECATUIHON podu B P-uunyro. JIBon4uHas, BOCbMEpUYHAS
M IIECTHAALATEPUYHAS CHUCTEMbl CUHUCICHHUS, CBA3b MEXKIAY HUMM.
Apudmernyeckue onepanuy B MO3UITHOHHBIX CHCTEMAaX CUUCICHUS

2.4

TpOI/I‘IHaSI YpaBHOBCIICHHAA CHCTEMA CUHHMCIICHU. I[BOI/I‘IHO-)ICCHTI/I‘IHaH
CHUCTEMA CUHCICHUA

2.5

KonupoBanue tekctoB. KoaupoBka ASCIl. OnHoGaliTHBIE KOIMPOBKH.
Cranpapr UNICODE. KonupoBka UTF-8. Omnpenenenue
HH(POPMAIIMOHHOTO 00BhEMa TEKCTOBBIX COOOIICHMIMA

2.6

KomupoBanue wu3o00paxenuii. Onenka uHOOPMAIIMOHHOTO  0O0BeMa
rpauUecKuX JTaHHBIX NP 33JIaHHBIX Pa3pelIcHUH U TITyOMHE KOJTUPOBAHUS
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ugera. [{BeroBbie Moienn.
Komuposanue 3Byka. OrieHka nHGOPMaIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX
NpU 33JaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIHOCTA KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHe BbICKa3biBaHUS. Bbicka3biBaTeNbHbBIE (HOPMBI
(mpeaukater). KBaHTOPBI CyIIECTBOBAHUS H BCEOOITHOCTH.

Jlornueckue omeparmu. TaOnuibl UCTUHHOCTU. JlorHYecKne BBIPAKEHHUS.
Jlornueckue  ToxnectBa. Jlormyeckue ~— omepauMd W ONEpalUU
HaJl MHOKECTBAMH.

3aKkoHbl anreOpbl JOIMKHA. DKBHUBAJIECHTHBIE MPEeOOpPa30BAHMS JIOTHUECKUX
BbIpakeHMi. Jlornueckne ypaBHEHUS U CUCTEMBI ypaBHEHUI.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJMUYECTBA BO3MOYKHBIX JIOTHUECKUX
(YHKUMNA OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl JIOTHYECKUX BbIPAKEHUIN

2.8

COBepHIGHHBIe JAU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMBI,
AJIrOPUTMBI UX ITIOCTPOCHUA I10 Ta6J'II/IIl€ HCTHHHOCTHU

2.9

Jlornyeckne >neMEHTBl B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psassiii cymmaTrop. [loctpoenne cxeM Ha JJOTHYECKUX AIEMEHTAX
110 33JJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aIKUCh JIOTUYECKOTIO BBIPAKECHUS
I10 JIOTUYECKON CXeMe

2.10

Mogaenu n mogenupoBanue. Llenu MogenupoBanus. AJEKBAaTHOCTh MOJIEIH
MOJEIUPYEMOMY OOBEKTY WM mpoueccy. DopManuzaius MPUKIATHBIX
3a1ad4.

[IpencraBnenre  pe3yabTaTOB  MOJCIUPOBAaHUS B  BHJE, YAOOHOM
JUTSL BOCTIPUATHS YeJIOBEKOM. [ 'paduueckoe npeacTaBiIcHUE JaHHBIX (CXEMBI,
TaOHIIbI, TpaduKN).

2.11

[IpencraBieHne UEIbIX YUCEN B MaMsITH KOMIbOTEpa. OrpaHU4eHHOCTh
JIAana3oHa YKUCeN MPU OTPAaHUYEHUH KOJIMYECTBA pa3psanoB. llepenomHenue
pa3psHON ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN JOMOJTHUTEIBHBIN KOJ OTPULATEIBHBIX YUCEIL.

[lobutoBbie norumdeckue omnepamuu. Jlormueckuit, apudmMeTHUecKuit
u nukandeckuid capuru. [ludpoBanre ¢ moMorp0 MOOUTOBOM Omepanuu
«wuckirovaroniee NJIN»

2.12

Hpe,Z[CTaBJ'ICHI/IC BCIICCTBCHHLIX YMCCII B IIaMATH KOMIILIOTCPA. 3Haan_Ia$[
qacTb W IOPAAOK YHCIIA. I[I/IaHaBOH 3HAYCHUM BCIICCTBCHHBIX YHCCEII.
HpO6HeMBI XpaHCHHA BCIICCTBCHHBLIX YHUCEJI, CBA3AHHLIC C OIpaHUYCHUCEM
KOJIMYCCTBA pa3psaa0B. Brinoanenue onepaunﬁ C BCICCTBCHHBIMHU YHCJIaMU,
HaKOIUIEHUE OIINOOK IIPpHU BBIYUCJIICHUAX
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2.13

['padsi. OcHoBHbIE MOHATHS. Buasl rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpHI], CIIMCKOB CMEXHOCTH. Pemienue
ATOPUTMHUYECKUX 3aJla4, CBSI3aHHBIX C aHanmm3oM TpadoB (mocTpoeHHE
ONTUMAJBHOTO MYTH MEX]y BeplIuHAMH rpada, omnpeaeseHue KOIMuecTBa
Pa3IMYHBIX MyTeHd MEXIy BEpPIIMHAMH OPUEHTHUPOBAHHOTO AIMKINYECKOTO

rpada)

2.14

HepeBbsi. bunapnoe nepeso. JlepeBbs moucka. CrnocoObl 00xona nepesa.
[IpencraBnenue  apudMeTHUECKUX  BBIPAKEHWA B BHJE  JIepeBa.
Hcnonps3oBanue rpadoB U JepeBbEB MPH OMHUCAHUUA OOBEKTOB U MPOIIECCOB
OKpYKarollero Mupa

2.15

JIucKkpeTHble UTpPbl JBYX UIPOKOB ¢ MojHOM uH(popmanueil. [loctpoenue
nepeBa rnepedopa BapUaHTOB, OINKCAHHME CTPATETMU UIPbl B TAOIMYHOU
(dopme. BIUTphIlIHbIE U HPOUTPHILIHBIE TO3ULIMN. BRIUTpHIIIHbIE CTpaTeruu

2.16

CpenctBa HCKYCCTBEHHOTO HUHTE/UICKTa. HMaeHTudukanms U MOHUCK
U300paKeHUW,  paclo3HaBaHUE  JIMII. HUcnonb3oBanue  METOJ0B
HUCKYCCTBEHHOT'O HHTEIUIEKTa B OOy4aromux cuctemax. Mcmonb3oBaHue
METOJIOB UCKYCCTBEHHOT'O MHTEIJIEKTa B poOOTOTEXHUKE. IHTEepHET Bemiei.
Heliponnsie cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

QopMai3anus  MOHATHSA — anroputMma. Mammba  TeropuHra  Kak
YHUBEPCAJIbHAS MOJEINb BEIYMCIICHUN

3.2

OreHka CIIOXKHOCTH BhIUUCICHUN. BpeMs paGoThl 1 00BEM HCIOIB3YEMOI
MaMsiTH, HUX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX JaHHBIX. OIEHKa
ACHUMITOTUYECKON CIIOKHOCTH aITOPUTMOB. AJITOPUTMBI MOJTMHOMHUAIBHON
cnoxuoctu. IlepebopHbie anropuTmel. [Ipumepsl pa3iUMUHBIX aITOPUTMOB
pELIEeHNsT OAHOM 3a7]au¥, KOTOPBIE UMEIOT PA3JIMYHYIO CI0KHOCTD

3.3

OmnpeneneHne BO3MOXKHBIX Pe3yJIbTaTOB pabOThl MPOCTEUIINX AJTOPUTMOB
yIpaBiICHUs]  UCHOJHUTEISIMH W BBIYMCIMTENBHBIX  aJITOPUTMOB.
OmnpeneneHne MCXOMHBIX NAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET AaTh
TpeOyeMblil pe3ynbTaT

3.4

AnropuT™Mbl 00pa0OTKH HATYPAITBHBIX YUCEN, 3alTUCAHHBIX B TTO3MIIMOHHBIX
CHCTEMaX CYHCJICHUS: pa30uWeHue 3amucy YHuclia Ha OTHENbHBIE HHU]PHI,
HaXOXKJICHWE CYMMBI M NPOU3BEACHUS (P, HAXOXKIECHUE MAKCUMAITbHOM
(MUHUMANTBHOW) T (PBHI.

[IpencraBnenue yucia B BUae HAOOpa MPOCTHIX COMHOXHUTENCH. AJITOPUTM
OBICTPOrO BO3BEICHHSI B CTeNeHb. [IOMCK MPOCTBIX YHCET B 3aJaHHOM
JMara3oHe ¢ TOMOUIBIO ATOPUTMA «pPeIIeTo IpaTocheHar
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3.5

MHoropa3psiiHbI€ 1IeJIble YUCa, 3a7a4u JUIMHHON apu(MeTHKU

3.6

S3pik mporpammuposanust (Ilackams, Python, Java, C++, C#). Tumsrl
JAHHBIX. IICIOYMCIICHHBIC, BEIICCTBCHHBIC, CHUMBOJBHBIC, JIOTHYCCKHE.
Berenenns. Crnoxnble  ycrmoBusi. Lukiael ¢ ycnmoBueM.  [ukiien
10 IEPEMEHHOM.

OOpaboTka maHHBIX, XpaHSImMUXcs B (aimax. TeKCTOBbIE W JTBOWYHBIC
daiinel. daitnoBsie epeMeHHbie ((aitioBeie ykazarenn). UreHne u3 (aiina.
3anuch B (aii.

PazOouenne 3amaunm  Ha mon3agaud. [logmporpamMmbl  (Tporeayps
u  ¢yHkouu). Vcnonmb3oBaHWE — CTAaHAAPTHOM  OWMONMOTEKH  SI3BIKA
IpOrpaMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHbie mponeaypsl U ¢GyHkiuu. Mcmonb3oBaHue cTeka
JUTSI OpPraHU3aI[uU PEKYPCUBHBIX BBI30BOB

3.8

UYucnennsle Metonbl. To4HOE W MPUONMKEHHOE pEIICHUS 33JadH.
YucneHHoe pelIeHWe YPaBHEHUH C TMOMOIIbI0 Moxdopa mMmapamMmeTpa.
YucneHHble METONBI pEIICHUS YpaBHEHHWH: MeTox Tmiepedopa, MeTox
NOJIOBUHHOTO jeneHus. [IpubmmkeHHOE BBIYUCIEHHE JUIMH KPHUBBIX.
Bbruncienue 1oiomaneid ¢GuUryp C MOMOIIBIO YHUCIEHHBIX METOJIOB
(MeTon TPAMOYroJILHUKOB, Meron Tpamenwii). [lomck wmakcumyma
(MuHUMyMa) (QYHKIMH OJHOW TEPEeMEHHOH METOJOM TIOJIOBUHHOTO
TeTeHUS

3.9

OOpaboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble (GYHKIMM  A3bIKA
MPOrpaMMHUPOBAaHUS JIIT OOpPaOOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKHU CHUMBOJIBHBIX CTPOK: MOJICYET KOJMYECTBA MOSBICHUN CHUMBOJIA
B CTpOKE, pa3dMeHne CTPOKHU Ha CJOBa MO MPOOENbHBIM CHMBOJIAM, TTOUCK
MOJACTPOKM BHYTPU JAHHOM CTPOKH, 3aM€Ha HaWJICHHONW NOACTPOKHU
Ha JIpYyryl0 CTpoOKy. ['eHepaius BceX CJIOB B HEKOTOPOM ajdaBuTe,
YIOBJIETBOPSIONINX 3aJaHHBIM OrpaHuyeHusM. lIpeoOpazoBaHue uyuncia
B CHMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbl M IOCIEIOBATEILHOCTH YHCEN. Bbruncienne 0000MEHHBIX
XapaKTEPUCTHK DJIEMEHTOB MAcCHBa HWJIM YHCIIOBOH IMOCJIEI0BATEIHLHOCTH
(cyMMbI, TpOW3BEIACHHS, CPEIHEr0 apuPMETHISCKOro, MHUHHMAILHOTO
U MaKCHMaJbHOTO 3JIEMEHTOB, KOJMUYECTBA DJIEMEHTOB, YIOBJIECTBOPSIONINX
3aIaHHOMY YCJIOBUIO). JIMHEWHBIN MOUCK 33JIaHHOTO 3HAYEHUS B MacCHUBE.
ANropuTMBI pabOTHI C 3JEMEHTAMH MAacCHBa C OJHOKPATHBIM IIPOCMOTPOM
maccuBa. CoOpPTHpPOBKa OJHOMEPHOIO MaccMBa. IIpOCTbie  METOBI
COPTUPOBKK (METOJ IMy3bIPhKa, METOZA BHIOOpA, COPTHPOBKA BCTABKAMHU).
CopTupoBKa CiIHsSHHEM. bBpIcTpas COPTHpOBKAa MaccuBa (aJroOpuT™M
QuickSort). JIBonuHbIi TIOUCK B OTCOPTUPOBAHHOM MAaCCHBE
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3.11

JIByMepHBIE MacCHBBI (MATpHIlBI). AJTOPUTMBI 00pPaOOTKH JIBYMEPHBIX
MaCCHBOB. 3arlOJHEHUE JIBYMEPHOIO YHCIIOBOI'O MacCHMBa M0 3a/JaHHBIM
npaBWjaM, TIOMCK 3JIEMCHTa B JBYMEPHOM MAacCHBE, BBIYHCIICHHUC
MakcuMyma (MHHAMyMa) M CYMMBI 3JICMEHTOB JBYMEPHOTO MAacCCHBA,
NIEPECTaHOBKA CTPOK U CTOJIOIOB IBYMEPHOT'O MacCHBa

3.12

CnoBapu  (accoIlMaTUBHBIC MACCHBBI, OTOOpaXKCHHS). XO3II-TAOJHUIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JaHHOT'O TEKCTa

3.13

Crexu. AHanM3 NTPaBUILHOCTH CKOOOYHOTO BBIpaXEeHHs. Bpruncienue
apu(METUYECKOTO BBIPAKEHUS, 3aMUCAaHHOTO B TOCT(HUKCHON Qopme.
Ouepenu. Mcionp3oBaHue odepean sl BPEMEHHOTO XPaHEHUSI JTaHHBIX

3.14

Anroputmbl Ha rpadax. [locTtpoeHne MHUHHMaIbHOTO OCTOBHOIO Ji€peBa
B3BELLIEHHOIO CBSA3HOIO HeopHeHTHpoBaHHOro rpacda. Komuuecto
Pa3IMYHBIX ITYTEW MEXIy BEpUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOTO
rpada. Anroput™ JlefdKkcTpsl

3.15

JepeBbs. Peanmsanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYP. JIBOM4HbBIE
(6bunapHsie) nepeBbs. [locTpoeHue aepeBa Uis 3aIJaHHOTO apH(PMETHIECKOTO
BbIpakeHUsA. PexypcuBHble anroputmbl o0xoja jaepeBa. Vcnonb3zoBaHue
CTeKa M o4epenn U1 00Xoa nepesa

3.16

JAvHamMu4yeckoe MOporpaMMUpPOBAHME KAk METOJ  PEIICHUs  3aj1ady
C COXpPaHEHHEM IPOMEKYTOUHBIX PE3yJbTaTOB. 3ajayd, pelIacMbIe
C MOMOUIPIO  JUHAMUYECKOIO  MIPOrPAMMHUPOBAHMS:  BBIYHUCIICHHE
PEKYpCUBHBIX  (DYHKIIMH, TOACYET KOJMUYECTBA BAapUAHTOB, 3a/laud
ONTUMHU3ALUN

3.17

[Tonsitue 06 OOBEKTHO-OPUEHTHPOBAHHOM MPOTpaMMHUpPOBaHUU. OOBEKTHI
u kinaccel. CBoicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIM
aHanmu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOTO
noaxoja. MHkancymnsinus, HacieI0BaHue, NOJIUMOPPU3M

HNudopmarimonHbie TEXHOJIOTUU

4.1

Ananmu3 aaHHbIX. OCHOBHBIE 33/1aud aHAINW3a JAHHBIX. MPOTHO3UPOBAHUE,
KJIaccugukaus, KJIaCTepHU3alus, aHam3 OTKJIOHCHUH.
[TocrnenoBaTeIbHOCTD pENICHUS 3a7a4 aHallM3a JAHHBIX: COOp MEePBUYHBIX
JAHHBIX, OYMCTKA M OIICHKA KauecTBa JIAHHBIX, BBIOOP M (MJIHM) MOCTPOCHUE
MOJIENH, MPeoOpa3oBaHUEe JAHHBIX, BU3YyaJu3allus JaHHBIX, UHTEPIPETAIHs
pe3ynbTaroB. [Iporpammusbie cpencta u MHTEpHET-CepBUCHI 17151 00pabOTKH
U TIpeJICTaBIeHUs TaHHBIX. bosbie nannpie. MammHHOe 00 yueHne

4.2

AHalM3 JaHHBIX C TTOMOIIBIO JICKTPOHHBIX TaOJuUIll. BhIUuKClIeHHE CYyMMBI,
CpeaHero apu(MeTHYecKoro, HauOOIbIIEro (HAUMMEHBIIET0) 3HAYCHHS
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nuarnasoHa. Beraucnenue kodduimenta Koppersiun IBYX PsIOB TaHHBIX.
[TocTpoenue cTonduaThIX, JIMHEWYATHIX U KpYTOBBIX quarpamm. [loctpoenue
rpapukoB  pynkmuit. [logbop mmHWM TpeHma, pemieHue  3aaad
MPOTHO3UPOBaHUs. PelieHne 3a1a4 ONTUMU3ALUN ¢ TTIOMOIIBIO 3JIEKTPOHHBIX
TaOIUIL

4.3

Jluckperuzanusi NMpH MATEMaTHYECKOM MOJACITHUPOBAHUU HETPEPHIBHBIX
npoiieccoB. MojenupoBaHue ABUAKEHUS. MoJienupoBaHue OMOJIOTHYECKUX
cucteM. MaremaTH4ecKue MOJeNd B JKOHOMHUKE. BbrauciautenbHbie
DKCIIEPUMEHTBI ¢ MozemsaMu. OO0paboTka pe3yJbTaToB 3KCIEPUMEHTA.
Meton HaumeHbliX KBaapaToB. OIl€HKAa YHCIOBBIX IapaMETpOB
MOJIETIMPYEMBIX OOBEKTOB M IpoleccoB. BoccraHoBieHHE 3aBUCMMOCTEN
0 pe3yJIbTaTaM SKCIIEpUMEHTA

4.4

BepostHoctHele  Mozenu. Metonsl  Monte-Kapno.  HMmurtanmonHoe
MozemmpoBaHue. CUCTEMbl MaCCOBOTO OOCITYKUBaHUS

4.5

Tabnwunbie (pensiuoHHbIC) 0a3bl JaHHBIX. TabnWia - TpeacTaBICHUE
CBelleHUH 00 OJTHOTHITHBIX 00BbeKkTaxX. [1oite, 3anuch. Kimrou Tabauiel. Paborta
C TOTOBOM 0a3oi JaHHBIX. 3amofiHeHuE 0a3bl JaHHBIX. [louck, copTupoBKa
U (QuiupTpaiuss JaHHBIX. 3ampockl Ha BBIOOPKY JAHHBIX. 3ampochl
C mapameTpaMu. Brranciissembie MoJis B 3a1Ipocax.

MmuoroTtabivynbie 0a3bl JaHHBIX. THUIBI CBsSI3eH MeEXAy TaOIUIlaMu.
Buemnnii knrou. LlenmoctHocTh 0a3bl JaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM
0a3aM JTaHHBIX

4.6

TexkctoBbii mpoueccop. CpencTtBa MOWCKa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpPYKTypHUPOBaHHbIE TEKCTOBbIE JOKYMEHTHL. (CHOCKH,
ornaBieHue. IlpaBuina UUTHPOBAHHMS HUCTOYHUKOB W OhOpMIICHUS
OoubmmorpaduIECKUx CChLIIOK

[Tpu paszpabotke pabouell mporpamMmbl B TEMaTHUYECKOM ILITAHUPOBAHUU
YUTE€Hbl ~ BO3MOXXHOCTH  HCIIOJIb30BAHHUS  DJIGKTPOHHBIX  (IIM(POBBIX)
o0Opa3oBaTeIbHBIX pECypcCoB, SABJISTFOLTUXCSI y4e0HO-METOINYECKUMHU
MatepyaniamMu (MyJIbTUMEAUNHBIE MPOTrpamMMbl, 3JEKTPOHHbIE YUYEOHUKH H
3aJlaYHUKH, DJEKTPOHHBbIE OUOIMOTEKH, BUPTYyalbHbIE J1a00OpPaTOPUU, UTPOBBIE
NporpaMMbl,  KOJUIGKIIMM  HU(PPOBBIX  00pa30BaTEIbHBIX  PECYpPCOB),
UCIIOJIb3yeMbIMH 11 OOyYeHHMsT W  BOCIUTAaHUSA  PA3NIMYHBIX  TPYMNM
MOJIb30BATENIeH, MPEIACTAaBICHHBIMU B AJIEKTPOHHOM (Lu(ppoBOM) BHUAE W
peammn3yrommMu  auaaktudeckue Bo3MoxkHocth MKT, conmep:kanume KOTOpBIX
COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00pa30BaHUM.
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