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COJEPKXAHUE OBYYEHUA

10 KJIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHUsI TEXHUKU O€30MACHOCTH U TUTHUEHBI MIPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTMMH KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUS.

[TpuHIunBl pabOThl KOMITBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApXHUTEKTypa (oH
Helimana. [apseapockas apxumexkmypa. ABTOMaTUYECKOE BBIMOJHEHUE MPOTPaAMMBI
npoueccopoM. OnepaTuBHas, MOCTOSTHHAS U I0JATOBpeMeHHas nmaMsaTh. OOMEH JaHHBIMU
¢ moMouIbio KH. KoHTposiepsl BHEMHUX YCTPOMCTB. [IpAMoii 10CTyn K MaMsTH.

OCHOBHBIE TEHACHIMU Pa3BUTHA KOMIIBIOTEPHBIX TeXHOJOTHil. llapamienbHble
BbIUMCIICHHs. MHorompoueccopHsie cucreMmbl. Cynepkomnbiorepsl. PacnpenenéHubie
BBIYUCIIUTEIBHBIE CUCTEMBI U 00paboTKa OOJBIINMX JaHHBIX. MOOUIBHBIE LU(POBBIC
YCTPOMCTBA M WX POJb B KOMMYHHUKAIMSX. BCTpOEHHBbIE  KOMIBIOTEPHI.
MukpokoHTposuiepsl. POGoTH3MpOBaHHbIE TPOU3BOACTBA.

[IporpammMHOe oOOecrieueHHe KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
IporpaMMHOro obecnedeHuss M uX HazHayeHue. (OCOOEHHOCTHM MNPOrpPaMMHOIO
obecrieueHrss MOOMIBHBIX ycTpoicTB. [lapamnensHoe nporpaMmmupoBanue. CUCTEMHOE
nporpaMMmHoe oOecrieueHue. OrnepallMOHHbIE CHUCTEMBI. YTWIMTHL  [[paiiBepsl
yCcTpoicTB. MHCTAUIALMS ¥ IEUHCTAIUISIIUS TPOrPAMMHOTO 00ECIEYeHUS.

QaitnoBble cucteMbl. [IpyHIMOBL  pa3MenieHUss U UMEHOBaHUS  (ailioB
B J0JroBpeMeHHOM naMsTh. [11a6noHs! 1uig onvcanus rpynn ¢aiyios.

[Iporpammuoe obecnieueHue. JIuneH3upoBaHWe TMPOrPAMMHOIO OOECICUCHUS
u uudpoBeix pecypcoB. I[lpompuerapHoe u cBOOOJHOE MPOrpaMMHOE OOECIEUEHHUE.
KoMMepueckoe M HEKOMMEpPUYECKOE MCHOJIb30BAHUE MPOrPAMMHOrO 0OeCHeueHHUs
U IUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIIMBaeMas 3aKOHOJATEIbCTBOM
Poccniickont  @epepanmy  3a  HENPaBOMEPHOE  MCIIOJIB30BAHUE  ITPOTPAMMHOIO
oOecrieueHns U HU(PPOBBIX PECYPCOB.

[IpyHIMIOIBI TOCTPOCHHUSI M aMNMapaTHble KOMIIOHEHTHbl KOMIIBIOTEPHBIX CETEH.
Cerebie mpotokoibl. Cetb UHTEpHET. Anpecanus B cetu MHTEepHET. IIpOoTOKOIBI CTEKA
TCP/IP. CuctemMa TOMEHHBIX UMEH.

Pasnenenue IP-cetm Ha moaceTH ¢ nOoOMOHmIBIO Macok mojacerer. CereBoe
agMuHHACTpUpoBaHue. [lolydeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3KM C y310M certh. OnpeneneHue wmapupyra JIBUKEHUS
MTAKETOB.

Bunbl NEATENbHOCTU B CEeTH HNnTepHer. CepBuchl HNnTepHera.
['eoundopmarimonnbie cucTeMbl. ['€0JOKAIllMOHHBIE CEPBUCHI PEATBLHOTO BpPEMEHU
(Hampumep, JOKalus MOOWIBHBIX  Tele(OHOB, OIpelNeleHHe 3arpy>KeHHOCTU
aBTOMAarucTpaseil), ”HTEpPHET-TOProBIIsA, OpOHUPOBAaHUE OMUIETOB U TOCTHHHIL.

1 o
RprHGOM BBIJACJICH MaT€pHaJl, KOTOPBIU HE ABJIACTCA 00s13aTeIbLHBIM IIpyu U3Yy4YCHUHN U HC BXOAUT B COJACPIKAHUC
HpOMe)KyTO‘lHOI\/‘I HIIH UTOTOBOM aTTeCTally 10 NpEAMETY.



['ocymapcTBeHHBIE SJEKTPOHHBIE CEepBUCH H  ycayrd. ConualbHBIE CETH —
OpraHM3aIys KOJUIGKTMBHOTO B3aMMOJACUCTBHUS M OoOMeHa NaHHBIMU. CETeBOW ITHKET:
npaBWia TMOBEACHHUS B KuOepmpocTpaHcTBe. lIpoOiieMa MOATMHHOCTH MOJYYEHHOM
uHdopmaiuu. OTKpbITBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE M HSKOHOMHYECKHE YTrPO3bl, CBSI3aHHBIE C HCIOJb30BaHUEM
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJoruid. OOmue npobieMbl  3alUThI
uHdopmauu U uHPOpMaMOHHON Oe3omacHocTH. CpencTBa 3auUThl UHPOPMALMH
B KOMITBIOTE€pPaX, KOMITBIOTEPHBIX CETSIX W aBTOMATHU3UPOBAHHBIX WH(MOPMAIMOHHBIX
cuctemax. [IpaBoBoe obOecneueHne HHPOPMAIMOHHOW OE30MACHOCTH. IeKMPOHHAA
yupposas noonuce, cepmuduyupo8anHvie catimol U OOKYMEHMbI.

[TpenoTBpaleHNe HECAHKITMOHUPOBAHHOTO IOCTYTIA K JTMYHON KOHPUACHIIMATHEHON
uHPOpPMAITUH, XPAHAIIEHCS Ha IEPCOHATBHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPOHUCTBAX.
BpenonocHoe nmporpamMmmMHOe obecriedeHre U crocoObl 00pbObI ¢ HUM. AHTUBHUPYCHBIC
nporpammbl. OpraHuzanus JUYHOTO apxuBa MHGopmalu. Pe3epBHoe KOMMUpPOBAaHHE.
[TaponbHas 3ammTa apxuBa.

[udpoBanue nanupix. CuMMmeTpuyHble U HecumMmeTpuunbie mUpsl. [udps
npocroit 3amensl. [lludp Leszaps. ludp Bmxenepa. Anroputm mudpoBanus RSA.
Cmeeanoepagus.

Teopernueckne 0CHOBBI HH(POPMATUKHI

Nudopmarusi, ganuele W 3HaHus. MHQopMalmoHHBIE NpPOLECCH B MPHUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepbiBHBIE W  JUCKPETHBICE BEIWMYMHBI U cUTHaNIbL. HeoOxomumMocThb
JUCKpETU3alK HH(pOpMauK, PeHA3HAYEHHOM 111 XpaHEeHus, nepeaayu 1 o0paboTKH
B IIU(PPOBBIX CHCTEMAX.

JIBonuHO€ KonupoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJBI. [lekoanpoBanue
COOOIIEHNH, 3amMCaHHBIX C IIOMOIIBI0 HEPABHOMEPHBIX KOAOB. YcioBue DaHo.
[loctpoeHne  OIHO3HAYHO  JEKOAMPYEMBIX  KOJOB €  IIOMOIIBIO  JepeBa.
I'pagh An.A. Mapxosa. Eqununel usmepenust koaudectBa uHopmanuu. AndaBuTHBIM
MOJIXOJT K OLIEHKE KOJIMYeCTBa MH(popmaIuu.

Cuctembl cumucinenusi. Pa3pépHyTass 3amuch TIENBIX ©W  JPOOHBIX  YHUCET
B TMO3ULMOHHOM cucteMe cuucieHus. CBOWCTBa MMO3UWIMOHHON 3allUCH YHWCHA!
KOJIMYECTBO LU(p B 3amuCH, MPU3HAK JCIMMOCTA YHCJIA HAa OCHOBAaHUE CHUCTEMBI
CUHMCJICHHs. AJNITOPUTM TIEPEBOJIa IEJIOTO Yuciaa U3 P-HYHOW CHCTEMBl CUUCICHUS
B JIECATUYHYIO. AJTOpUTM TMepeBoja KOHEYHOW P-w4yHO 1poOu B JECATUYHYIO.
AJNTOpUTM TEpeBOAA LIEJIOr0 YUCa U3 JAECITUYHOM CUCTEMbl CUMCIEHUs B P-uunylo.
[lepeBon KOHEWHOW nOecATHYHON apoOu B P-munyro. /[BowdHasi, BOoChMepuYHas u
MIECTHAAIIATEPUYHAS CHCTEMBbl CYHCIICHHUS, CBA3b MEXIy HHUMH. ApudMeTHuecKue
omnepanuy B MO3ULUOHHBIX CUCTEMAX CUUCIEHUs. 1poudHas ypasHoGeuleHHAaAs cucmema
cuucnenus. /[ouuHo-0ecaAmuyHas cucmema cyucieHus.

Komuposanne texcroB. Komuposka ASCII. OgnobaiitHbie kogupoBku. CTangapt
UNICODE. Koauposka UTF-8. Onpenenenne nHPOpMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOIIECHUI.



Koauposanue uzobpaxenuii. Ouenka MHGOPMALMOHHOTO 00bEMa rpaduvecKux
JAHHBIX MPU 3aJIaHHBIX Pa3pelIeHUH U TIIyOrHe KoaupoBaHus 1BeTa. L{BeToBbie MOIEmH.
BexTopHoe koaupoBanue. dopmatel rpaduueckux QaitnoB. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KomupoBanme 3Byka. Onenka WH(DOpMAIMOHHOTO OOBEMA 3BYKOBBIX JTaHHBIX
IIPHU 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOAUPOBAHUS.

Anre6pa soruku. [loHstue BbIcKa3piBaHUS. BrickaspiBaTenbHble  (HOPMBI
(npenukatsl). KBaHTOpBI CyI1€eCTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue onepanuu. TaOnuIbl HCTUHHOCTH. Jlornueckue BBIpAKEHUS.
Jlornueckue ToxnaectBa. JloKa3aTeabCTBO JIOTMUYECKUX TOXIECTB C MOMOILBIO TAOIHUI]
VCTUHHOCTH. JIornueckue ornepannuy U ONepanny HajJ MHOKECTBAMM.

3aKkoHbl anreOpbl JIOTMKUA. OKBHUBAJICHTHBIE MPeoOpa3OBaHUs JIOTHUECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlormueckue (QyHKIMHM. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(yHKUHNA OT KOJIMYECTBA apryMeHTOB. [1oJIHbIE CUCTEMBI TOTMYECKUX (DYHKIIMIA.

Kanonnueckue QopMsbl JIOTHUECKUX BbIpakeHHil. COBEpILICHHbBIE U3BIOHKTUBHBIE
U KOHBIOHKTHBHBIE HOpPMaJlbHbl€ ()OPMBI, AITOPUTMBl UX IOCTPOEHHUS MO TaOIMILIEe
VCTUHHOCTH.

Jlormueckue 3neMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropaspsaaueii - cymmarop. IloctpoeHue cxem Ha  JIOTMYECKHMX — DJIEMEHTax
[0 33JaHHOMY JIOTHYECKOMY BBIP@&KECHHIO. 3alUCh JIOTUYECKOTO  BBIPAXKECHUS
0 JIOTUYECKOU cxeme. Muxkpocxemvl U mMexHON02UsL UX NPOU3IBOOCMEA.

[IpencraBieHne LEIBIX YUCEII B TAMATH KOMIIbIOTepa. OrpaHUYEHHOCTD JUaIla30Ha
Yycesl NPU OTPaHWYEHHUH KOJIMYECTBA paspsaoB. llepenonHeHue pa3psaHON CETKH.
be33HakoBbIe M 3HAKOBBIC JAHHBIC. 3HAKOBBIM OWMT. JIBOWYHBIN JOMOJTHUTEIBHBIN KO
OTPULIATENBHBIX YHCEIL.

[lobutoBbie  jormyeckue omnepauuu. Jlornueckuid, apudmMeTUuyeckuii u
nukinyeckuii casurd. [HudpoBanue ¢ moMoIbio MOOUTOBON OMEepalliy «HUCKITI0YAIOIIee
NI ».

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B MAMATH KOMIBIOTEpA. 3HAYaIlas 4acTh
U TOpsioK uucna. Jluama3oH 3HAYEHUN BEMIECTBEHHBIX 4yuceld. [IpoGiieMbr
XpaHEHUsl BELIECTBEHHBIX YMCEJl, CBS3aHHBIC C OIPAaHUYEHUEM KOJIMYECTBA Pa3psAliOB.
BolnonHeHne omnepanuid ¢ BEIIECTBEHHbIMM  YKCIIAMH, HAKOIUIEHHE  OLIMOOK
MIPU BBIYUCIICHUSAX.

AJITOPUTMBI U IPOrPAMMHUPOBAHME

Onpenenenrne BO3MOXKHBIX PE3yJIbTaTOB PadOTHl MPOCTEHIIMX aJITOPUTMOB
YIPaBJIEHUS UCTIOTHUTEISIMUA U BBIYUCIUTENBHBIX aITOPUTMOB. OnIpeAeneHne HCXOIHbIX
JAHHBIX, TIPH KOTOPBIX AITOPUTM MOXET JaTh TPEOYEeMbIi pe3yIbTar.

Oranbel peumieHus 3a4ad  Ha  KoMmIblorepe. HHCTpymMeHTanbHBIE CpENCTBa:
TPAHCISITOP, OTJIATYUK, TPOGUIUPOBIIKUK. KOMIUIISAIIUS M MHTEPIIPETAIUS MPOTPAMM.
BupTryanbHble MaluHBI.



WNuTterpupoBanHas  cpeaa  pa3paboTku.  MeToApl  OTJIaAKd  MPOTPaMM.
Hcnonb3zoBanue TpacCUpoBOYHBIX Tabmui. Otinagounbii  BbiBoA. llomiaroBoe
BBIIIOJIHEHME NTPOTrpaMMbl. Touku octaHoBa. [IpocMoTp 3HaYeHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanusi  (Python, Java, C++, C#). Tunbl AaHHBIX:
LIEJIOYMCIICHHBIC, BEIECTBEHHBIC, CUMBOJIbHBIC, Jormdyeckue. Bersnenus. CroxKHbIE
ycnoBus. lluknel ¢ ycmoBueM. [ukiel mo mnepemeHHou. B3amMoszamMeHsieMOCThb
pa3IMYHBIX BUAOB LUKIOB. MHBapuaHT nukia. CocTaBiaeHUE HUKIA C MCIOJIb30BAHUEM
3apaHee ONpeIeIEHHOrO MHBAPUAHTA LIMKJIA.

JokymMenTtupoBanue nporpamm. HMcnonb3zoBaHne komMMeHTapueB. lloaroroBka
ONMCAHUS NPOrpaMMBbl U UHCTPYKIIHUH JIJIS TTOJIb30BaTENS.

ANTOpUTMBI  00paOOTKM HATypajbHBIX YKCEJN, 3allUCAaHHBIX B IO3UIIMOHHBIX
CHUCTeMaX CUMCICHHs: pa3OMeHue 3amuch 4YuCia Ha  OTACNbHbIe  LUDPHI,
HaXOXXJEHUE CYMMbl U MPOU3BEACHHS LHU(PpP, HAXOXKICHUE MaKCHUMaJIbHOU
(MUHUMAaBHOW) UG PHI.

HaxoxxneHue Bcex IPOCTBIX 4YMCEN B 3aJaHHOM juamnasoHe. Ilpeacrasienue
yucia B BHJE HAOOpa MPOCTBIX COMHOXHUTENEH. AJNTrOpUTM OBICTPOTO BO3BEACHHS
B CTEIICHb.

OOpaboTka [aHHBIX, XpaHSAmMXcs B Qaitnax. TekcToBble U JBOMYHBIE
¢aiinbl. DaitioBble nepeMeHHble ((aitioBble ykazaTenu). Utenue u3 Qaitna. 3anuch
B (hail.

Pa3Ouenue 3amaum Ha nonzanauu. [lommporpamMmsbl (mpoueaypsl M (yHKIHHN).
Pexypcusi. PekypcuBHbie 00beKThI ((hpaktainbl). PekypcuBHbIE npoueaypbl U (PyHKIIHUH.
Hcrnonb3oBaHue cTEKa Il OpraHU3alluyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAapTHOM  OMOMMOTEKM  sI3bIKa  IPOrPaMMHUPOBAHUS.
[MoaxntoueHne OMOIMOTEK MOANPOrPAMM CTOPOHHUX MNpPOU3BOAUTENECH. MoynbHBIN
IPUHIUI OCTPOCHMSI IPOIPAMM.

Uucnennole MeToAbl. TOUHOE U MPUONMIKEHHOE pelieHus 3anadu. YucieHHbIe
METO/bl PEIICHUS YpaBHEHUH: MeEToJA Iepedopa, METOJ MOJIOBUHHOIO JEJICHHS.
[TpubnmxE€HHOE BEIYMCICHHUE JUIMH KPUBBIX. Borurcnenue miomnaaei Gpuryp ¢ moMoIsko
YHUCIIEHHBIX METO/I0B (METO/ IMPSIMOYTOJIbHUKOB, MeTO Tpaneuuit). [Touck Mmakcumyma
(MUHMMYMa) QYHKIIUU OJTHOM NEPEMEHHONW METOAO0M MOJOBUHHOTO JIEJIEHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX. Bcerpoennsie  QyHkIum - s3bIKa
MPOrPaMMHUPOBAHMS JJII OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBAa MOSIBJICHUI CUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJI0Ba MO MPOOEIbHBIM CUMBOJIAM, IIOMCK MOJICTPOKH BHYTPU JAHHOM CTPOKH,
3aMeHa HalJIEHHOM MOJCTPOKH Ha JIPYTyI0 CTPOKy. ['eHepainst Bcex ClIOB B HEKOTOPOM
andaBuTe, yAOBIETBOPSIONIMX 3aJaHHBIM orpanuueHusM. [IpeoOpa3oBaHue wyucia
B CHMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel ¥ TOCIEAOBATENbHOCTH  YHCeNl.  Bpluucienune  0000IMIEHHBIX
XapaKTEPUCTHK AJIEMEHTOB MaCCUBA WJIM YUCIOBON MOCIIEIOBATENBHOCTU (CYMMBI,



MPOU3BEICHUS, CpPEAHET0 apu(PMETHIEeCKOro, MHUHHUMAIBHOTO ¥ MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBIETBOPSIOMIMX 3aJaHHOMY YCJIOBHIO).
JIvHEeNHbBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka OAHOMEpPHOTO MaccuBa. [IpocTble METONbI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BcTaBKaMu). COpTUPOBKA CIMSHHMEM. bbicTpas
coptupoBka MmaccuBa (amroput™ QuickSort). /IBOMYHBIN MOUCK B OTCOPTHPOBAHHOM
MacCuBe.

JIBymMepHbIe MacCUBbI (MaTpHUIlbl). AJTOPUTMBI 0OPaOOTKHU JBYMEPHBIX MaCCHUBOB:
3aroJHEHUE ABYMEPHOIO YMCIOBOI'O MAacCHUBa MO 3a/IaHHBIM IpaBUjIaM, ITOUCK 3JIEMEHTa
B JBYMEPHOM MAaCCHUBE, BBIUHMCIICHHE MakcUMyma (MUHUMyMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK U CTOJIOIIOB JBYMEPHOTO MACCHUBA.
Paspabomra npoepamm ons pewenuss npocmuix 3aday aumaiusa OauHvix (ouucmka
OQHHBIX, KIACCUDUKAYUSA, AHATU3 OMKTOHEHULL).

HNHpopMauoHHbIC TEXHOJIOTHH

TexcroBblii mpoueccop. PenaktupoBanne u ¢QopmarupoBanue. [IpoBepka
opporpaduu u rpammaTuku. CpecTBa MOMCKA U aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
Hcnonp3oBanne ctwiie. CTpyKTypUpPOBaHHBIE TEKCTOBBIE JOKYMEHTHl. (CHOCKH,
ornasinenue. KonnexktuBHas paboTa ¢ JOKyMeHTaMu. MIHCTpYMEHThI peleH3UpOBAHUS
B TEKCTOBBIX mporueccopax. OOnaunwsie cepBuchl. JlemoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBaHHUS MCTOYHUKOB W O(QopmileHHs OHOIMorpauyeckux CChUIOK.
OdopmieHue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa.
TexHuueckue cpeAcTBa BBoAA TeKkcTa. Crenuain3npoBaHHbIE CPEICTBA PEAAKTUPOBAHMS
MaTE€MaTUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIE 33Ja4uM aHaJIW3a JaHHBIX: IPOTHO3HPOBAHUE,
KJaccu(ukanus, KiacTepusalus, aHaiu3 oTKIOHeHU!. [lociaenoBaTenbHOCTh peleHUs
3aJlay aHaJIM3a JJaHHbIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KaueCTBa JaHHBIX,
BbIOOP W/WJIM TIOCTPOEHUE MOJENH, MpeoOpa3oBaHUE JAHHBIX, BU3yalU3allUsl JaHHBIX,
UHTEpHpeTanuus pe3yiapTaToB. lIporpammHubie  cpenctBa UM MHTEPHET-CEPBUCHI
JUIsi 00paOOTKU W TpEeNCTaBlIeHUs JaHHBIX. bonbluve naHHeie. MammHHOE 00y4YeHue.
Humennexmyanouwiii anaius OaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX Ta0JINLI. BeIuncienne cyMMsbl, CpeTHETO
apu(PpMETHIECKOTO, HANOOIBIIET0 (HAMMEHBIIIETO) 3HAYCHHUS Juana3oHa. BeraucineHue
kodpdunmeHTa Koppensnmuu JABYX psAnoB  AaHHBIX. [locTpoeHue  cronOuathIx,
JUHENYaThIX U KpyroBeix auarpamm. Iloctpoenue rpadukoB ¢pynkuuid. [londop nuuun
TPEH/A, PEIICHNE 3aa4 TPOTHO3UPOBAHUS.

YucneHHoe pelieHre ypaBHEHUH ¢ TOMOIIbIO 1oa0opa mapameTpa. OnTuMu3aus
KaK [IOMCK HaWIyylllero pemieHuss B 3aJaHHbIX YycioBusix. LleneBas ¢yHkuus,
orpanudeHus. JlokampHble W TI00aNbHBIN MUHUMYMBI liefieBoM GyHKuu. Pemenue
3aJ1a4 ONTUMH3AIUHU C IOMOILBIO AIEKTPOHHBIX TAOJIHII.



11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATUKH

Teopernyeckne TOAXOIbI K OIEHKE KOJHMYECTBA HMHPOpMALMH. 3aKOH
anmutuBHOCTH HHpopMarmu. Dopmyna Xapriau. Hubopmanus U BEpOSTHOCTS.
®opmyiia [llenHoHa.

Anroputmsl cxxatusi 1anHbiX. Anroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl CkaTHsi JaHHBIX C MOTEPSAMU. Y MEHBIIEHUE TNIyOMHBI KOJUPOBAHUS
usera. OcHOBHBIE Hien anroputMoB cxarus JPEG, MP3.

CkopocTh  mepenauu JTAHHBIX. 3aBUCHUMOCTb  BpPEMEHU nepenayn
oT MHGOPMAIIMOHHOTO 00bEMa JaHHBIX W XapaKTEPUCTHK KaHana CBsI3U. [IpuuuHbI
BO3HUKHOBEHUS OIIMOOK MpH nepeaaye nanHbiX. Koapl, mo3Bosstonme oOHapyKUBaTh U
UCHPAaBIISATh OLIMOKHM, BOSHHUKAIOLIUE MpHU Tepenade MaHHbIX. PaccrosHue XsMMuHTa.
Koauposanue ¢ noropenrem 6utos. Koasl XammuHra.

Cucrembl. KoMnoHeHThI cucteMbl M MX B3aumozeicTBue. CUCTEMHBIN 3PQEKT.
VYnpasienue kak nHpopMaunoHHbIHN npouecc. OOpaTHas CBSI3b.

Mopnenmn u wmonenuposanue. lLlens monenupoBanus. COOTBETCTBHE MOJEIH
MOJIEIUPYEMOMY OOBEKTY WM TIpolieccy, Lenu MozenupoBanus. Popmanuzanus
IPUKJIAJAHBIX 33/a4.

[IpencraBnenne pe3yabTaToOB MOJEIMPOBAHUS B BHUAE, YAOOHOM [JIsl BOCHIPUATHUS
yenoBekoM. ['paduueckoe npejcTaBiaeHUe TaHHBIX (CXEMBI, TAOJIUIIbI, TPADUKH).

I'padbi. OcHoBHBIE TOHATHA. Buabl rpados. Onucanue rpados ¢ IOMOIIBIO MaTPHUIL
CMEXHOCTH, BECOBBIX MaTpPHI, CIIUCKOB CMEXXHOCTH. Pelenne alropuTMHUIecKuX 3aad,
CBS3aHHBIX C aHAJTU30M I'padoB (MOCTPOCHUE ONTUMAIBHOTO MYTH MEXIY BEPIIMHAMHU
rpada, OmNpeAeleHHe KOJMYECTBA  PA3IUYHBIX NyTed MeXay BepIIMHAMHU
OPUEHTUPOBAHHOTO aLMKINYECKOTro rpada).

HepeBps. bunapnoe nepeBo. JlepeBbss mnowmcka. CrmocoObl 00Xxoma aepeBa.
[IpencraBnenne apupmMeTHIECKUX BBIpAKECHHUI B BUE AepeBa. JIMCKpEeTHBIE UTPHI ABYX
UTPOKOB ¢ mojHoM nHdopmarnueit. [loctpoenue nepesa nepedbopa BapuaHTOB, OMUCAHUE
CTpaTeruu Wrpbl B TaOMMYHOM (opme. BBIMIpBIIHBIE W TPOUTPHILIHBIE MO3ULUU.
BbIUrphIIHbIE CTPATETUU.

CpeactBa HCKycCTBEHHOro uHTeIekTa. CepBHCBI MallMHHOTO —IE€PEBOAA
U pacrno3HaBaHus ycTHOM peun. KorHutuBHbIE cepBucChl. WneHTuduKanus U MOUCK
n300pakeHnid, pacrno3HaBaHue juil. CamooOywaromuecs cucteMbl. MCKyCcCTBEHHBIN
WMHTEVIEKT B KOMIIBIOTEpHBIX Wrpax. lcnosib3oBaHue METOAOB HCKYCCTBEHHOIO
UHTEIJIEKTa B OOy4arommx cucreMax. lcmoiap3oBaHHe METOJOB HCKYCCTBEHHOTO
WHTENIeKTa B  poOoTorexHuke. WHrepHer Bemiei. [lepcnexkTuBbl  pa3BUTHSA
KOMITBIOTEPHBIX UHTEIJIEKTyaJIbHBIX cUcTEM. HeilpoHHBIE CeTH.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE
dopmanu3zauus NOHATUSA anroputMa. MammHa TeroprHra Kak yHUBEpCalbHas
Mozenb BeiuncieHuu. Tesuc Yepua—Twvropunra. Mawuna [locma. Hopmanvnvie



ancopugmel Maproea. Aneopummuuecku Hepaspewiumvle 3aoaqu. 3adaua ocmauosa.
Hesozmooicnocms asmomamuueckoii omuaoku npocpamm.

Or1eHKa CI0KHOCTH BhIUMCICHUA. Bpemst paboTsl 1 00bEM UCTIOIB3yeMON MaMsTH,
UX 3aBHCHUMOCTD OT pa3Mepa UCXOAHBIX AaHHBIX. OIleHKa aCUMITOTUYECKON CI0KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJMHOMHUAIBLHON CHOXKHOCTH. IlepeOopHbIe anropuTMBI.
[TpuMepsl pa3nuYHBIX aNTOPUTMOB PEIICHUS OJHOM 3a/1a4H, KOTOPbIE UMEIOT PA3INYHYIO
CJIO’KHOCTb.

[Torck MPOCTBIX YMCEN B 3a/laHHOM JHMAINa30HE C MOMOIIBI0 aJTOPUTMAa «PEIIETO
Opatochenrar.

MHoropa3psigHbI€ 1IeJIble Yucia, 3a/1a4 JJTMHHON apu(PMETUKH.

CrnoBapu (acconuaTUBHbBIE MAaCCUBBI, 0TOOpaxkeHust). Xami-radbnuibl. [loctpoenue
an(aBUTHO-YACTOTHOTO CJIOBApPS JJIA 33IaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM s3vlKe. Buvloenenue nociedoosamenvHocmeti
no wabnony. Pezcynapuulie evipasicenus. Yacmommuuolil ananus.

Crexku. AHanu3 MpPaBWIBHOCTH  CKOOOYHOTO  BbIpaXeHHsA.  BpluuciieHue
apu(pMETHYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonp3oBanne ouepeau 11 BpEMEHHOTO XPAHEHUS JAHHBIX.

Cesaznvle cnucku. Peanuzayusi cmeka u oyepeou ¢ NOMOWbIO C8A3HbIX CNUCKOS.

Anroputmbl  Ha rpadax. IlocTpoeHne MHHUMANIBHOTO OCTOBHOIO JepeBa
B3BCILICHHOTO CBSI3HOTO HEOPUEHTUPOBAHHOrO Tpada. O6xo0 cpaga 6 2nyduny.
Ob6x00 epagha 6  wupumy. KonuuecTBO  pa3nuyHbIX  OyTed  MEXAY
BEpIIMHAMU OPHUEHTUPOBAHHOTO alUKINYecKoro rpada. Auroput™ JledKcTpsl.
Aneopumm Dnouoa—Yopwanna.

HepeBbs. Peanmsanusa nepeBa ¢ INMOMOIIBIO CCBUIOYHBIX CTPYKTYp. /JlBonuHBIE
(Ounapubie) paepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO  apU(PMETHUUECKOIrO
BbIpaKEHUs. PexypcuBHBIE alropuTMbl oOxona nepeBa. Mcmonb3oBaHuE CTEKa H
odepenu s 00xo/a JIepeBa.

JluHamuueckoe MporpaMMUPOBAHHME KaK METOJ PEUIeHMs 3ajad C COXPaHEHUEM
MPOMEXYTOUHBIX pPe3ylbTaTOB. 3ajaud, pellaeMble C TOMOMIBI0 JTUHAMHUYECKOTO
IPOrPaMMHUPOBAHUSA: BBIUMCICHHE PEKYPCUBHBIX (DYHKIMN, MOACYET KOJIMYECTBA
BapHaHTOB, 337]a41 ONITUMHU3AIIHH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MpOrpaMMHUpoBaHuU. OOBEKTHI
u kiaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIM aHAIU3.
PazpaboTka mporpaMmM Ha  OCHOBE  OOBEKTHO-OPMEHTHPOBAHHOTO  TOJXOJA.
Wukarncynsnuys, HaclIeJOBaHue, TOTUMOP(HU3M.

Cpenst  ObicTpoii  paspabotrku mporpamm. IlpoextupoBanue wuHTEpdetica
noJyib3oBatens. Vcrnonb30BaHMe TOTOBBIX YIPABISEMBIX 3JIEMEHTOB ISl MOCTPOSHUS
uHTepdeiica.

O0630p sA3bIKOB MTporpaMMupoBanus. [loHATHE 0 MapagUrMax MporpaMMHUPOBAHUSI.
H3yuenue 6mopoeo A3vika npocpammupo8aHusl.



HNudopmanroHHbIE TEXHOJIOTMH

Orarnbl KOMIBIOTEPHO-MATEMATHYECKOTO MOJEIMPOBAHUS: IMOCTaHOBKA 3aJ]1ayM,
pa3paboTka MOJAENH, TECTUPOBAHHE MOJENIM, KOMIIBIOTEPHBIA SKCIEPUMEHT, aHAIU3
PE3yIBTAaTOB MOJEIMPOBAHUS.

JluckpeTuzanus npyu MaTEMaTUYECKOM MOJIETMPOBAHUH HETIPEPBIBHBIX MPOLECCOB.
MopennpoBanue JBAKCHUS. MopennpoBanue OHMOJIOTMYECKHUX CUCTEM.
MareMaTtnyeckue MOJIETU B SKOHOMUKE. BbIUHCINTEIbHBIE SIKCIIEPUMEHTHI C MOJEISIMHU.

O6paboTka pe3ynbTaTOB IKCIIEpUMEHTa. MeTo1 HAMMEHBIINX KBaipaToB. OlieHKa

YHUCJIOBBIX MApaMETPOB MOJEIMPYEMBIX O0BEKTOB M IpoLeccoB. BoccTaHoBiieHHe
3aBUCHUMOCTEH I10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BeposaTtHOoCTHBIE MOJIEIIN. Meronsl Momnte-Kapuo. Nmuranmonnoe
mMoienrpoBanue. CHCTeMBbI MaCCOBOTO OOCITY>KMUBaHHMS.

Tabmuunbie (pensuuoHHBIC) 0a3bl JaHHBIX. TabyMIla — MPEACTaBICHUE CBEIACHUN
00 omHOTHIHBIX 00BekTax. Iloie, 3ammch. Kiorou Ttabmmipl. Pabora ¢ roroBoi 0aszoi
JAHHBIX. 3anojHeHue O0a3bl naHHbIX. [louck, copTupoBka W (uIbTpanus AaHHBIX.
3anpockl Ha BBIOOPKY J@HHBIX. 3ampockl ¢ MapaMeTrpamMu. Bpramcisgemble MO
B 3aIIpocax.

MHuoroTtabinunbie 0a3bl AaHHBIX. TUOBl CBsA3ell MexAy Tabiauuamu. BrHemHwmii
kito4. LlemocTHOCTh 6a3bl TaHHBIX. 3alPOChl K MHOIOTAaOJMYHBIM 0a3aM JIaHHBIX.

OcHosHble npuHYUnsl Hopmaiuzayuu 6a3 0anHwlx. A3vik ynpasienus oannvimu SQL.
Co3zoanue npocmoix 3anpocos Ha a3vike SOL na b160pKy 0aHHbIX U3 00OHOU MAOIUYDL.

Hepenayuonnvie 6azvl 0annvix. Ikcnepmuwle CUCmeMbl

Nuteprer-npuiioxkenus. [loHsTHE O CEepBEpHOM M KIMEHTCKOW YACTAX CauTa.
TexHOmorus: «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HeAoCcTaTKU. OCcHOBHI s13p1ka HTML
u kackaaHeix Tadnun ctuwier (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-
CTpaHULE.

Pasmerienne Be6-caiiToB. Yciyra XocTuHra. 3arpy3ka (aiioB Ha CailT.

BBon wu300pakeHUll C HCHOAB30BAHHEM PA3IMYHBIX ITUGPOBBIX YCTPOUCTB
(uudpoBbIX (QoTOanmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB MU APYIHX
ycTpoiicTB). ['paduueckuit penaktop. Paspemenue. Kanpupopanue. Vcnpanenue
nepcrnekTusbl. [ 'ucrorpamma. Koppekuust ypoBHeil, koppekuus npeta. OdeciBeurBaHuE
LBETHBIX U300paxeHuil. Peryms. Pabota ¢ obnactsamMu. OuibTpsl.

MHuorocnoiinple  n3o0paxkeHusi. TekctoBble ciou. Macka cnos. Kanainebl.
Coxpanenue BbiieieHHONM oOnactu. [loaroroBka wiumrOCTpamuii Jjisi BeO-CailTOB.
AHHUMHPOBaHHBIE NU300paKEHUS.

Bekropnas  rpaduka. IlpumutuBbl. M3MeHeHue  mopsiika  3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBaHue KOHTYpPOB. BekTopuzaius pacTpoBBIX N300paKEHUH.

[IpyHIMOBI TTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEpPHBbIX Mojened. CeTodyHble
Mojiend. Matepuaisl. MojaenupoBaHie HICTOYHUKOB OcBelleHus. Kamepnl. AquTHBHBIC
texHonoruu (3D-npuntepsl). [loHsATHE O BUPTYaJIbHOW PEATBLHOCTU M JIOMIOJTHEHHOMN
pPEAIIbHOCTH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUSA ITPOI'PAMMBbI
IHO UHOOPMATHUKE HA YPOBHE CPEJJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNIbTATHl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCs
PYKOBOJACTBOBAaThCS ~ CHOPMHPOBAHHOM  BHYTPEHHEW  MO3UIMEH  JIUYHOCTH,
CHUCTEMOHN IICHHOCTHBIX OpPHUEHTAlM, TO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM LIEHHOCTAM POCCUHCKOIO o011ecTBa,
pacuIMpeHne XU3HEHHOTO OMbITa M ONbITa JEATEIBHOCTH B TPOLIECCE peallh3aiiu
cpeactBaMu  y4eOHOro  TMpeaMeTra OCHOBHBIX  HANpaBJICHUM  BOCHMUTATEIBHOU
NESATEIIbHOCTH.

1) rpaskIaHCKOro BOCIIUTAHMSA:

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IpaB U OOSI3aHHOCTEH, yBa)KCHUE 3aKOHA
U TIPaBOIOPsIIKa, COONIOJCHNE OCHOBOIIOJIATAIONIMX HOPM HH(POPMAIMOHHOTO IpaBa
1 UHGOPMAIIMOHHON 6€30MacHOCTH;

TOTOBHOCTh  MPOTHUBOCTOSITH  HWICOJIOTMM  JKCTPEMHU3Ma,  HAI[MOHAIM3Ma,
KceHo(poOMHM, IUCKpUMHHAIIMM 10  CONHAIBHBIM,  PEIUTHO3HBIM,  PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IATPUOTUYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOE OTHOIIEHHWE K HMCTOPUYECKOMY HACIEAWIO, AOCTIKEeHHsM Poccun
B HayKe, MCKYCCTBE, TEXHOJOTHSIX, MOHUMAaHHWE 3HAYCHUSA MHOOPMATUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(OPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, OTHUYECKOTO  TOBEJICHUS,
CIIOCOOHOCTH OIIEHWBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHMCJIE€ B CETHU
WNHurepHer;

4) 3cTeTHYeCKOro BOCIIUTAHMA:

3CTETHYECKOE OTHOIICHHE K MHPY, BKIOYAs 3CTETHKY HAYYHOIO M TEXHHYECKOIO
TBOPYECTBA,;

CIIOCOOHOCTh BOCHPUMHMMATH pa3IMYHbIE BHIBI HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOTO Ha MCIIOJIE30BaHUK HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢puznyecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh 3J0POBOTO0 U 0Oe30MmacHoro obpasza >KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCJIEC 3a CYET COOOIEeHUS TpeOOBaHUM
0e30macHON OSKCIUTyaTallid CPEeACTB  WH(GOPMAIIMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJIOTHUH;
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6) TPYAOBOI0 BOCIIMTAHMS

TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMaJIbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CAMOCTOATEIBHO
BBITIOJHSATH TaKyIO JESITEIIbHOCTD;

uHTEpec K  cdepaMm  Npo(ecCHOHATBHOM  JESATENBHOCTH,  CBA3aHHBIM
¢ uH(pOpPMATUKOW, TMPOTPpaMMHPOBAHHMEM U HHPOPMAIMOHHBIMH TEXHOJOTHUIMH,
OCHOBAaHHBIMH Ha JIOCTIDKCHHUSAX HAayKd HMHPOPMATHKA M HAYYHO-TEXHUYECKOTO
nporpecca, YMEHHE COBEpIIaTh OCO3HAaHHBIM  BbIOOp  Oyayuieil  npodeccun
U peajn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN
BCEH JKU3HU;

7) IKOJIOrHYECKOr0 BOCIIMTAHHUS:

OCO3HAHHUE TJI00ATBLHOI0 XapaKTepa IKOJOTUUECKUX MPOOJIEM U IyTeH UX PEIICHHS,
B TOM 4YHCJIE C YYETOM BO3MOXKHOCTEH WHOOPMAIIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOT U,

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH, JOCTH)KCHUSAM HAay4YHO-TEXHHYECKOTO IpOrpecca U OOIIECTBEHHOU
IPAKTUKH, 32 CYET MOHUMAHUS POJIM MHPOPMALIMOHHBIX PECYypCOB, HHPOPMALMOHHBIX
IPOLECCOB U MH(OPMALIMOHHBIX TEXHOJOTMM B YCIOBUAX LU(pOBON TpaHChopManuu
MHOTHX c(ep )KHU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIBHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBHUIYAIbHO U B TPYIIIIE.

9) aMOMOHAILHBII HHTEJJIEKT, MPENOJIararoInii c(hOpMUPOBAHHOCT:

CaMOpPETYJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJIEHNE, CIOCOOHOCTh aIallTUPOBATHCS K AMOIMOHATILHBIM
W3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAllUM, BKIIOYAIONIEH CTPEMJICHUE K JOCTHKEHHUIO LENH
U yCIEeXy, ONTUMH3M, WHULIHMATUBHOCTb, YMEHHE JCHUCTBOBATH, MCXOHS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKJIOYAIOIIEH CIOCOOHOCTh TOHHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, VYYUTBIBATH €ro TMpPU OCYIIECTBICHHUM KOMMYHHUKAIIMH, CHOCOOHOCTH
K COUYBCTBHIO U COTIEPEKUBAHMUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS
C JPYTUMH JIIOIbMU, 3a00TUTHCS, MPOSBIIATHL HHTEPEC U pa3peliaTb KOHMIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrare uzydenns nHQOpMaTUKHA HA YPOBHE CPEIHETO 001Iero oOpa3oBaHUs
y oOy4aromierocsi OyayT chopMUpPOBaHbI METANpeIMETHBIE PE3yIbTaThl, OTPAKECHHBIC
B YHUBEPCAIBHBIX YUEOHBIX JCHCTBUSAX, @ UMEHHO — TI03HABATEIbHBIC YHUBEPCATbHBIC
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yuyeOHble JEHCTBHUS, KOMMYHUKAaTHUBHbIE YHUBEpCajdbHblE Yy4eOHbIE JEHCTBHUA,
pEryJIATUBHBIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS, COBMECTHAS JEATEIbHOCTb.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBHUSA
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSITEILHO (DOPMYJIMPOBATh U aKTyaJHU3UPOBaTh MPoOIeMy, pacCMaTpruBaTh
€€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIM TPU3HAK WJIM OCHOBaHUS JJi1 CpPaBHEHWS,
KJ1IacCupUKaAIMA U 0000IIICHHUS;

ONPENEIIATh SN JEATeIbHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUU UX JTOCTHUKEHUS,

BBISIBJISAATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B PACCMATPUBAECMBIX SIBJICHUSX;

paspabaThiBaTh IUIAaH pelieHus TpoOJeMbl C y4€TOM aHalld3a HMEHOIIUXCS
MaTepUAJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN JEATEIBbHOCTH;

KOOPJAMHUPOBATh U BBHITIOHATH PabOTy B YCIOBHUSAX PEATHHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciieoBaTeIbCKUE 1eiiCTBUA '

BJIAJI€Th HABBIKAMHM Yy4E€OHO-MCCIIECOBATEIIbCKOM U TMPOEKTHOM JIESITEIIbHOCTH,
HABBIKAMH Pa3pelieHust TpodieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3JIMYHbIX METOJI0B
MO3HAHUS;

OCYILIECTBJISITh PA3JIMYHBIE BUJbI IESITEIHLHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS, €T0
WHTEpIIpeTaluu, NMPeoOpPa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIMSX,
B TOM YHCJIE TIPH CO3/IaHUU YYEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMHpOBaTh HAay4YHBIA THUIT MBIIUICHUS, BIAJETh HAYYHONW TEPMHUHOJIOTHUECH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIHHOM AESTEIHHOCTU
U KU3HEHHBIX CUTYaIIUX;

BBISIBJISITH IPUUMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIU3UPOBATh 3aJ/1auy, BBIJIBUTATh
TUTIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI JJIsl I0KA3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHaJIM3UPOBaTh TMOJIYYECHHBIE B XOJI€ PEIICHUS 3aJa4d PE3yJIbTaTbl, KPUTHUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OILIEHKY HOBBIM CHUTYyalusM, OIICHUBAaTh TMPUOOPETEHHBIA  OIIBIT,

OCYILIECTRIIATH IIeJICHANTPaBICHHbBIN TOUCK IIEPEHOCA CPEJICTB U CIIOCOOOB JISHCTBUS
B IPO(HEeCCHOHATILHYIO CPELY;

YMETh TEPEHOCUTh 3HAHUS B T[IO3HABATEIbHYI0O U TMPAKTHUYECKYIO 00JacTu
KU3ZHEICSITEIIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00IacTel;

12



BBIJIBUI'aTb HOBBIC UJICH, IPCAJIAraThb OPUTMHAJIBHBIC ITIOJAXO0/JAbI 1 PCUHICHUA, CTABUTDH
HpO6JI€MBI 1 3a1a4M, JOIIYCKAaOIME aJIbTCPHATHBHBLIC PCILICHUS.

Pa6ora ¢ nunpopmanueii:

BJIaJICTh HaBBIKAMHU IMOJy4YeHUS HHGPOpMAIMM W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISITh MOUCK, aHAIM3, CUCTEMATHU3allUI0 U HHTEPIPETAIUIO
nH(OpPMAITUHU PA3TMYHBIX BUIOB U (DOPM MPECTABICHUS;

CO371aBaTh TEKCTHI B PAa3JIMYHBIX (hopMmaTax ¢ y4€TOM HazHaYeHUs WHGOPMAIIH
U 1IEJICBOM ayTUTOPHH, BEIOUpAsk ONTUMATIBHYIO (hOpMY ITPEACTABICHHS U BU3yaJIN3aIliH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HH(pOpMAIMU, €€ COOTBETCTBHUE
MIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

HCIIOJIB30BaTh CpEJICTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B pCIICHUWH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M  OpraHHU3allMOHHBIX 3aj]1a4
c coOmoneHreM TpeOOBaHUI HPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHHs, IMPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30MacHOCTH;

BJIaJIeTh HABBIKAMHU PaCIlO3HaBaHMs W 3alluThl WH(poOpMamuu, WHOOPMAITMOHHOM
0€30IacCHOCTH JIMIHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIE JeHCTBUA
OO0menue:

OCYILIECTBIISITh KOMMYHHUKAIIUH BO BCEX cpepax *KU3HH;

pacrio3HaBaTh HeBepOallbHBIE CpeACTBAa  OOIIEHUs, IOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, PACIIO3HABATH MPEANOCHIIKN KOH(PIMKTHBIX CUTYallud U CMATYaTh
KOH(DJTUKTHI,

BJIAJCTh pa3IMYHBIMU cnocobamu o0IIeHns Hu B3aUMOJICHCTBHS,
apTYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(DJIMKTHBIC CUTYaIUH;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHasI 1eITEJILHOCTD:

MMOHMMAaTh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHAWBHUAYAIBHON
paboTHI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEHN Ka)JOT0 YJICHA KOJUIEKTUBA;

IIPUHUMATH LEJIM COBMECTHOU AEATEIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JIEVUCTBUS 110 UX TIOCTUKEHUIO: COCTABIIATH IIJIaH JCUCTBUH, PACIIPEAEIATH POJIU C YUETOM
MHEHUW y9aCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXXJOr0 y4acTHHUKA KOMaHAbl B OOITUM
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemyiaraTb  HOBBIE IIPOEKTHI, OLEHUBATh HJAEW C MNO3ULUHUU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKOW 3HAUYMMOCTH;
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OCYHICCTBJIATH ITO3UTHUBHOC CTPATCIMYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYalUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}K€HI/IC, OBITH NHHUIWMATUBHBIM.

PerynsitTuBHble YHUBepCaJibHbIe Y4eOHbIE AeiicTBHUS
Camoopranmsanms:

CaMOCTOATEJIBHO  OCYIIECTBIIATh IMO3HABATENIbHYIO JE€ATEIbHOCTb, BbISBIATH
poOIeMbl, CTaBUTh M (POpMyIHUpPOBaTH COOCTBEHHBIE 3adadud B 0Opa30BaTEILHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

CaMOCTOATENILHO COCTaBIISATh IUJIAH pEIIeHUs MPOOJeMbl ¢ YYETOM HMEIOMIMXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUN;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTH
34 pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

coco0cTBOBaTh (POPMUPOBAHMIO U TMPOSIBICHUIO IIMPOKON SPYAMUILIMU B Pa3HbIX
00JIacTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 0OO0pa30BaTENIbHBIA W KYJBTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

J1laBaThb OLICHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTUBBI B JEATECIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LEISAM;

BJa/IeTh HABbIKAMHU IO3HABATEJIBHOW PEQIIEKCMM KaK OCO3HAaHUS COBEpLIAEMbIX
JNEWCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMM, MCIIOIB30BaTh
npuémMbl pedIeKCUU ISl OLEHKH CUTYyalllud, BBIOOpA BEPHOTO PEUICHUS;

OLICHMBATh PUCKM M CBOEBPEMEHHO IIPUHHUMATh DPEUICHUSA [0 HUX CHUXKCHUIO;

IIPUHAMATh MOTHBBI U apTYMEHTBI IPYTHUX MPU aHAIU3€E PE3YJIbTATOB AEATEIBHOCTH.

IIpunsTus cedst M Apyrux:
NpPUHUMATH ce0s1, IOHUMast CBOM HEJIOCTATKU U JIOCTOMHCTBRA;
MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MIPU aHAIU3€E PE3YIbTATOB ACATEIbHOCTH,
pU3HABATH CBOE MPABO M MPABO JPYTHX HA OMIMOKY;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU JPYTOTro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

B npornecce uzydenus kypca uHGopMaTuku yriayonénnoro yposHs B 10 kiacce
oOy4aromuMucs 0y1yT JOCTUTHYTHI CIEAYIOUINE TPEIMETHBIE Pe3yJIbTaThI:

BJIQJICHUE TPECTABICHUSIMHU O PO MHGOPMAITUHU U CBSA3aHHBIX C HEW MPOIIECCOB
B TPHUPOJC, TEXHUKE U OOIIECTBE, MOHATHUAMH «UH(MOpMAIUL», «HHOOPMAIMOHHBIN
IPOLIECCH, «CUCTEMA», «KOMIIOHEHTBI CHUCTEMBD», «CUCTEMHBIA 3(PPeKrT»,
«MH(OpMaIIMOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUS;

BJIaJICHHE METOJAaMHM MOoKCKa MHpopMauu B cetu MHTepHeT, yMeHne KpUTHYECKU
OIICHMBATh WH(OPMAILINIO, TIOTyUYEHHYIO U3 ceTH HTepHET;
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YMEHHUE XapaKTEPU30BaTh OOJBIINE TaHHBIE, TPUBOJUTH IPUMEPHI HCTOYHUKOB UX
IOJly4YEHUS] U HAIPaBJICHUs MCIOJIb30BaHUS, YMEHHE KiacCu(UUIUPOBATh OCHOBHbBIE
3a/laud aHajlu3a JaHHBIX (IPOTHO3MPOBAHUE, KIACCU(PUKALM, KIACTepU3als, aHaIN3
OTKJIOHEHHI), TOHUMATh IOCJIEI0BATEIbHOCTh PEIICHU 33/1a4 aHalIW3a JaHHBIX: cOOp
NEPBUYHBIX JTAHHBIX, OUMCTKA U OLIEHKA KadyecTBa JAHHBIX, BHIOOP W/WIM MOCTPOEHUE
MOJENY, MpeoOpa3oBaHHWE JaHHBIX, BH3yaJld3alUsl JIaHHbIX, HWHTEpIpeTanus
pE3yJIbTATOB;

NOHMMAHHUE OCHOBHBIX IPUHLUMIOB YyCTPOMCTBA M  (PYHKIIMOHHPOBAHHUSA
COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIMM pPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHHE HABBIKAMH PAa0OOTHI C OMEPAIIMOHHBIMUA CHCTEMaMU, OCHOBHBIMU BHIaMU
IPOrpaMMHOr0 oOecliedeHMsl i pelleHHuss Y4yeOHbIX 3aJad 10  BbIOpaHHOM
CHeUalIn3alnHg;

HaJIM4KE MPEACTABICHUA O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MHUPE,
0 0a30BBIX NPUHIMIAX OPraHU3aUMU U (PYHKIMOHUPOBAHMS KOMIIBIOTEPHBIX CETEH,
00 00ImKX NpUHIMNAX Pa3pabOTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TTPUIIOKEHUH;

INOHMMAaHHE YIrpo3 HMH(OPMALMOHHONW O€30IIaCHOCTH, HCIOJIb30BAaHUE METOJOB
U CpEeACTB NPOTUBOJAEUCTBUS JTUM Yrpo3aM, COOJIOJeHHE Mep Oe30MacCHOCTH,
NpEeIOTBpallalONMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIbHBIX  JIAHHBIX,
coOmo/ieHne TpeOOBaHUM  TEXHUKM OE€30MaCHOCTM MW THUTHMEHbl TpH  paboTe
C KOMIIbIOTEpAaMU M JAPYTUMU KOMIIOHEHTaMH LU(POBOrO OKpPYKEHMs, NOHUMAaHUE
IIPaBOBBIX OCHOB HCIIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMm, 0a3 JaHHBIX U PadOTHI
B cetu MIHTEpHET;

NOHUMAHUE OCHOBHBIX TPUHLMUIIOB JUCKPETU3aLMU  PA3IUYHBIX  BHUOB
uH(pOpMaIU, YMEHHUE ONPEAENITh HHOOPMAMOHHBIA 00BEM TEKCTOBBIX, rpa)UUECKUX
Y 3BYKOBBIX JAHHBIX IIPU 33JaHHBIX MapaMeTpax JUCKPETU3ALMHU, YMEHHUE ONPEIEIISTh
CPEIHIOI0 CKOpPOCTh Mepe/layd JAaHHBIX, OLICHUBaTh HM3MEHEHHE BpPEMEHU Nepenayu
IPpU U3MEHEHUH UH(POPMALIMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U;

YMEHUE UCIOJIb30BATh IIPU PEIICHUN 3a/1a4 CBOMCTBA MO3UIIMOHHOMN 3allMCH YHCE,
JITOPUTMA MOCTPOCHHUSI 3alMCH YUCIa B TO3ULIMOHHON CUCTEME CUHMCIICHHUS C 33JJaHHBIM
OCHOBAaHHMEM M IIOCTPOEHHUS 4YHMCIIAa 1O CTPOKE, COJAEpXkKalled 3amuch 3TOr0 YHcia
B MO3ULMOHHOW CHCTEME CYHUCIEHHS C 3aJaHHbIM OCHOBAaHUEM, YMEHHE BBIIOJIHSTh
apu(mMeTryecKue onepayy B MO3ULIUOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHE BBIMOIHITH NPeoOpa3oBaHuUsl JOTUUYECKUX BBIPAKEHUH, UCIIOB3YS 3aKOHbI
anreOpbl JIOTUKM, YMEHHE CTPOUTH JIOTHUYECKOE BBIPAXKEHHWE B JAU3BIOHKTUBHOMN
U KOHBIOHKTUBHOM HOpPMajJbHBIX (opMax IO 3aJaHHON TaOnuile HUCTUHHOCTH,
UCCJIEeI0BATh 00JaCTh UCTUHHOCTH BBICKa3bIBaHUS, COIEPKAIIETO IEPEMEHHBIE, pelaTh
HECJIOKHBIE JIOTHYECKUE YPAaBHEHUS U CUCTEMbI YPAaBHEHHI;

NOHUMaHue 0a30BBIX AITOPUTMOB 0OPAOOTKH YMCIOBOM M TEKCTOBOM MH(MOpMAIUN
(3amuch 4Kces B MO3UIIMOHHON CUCTEME CUMCIIEHUS], HAXO0KIEHUE BCEX MPOCTBIX YUCEI
B 33/IaHHOM JIMana3oHe, 00paboTKa MHOTOPA3PSIAHBIX LENBIX YKCEIT, AaHATTU3 CUMBOJIBHBIX
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CTPOK M JIPYTUX), aJTOPUTMOB MIOMCKA U COPTUPOBKHU, YMEHHUE ONPEAEIIATH CI0KHOCTh
U3y4aeMbIX B Kypce O0a30BBIX @JIrOPUTMOB (CYMMHPOBAaHUE 3JIEMEHTOB MAacCHBA,
COPTHUPOBKA MacCuBa, NEepeOOpHBbIC AITOPUTMBI, IABOMYHBIA TMOHWCK) U MPHUBOJIUTH
IPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CII0KHOCTH JUIs pELICHUs OJHOM 3a7a4u;

BJIaJICHUE YHUBEPCAIBLHBIM SI3BIKOM ITPOTPAaMMHUPOBaHUs BeICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHUsIMU O 0a30BBIX TUIAX JAHHBIX M CTPYKTypax HaHHBIX,
YMEHHE HCI0JIb30BATh OCHOBHBIE YIPABIISAIONINE KOHCTPYKIIUN, YMEHUE OCYLIECTBIISTh
aHallM3 TPEJIOKEHHON TpPOrpaMMBbl: OMpPENEIsITh PEe3yNbTaThl PabOThl MPOrPaMMBI
OpU 33JaHHBIX HCXOJHBIX JaHHBIX, OMpPENEsITh, MPU KAKHUX HCXOTHBIX JaHHBIX
BO3MOXKHO TMOJYYEHHE YKa3aHHBIX PE3YJIbTAaTOB, BBIABIATH JIaHHBIE, KOTOPHIE MOTYT
OpUBeCTH K OIMOKe B padoTe MporpaMmbl, (OPMYIUPOBATH  MPEIJTIOKECHUS
10 YJIYYILIEHUIO IPOrPaMMHOI0 KOJa;

YyMEHUE  CO3/1aBaTh  CTPYKTYpPUPOBAaHHbIE  TEKCTOBbIE  JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHUANIbl C MCHOJB30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHME HCHOJIb30BaTh JJIEKTPOHHBbIE TAOIMIBI JUIsl aHaiu3a, MpeCTaBICHUS
U 00pabOTKM MaHHBIX (BKJIKOYAs BBIYKMCIEHHUE CYMMBI, CPEIHEro apu(pMeTH4ecKoro,
HauOOJbIIEr0 U HAMMEHBIIEr0 3HAYeHUH, pellIeHNe YPaBHEHUN, BEIOOP ONTHUMAJIBLHOTO
penieHusi, No00p JIUHUM TPEH/A, pELIEHUE 3a]1a4 MPOTHO3UPOBAHHUS ).

B npomnecce uzyuenus kypca MHGOpMATUKU yrayOnéHHoro ypoBHs B 11 kiacce
oOyvarouumucs OyayT TOCTUTHYTHI CIEAYIOLIUE MPEIMETHBIE PE3YIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOABI, JOMYCKAKOUIME  OJHO3HAYHOE
JEKOIUpOBaHKUE COOOIIeHU (TTpedUKCHBIE KOJIbl), UCIOIb30BaTh MPOCTEUIIINE KOIbI,
KOTOpBIE TO3BOJIIIOT OOHAPYXKMBATh M WCIPABIATh OIMIMOKUA TpU TIepenaye NaHHBIX,
CTPOUTH KOJ, O0OECNeyrBaIOUIMi HAMMEHbBIIYI0 BO3MOMKHYIO CPEIHIOI JJIUHY
COOOUIEHUS MPU U3BECTHOM YaCTOTE€ CUMBOJIOB, MOSICHATH MPUHIUIBI PAO0OTHI MPOCTHIX
QITOPUTMOB CXKaTHS JAHHBIX;

YMEHUE PellIaTh aJrOPUTMUUECKUE 3a]]aUH, CBSI3aHHbBIE C aHATTM30M IpadoB (3a1aun
NOCTPOEHUS ONTUMAJIBLHOTO MyTH MEXKIY BeplIMHAMU rpada, onpeneneHus KOJIn4ecTBa
pPa3IMYHBIX TYTeW MEXIy BEpPIIMHAMU OPUEHTHPOBAHHOTO AIMKINYECKOTo rpada),
YMEHUE UCIOJIb30BaTh JIEPEBbS MPU aHAINU3E U MOCTPOESHUHU KOJOB U ISl IPEACTABICHUS
apu(PMETUYECKUX BBIPAKEHUHN, MPU PEUICHUU 337a4 MOUCKA U COPTHUPOBKH, YMEHHE
CTPOUTH JIEPEBO MUIPHI MO 3aJaHHOMY aJTrOPUTMY, pa3paldarbiBaTh U OOOCHOBHIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI;

yMEHUE pa3padaThiBaTh U PEATM30BBIBATH B BUJIE MTPOrpamMM 0a30BbIC aITOPUTMBI,
yYMEHUE UCTOJIb30BaTh B IpOrpaMMax JaHHbIE Pa3TUYHBIX THUIIOB C Y4ETOM OIPAaHUYEHUN
Ha JWana3oH MX BO3MOKHBIX 3HAYCHHM, MPUMEHSATHh MPU PEIICHUH 3a7a4 CTPYKTYPHI
JaHHBIX (CIHUCKH, CJIOBAPH, CTEKU, OUEPEIH, JEPEBbSI ), UCIIOIb30BaTh 0A30BbIE ONEPAIUH
CO CTPYKTYpaMHU JJAHHBIX, TPUMEHSATH CTAaHAAPTHHIE U COOCTBEHHBIE MOITPOTPaMMBI JIJ1s
00pabOTKN YUCIIOBBIX JTAHHBIX U CHUMBOJIBHBIX CTPOK, MCIIOJIb30BaTh MPU pa3pabOTKe
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nporpaMM OUONHMOTEKH TMOANPOTpaMM, 3HATh (PYHKIMOHAIBHBIE BO3MOXHOCTH
MHCTPYMEHTAJIbHBIX CPEACTB Cpelbl pa3pabOTKH, YMEHHE HCIO0JIb30BaTh CpEICTBA
OTNAJKU TPOTpaMM B Cpelae MNpPOrpaMMHpPOBAHUS, YMEHHE JOKYMEHTHPOBATH
IPOrpaMMBlI;

YMEHUE CO3/1aBaTh BEO-CTPaHULIbI;

BJIaJICHUE OCHOBHBIMHU CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKTYpeE, CpelCTBaxX
CO3MaHUs M pabOTHl C HUMHU, YMEHHE HCIOIb30BaTh TaOIUUHbBIE (PETSIUOHHBIE) 0a3bl
JAHHBIX (COCTaBISATH 3alpochl B 0a3axX JaHHBIX, BBIIOJHITH COPTUPOBKY U TOUCK
3anuceil B 0a3e NaHHBIX, HAIOJHITH pa3pabOTaHHYIO 0a3y JaHHBIX) M CIPABOYHbBIC
CUCTEMB;

YMEHUE UCIO0JIb30BaTh KOMIIBIOTEPHO-MaTEMaTHYECKUEe MOJENIU JJIs aHajlu3a
00BEKTOB M MPOIECCOB: (OPMYIUPOBATH 1€JIb MOJICIUPOBAHUSA, BBINIOJHATH AHAIIN3
PE3yNbTAaTOB, MOJYYEHHBIX B XO/I€ MOJICIIMPOBAHUS, OIEHUBATH COOTBETCTBUE MOJIEIH
MOJIEIUPYEMOMY OOBEKTY WMJIM IPOLECCY, MPEACTABIATh PE3yJIbTaThl MOJECIUPOBAHMUS
B HATJISITHOM BUJIC,

yMEHHE OpraHU30BbIBATH JUYHOE UH(POPMaILMOHHOE IPOCTPAHCTBO
C HCIOJIb30BAHHWEM pAa3JIMYHBIX CpPEACTB LUQPPOBBIX TEXHOJIOTUH, IOHUMaHHE
BO3MOXKHOCTEH  IUGPOBBIX  CEPBHCOB  TOCYIApCTBEHHBIX  YCIyT, IH(PPOBBIX
00pa30BaTeNIbHbIX CEPBHCOB;

MOHMMAaHHWE OCHOBHBIX TPHUHIIMIIOB pPAa0OTHI, BO3MOXXHOCTEH W OrpaHUYCHHUS
PUMEHEHHUS TEXHOJIOTUI NCKYCCTBEHHOTO MHTEIUIEKTA B PA3IMYHBIX 00JIaCTAX, HATNIHNE
IpPEJICTaBICHUA O Kpyre peuiaeMblX 3ajad MallMHHOro oOydeHus (paclo3HaBaHUS,
KJaccupuKallMid W TPOTHO3UPOBAHUS) HAJIUYHUE MPEACTABICHUNH 00 HCIOJIB30BaHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3IMUHbBIX MPOGECCUOHAIBHBIX Cepax.
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TEMATHYECKOE IINITAHUPOBAHUE'

DdenepanpHaspadbouasporpammalIapopmatuka. 10—1 1xmaccri(yrinyO0aEHHBITYPOBEHB)

10 KJIACC
HaumenoBanue
Ne KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3ziesioB U TEM [IporpamMHoOe conepkaHue
n/n 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

Pazjnen 1. lndposasi rpamoTHOCTH

1.1 | KommsroTep —
YHHBEPCAILHOEC
YCTPONCTBO 00pabOTKH
JAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTH U
TUTUEHBI IPU pabOTEe C KOMITbIOTEPaAMHU
U JPYTUMHU KOMIIOHEHTaMH IIU(POBOTO
OKPY>KEHHSI.

[IpuHIMIBI pAOOTH KOMIIBLIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBITIOJIHCHHUC ITPOI'PaMMEI ITPOICCCOPOM.

OnepaTtuBHasi, MOCTOSTHHAS U
JoJroBpeMeHHast namsTb. OOMeH
JTAHHBIMU C IIOMOILBIO LIKH.
KoHTpoJutepbl BHEIIHUX YCTPOMCTB.
IIpssMO¥ OCTYII K IAMSITH.
OCHOBHBIE TEHAEHINN PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUH.

AHaIM3UPOBATH YCIOBHS
VCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMIIOHEHTOB LIU(POBOT0
OKPYKEHUS C TOUYKH 3pEeHUsI TpeOOBaHUM
TEXHUKH 0€30I1aCHOCTU U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YaCTH

Y IPUHLMIBI PaOOTHl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPONUCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIBIOTEPHI PA3HBIX
IIOKOJICHUM.

Uckats B cetr UHTEpHET MH(DOpMAIUIO
00 OTEYECTBEHHBIX CIECLUATNCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIbHON TEXHUKH.

[IpuBOUTH IPUMEPBHI,

1 o o
Kypcu@oM B COACPIKAaHUN TEMATHYICCKOT'O INIAHUPOBAHUSA BBIACIIACTCA MAaTEpUaJl, KOTOPbIN HE ABJIACTCA 00s13aTeIbLHBIM pU U3YUCHUHU U HC BXOJUT B COACPIKAHNUEC ITIPOMEIKYTOUHOU NN

HUTOrOBOM aTTeCTallMu 10 NPEAMETY.
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DdenepanpHaspadbouasporpammalIapopmatuka. 10—1 1xmaccri(yrinyO0aEHHBITYPOBEHB)

[TapamnenpHbIC BEIYUCICHHS.
MHoronponeccopHbIe CUCTEMBI.
Cymnepkomibiotepsl. PacnipenenéHnbie
BBIYHCIIUTEILHBIC CUCTEMBI M 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE
M(pPOBbIE YCTPOUCTBA U UX POJIb

B KOMMYHUKAaIUIX. BcTpoeHHbIe
KOMITBIOTEPBL. MUKPOKOHTPOJUIEPHI.
Pob6oTusnpoBaHHbIe TPOU3BO/ICTBA

NOATBEPKIAIOIIME TCHICHIIMNA Pa3BUTHS
BBIYMCIIUTEIbHON TEXHUKH.

I1osICHATB CYIIHOCTH MapajuIeIbHbIX
BbluncieHud. [IpuBoauTs mpuMepsl
3a/1a4, Ui PEIIeHNs] KOTOPBIX
IPUMEHSIIOTCS CYIIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WM TEXHOJIOTUU
pacIpenenEéHHbIX BBIYUCICHUM.
XapakTepru3oBaTh pOOOTU3UPOBAHHBIE
IPOM3BOCTBA, MOOUIIbHBIE LIU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHUKALIMSX

1.2

[Iporpammuoe
oOecrieueHue

[IporpammHoe obecrieueHue
KOMIIBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buapl nporpaMmMHOToO
oOecrieueHus U X Ha3HAYCHHE.
Oco0eHHOCTH MPOrPaMMHOTO
oOecrieyeHusi MOOMIIBHBIX YCTPOUCTB.
[TapaiiennbHOE TPOTPAMMHUPOBAHUE.
CucremHoOe MporpaMMHOE 0O€eCTIeueHuE.
OnepallMOHHbIE CUCTEMBI. Y THUIIUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTSA NS

U JEMHCTAIUISIUS IPOTrPAMMHOTO
o0ecre4eHus.

daitnoBble cucteMsbl. [[puHIUIIBI
pa3MenieHus 1 UMEHOBaHus (GpaiioB

B ToaTroBpeMeHHOM mamstu. [11aGinoHb!
JUTSL OTTUCAHUSI TPy (paityios.

PaboTats ¢ rpaduueckum natepdericom
oneparmonHoi cucremsl (OC),
CTaHAAPTHBIMHU U CITYKECOHBIMH
NIPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEKEPaMH.

COOTHOCHUTD BUIBI TUIICH3UH

Ha UCIOJIb30BaHUE TIPOTPAMMHOTO
obecrieueHus 1 MopsJI0K ero
WCITIOJIb30BAHUS U PACIIPOCTPAHEHUS.
[TpuBOANTE TPUMEPHI MPOTIPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, peTHa3HAYCHHOTO

JUTS pEIICHUS OHUX U TEX )K€ 3a/1a4.
Ha3biBaTh OCHOBHBIC ITPABOHAPYIIIECHUS,
MMEIOIIHNE MECTO B 001aCTH
WCIIOJIb30BaHUS POTPAMMHOTO
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3akoHoIaTeapCcTBO Poccuiickoi
denepanuu B 00J1aCTH MPOTPAMMHOIO
obecneuenus. JIuneH3npoBaHue
MPOTPaMMHOTr0 00ecTieUeHUs U

1upoBeIX pecypcoB. [Iponpueraproe u

CBOOOTHOE TTPOTPAMMHOE 0OCCTIICUCHHE.
KomMepueckoe 1 HEKOMMEpUYECKOe
MCMOJIb30BaHUE MPOTPAMMHOTO
obecrieueHUs U MUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMasi
3aKOHOJAaTeILCTBOM Poccuiickon
denepalvu 3a HEMPABOMEPHOE
MCMOJIb30BaHUE MTPOTPAMMHOTO
oOecrieueHus 1 LU(PpOBBIX peCypcoB

oOecrieueHus, 1 OTBETCTBEHHOCTh
3a HHUX, IPETYCMOTPEHHYIO
3aKOHOAATEIbCTBOM PD.
Ipakmuueckue paomur':

1. Uncmannayus u oeuncmannayus
npocpamm

1.3. | KommneroTepHbIe ceTH

[TpuHIUTIBI TOCTPOCHUS U allapaTHbIC
KOMITOHEHTBHI KOMITBIOTEPHBIX CETEH.
Cereble mpoTokoiibl. CeTb HTEPHET.
Anpecanus B cetu IHTEpHeT.
[Tporokoisl creka TCP/IP.

Cucrema JOMEHHBIX UMEH.
Pasnenenue IP-ceti Ha moaceTu

C IOMOILIBIO Macok nojcereit. CeTeBoe

agmuHucTpupoBanue. [lonyuenue
JIAHHBIX O CETEBBIX HACTPOMKAX
koMmmnbroTepa. [ IpoBepka HaMuwns CBsI3n

[TosICHATH IPUHITUTIBI TOCTPOCHUS
KOMIIBIOTEPHBIX CETEH.

BrisiBnsiTh o0111ee u pa3nuaust

B OpraHU3alMU JOKAJIbHBIX U

rJ100abHBIX KOMITBIOTEPHBIX CETEH.

[TpuBOANTH MPUMEPHI MPOTOKOJIOB
creka TCP/IP ¢ onpenenéHapIMU

(yHKIMAMU.
Hcnonap30BaTh Macku moaceTe

15 pazouenus |P-cetn Ha moaceT.

[IpumeHsTs IpOrpaMMHOE

MIpemnaraemerii B mporpamme 1o HHGOPMATHKE MepedeHb MPAKTHICCKHX PabOT SBIISETCS PEKOMEHIATEIBHBIM, YIHTEb JCTaeT BRIOOP MPOBEICHHS MPAKTHICCKIX PAabOT.
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¢ y3i10M ceT. OnpeneneHue Mapupyra
JBIDKEHUS TTaKETOB.

Bune! nearensHoctr B cetu IHTEpHET.
Cepsucol UnTepHerTa.
["eonnopMamOHHbIE CUCTEMBI.
["eonokaImoOHHBIC CEPBHUCHI PEATHHOTO
BpEMEHU (Hapumep, JOKaIus
MOOHJIbHBIX TEJIEPOHOB, ONIPEIEIECHUE
3arpy’KEHHOCTH aBTOMAaruCTpasiei),
WHTEPHET-TOPTOBIIsl, OpPOHUPOBAHKE
OWJIETOB U T'OCTHHHUIIL.
["ocynapcTBeHHBIE AIEKTPOHHBIE
cepBUCHI U yciyrH. ColnaabHbIe CETH —
OpraHu3aIusl KOJJIEKTUBHOTO
B3aMMOJICUCTBUS U OOMEHA JaHHBIMH.
CeTeBOM ATUKET: NMPABUIIA TOBEAECHUS

B kubeprpocrpanctse. [Ipodiema
MOJTMHHOCTH TIOJTy4YE€HHOMN
undopmaruu. OTKpHITHIC
o0Opa3oBaTeNbHBIE PECYPChI

oOecrieueHune 7151 TPOBEPKU
PaboTOCTTIOCOOHOCTH CETH.

Ilpakmuueckue pabomot:
1. Cemesoe aomunucmpupogarue

14

Nudopmannonnas
0€301acHOCTh

TexHOTreHHbIE U PKOHOMUYECKUE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
uHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TexHoJoruit. O01IMe MPOOIEMBbI 3AIUTHI
uH(popMaIuu 1 HHPOPMALIMOHHOMN
6e3onacHocTr. CpecTBa 3aIUThI
uHbOpMaIMU B KOMIBIOTEPAX,

XapakTepru30BaTh CYIIHOCTh MOHATHH
«uH(pOpMAITMOHHAs 0€30MTaCHOCTHY,
«3ammTa HHPOpMaITUN.
®opmyMpoBaTh OCHOBHBIE TIPAaBUIIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHaM3UpOBaTh 3aKOHOATEIHHYIO
0a3y, Kacaromrycs HTHPOPMALIMOHHON
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KOMITBIOTEPHBIX CETSIX
¥ aBTOMATHU3UPOBAHHBIX
MH(OPMAIMOHHBIX CUCTEMAX.
[TpaBoBoe obecrieueHne
nH(popMaIMoHHOW 0€30MaCHOCTH.
DnexmporHas yughpoesas noonucs,
cepmuguyuposanHvle caimol U
OOKYMeHmbL.

[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO JOCTYyTIa
K JINYHON KOH(PUACHIIUATBHON
uH(bOpMaIuu, XpaHsencs

Ha [TePCOHAIBHOM KOMIIBIOTEPE,
MOOWIIBHBIX YCTPOUCTBAX.
BpenonocHoe nmporpammMHoe

oOecrieyeHue 1 crnocoObl OOPHOBI C HUM.

AHTUBHPYCHBIE TPOTPAMMBI.
OpraHu3anus JMYHOTO apXuBa

uH(popmanuu. PezepBHOE KOMUPOBAHKE.

[TaposbHas 3amuMTa apXuBa.
[[IndpoBanne nanHbIX. CHMMETPUYHBIC
1 HECUMMETPHUYHBIC IITHQPHI.

[udper mpocToli 3aMEHBI.

[udp Lezaps. [Ludp Buxenepa.
Anroput™m mmdpoBarus RSA.
Cmezanoepagus

0€30IacHOCTH.

[IpuMeHATH cpeAcTBa 3alUTHI
uHbopMaluu: OpaHaAMaydphl,
AHTUBUPYCHBIC TPOTrPAMMBI,
NapoJUPOBAHKE U ApPXUBUPOBAHUE,
mmdpoBanue.

[IpenoTBpamars
HECaHKI[MOHUPOBAHHBIN 1OCTYM
K JTUYHOU KOH(HICHIIMATIbHON
uHbOopMaIK, XpaHsecs

Ha MMePCOHAIbHOM KOMITbIOTEPE,
MOOWJIBHBIX YCTPOUCTBAX.
Ilpaxkmuueckue paoomoi:

1. Anmusupychnvie npocpammul.
2. [llugpposanue danrvix

Uroro no pazgeny
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Pa3nen 2. TeopeTudyeckue 0CHOBbI MH(POPMATHKH

2.1

[Ipencrasienue
uH(bOopMaIH
B KOMIIBIOTEPE

19

Nudopmarus, naHHbIC ¥ 3HAHMSL.
HNudopmaniioHHbie MpoIiecchl

B IIPUPOJIE, TEXHUKE U OOIIIECTBE.
HenpepbiBHBIE U AUCKPETHBIC
BEJIMYMHBI U cUrHasbl. HeoO0xoanumMocTh
JTUCKpPETU3ali HHPOPMAIIUH,
IIpEAHA3HAYEHHOM I XpaHEHNs,
nepeaadn 1 00padoTKu B IU(PPOBBIX
CUCTEMAX.

JIBoM4HOE KOAMPOBAHUE.
PaBHOMEpHBIE U HEPAaBHOMEPHBIE KOJBI.
JlekoupoBaHue COOOIEHUH,
3aMMCaHHbBIX C TTOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB. Y ciioBue daHo.
ITocTpoeHne 0qHO3HAYHO
JIEKOJIUPYEMBIX KOJOB C IOMOIIBIO
nepesa. I pag An.A. Maprosa. Equautibl
U3MEPEHUsI KOJIMYEeCTBA HH(MOpMAITUH.
AndaBUTHBIN TOJIXO K OLICHKE
KOJIM4eCTBa MH(POPMALIHIH.

Cuctemsbl cuucnenus. Pazpépuyras
3aMuUCh LEJbIX U IPOOHBIX YUCET

B MMO3UIIMOHHON CUCTEME CUUCIICHUSI.
CBoiicTBa NO3UIIMOHHOM 3aMUCH YUCIIA:
KOJIMYECTBO LU(P B 3aMMUCH, TPUZHAK
JIETMMOCTH YUCJia HA OCHOBAHUE

[TosICHATB CYyIIHOCTD ITOHATUI
«MHQOpMAIUIY, «JTaHHBIE», «3HAHUS.
Pemrars 3anaun Ha u3MepeHue
uH(pOpMaIUK, 3aKTI0YEHHON B TEKCTE,
C TIO3UITMH aN(PaBUTHOTO TOIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH IOSIBJICHNS CAMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOUMOCTB U CYIIIHOCTh
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepenaye u o0paboTKe JaHHBIX

C TIOMOIIBIO KOMIIBIOTEPOB.
[TpuBOIUTH TPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ0B. KogupoBars
U JICKOJIMPOBATH COOOIICHUS

C UCITOJIb30BAaHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Crtpouth npedUKCHBIE KOJBI.
Knaccuduimpoats cuctembl
CUMCIICHUS.

BrinonusATs cpaBHEHUE UnCen,
3allMCaHHbBIX B IBOUYHOM,
BOCBMEPHUYHOW U LIECTHAALATEPUIHON
CUCTEMaX CUUCIICHUSI.

Ocy1ecTBIATh IEPEBOJ YHCEI MEXKIY
JBOMYHOU, BOCBMEPUYHOU
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CUCTEMBbI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1esoro yrcia u3 P-uunoit
CUCTEMBI CUYUCIIEHUS B JECATUYHYIO.
ANTOpUTM IepeBoa KOHEUHOU P-nyHOM
Jpo0H B JECATUUHYIO. AJITOPUTM
NEPEBO/IA LIETIOT0 YHUCIIA U3 JECATUYHOM
CUCTEMBI CUUCIICHUS B P-HuHysIoO.
[lepeBoa KOHEUHOM IECATUYHOM TpoOH
B P-uunyto. JIBonyHasi, BOCbMepUYHas
Y HIECTHAIIATEPUYHAS. CUCTEMBI
CUMCJICHUS, CBSI3b MEXK/1y HUMHU.
ApubdmMerndeckue onepanun

B MIO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuno-oecsamuynas
cucmema CUUCIeHus.

Komuposanne tekctoB. Koguposka
ASCII. OnHOGalTHBIE KOAUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenne
MH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHHUH.

Konuposanue nzobpaxenuii. OrieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduUecKuX JaHHBIX MPHU 3aJJaHHBIX
pa3penieHnu 1 riryoruHe KoJIMpOBaHUS
usera. L{BeToBbie Mogenu. BektopHoe

Y IICCTHAANATEPUIHOM CUCTEMaMHU
CUHCIICHUSI.

BrIMOTHATE ClI0’KeHNE M BHIYUTAaHUE
YHUCEell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOM H IIIECTHAIIATCPHIHOMN
CUCTEMaX CUHCIICHUSI.

OcymecTBIATh KOAUPOBAHNUE TEKCTOBOM
uH(OpMAIUHU C TOMOIIBIO
KOJIUPOBOYHBIX TAOIHII.

Onpenenatbs HHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIICHUIA B Pa3HBIX
KOJMPOBKAX.

Boruucisats pazMep 1IBETOBOM NAJTUTPHI
110 3HAaYEHUI0 OMTOBOM ITyOUHBI I1BETA.
Omnpenenars pazmMepsl rpaduIecKux
(baiiI0B MPU U3BECTHBIX PA3PEIICHUN U
TIyOMHE KOJAUPOBAHUS IIBETA.
Boruucnsats nHGOpMaIIMOHHBIN 00BEM
1TU(POBOI 3BYKO3AMKCH 10 HaCTOTE
JTUCKPETU3AINH, TTTyOUHE KOJTUPOBAHUS
¥ BPEMCHU 3aITHCH.

Ilpakmuueckue padbomol:

1. Jluckpemuzayus epaghuueckoti
ungopmayuu.

2. Jluckpemu3zayus 36yK0801i
uHgopmayuu
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KosupoBanue. @opmatsl rpadUIECKUX
daitnos. Tpéxmepnas rpaduxka.
®paxkranbHas rpaduka.

Koauposanue 3Byka. OrieHka
HH(pOPMAITMOHHOTO 00BhEMA 3BYKOBBIX
JTAHHBIX TIPH 3aJIaHHBIX 4acTOTE
JMCKPETU3ALNH U Pa3psAHOCTH
KOJIUPOBAHUS

2.2

OcHOBBI anreophl
JIOTUKA

14

Anrebpa noruku. [Tonsitue
BBICKa3bIBaHUs. BhICKa3bIBaTEIbHbBIC
dbopmel (mpenukatsl). KBanTOpHI
CYILIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue oneparuu. TaGIuIbI
WCTUHHOCTH. JIOTHUECKHE BHIPAKECHUS.
Jlormueckue ToxaecTna.
JIoka3aTenbCTBO JIOTHYECKHUX TOKIECTB
C IOMOILLIO TAOJIUI] UICTUHHOCTH.
Jlormueckue onepanyu u orepanuu
HaJl MHOYKECTBaMHU.

3aKoHBI anTeOphl JTOTUKH.
OKBUBAJICHTHBIE MPE0Opa30BaHUs
JIOTUYECKUX BBIpAKEHUU. JIornueckue
YpaBHEHUS U CUCTEMbl YPaBHECHHUIA.
Jlornueckue ¢GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUYECKHUX
GyHKIHNA OT KOJIMYECTBA apTyMEHTOB.
[TonHbIE CUCTEMBI TOTUYECKUX

[IpruBOIUTH TPUMEPHI JIIEMEHTAPHBIX

Y COCTaBHBIX BBICKa3bIBAHUM.
PaznuyaTh BeICKa3bIBaHUS U TPEAUKATHI.
VYcTaHaBIMBATh CBSI3b MEKY alreOpoit
JIOTUKH U TEOPUEN MHOKECTB.
Brruucnsate 3HaU€HUS JIOTHYECKUX
BBIPAKEHUH C JJIOTUYECKUMHU
omnepanusiMi KOHBIOHKIIHH,
TU3bIOHKITUY, UHBEPCUH, UMIUTUKAIINH,
HKBUBAJICHIIUH.

[IpoBoauTh aHANIN3 TAOIHI] UICTUHHOCTH.
Crtpoutb TabJIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.
OcCylecTBIISITh SKBUBAJICHTHBIC
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

OcyniecTBIATh NOCTPOCHUE
JIOTUYECKOTO BBIPAKEHHUSI C JAHHOU
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(yHKLIMH.
Kanonndeckue (hopMbl TOrHUECKUX

BbIpakeHHl. COBEpIIEHHBIE
JIN3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJIbHbIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 110 TAOJIHIIE ICTUHHOCTH.
Jlornyeckue 37€MEHTHI B COCTABE
kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHue cxem Ha JJIOTHYECKHUX
AIIEMEHTAX M0 3aJJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIACh JJOTUYECKOTO
BBIPAKEHUS 110 JJOTHYECKOU CXEME.
Mukpocxemvl u mexHoI02UA Ux
npouU3B00Ccmea

Ta0JIMIIe ICTUHHOCTH U €r0
YIPOLIEHUE.

Pemars npocteie Jornueckue
YpaBHEHHUS U CUCTEMbI yPaBHEHUI.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTopa

U TpUITEpa.

3anuchIBaTh JIOTHYECKOE BEIPAKECHUE
10 JIOTUYECKOU CXEME.

Ctpoutb cxXeMbl Ha JOTHYECKUX
3JIEMEHTAX M0 33JJaHHOMY JIOTUYECKOMY
BBIPKECHHUIO.

Ilpakmuueckue padbomol:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MAOIUYHOM NPOYECcope

2.3

Komnerorepnas
apudmeTnka

IIpencraBieHune HENbIX YUCET B TAMSITH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JIAana3oHa Yuces Mpy OrpaHUYCHUN
KOJIM4eCTBa pa3psanoB. [lepenonnenune
pa3psAaHOM CeTKU. be33HakoBbIE U
3HAKOBBIE JJAHHEIC. 3HAKOBBIN OUT.
JIBOMYHBIN JOMOJIHUTEIBHBIN KO/
OTPHULIATEIIbHBIX YUCEIL.

[ToOGuTOBBIE JTOTHYECKHUE OTIEPAITUH.
Jlornueckuii, apuMeTUIECKUN U
nukandeckuit casury. lludposanue

[Tonyuath BHyTpEHHEE IPEACTABICHUE
LEJIBIX U BEIICCTBEHHBIX YUCET

B IaMATH KOMIIBIOTEPA; OMPEAEISTh
110 BHYTPEHHEMY KOJly 3HAUEHHE YHUCIIA.
XapaxkTepu3oBaTh 0€33HAKOBBIE U
3HAKOBbIC JTAHHBIEC.

[TosiCHATH OPSIAOK BHITTOJTHEHUS
apu(pMETUIECKUX OTICPAITHIA C TIETBIMU
Y BEIIECTBEHHBIMU YHCIIAMHU

B MPOIIECCOPE.

[IpuMeHATh TOOUTOBBIEC TOTHIECKHE
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C TOMOIIBIO TOOUTOBOI ONepaIiu
«uckmovaromee UIIN».

IIpencraBieHne BEMIECTBEHHBIX YMCET

B ITAMSITH KOMIIbIOTEpA. 3HAYAIIIAs YaCTh
Y MOPAIOK yncia. /lnana3oH 3Ha4eHUN
BEIlIECTBEHHBIX uncell. [Ipobiembr
XPAaHEHUS BEIIECTBEHHBIX YHCEN,
CBSI3aHHBIE C OTPAHUYEHHUEM KOJIMYECTBA
pa3psAn0B. BeimonHenue onepanui

C BEIIECTBEHHBIMU YHUCIIAMH,
HaKOTUICHUE OITUOOK MPU BHIYMCIICHUSIX

orepanuu.
XapakTepu3oBaTh PEACTaBICHUE

U XpaHEHHE B TaMSITH KOMIIBIOTEPA
BEILIECTBEHHBIX YHCEIL.

[TosICHATH NPUYMHBI HAKOTIICHUS
OIIMOOK MPU BBIYUCICHUSIX

C BEIIECCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue padomoi:

1. U3yuenue nopaszpsaoHoeo MauuHHo20
npeoCcmaeseHus Yeavlx U 6eujeCmeeHHbIX
yucer

Hroro o pazgeny

40

Pazjien 3. AiropuT™Mbl M IPOrPaMMHUPOBAH

He

3.1

BBenenune
B IIPOIrPaMMHUPOBAHUE

16

Omnpenenenre BO3MOXHBIX Pe3yIbTaTOB
paboTHl IPOCTEUIINX aJITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMU H
BBIUHCIIUTENbHBIX aJITOPUTMOB.
Omnpenenenre UCXOAHBIX TaHHBIX,

P KOTOPBIX AITOPUTM MOXKET J1aTh
TpeOyeMblil pe3ysbTar.

OTansl perieHns 3aa4 Ha KOMIBIOTEPE.
HNHucTpyMeHTalIbHBIE CPENICTBA:
TPaHCIATOP, OTIAAUHK,
npodumrpoBK. KoMmumsius

Y UHTEPIIPETALNS IPOTPAMM.
BupTtyanbHble MallIUHBI.

WuTerpupoBanHas cpena pa3paboTKu.

BoIcHATB pe3ynbTat padoThl
aNropuT™Ma JJIs UCIIOJTHUTEIS

IIPY 33JaHHBIX UCXOJHBIX JaHHBIX,
ONpeaesiTh BO3MOXKHBIE UCXO/IHbIE
JaHHbIE U1 U3BECTHOT'O PE3yJIbTaTa.
[IpuBOAUTE IPUMEPHI AITOPUTMOB,
COJIEpIKalNX NOCIEA0BATEIbHBIE,
BETBSILHECS U HUKINYECKUE CTPYKTYPBI.
AHanu3upoBaTh HUKIUYECKUE
AJTOPUTMBI JJI UCTIOJTHUTEIA.
BoiaensaTs sTansl peleHus 3a1a4u
Ha KOMITbIOTEpE.

[TosicHATH CYITHOCTH BBIACJIEHHBIX
JTAIOB.
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MeTonpl OTIaAKA TPOTPaAMM.
Hcrnionb30BaHnEe TPACCUPOBOYHBIX
Tabnui. OTIag0YHBIA BBIBO/I.
[TomnraroBoe BHITIOJTHEHUE POTPAMMBEI.
Touku ocranoBa. [IpocMOTp 3HaUEHUM
MIEPEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tumsl JaHHBIX:
1[EJIOYMCIICHHBIE, BEILIECTBEHHBIE,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBICHMS.

Cnoxnbie ycnoBus. LIUKITBI ¢ ycnoBuem.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHseMOCTb pa3IMYHbIX
BHUJIOB LIMKJIOB. IHBapuaHT HukJia.
CocraBieHue NUKiIa ¢ UCOJIb30BAHUEM
3apaHee ONPEeACIEHHOrO UHBapUaHTa
LUKJIA.

JIOKyMEHTHUpPOBAHHE MTPOTPAMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBKa onucaHus MpOrpaMMbl

Y UHCTPYKLIMH JIJIS1 TOJIB30BATEIS.
ANTOopuTMBI 00pabOTKH HATYpaTbHBIX
YHCEeJl, 3aMUCAHHBIX B TO3UIIMOHHBIX
CUCTEMax CUMCJICHUS: pa3OueHue
3aMKCH Yucia Ha OTAeNIbHbIE U(PHI,
HaXO0XKJIEHUE CYMMBI U IPOU3BEACHUS
uudp, HAXOXKIEHUE MaKCUMATbHON

OTnaxxuBaTh MPOTPAMMBI C IIOMOIIIBIO
TPaCCUPOBOYHBIX TaOIHUIL

Y C HCTIOJIb30BAHMEM BO3MOXKHOCTEH
OTJIaYHMKa CPEIBI POTPAMMHUPOBAHUS.
CocTaBisATh TOKYMEHTALUIO

Ha TIPOrPaMMy.

Pa3pabatbIBaTh U peaan30BbIBATh

Ha SI3bIKE TIPOTPAMMHUPOBAHUS
QITOPUTMBI 00PaOOTKH TENTBIX YHUCEI,
B TOM YHCJIE IePEOOPHBIC AITOPUTMEI.
Pa3pabatbeIBaTh mporpamMmsl

T1s1 00paOOTKM JAHHBIX, XPAHSIIINXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padbomul:

1. Buioenenue u obpabomka yughp
Yenoeo YUcia 8 pasiuyHblX CUCMEMAX
CUUCTIEHUSL C UCTIONIb30BAHUEM Onepayuil
YeNloYUCIeHHOU apupmemuxu.

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

6 Qaiinax
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(MUHUMATBHON) U (PHI.
HaxosxaeHnne Bcex mpOCThIX YACeT

B 3aJaHHOM Juama3oHe. [IpencraBnenue
qrciia B BUE Habopa MpOCTHIX
COMHOXHUTENEH. AIITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (paitmax. TekcTOBBIC U ABOMYHBIE
(aiinbl. @aiioBble IEPEMEHHBIE
(daiinoBble ykazarenu). Utenue

u3 (paitna. 3anucek B Qaiin

3.2

BcriomorarenbHbIE
aJITOPUTMBI

Pazbuenue 3a1aun Ha MoA3aJauH.
[ToamporpaMmsl (TIpoLieAYPHI U
bynkuun). Pexypcus. PexypcuBHbie
00BeKTHI ((hpakTansl). PekypcuBHbie
nporeAypsl U GYHKIUH.
Hcnonb3oBaHue cTeKa 1Ji OpraHu3aiuu
PEKYPCHUBHBIX BBI30BOB.
Hcnonp30Banne CTaHAApPTHOM
OMOTMOTEKH S3bIKA IPOTPAMMUPOBAHUSL.
[TonkiroueHmne OMOIIMOTEK
MOANPOrpaMM CTOPOHHUX
MPOU3BOAUTENIEN. MOy IbHBIA IPUHLIMIT
MTOCTPOCHUS TTPOTPAMM

Pa36uBaTh 3aauy Ha MoA3a4a4H.
OdopMITSITh TOTHYECKH TICIOCTHBIC
WM TIOBTOPSIONTHECs (hparMeHThI
IPOrPaMMbI B BUJIE€ TTOJIIPOTPAMM.
[TosICHATB CYIITHOCTH PEKYPCUBHOTO
aNIropuT™Ma.

Haxonuth pekypcuBHbIE 00bEKTHI

B OKPY’KarOIIeM MHpE.

Onpenenars pe3ynbTaT padoThl

MPOCTOTO PEKYPCUBHOTO AJITOPUTMA.

Hcnonbs30BaTh cTaHAapTHHIE
OMOIMOTEKH MOAMPOrPaMM SI3bIKA
porpaMMHUPOBaHUsI, OMOITHMOTEKH
CTOPOHHHUX MPOU3BOIUTEIIEH.
[IprMeHITs MOAYIIBHBIN TPUHIIUIT
Ipy pa3pabOTKe TPOrpamm.
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Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpoecpamm
CMAaHOapmuou OubIUOMeEKU A3bIKA
NPOCPAMMUPOBAHUAL.

2. Paspabomxa noonpozpamm.

3. PexypcugeHnvie noonpocpammi.

4. MooynvHblll NpUHYUN ROCMPOEHUS
npocpamm

3.3

YucieHHbIe MCTOABI

Yucnenasle MeTOabl. TOUHOE U
NpUOIMKEHHOE PEIICHUS 3a/1a4uu.
YucneHHbIE METObI PEIIEHUS
YpaBHEHUI: METOJ1 repedopa, METOT
MOJIOBUHHOTO JienieHust. [Ipubnmxénnoe
BBIYHCIICHUE JIJTMH KPUBBIX.
Brraucnenue miomaaei Guryp ¢
MTOMOIIIBIO YHCJIEHHBIX METOJI0B (METO/I
MPSIMOYTOJILHUKOB, METO/ Tpamneiui).
[Tonck Mmakcumyma (MUHEMYMa)
(GyHKUIHMH OJTHOM NTEpEMEHHON METOI0M
MTOJIOBUHHOTO JICJICHUS

[TosicHATH IPUHITUTIBI PAOOTHI
YUCJICHHBIX METOJI0B, PA3HUILY
MEX Y TOYHBIM F TPHOTHKEHHBIM
pEIICHUSIMU BBIYMCIIUTEIbHBIX
3ajad.

Pa3pabaTpiBaTh 1 OTJIAXKUBATH
IIPOTPAMMBI, PEATH3YIOIIIHEC
YUCJICHHBIC METO/IbI PEIICHUS
ypaBHEHUH, NPUOIIHKEHHOE
BBIYHCIICHUE JITTHH KPUBBIX

¥ TIomanei puryp, monck MakCuMyma
(MUHUMYMa) QYHKIIUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue padbomol:

1. Yucnennoe pewienue ypagHeHuii.
2. Ilpubauscénnoe svruucierue ONuUH
Kpuswix u niowaoeu gueyp.

3. Ilouck maxcumyma (MunumMyma)

dynryuu
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3.4 | AnroputMbl 00pabOTKH 3) O6paboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb3oBaTh BCTpOCHHBIE (DYHKITUN
CHUMBOJIbHBIX JaHHBIX Bcerpoennbie pyHKIMU S3bIKA SI3BIKA TTPOTPAMMHUPOBAHUS

IPOrpaMMHUPOBAHUS JIJIs1 00pabOTKH 11 00paObOTKH CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3zpabateiBaTh 1 OTIIAXKUBATH

00pabOTKU CHMBOJBHBIX CTPOK: IPOrPaMMBI, PEATH3YIOIIUE TUTIOBBIE

MOJICYET KOJTMYECTBA MOSIBICHUN AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JTAHHBIX Ha BEIOPAaHHOM SI3BIKE

Ha CJIOBA 0 MPOOEITHHBIM CUMBOJIAM, IPOTPaMMHPOBAHUSI.

MOMCK MOJICTPOKU BHYTPH JTAHHOMN [IpeoOpazoBbiBaTh YKcaa

CTPOKH, 3aME€HAa HAWICHHOU MOJACTPOKH | B CHMBOJIBHYIO CTPOKY U OOpaTHO.

Ha JIPYTYI0 CTPOKy. [ 'eHeparms Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJi(haBUTE, 1. Ilocumeonvuas obpabomka cmpox.

YIOBJIETBOPSIONINX 3aJaHHBIM 2. Obpabomka cmpox

orpanudeHusM. [IpeoOpazoBanue uncia | ¢ ucnovb3osanuem QyHKyuil

B CHMBOJIbHYIO CTPOKY U 00paTHO CMAaHOapmHou OUbIUOMeEKU A3bIKA
NPOCPAMMUPOBAHUSL.
3. I'enepayus 6cex cnos,
VO0081emBOPAIOUUX 3AOAHHOMY
YCILOB8UIO

3.5 | Anroput™mbl 00pabOTKH 10 MaccuBbl ¥ IOCII€I0BATEIBHOCTH [TpuBOIUTH TPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcen. Berauciaenne 0000mEHHBIX
XapaKTEPUCTHK JIEMEHTOB MacCHBa
WJIA YUCJIOBOM MOCJIEI0BATEIHLHOCTH
(CyMMBI, MPOU3BECHUS, CPETHETO
apuPMETHIECKOTO, MUHUMAJILHOTO
M MaKCHMAaJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MAaCCUBOB.
[IpuBOAMTH IpUMEPHI 3a]1a4

13 NOBCEIHEBHOM KU3HHU,
MIPEINOJIAraloIINX UCTIOJIb30BaHUE
MAaCCHBOB.

Pa3pabaTeiBaTh 1 OTIaKUBATH
MPOrPaAMMBbI, PEATU3YIOIIUE TUTIOBBIC
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yIIOBJIETBOPSIOLINX 3aIaHHOMY
yCI0BUI0). JIMHEWHBIN MOUCK
3aJJaHHOTO 3HAYEHUS B MacCHBE.
CopTupoBKa OTHOMEPHOTO MAaCCHBA.
[IpocThie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BEIOODA,
COPTHPOBKA BCTaBKaMM).
CopTHpOBKa CIUSHHUEM.

BricTpas copTupoBka MaccuBa
(anroput™m QuickSort).

JIBOMYHBII TOUCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIBymMepHbIE MacCUBBI (MATPHIIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MAaCCHBOB: 3aII0JIHEHUE IBYMEPHOTO
YHCJIOBOTO MAacCHBa MO 3a/1aHHBIM
IpaBHJiaM, TIOUCK dJIEMEHTa

B JIBYMEPHOM MAacCHBE,
BBIYHCIIEHHE MaKCUMyMa (MUHUMYMa)

¥ CyMMBI 3JICMEHTOB JIBYMEPHOTO
MacCHBa, ePeCTaHOBKA CTPOK

¥ CTOJIOIIOB IByMEPHOTO MacCHBa.
Paszpabomka npoepamm ons pewienus
npOCMbIX 3a0a4 AHAIU3A OAHHBIX
(ouucmra oannvix, knaccugurayus,
AHANU3 OMKIIOHEHULL)

ANTOPUTMBI 00PaOOTKH OTHOMEPHBIX
¥ JIByMEPHBIX MaCCUBOB, Ha BEHIOPAaHHOM
SI3BIKE POTPAMMHPOBAHHUSL.
Paspabamvieams npocpammol

OJI51 peutenusi NPOCMulX 3a0a4 AHAIU3A
OQHHBIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.

2. Boiuucnenue 0606uénnoix
Xapakxmepucmuk Maccusa (Yuciosou
nOCe008amebHOCMU).

3. Ilouck munumMaILHO20
(MaKkcumantbHo20) s1emMeHma 8 YUCi080M
maccuae.

4. Jlunetinwiii nouck 3a0aHH020
3HAYEeHUs: 8 MACCuse.

5. Ilpocmoie memoowl copmuposku
maccusa.

6. bvicmpas copmuposka maccuaa.

1. [[souunbwlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwix

Uroro no pazgeny

44
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Pasznen 4. Un¢popManmoHHbIE TEXHOJIOTHHI

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN MpoLeccop. PazpabaThiBaTh CTPYKTYpYy TIOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u hopmaTUpOBaHHE. Hcnonr30BaTh cpecTBa aBTOMATH3AITUN

IIpoBepka opdorpaduu u rpaMMaTHKH. | IPU CO3AAHUH JOKYMEHTA.
CpencTBa oucka 1 aBT03aMeHbI [IpuMeHATh MpaBuia IUTUPOBAHUS
B TEKCTOBOM IIPOLIECCOPE. MCTOYHUKOB ¥ O(DOPMIICHHS
Hcnonb30BaHuE CTHIIEH. oubmmorpaduuecKx CChUIOK.
CTpyKTypHpOBaHHBIC TCKCTOBBIC [IpuHUMATh y9acTHe B KOJJICKTUBHON
ToKyMeHTBI. CHOCKH, OTJIaBJICHHUE. paboTe HaJl JOKYMEHTOM.
KonnexTuBHas paboTa ¢ JOKyMEHTaMH. | BBIMOMHATE HA0OP M IPOCTYIO BEPCTKY
HNHCTpyMEHTBI peIICH3UPOBAHNUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. Obnaunsie | Ilpakmuueckue pabomol:
cepBuchl. JlenoBas nepenucka. Pedepar. | 1. Bépcmra ooxymenmos
[IpaBuna MUTUPOBAHUSI HCTOYHUKOB U c Mamemamuieckumu opmynamu.
odopmiieHHs1 OndIHorpaduuecKux 2. MHnozocmparuumvie OOKyMeHmbL.
cceutok. OdopmiteHHE CIIHCKa 3. Konnexmusnas paboma
auteparypsl. Cmanoapmeol ¢ 0OKYyMeHmamu
oubUocpapuyeckux onucarui.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM
TekcTa. TeXHUYIEeCKHe CpeICTBa BBOIA
Tekcta. Criennaan3upoBaHHbIE CPEICTBA
PETAKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 | AHanu3 qaHHbBIX 8 Ananmu3 naHabelX. OCHOBHBIE 3a1aUl [TpuBOaUTH MpUMEPHI 3a]1a4 aHATU3a

aHaJIn3a JaHHBIX: IPOTHO3WPOBAHUE,
KJIacCUUKaIMs, KIacTepU3aIus,
aHaJIN3 OTKJIOHEHHIA.

JTAHHBIX.
[TosicHATs HA pUMeEpax
MOCJEN0BATEIBLHOCTD PELICHHUS 3a]1a4
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[TocnenoBaTenbHOCTD pEUICHUS 33724
aHaIM3a JaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OUKMCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeJid, TpeoOpa3oBaHue JaHHbIX,
BU3yaJIN3allusl JAHHBIX, UHTEPIPETAUS
pe3yabpTatoB. [IporpammHubie cpeacTBa
U UHTEPHET-CEPBUCHI /111 00pabOTKU

Y [IPEJICTAaBJICHUS TaHHbIX. bombiue
JaHHble. MalmHHOe 00yUYeHHe.
UnmennexmyanvHolili ananus OAHHbIX.
AHanu3 JaHHBIX C TOMOIIBIO
AIIEKTPOHHBIX TaOull. Brruucienue
CYMMBI, CPETHETO apu(PMeTHIECKOrOo,
HanOOJIbIIEro (HAMMEHBILIET0) 3HAUCHUS
nuana3zoHa. Beruncienue
Kod(puIeHTa KOPPEIAIUU IBYX PSJIOB
nanHbIX. [locTpoenue cTonbyarsIx,
JMHEWYAThIX U KPYTOBBIX JUArpaMM.
[TocTpoenune rpadukoB HyHKIIHIA.
[ToxOop nmuaMK TpeH A, peIICHHE 3a1a9
MIPOTHO3UPOBAHUSI.

YucneHHoe peleHne ypaBHeHUN

C IOMOILBIO T0100pa MapaMeTpa.
OnTuMu3anus Kak MOMCK HAaMTy4IIIero
pEelIeHUs B 3aJJaHHBIX YCIIOBUSIX.
[eneBas GpyHKIIMS, OTpPAHUYEHUSI.

aHaJIM3a TaHHBIX.
Pemars npoctele 3a1aun ananusa
JAHHBIX C TIOMOIIIBIO 3JIEKTPOHHBIX
TaOJINLI.

Hcroib30BaTh COPTUPOBKY M (DHITBTPHI.
Hcnonws3oBaTh cCpeacTBa AET0BOM
rpaduKy IS HATJISTHOTO
IIPE/ICTABIICHUS JIAHHBIX.

Pemate mmpocThie pacuéTHBIC U
ONTHMH3AIMOHHBIC 33]1aYH C [IOMOIIIBIO
AJIEKTPOHHBIX TaOJIUII.
Ilpakmuueckue pabomot:

1. Ananuz oannwvix c nomowbio
91eKMPOHHBIX MAOIUY.

2. Haznaonoe npeocmasnenue
Dpe3yibmamos CmamucmuiecKoil
0bpabomku OaHHBIX 6 8UE OUACDAMM
cpeocmeamu pedaKmopa 371eKmpOHHbLX
maoauy.

3. Iloobop nunuu mpenoa,
NPOcHO3UpOBaHue.

4. Yucnennoe peutenue ypasHeHuil

C NOMOUWbI0 NOOOOPa napamempa.

5. Pewernue 3a0au onmumuzayuu

C NOMOWbIO INEKMPOHHBIX MAd.IUY
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JlokanbHbI€ ¥ TTI00aTbHBI MUHUMYMBI
neneBoi ¢pyHkiuu. Pemenue 3axau
ONTUMU3ALMHA C IOMOLIBIO

DIIEKTPOHHBIX TAOJIHI]
Wtoro no pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOIT'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpamMmmMmHOe conepxaHue
n/n 4acoB oOy4aromuxcs
y4eOHOT0 IpemMeTa

Pa3znen 1. TeopeTruyeckue 0CHOBBI HH(POPMATUKHU

1.1 | Uadopmarus
Y MH(pOpMaIMOHHbBIE
IIPOLIECCHI

10

TeopeTtnueckre NoIX0Abl K OLIEHKE

KOJIM4eCTBa HH(POPMALIHH.

3aKoH aJIMTUBHOCTH UH(POPMAIIHH.
®opmyna Xaptiu. Uapopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CHKATHUS JAHHBIX.

Anroputm LZW. ANTOpUTMBI CHKATHS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJupoBaHus 1iBeTa. OCHOBHbBIE UAEU
anroputmoB cxkatus JPEG, MP3.
CxopocTh niepe1aun JaHHbIX.
3aBUCHUMOCTh BPEMEHU Mepeiaun

oT UH()OPMALIMOHHOTO 00bEMA JaHHBIX
Y XapaKTEepUCTHUK KaHaJa CBS3U.
[IprynHbBI BOSHUKHOBEHUS OIITMOOK
npu nepegade naHHbIX. Kogpl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPaBJISTh OMIMOKH, BOZHUKAIOIINE
Npu nepeaave AaHHbIX. PaccTosiHue
Xsmmunra. Koguposanue

Anroput™m RLE. Anroputm Xaddmana.

XapakTepu3oBaTh pa3InyHbIC
TEOPETUYECKUE MOAXOIbI K OIICHKE
KOJInYeCcTBa HH(OPMAIIUH.
OnuceIBaTh M3y4aeMbl€ aITOPUTMBI
CKaTusl TaHHBIX, CPABHUBATh
pe3yabTaThl UX PabOTHI.

Pemiats 3a1aum Ha onpeieieHue
BPEMEHU Mepeaaur TaHHbIX M0 KaHATy
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosICHATH MPUHITUIIBEI 0OHAPYKCHUS

1 UCTIPaBJICHHUS OIMMUOOK IIPH Iepeaye
JIAaHHBIX C ITOMOIIBIO
MOMEXO0YCTOMUUBBIX KOJIOB.

[TosicHATH 3HaUCHUE TTOHSATHI
«CHUCTEMAay, KIIOACUCTEMAY,
«CUCTEMHBIN YPPEeKT»,
«yTIpaBJICHUEY; 3HAUEHUE 00paTHOM
CBSI3U JJI JOCTYDKCHUS 1CIIH
yYIpaBJICHUS.

Ilpaxkmuueckue pabomot.

1. Corcamue 0anHnvix ¢ nOMOUBIO
aneopumma RLE.
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¢ moBTopeHuemM ouToB. Kombl
X3MMUHrA.

Cucrempl. KOMITOHEHTBI CHCTEMBI B HIX
B3aumoeiicTeue. CucteMHbIl 3P heKT.
VYrpanenue kak HHGOPMAIIMOHHBIN
npouecc. OObpatHas CBS3b

2. Corcamue OaHHBIX C NOMOUBIO
aneopumma Xagpmana.

3. Corcamue 0anHvix c nomepsamu
(anecopummul JPEG, MP3).

4. [lomexoycmoiiuugvle KOObl

1.2

MopaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJEIINPOBaHUA. AZIEKBATHOCTh
MOJIETN MOJETUPYEMOMY OOBEKTY WIIH
poreccy, eI MOACIUPOBAHUS.
dopmann3anus MPUKIAIHBIX 3a/1a4.
[IpencraBienne pe3ynbTaToB
MOJIEJIMPOBAHUS B BUJIE, yIOOHOM

JUTSl BOCIIPUSATHSI YEJIOBEKOM.
['padmueckoe npeacTaBieHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

I'padwi. OcHOBHBIE MTOHATHS. Bup
rpadoB. Onucanue rpadoB ¢ TOMOUIBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIUCKOB CMEXKHOCTH. Pelienue
aNTOPUTMUYECKUX 33/1a4, CBSI3aHHBIX

¢ aHanu3oM rpadoB (IOCTpOCHUE
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHAaMU Tpada, onpeieseHre
KOJINYECTBA PA3JIMYHBIX ITyTENH MEXKITY
BEpLIMHAMU OPUEHTUPOBAHHOTO
aIMKINYecKoro rpada).

JepeBbsi. bunapnoe nepeso. [lepeBps

Onpenensatb NOHATHS «KMOACIIBY,
«MOJEIIMPOBAHUE.
Knaccuduiuposats Moaenu

110 33JJaHHOMY OCHOBaHHUIO.
Onpenensars 1eslb MOJAETUPOBAHUS

B KOHKPETHOM CJIyYae.

[TpyMEeHSTh adrOpUTMbl HAXOXKACHUS
KpaT4yallluX ITyTed MEXIY BEPIIUMHAMHU
OpPUEHTHUPOBAHHOTO rpada.
[IpuMeHsTh aIrOpUTMBI ONIPENEIEHUs
KOJIMYECTBA PA3JINYHBIX MMyTEH MEXTy
BEpUIMHAMU OPUEHTUPOBAHHOTO
aluKIn4Yeckoro rpada.

[IpuBOANTH MPUMEPHI UCTIOIB30BAHUS
JIEPEBLEB U TpadOB MPU OMHUCAHUHU
00BEKTOB 1 IIPOLIECCOB OKPY>KAOIIETO
MUpa.

CtpouTs AepeBo nepedopa BApuaHTOB.
XapakTepu3oBaTh UTPy Kak MOJIEb
HEKOTOPOU CUTYyaLNH.

JlaBaTb orpeiesieHne BBIUTPBIITHON
CTpaTEeruu.
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noncka. CiocoOsl 00x0/1a nepena.
[IpencraBnenue apuPmMeTHIECKUX
BBIPAXEHU B BUJIE JEPEBA.
JIuckpeTHbIe UTPhI IBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
niepeBa nepedopa BapuaHTOB, ONMCAHUE
CTpaTEruy UTpbl B TAOIUYHOU popme.
BoIMrphIIIHBIE U POUTPHILIHBIE
MO3ULKHU. BBIMTPHIIIHBIE CTPATETUN.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLIICKTA.

CepBHrChI MAIIMHHOTO TIEPEBOIA U
paclo3HaBaHUsl YCTHOW PEUH.
KorHuTHBHBIE CEPBUCHI.
Nnentudukaus 1 IOUCK
M300paKeHUM, pacrio3HaBaHUE JIHII.
Camoo0y4aroniuecst CHCTEMBI.

N cKycCTBEHHBIN MHTEIIEKT

B KOMITBIOTEPHBIX UTPax.
Hcnonp3oBaHne METOIOB
MCKYCCTBEHHOTO MHTEJICKTA

B 00yyYarommx cucTeMax.
Hcnonbp3oBanue METOIOB
HMCKYCCTBEHHOI'O UHTEJUIEKTa

B poOoTOTeXHUKE. IHTEpHET Bemiei.
IIepcniekTUBBI pa3BUTHS
KOMITbIOTEPHBIX UHTEJUIEKTYaJIbHBIX
cucreM. HelipoHHbIe cetn

OnuchIBaTh BHIUTPHIIIHYIO CTPATETUIO
B 33JIaHHOW UTPOBOU CUTYaIlUU

B hopMe JepeBa WU B TAOJIMIHOMN
dhopwme.

[TOsICHATH MOHATHS «UCKYCCTBEHHBIM
WHTEJUICKT), «MAIIMHHOE O0yUCHUEY.
[IpuBOIMTH MpUMEPHI 3a/1a4,
pEeIaeMbIX C TOMOIIBIO
HMCKYCCTBEHHOTO UHTEIIJIEKTA.
Ilpakmuueckue pabomer:

1. Ilouck sviuepvluunoli cmpameuu

8 uepe ¢ NoIHOU UHpopmayuel.

2. Cpedcmea uckyccmeenHozo
unmesniekma

Hroro no pazgeny

18
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Pa3nen 2. AJiropurMsl M IPOrpaMMIpoOBaHHe

2.1 | DneMeHTHI TEOpUn 6 dopmann3anus MOHATHUS AITOPUTMA. [TosiICHATD MOHATUS «BBIYUCITUTEIIbHBIN
QJITOPUTMOB Mammmuna TeropuHra xKak MPOIIECCH, KCIOKHOCTH AITOPUTMAa,

YHUBEpCalbHasi MOJEIIb BBIYMCICHUM. «3(PPEKTUBHOCTD aNTOPUTMAY.
Tesuc Uépua—Trropunra. [TpuBoauTH TpUMEPHI 3P PEKTUBHBIX
Mawuna [locma. AJTOPUTMOB.
Hopmanvnwvie ancopugpmor Mapxosa. CocTaBITh NPOTrPaMMBI JJ11 MAILIUHBI
Aneopummuuecku nepazpeuiumvle Thropunra.
3a0auu. 3adaiwa ocmauosa. Hcnonvzosams HopmanvHole
Hegozmoorcnocms asmomamuueckoii anzopugpmol Mapxosa.
OMNAOKU NPOSPAMM. JlaBaTh OIIEHKY CJIO’KHOCTH U3BECTHBIX
O1neHKa CII0KHOCTH BBIYHUCIICHUN. QJITOPUTMOB.
Bpems paboTel 1 006EM Mcnionb3yeMolt | Ilpakmuueckue paéomet.
MaMsITH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmotii npoepammol
UCXOIHBIX HJaHHBIX. O1eHKa ons mawunwvl Toropunea
ACUMIITOTHYECKOU CIIOKHOCTHU
aITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[Tepebopubie anroput™mel. [Ipumepbt
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3IUYHYIO CJI0KHOCTh

2.2 | Alroputmsl 28 [Touck mpocThIX YKCeN B 3aJaHHOM Hcnonb30BaTh ajdropuTM «pEIIeTo

Y CTPYKTYPBI TaHHBIX

JMara3oHe ¢ TOMOIIIBIO aJrOpuTMa
«petreto DparocheHay.
MHoropa3psHbIe [eTbIe YUCIIa,
3a]a4M JUTMHHON apu(METHKH.

Opartocenay ams MoucKa MPOCTHIX
YuCeN B 3aJJaHHOM JTHaTla30He.
[TosicHATH MPUHIIUTIBI 00PaOOTKU
MHOTOPa3PSAIHBIX TETBIX YHCEIT
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CrnoBapu (accollMaTUBHBIE MACCHUBBI,
OTOOPKEHHUS ). XOII-TaOTUITBI.
[Toctpoenue andaBUTHO-4YACTOTHOTO
CJIOBapsi IS 33JaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeeHHOM
sA3viKe. Bvioenenue
nocnedosamenvHocmet no wadbjouy.
Pezynapnvie svipasicenus. Yacmommuoiti
aHanus.

Crexu. AHaJIN3 PaBUIILHOCTH
CKOOOYHOTO BhIpa)keHHs1. Berunciienue
apu(PMETHICCKOTO BBIPAKCHHUS,
3aMKMCaHHOTO B MOCT(OUKCHOM opMme.
Ouepenu. Mcnonb3oBanue ouepeau
JUTSI BpEMEHHOTO XpaHEHUS TaHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeodu ¢ NOMOUWBIO CEAZHBIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MHUHHAMAJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enyouny. Ob6x00 epagha
6 wupuny. KommdecTBo pa3muyHbIX
MyTeH MEXTy BEPIIMHAMHM
OPUEHTHUPOBAHHOTO AITUKINIECKOTO
rpada. Anroput™m JlefKCTphi.
Aneopumm @notioa—Yopwanna.

Y PEanu30BbIBaTh COOTBETCTBYIOIINE
aITOPUTMBI Ha SI3BIKE
MPOrpaMMHUPOBAHUS.

[IpuMeHsTh crioBapu (acCOIMaTUBHBIC
MacCCHBBI, OTOOpaKCHHS) B 3a1a9ax
00pabOTKH JTaHHBIX.

BrIMOTHATE MpOCTOM aHaIN3 TEKCTa
Ha €CTECTBEHHOM S3BIKE, B TOM YHCJIE
C UCITOJIb30BaHUEM PETYJIIPHBIX
BBIPAYKCHUM.

[TosicHATH MPUHIATIBI PAOOTHI CTEKA
Y 04Yepe/v, UCMOJIb30BaTh CTEKU

U O4epeiu JJIsl PeIIeHUs
AITOPUTMUYECKUX 3a/ad.
Peann3oBBIBaTEH M NCIOIBL30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBHS

1 rpadbl 11 penieHus 3a1a4d
00pabOTKH JTaHHBIX.

HMcnons30BaTh JUHAMUYECKOE
MIpOorpaMMHUpPOBaHUE

JUTSL BBIYUCIICHUS PEKYPCHBHBIX
GyHKIHIA, TOACYETa KOJIMIECTBA
BApUAHTOB U PEIICHUS 3a/1a4
ONTUMH3AINH.

Ilpakmuueckue pabomuwi:

1. Ilouck npocmuix yucen 6 3a0aHHOM
ouanasone.
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Hepepd. Peanuzanus nepesa

C TIOMOIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) IEPEBbS.
[TocTpoenue nepesa Jyist 3aJaHHOTO
apuU(PMETUIECKOTO BBIPAKEHUS.
PexypcuBHBIE anTOpUTMBI 00X0/12
nepesa. Mcnonb3oBaHue cTeka u
ouepenu il 00Xoja Jiepena.
JlnHamudeckoe mporpaMMUpPOBAHNE
KaK METO]I pEIICHHUS 3aa4 C
COXpaHEHUEM TIPOMEKYTOUHBIX
pe3yNbTaToB. 3aJa4u, pelraeMbie ¢
MTOMOIIBIO TMHAMHYECKOTO
MIPOTrPaAMMHUPOBAHWS: BEIYHCIICHHAE
PEKYPCUBHBIX (DYHKIIHH, TOACUET
KOJINYeCTBa BApUAHTOB, 3a/1a4U
ONITHMHU3AIAN

2. Peanuzayus eviuucienuil

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue angpasummno-
YaCcmMommo20 ci08apsi 0isl 3A0AHHO20
meKkcma.

4. Ananuz mexkcma Ha ecmecmeeHHoOM
SA3bIKe.

5. Buiuucnenue apugpmemuuecrkozo
BbIPAIICEHUS, 3ANUCAHHO20

6 nocmagukcHotl ghopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesves

07151 BLIYUCTICHUS APUPMEMUYECKUX
BbIPAIHCEHUIL.

8. Buiuucinenue onunsl Kpamuatiuie2o
nymu mexcoy eepuuHamu spagha
(aneopumm [etikcmpot).

9. Buluucnenue peKypcuHbix (yHKYull
C HOMOWBIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSL.

10. Iloocuém konuuecmea sapuanmos
C NOMOUWBIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOUWBIO OUHAMUUECKO20
nPOSPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 [Tonsarue 06 00BEKTHO- [TosICHATH OCHOBHbBIEC MPUHITUTIBI
OpPUEHTHPOBAHHOTO OpPHUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPaMMHUPOBAHHMSI nporpammupoBadu. OOBEKTH U MIPOrPaMMHUPOBAHHSL.

kiaccel. CBoMcTBa U MeTO1bI 00BEKTOB. | [IpoeKTHpOBATh U UCIIOJIL30BATh
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3. | MPOCTHIE KIACChl 0OBEKTOB.
Pa3paboTka mporpamm Ha OCHOBE [IpoexTupoBaTh HEpPAPXUH KIACCOB
00BEKTHO-OPUEHTUPOBAHHOI'O MOIX0AA. | IS OIMCAHUS IIPEIMETHOM
WNukancynsauus, HacleI0BaHue, oOJracTu.
oJImMophu3m. Pa3pabateiBaTh mporpamMmel
Cpensbl ObICTpOl pa3paboTKu c rpaduaeckuM uHTEphHEHCcOM.
nporpamm. [IpoextrpoBanue N3y4aTe BTOPOI SA3BIK
uHTepdeiica mojb30BaTelIs. MIPOrPaMMUPOBAHHUS
Hcnonp30BaHne TOTOBBIX yripaBisieMbix | Ilpakmuueckue pabomut:
DJIEMEHTOB JIJIsl IOCTPOSHUS 1. Ucnonvzosanue 20moguvix Kiaccos
uHTepdeiica. 6 npocpamme.
O0630p A3BIKOB MPOTPAMMHUPOBAHUSI. 2. Paspabomka npocmoti npocpammul
[TonsiTHe 0 MapagurMax C UCNONIL308AHUEM KIACCO8.
MporpaMMHUpPOBaHus. M3yueHue 3. Paspabomxka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONIL3YIOWe20 UHKANCYTAYUIO.
4. Pazpabomxa uepapxuu Kiaccoa.
5. Paspabomka npocpammbl
¢ epaguueckum unmepgheticom
Uroro mo pazneny 50

Pazjnen 3. UnpopmanmoHHbIe TEXHOJIOTHI

3.1

KomrbrorepHo-
MaTEMATUYECKOE
MOJEIUPOBAHUE

8

DTanbl KOMIIBIOTEPHO-
MaTE€MaTHYECKOTO0 MOJECIIMPOBAHHS:
IIOCTAHOBKA 33J1a4M, pa3paboTka

BBII[GJ'I}ITI) 9Tallbl KOMIIBIOTCPHO-
MaTCMAaTH4YCCKOIro MOACIMPOBAHUA
H PCAJIM30BbIBATH UX C ITIOMOIIBIO
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MOJIEJIN, TECTUPOBAHUE MOJICIIH,
KOMITbIOTEPHBIN

AKCIIEPUMEHT, AaHAJIU3 PE3YIbTATOB
MOJEIIUPOBAHUS.

Juckpetuzanus mpu MaTeMaTHYECKOM
MO/ICJIMPOBAHUH HEMTPEPBIBHBIX
npoueccoB. MojienupoBaHue
JIBWXEHMUS. MoenupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTudeckue MOJCIIN
B DKOHOMUKE. BeruncianTenbHbIe

DKCIIEPUMEHTHI C MOJIEIISIMHU.
Komnwvromepnoe mooenuposanue
cucmem ynpaeneHusi.

O06paboTKa pe3yIbTaToB
AKCIIEpUMEHTA. MeTOo HAMMEHBIINX
KBaJipatoB. OLEHKA YHCIIOBBIX
MapaMeTpOB MOJICIIUPYEMBIX 0ObEKTOB
1 nporeccoB. BoccranopieHnne
3aBUCHMOCTEM MO pe3yJIbTaTam
AKCIIEPUMEHTA.

Beposarnoctabie Mogenn. MeToasl
Mownre-Kapio. Umuranimonnoe
MozaenupoBaHue. CuCTeMbl MaCCOBOTO
o0CITy>)KUBaHUS

MIPOTrpaMMHOTO 00ECTICUCHUSI.
[TosICHSITh HEOOXOAMMOCTH U CYIIHOCTb
JTUCKPETU3AINY TIPU PEIICHUH
BBIYHCIIUTEIHHBIX 33/1a4 C TIOMOIIIBIO
KOMIIBIOTEPOB.

Hcnonp30BaTh MMHATAITMOHHOE
MOJICIUPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSATHOCTHBIX MOJIENICH.
OOpabateIBaTh pe3yJIbTaThI
HKCIIEPUMEHTA.

Ilpakmuueckue padomut:

1. Mooenuposanue 0susicenus.

2. Mooenuposarue 6uor02u4ecKux
cucmenm.

3. Umumayuonnoe mooerupogarue
¢ nomowbro memooa Monme-Kapio.
4. Obpabomka pe3yrbmamos
9KCnepumenma
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3.2

ba3el manHEBIX

10

Tabmuunbie (pensioHHbIe) 0a3bI
naHHBIX. Tabmuia — mpencTaBiIcHIe
CBEICHMIA 00 OTHOTUITHBIX 00BEKTaX.
ITone, 3anmce. Karou Tadmmiel. Pabora
C TOTOBOM 0a30ii TAHHBIX. 3aNIOJTHEHHE
0a3bl manHbIX. [Touck, copTupoBka u
bunpTpalys TaHHBIX. 3aMPOChI

Ha BBIOOPKY JTAHHBIX. 3apOCHI

C mapamMeTpaMH. BerauciseMble mostst

B 3ampocax.

MHorotabiuuHbie 6a3bl JaHHBIX.
Tunsl cBsizeit MEXTy TaOIUIIAMHU.
Buemnwmii kimrod. I{emocTHOCT 6a3bl
JAHHBIX. 3aITPOCHI K MHOTOTaOINIHBIM
0a3aM JaHHBIX.

OcHogHble NPUHYUNBL HOPMATUZAYUU
0a3 oanuwix. 31K ynpasnenus
oannvimu SQL. Cozoanue npocmulx
3anpocos na szvike SQL Ha evibopKy
OAHHBIX U3 OOHOU MAOIUYbL.
Hepenayuonnvie 6azvi 0anmnbix.
Dxcnepmubie cucmemol

XapakTepr3oBaTh 0a3y JaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoekTrpoBaTh MHOTOTAOINYHYIO 0a3y
JTAHHBIX.

OCyIIEeCTBIIATH BBOJI M PEAAKTHPOBAHHUE
JTAHHBIX.

OcCymIecTBIATh COPTHPOBKY, IIOUCK

Y BBIOOD JTaHHBIX B TOTOBOM 0aze
JTAaHHBIX.

®opMHUpOBaTH 3aITPOCHI HAa TTIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPaBJICHHS
0a3zaMu JaHHBIX.

VYnpansats 0a30i1 TaHHBIX

C TIOMOIIIBFO TIPOCTHIX 3aITPOCOB

Ha s13p1ke SQL.

[TosicHSITH 00TaCTH TPUMECHEHHUS,
JIOCTOMHCTBA M HEJOCTATKH
HEPEJAIUOHHBIX 0a3 JaHHBIX

B CPaBHCHUU C PEIISIIMOHHBIMH.
Ilpakmuueckue pabomol:

1. Paboma c 2comoesoii 6a30il OaHHbIX.

2. Pazpabomxka mnocomabauunoti 6asvl
OAHHDIX.

3. 3anpocul k MHO2OMAbOIUUHOL Oa3ze
OQHHUIX.

4. Vnpaenenue oannvimu ¢ nHOMOWbIO
azvika SOL
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3.3 | BebG-caiiter 14 WNutepuer-nipunoxenus. [lonarue o I1osICHATH NPUHIUIIBI TEXHOJIOTHH
CepBEPHOI M KJIMEHTCKOM YacTsIX calfTa. | «KJIMEHT — CEpBEP» Ha IpUMEpE
TexHonorust «KJIMEHT — CEpBEPY, €& B3aMMOJICUCTBHS Opay3epa
JIOCTOMHCTBA U HeOCTAaTKU. OCHOBBI u BeO-cepBepa. Co3gaBaTh MPOCTHIC
sa3p1ka HTML n kackaaabIx TaOIuIL BeO-CTpaHUIIbI, UCTIOIb3YS S3bIK
ctuieit (CSS). Cuenapun Ha si3bIKE pasmetku HTML, kackagabie TaOIUIIBI
JavaScript. @opmbI Ha BeO-CTpaHUIIE. CTUIIEH U CLCHAPUH Ha A3bIKE
Pa3menenue BeO-caiiToB. Yciyra JavaScript. OnucsIBaTh TEXHOJIOTHIO
XOCTHHTIa. 3arpy3ka (haijioB Ha cailT pa3mMenieHus cauToB B cetu VIHTepHeT.
Ilpakmuueckue pabomeut.
1. Coz0anue mexcmosotl
8eO-CMpaHuybl.
2. Coz0anue 6eb-cmpanuybl,
sKAIOUAIOW el MYTbMUMEOUliHble
00vexmul (PUCYHKU, 36YKOBblE OAHHbLE,
8U0€0).
3. Oghopmnenue cmpanuyvi ¢ LOMOUWBIO
KACKAOHBIX mabuy cmuietl.
4. Ucnonv3osanue cyenapues Ha si3vike
JavaScript
3.4 | KommproTepHas 8 BBox n3o0pakeHuil ¢ UCMIOB30BaHUEM | BBIMOTHATE 000 KOPPEKIIHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB 1IU(PPOBBIX N300paKEHHUH.

(mdpoBbIX doToaNTIapaToOB U
MUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB
U PYTUX YCTPOMCTB).

['padpuueckuii penaktop. Paspemienue.
Kanpuposanue. cnpasnenne

[IpuMeHSATh HHCTPYMEHTBI
rpaduyecKoro peaakTopa K OTAeIbHBIM
00J1acTSIM U300pakKeHUsI.

CTpouTh MHOTOCJIOWHBIE U300paKEHUS
C UCTIOJIb30BaHUEM MACOK, TOTOBUTh
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nepcnekTuBsl. [ ucrorpamma.
Koppekuus ypoBHEH, KOPPEKLIHS LIBETA.
OO6ec1BeunBaHUE LIBETHBIX
n3o0pakenuit. Perymis. Pabora

¢ obnacTsiMu. OUIBTPHI.
MHorocnoitHbie H300pakeHuU.
TekcroBble cion. Macka ciosl.
Kananel. CoxpaneHue BbIACIEHHON
obnactu. [loaroToBka miurocTpaiui
17151 B€O-caiiTOB. AHUMUPOBAHHbIEC
M300paKeHUsI.

BexropHas rpaduka. [IpuMUTHBEI.
N3MeHneHne nopsigka 3JIEMEHTOB.
BripaBHHBaHME, pacrpeiesicHue.
['pynmupoBka. Kpuseie. opmaTtsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue
KOHTYpOB. BekTopuszanuus pacTpoBbIX
M300paKEHUI.

[IpuHIMIIBI TOCTPOCHUS U
PEIaKTUPOBAHUSA TPEXMEPHBIX
Mozenei. CeTouHble MOAEIH.
Marepuansl. MoaennpoBanue
HMCTOYHHMKOB OCBelleHus1. Kamepsl.
AnnutuBHbIe TexHOIO0TUM (3D-
npuHTepsbl). [loHsTHE O BUPTYaIbHOM
PEATBHOCTH U JIOTIOJTHEHHON
peaIbHOCTH

WJLTIOCTPALIAH JIJIS Pa3MEIICHUS
Ha BeO-caliTax, co31aBaTh
aHUMHPOBAaHHBIC H300paKEHUSI.
Co3naBaTh BEKTOPHBIC H300paKCHHSI

C TIOMOIIBIO PEAAKTOPA BEKTOPHOM
rpaduKy WM HKHCTPYMEHTOB
TEKCTOBOTO IPOIIeccopa.
Ilpakmuueckue pabomoi:

1. Obpabomra yugposwix
gdomoepaghuii (kaopuposanue,
ucnpaeienue nepcnekmuenbl, KoppeKyust
Vpo8Hell, KoppeKyusi yeema,.

2. Pemywo yugposwix pomoepagpuii.

3. Muozocnotuinble u300pasjiceus.

4, AHUMuUposamnuvle U300PANCEHUSL.

5. Bexmopnas epaghuxa
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3.5 | 3D-moxenupoBaHue 8 [TpuHIUTIBEI TOCTPOCHHUSI U [TosicHATH MPUHILIUIIBI TOCTPOEHUS
penaKkTUpoBaHUs TPEXMEPHBIX TPEXMEPHBIX MOJIETIEH.
Mozenel. CeTouHbie MOJCIH. BoInonHATE onepanyuu no nocTpoeHUIo
Marepuainbl. MoaennpoBaHue U PEIaKTUPOBAHUIO TPEXMEPHBIX
MCTOYHUKOB OocBeleHus. Kamepsl. MoJIeTIeH.
AnnutuBHbIe TexHOJOTHH (3D- Pa3zmeniate Ha BUPTYyaJIbHOM CIICHE
MIPUHTEPHI). HMCTOYHUKH OCBEIICHUS U KaMEPHI.
[ToHsaTHE O BUPTYaATIBHOUN peaibHOCTH [IpuBOAUTH MPUMEPHI UCIIOJIH30BAHUS
Y JIOTIOJTHEHHOM peaibHOCTH TEXHOJIOTUH BUPTYaJIbHOU
Y JIOTIOJTHEHHOM PEaTbHOCTH.
Ilpakmuueckue pabomoi:
1. Cozoanue npocmuix mpéxmeprbvix
Mooerell.
2. Cemounvie mooenu.
3. Penoepune
Htoro no pazneny 48
PesepBHOE Bpemst 20
OBHIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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