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1. Copep:xanue yueOHOIO npeamera

10 KJIACC

udpoBasi rpaMOTHOCTD.

TpeboBaHus TEXHUKU 0€30MIaCHOCTH M TUTUEHBI IIPH paboTe C KOMIIBIOTEPAMU U APYTUMU
KOMITOHEHTaMHU [IU(POBOTO OKPYKEHHUS.

[MpuHIMIBI pabOTHl KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApXHTEKTypa (HOH
Helimana. ABTOMarMueckoe BBIINOJHEHHE NporpamMmel  mpoieccopoMm. OnepaTuBHas,
MOCTOSIHHASL U JIONTOBpeMeHHasi nmamsaTh. OOMEH JaHHBIMU C TOMOINBI0 MUH. KOHTpoIuieps
BHEIIHUX YCTPOUCTB. [TpsiMoii 1oCTyn K MamsITH.

OcCHOBHBIE TEHJCHIIMM Pa3BUTHUS KOMIBIOTEPHBIX TexHosoruit. [lapannensHbie
BbIUMCIIEHHs. MHoromnporneccopHele  cucremsl. CynepkommbioTepbl.  PacnpeneneHHbie
BBIUHCIIUTENbHBIE CUCTEMBI U 00paboTKa 60bIINX JaHHBIX. MOOHIIbHBIE TN POBLIE yCTPONCTBA
U UX polb B KOMMYHHUKalMsX. BcCTpoeHHbIE KOMMOBIOTEPHl. MUKPOKOHTPOIIIEPHI.
Pob6oTtusupoBaHHbIe TPOU3BO/ICTBA.

[IporpamMHOe oOecniedyeHHE KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. BuJbl
MPOrpaMMHOTO obecriedeHuss U UX Ha3HaueHue. OCOOEHHOCTH MPOTPaMMHOTO OOeCIeUeHUs
MOOUIBHBIX ycTpoicTB. [lapannenbHoe nporpammupoBaHue. CHCTEMHOE NPOTrpaMMHOE
obecrieuenre. OrnepalliOHHBIE CUCTEMBI. Y TUIUTHL. JlpaiiBepsl ycTpoicTB. MHCTamusmus u
JIEUHCTAIUTSIINASA TPOTPAMMHOTO 00ecTieueHHsI.

daitnoBeie cucTeMbl. [IpUHINTIBI pa3MeEIeHUs] 1 UMEHOBaHUS (aijIoB B TOJITOBPEMEHHOM
namstu. [1labmoHs! 1i1st onucanus rpymi (Haios.

[IporpamMmmHuoe oOecnieuenue. JInrieH3upoBaHue MporpaMMHOro odecredeHust 1 U poBbIX
pecypcos. IlponpuerapHoe W cBOOOAHOE mporpamMmHOoe obecreuenne. Kommepdeckoe wu
HEKOMMEpPUYECKOEe HCMOJIb30BaHUE MPOrpaMMHOr0 obecreueHuss W IU(GPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh, YCTaHABJIMBaeMas 3aKOHOAATENbCTBOM Poccuiickoir @enepauuu 3a
HEMpaBOMEPHOE UCTOIb30BaHUE MPOTPaMMHOT0 obecredeH s U HU(POBBIX PECYpPCOB.

[IpuHUUIIBI TOCTPOEHUS W anmapaTHble KOMIIOHEHTHl KOMIBIOTEPHBIX ceTeil. CeTeBbie
npotokoiibl. Cetb MHTEpHET. Anpecarus B cetr UHTepHeT. [IpoTokoinsl creka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Pa3zgenenne IP-cetm Ha moaceTH ¢ IIOMOINBIO Macok moxacereii. (CeTeBoe
agMuHUCcTpupoBaHue. [lomydeHue MaHHBIX O CETEBBIX HACTpOWKax KommbroTepa. I[IpoBepka
HaJIM4Ms CBSA3M C y3JIoM ceTu. OnpeneneHne MapupyTa JIBH>)KEHHS TaKETOB.

Buner nestrenpHocTH B cetn MuTepHeT. CepBuchl MHTepHeTa. ['eomHpopManmoHHbIe
CUCTEeMBI. [ €0OKaIMOHHBIE CEPBUCHI PEaTbHOIO0 BPEMEHU (HaNpUMEp, JOKAIHsS MOOHIBHBIX
TeneOHOB,  ONpEIeNeHHe  3arpyKeHHOCTH  aBTOMAarucTpaiel), HWHTEPHET-TOPTOBII,
OpoHHpOBaHUE OUJIETOB U TOCTHHHII.

I'ocynapcTBeHHbIE AIEKTPOHHBIE CEpBUCHI M yciayru. ColuaibHble CETU - OpraHU3alus
KOJUJIEKTUBHOTO B3aMMOJIEUCTBUSA U 0OMeHa JaHHbIMHU. CeTeBOM STUKET: MpaBujia MOBEACHUS B
kubeprpoctpancTBe. [Ipobimema TOIMHHOCTH TOJMy4YeHHOW WHpopManuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHbIE W  SKOHOMUYECKHE  YIpO3bl, CBS3aHHbIE C  HCIOJb30BAHHEM
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOoJIoTui. Ob1ue npobaemMbl 3alUThHl HHPOpMAIU
u wuHpopmarmonHoi Oe3onmacHocTH. CpenacTBa 3amThl MHGOPMAIMM B KOMIIBIOTEPAX,
KOMITBPIOTEPHBIX CETSIX M aBTOMATH3UPOBAaHHBIX HWH(OpMaNMOHHBIX cuctemax. [IpaBoBoe
obecnieueHre HHGOPMAITMOHHON OE30IMaCHOCTH.

[IpenoTBpaiieHue HECAHKIIMOHUPOBAHHOTO JOCTyMa K JHMYHON KOHGUIACHIIMATHLHON
nH(OpMAIINY, XPAHAIMIEHCS Ha TIEPCOHATHLHOM KOMIBIOTEPE, MOOWIBHBIX YCTPOWUCTBAX.
Bpenonocnoe mnporpammHoe obecriedyeHHe U CIOcoO0bl OOpbObI C HUM. AHTUBHUPYCHBIE
nporpaMMbl. Oprasu3aus JMIHOTo apxuBa nHpopmanuu. PesepBHoe konupoBanue. [laponbHas
3allUTa apXHBa.

[udposanmne nanuabix. CuMMeTpUYHBIe U HecuMMeTpuaHble mudpsl. [udper mpocToii
3amensl. [udp Le3aps. Hudp Bwkenepa. Anroputm mmdpobanus RSA.
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Teoperndyeckue 0CHOBbI HHPOPMATHKH.

Wudopmanus, nanaeie u 3HaHuA. VH(OpMAIIMOHHBIE TPOIECCHl B PUPOJE, TEXHUKE U
oO1iecTBe.

HenpepbiBHBIE U AMCKPETHBIE BETMYMHBI M CUTHAIBI. HeoOXOAMMOCTh AMCKpETH3AIUN
uH(popMaluy, IpeAHa3HAuCHHOM U1 XpaHEeHU s, iepeaun 1 00paboTKH B IUPPOBBIX CHCTEMAX.

JIBon4yHOe KoaupoBaHME. PaBHOMEpHbIE M HEpAaBHOMEpPHBIE KOAbL JlekoaupoBaHue
COOOIIIeHUH, 3aMMCAHHBIX C MMOMOIIBI0 HEPAaBHOMEPHBIX KOJ0B. YcnoBue ®ano. Iloctpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C IMOMOUIBIO JAepeBa. EMUHUIBI M3MEpPEHHs] KOJIMYEeCTBa
uHpopmanuu. AndaBUTHBIN MOAXO K OIEHKE KOJIUYECTBA UHPOPMAIIHH.

Cuctembl cuucnenus. Pa3BepHyTas 3amuch LETBIX U JPOOHBIX YHCEN B MO3UIIMOHHON
cucreme cuucieHus. CBOICTBa MO3MIIMOHHOW 3allMCH 4YMCTA: KOJIMYECTBO IU(P B 3alHCH,
MIPU3HAK JIETMMOCTH YHUCJIa HA OCHOBAHUE CUCTEMBI CUMCIIEHHs. AJITOPUTM IEpEBOJa LEI0r0
yucna u3 P-nuHo# cucTeMbl CUNCIEHUS B IECITUYHYIO. AJTOPUTM IepEeBOJa KOHEUHOU P-nyHoM
IpoOU B JECATHUHYIO. AJTOPUTM NEPEBO/IA LIEJIOT0 Yncia U3 IECATUYHON CUCTEMBI CUMCIICHUS
B P-munyro. I[lepeBon KoHEUHOU necaTHYHON Npodu B P-munyro. JIBomuHas, BoCbMepUYHas U
[IECTHAAIATEPUYHASI CUCTEMBI CUMCIICHHUS, CBSI3b MEXIy HUMH. Apu(METHYECKIE ONepalnu B
MO3UIIMOHHBIX CHUCTEMax CUMCIeHUA. TpoumyHas ypaBHOBELIEHHAs CHUCTEMa CUMCIICHHUS.
JIBOMYHOIECATUYHAS CUCTEMA CUMCIICHHUS.

Komupoanue tekctoB. KommpoBka ASCII. OnpnoGaliTHbie KomupoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Omnpenenenne uHPOPMAIMOHHOTO 00BEMa TEKCTOBBIX
COOOILIEHUH.

Komuposanue uzobOpaxxennii. OneHka nHPOPMAMOHHOTO 00beMa rpauIecKuX JaHHbBIX
MIPHU 3a/laHHBIX pa3pelleHuH W TIyOuHe KoaupoBaHus 1BeTa. L[BeToBbie Moaenu. BekTopHoe
koaupoBanue. @opmarsl rpapudeckux Qaiinos. Tpexmepnas rpaduxa. @pakranbHas rpaduka.

KomupoBanue 3Byka. OrneHka HH(OPMAIIMOHHOTO 00beMa 3BYKOBBIX JIaHHBIX MPH
3aJIaHHBIX YacTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTue BhicKa3biBaHMs. Bpicka3biBaTenbHble (OpPMBI (IIPEIUKATHI).
KBaHTOpBI CylIIECTBOBAHMS U BCEOOIIIHOCTH.

Jlornueckue omnepanuu. Tabmuubl uctuHHOCTH. Jlornueckue BwIpaskeHus. Jlormueckue
TOXAecTBa. J{OKa3aTeNbCTBO JIOTMYECKMX TOXAECTB C TIOMOIIbIO TaOJIHII HMCTHHHOCTH.
Jlornueckue onepanuy 1 onepaluy HaJl MHOKECTBAMU.

3aKoHbl anreOpbl JOTMKU. DKBUBAJICHTHBIE MPEOOPA30BAHUS JIOTUUECKUX BBIPAKEHUI.
Jlornueckue ypaBHEHHs U CUCTEMbI YPABHEHUM.

Jlornueckue GpyHKIMH. 3aBUCUMOCTh KOJMYECTBA BO3ZMOXKHBIX JIOTUYECKUX (DYHKIHH OT
KOJIMYECTBa apryMeHTOB. [[0HbIE CUCTEMBI IOTUYECKUX (PYHKITHH.

Kanonnueckne (opMbl jorumyecknx BblpakeHUH. COBEpIICHHbIE IU3BIOHKTHBHBIE WU
KOHBIOHKTUBHBIE HOPMAaJIbHBIE (POPMBI, AITOPUTMBI UX MMOCTPOCHHUSI 110 TaOIHIE HCTUHHOCTH.

Jlormueckue aneMeHThl B cocTaBe komnbtorepa. Tpurrep. Cymmarop. MHoropaspsiiHblil
cymmarop. [locTpoeHne cxeM Ha JIOTMYECKHMX JJIEMEHTaX M0 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTMUECKOTO BBIPAXKEHMUSI 110 JIOTHYECKOH CXeMe.

[IpeacraBnenue LeabIX YUCEN B TaMATH KOMITbIOTEpa. OrpaHMYEHHOCTh AUana30Ha YuCcel
IIPU OTPAaHUYEHUU KOJIMYECTBA pa3psAnoB. [lepenonHenue paspsaHoil ceTkH. be33HakoBble H
3HAKOBBIE IaHHbIE. 3HAKOBBIA OUT. JIBOMYHBIN JOMOIHUTEIBHBINA KO/ OTPUIIATEIbHBIX YHCEI.

[ToGuToBBIE NOTHYEecKHE omepaunu. Jlormueckuii, apuMETHUECKUH W IHKINIECKUN
casury. [IIudposanue ¢ momoIpo MOOKUTOBOI orneparuy "uckiaovatomee MJTN".

[IpencraBieHre BEIIECTBEHHBIX YHUCEN B MaMsITH KOMIbIOTEpa. 3Haydalias 4acTb U
nopsAnok yucna. Jluama3oH 3HAaYeHWM BEIIECTBEHHBIX uucen. [IpoOrmembl XpaHeHUS
BELIECTBEHHBIX 4YHCEJI, CBS3aHHbIE C OrPaHMUYEHUEM KOJMYECTBA paspsioB. BeimonHeHue
oreparyii ¢ BeIEeCTBEHHBIMU YHCIaMH, HAKOIIJICHHE OIIUOOK MPY BBIUHCICHUSIX.

AJITOPUTMBI M IPOrPAMMMPOBAaHMNeE.

Omnpenenenre BO3MOXKHBIX PE3yJIbTAaTOB PabOTHI MPOCTEHIINX aJTOPUTMOB YIPABICHUS
UCIOJIHUTENISIMA U BBIUYMCIMUTEIBHBIX alropuTMoB. OmpenesneHne HCXOAHBIX JaHHbBIX, IPU
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KOTOPBIX aITOPUTM MOXKET JIaTh TpeOyeMblil pe3ynbTar.

Oransl pelieHus 3a1a4 Ha Komnbtotepe. MHCTpyMeHTallbHbIE CPEACTBA:

TPAHCIATOP, OTIATUUK, MPOGUINPOBIIMK. KOMIUIAIMS U MHTEpIpETalusl MpPOTrpamM.
BuprtyanbHbie MallivHEIL.

WuTerpupoBannas cpefa pa3paboTrku. MeToasl oTiaaku mporpamM. Mcrmonb3oBaHue
TpacCUpOBOYHBIX TabmuI. OTiagovHbIi BEIBOJ. [lomaroBoe BHIMOIHEHUE MPOrpaMMbl. ToUkH
octanoBa. [IpocMOTp 3HaUeHU TIepEeMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl maHHBIX: IETOYUCICHHBIE,
BEIIIECTBEHHBIE, CHMBOJIbHBIE, JIornueckue. BerBrnenus. Crnoxnblie ycnoBus. LIukiel ¢ ycnoBueM.
[ukiel mo mepeMeHHo. B3auMo3amMeHs1eMOCTh pa3InyHbIX BUAOB IIMKJIOB. IHBapuaHT LHKJIA.
CocTaBiieHre IIUKJIa C UCMOJIb30BAHKUEM 3apaHee OMpPEeIeICHHOTO MHBapUaHTa ITHKJIA.

JoxymenTupoBanue nporpamMm. Mcnosb3zoBanue kommeHTapueB. [loaroroBka onucanus
MIPOrpPaMMBbl U HHCTPYKLUU I TOJIb30BATENs.

AnropuTMbl 00pabOTKM HATypalbHBIX YHCEI, 3alMCAHHBIX B TO3UIIMOHHBIX CHCTEMax
CUMCIICHHs: pa3OueHue 3amucH 4YHhClia Ha OTAeNbHbIe HU(GPBl, HAXOXKIECHHUE CYMMBI U
MPOU3BEACHUS (P, HAXOKIEHNE MAKCUMAIIbHOW (MHHUMAJIBHOW) I (PHI.

HaxoxaeHnue Bcex MpoCThIX YMCelN B 3aJJaHHOM Juamna3one. [Ipencrasnenue yrcna B BUe
Habopa MPOCTHIX COMHOXHTEIEH. ATOPUTM OBICTPOTO BO3BEIEHUS B CTETICHb.

OO6paboTka TaHHBIX, XpaHAMUXCS B ¢aiinax. TekcToBble u n1BonuHbIe (haitbl. DaitioBbie
nepeMeHHbIe ((aiinoBsle ykazarenn). Urenue u3 aiina. 3anuce B aii.

Pa3buenue 3amaun Ha nonzanaun. [loamporpammel (mpoueaypsl u GyHkuun). Pexypceus.
PexypcuBHble 00beKTHI ((ppaktansl). PexypcuBHble mpoueaypsl u ¢yHkiun. Mcmonb3oBanue
CTeKa JIJIsl OpraHu3alllK PEKYPCUBHBIX BHI30BOB.

Vcnonp3oBaHne cTaHIapTHOW OMOMMOTEKH si3bIKa MporpaMMupoBaHus. [loaxitoueHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHMX Mpou3BoAuTeNeH. MOAyNbHBIH MPUHLIUI TOCTPOSHUS
MIPOrPaAMM.

UYucnennsle MeToAbl. TOUHOE U MPUONMKEHHOE pelleHus 3a1a4yu. YUCIeHHbIE METO/IbI
pelieHust ypaBHEHUH: MeToA mepedopa, METOA TOJOBMHHOTO JeneHus. [IpubimkeHHOE
BBIUMCJICHHE JUTMH KPUBBIX. Boruncrnenue miomaneit Gpuryp ¢ moMoIuibio YMCICHHBIX METOO0B
(MeTo MPSAMOYTOIHLHUKOB, MeTO I Tparenuii). [Touck makcumyma (MUHUMYMa) QYHKITUH OTHON
MEPEMEHHON METOZ0M MOJIOBUHHOTO JIEJICHHUS.

O06paboTka CHUMBOJIBLHBIX JAHHBIX. BCTpoeHHBIE (GYHKINH S3bIKA TPOTPAMMHUPOBAHUS IS
00pabOTKHM CHUMBOJIBHBIX CTPOK. ANTOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: TOJCYET
KOJIMYECTBA MOSIBICHUH CHUMBOJIa B CTPOKE, pa30MEHHME CTPOKM Ha CJOBa IO MPOOETbHBIM
CHUMBOJIaM, TOUCK MOJICTPOKH BHYTPH IaHHOM CTPOKHU, 3aMEHA HaliIEHHOM MOACTPOKH Ha APYTYIO
cTpoky. ['eHepamusi BceX CJIOB B HEKOTOPOM aj(aBHUTE, YIOBIETBOPSIONIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M TIOCIIEAOBATENILHOCTH 4YHCeN. Bpruncienne 00OOIIEHHBIX XapaKTEPHCTUK
AJIEMEHTOB MacCHBa WJIHM YHUCJIOBOI MOCIENOBATEIBHOCTH (CYMMBI, MPOU3BEACHUS, CPEIHETO
apu(METHYECKOT0, MUHUMAIBFHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOLIUX 33/IaHHOMY yCIIOBHIO). JIMHEHHBIN MOKUCK 33JaHHOTO 3HAYEHUSI B MaCCUBE.

CoptupoBka oHOMEpHOro maccupa. IIpocTeie METOIBI COPTUPOBKU (METOA Iy3BIPHKA,
METO/]I BBIOOpa, COpTUPOBKA BcTaBkamu ). CopTUpOBKa cusiHEM. bbicTpas copTupoBKa MaccrBa
(amroput™ Quicksort). JIBOMYHEII TOUCK B OTCOPTUPOBAHHOM MaCCHBE.

JIByMepHBIE MaccuBBl (MaTpHIlbl). AJNTOPUTMBI OOpPaOOTKH JBYMEPHBIX MAacCHBOB:
3al0JIHEHHE JIBYMEPHOI'O 4YMCIOBOIO MaccHBa IO 33JaHHBIM IpaBUiaM, IMOMUCK 3JEMEHTa B
JIByMEPHOM MacCHBE, BBIUMCICHHE MAaKCUMyMa (MUHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAaCCHBA.

NudopManmoHHbIe TEXHOJOTHH.

TexcroBslit nporieccop. PenakrupoBanue u popmaruposanue. IIposepka opdorpadpun u
rpammatuku. CpeacTBa MOHMCKa M aBTO3aMEHBl B TEKCTOBOM Mpolieccope. Mcmonb3oBaHue
ctiiieil. CTpyKTypuUpOBaHHbIE TEKCTOBbIE JAOKYMEeHThl. CHOCKH, ornaBieHue. KosnekTuBHas
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pabota ¢ jokyMmeHTamMu. MHCTpYMEHTHI pelieH3UpOBaHUS B TEKCTOBBIX Mpoleccopax. ObaauHble
cepBuchl. Jlenosas nepernucka. Pedepar. [IpaBuna nutupoBaHusi HICTOYHUKOB U OPOPMIICHHS
o6ubmmorpaduueckux ccpiiok. OdopmieHne cnucka JUTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON
BEpPCTKOM TekcTa. TexHuueckue cpeicTBa BBojAa Tekcra. Crenuanu3upoBaHHBIE CpENCTBa
pPEIaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHamu3  paHHbIX. OCHOBHBIE 33Jauu  aHaJM3a JaHHBIX: I[POTHO3UPOBAHUE,
KinaccuduKkanus, KiacTepusalus, aHanu3 oTkiaoHeHuil. [locienoBaTensHOCTh pelleHus 3aaau
aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA Ka4eCTBa TaHHBIX, BEIOOP M/HUIH
MOCTPOCHHE MOJeNH, MpeoOpa3oBaHUE JaHHBIX, BU3YyalIM3alUsl [TaHHBIX, HHTEpPIIpPETAlUs
pe3yabTaroB. [IporpaMMHbIE CpeaCcTBa M MHTEPHET-CEPBUCHI IJIs1 00paOOTKH U MpeICTaBICHUS
naHHbIX. bonbine gannpie. MamuaHOe oOyueHue. HTeIeKTyanbHbIN aHau3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOINBIO AJIEKTPOHHBIX TAOMUIl. BbUMCIIEHHE CyMMBI, CPEIHETO
apumeTnyeckoro, HamOOJIbIIEr0 (HAUMEHBIIETr0) 3HA4YEHHs Juarna3oHa. BeluucieHue
Kod(QpuIMeHTa KOPpeNAluu ABYX PsA0B AaHHBIX. [locTpoeHue cTonOuaThX, JTMHEHYATHIX H
KpyroBeIx nuarpamm. [loctpoenue rpadukos Gynkuwmii. [lonbop muHNM TpeHaa, penieHue 3aaa4d
IIPOrHO3UPOBAHUS.

UucneHHoe pellieHHe YpaBHEHHM ¢ MOMOIIbIO moabopa mapamerpa. OnTUMU3aNus Kak
MOWUCK HAWJIYYIIero pemeHus B 3aJaHHBIX ycioBusx. LlemeBas ¢(yHKIus, orpaHUYeHUs.
JlokanbHble U TI00ANBHBIT MUHUMYMBI 11efieBoil ¢yHKIMH. PemieHue 3amady ONTHUMH3AIUH C
MTOMOIIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

Teopernueckne ocHOBbI HHPOPMATHKH.

Teopernueckrue MOAXOMbI K OIEHKE KOJWYECTBA HH(pOpMAIUHU. 3aKOH aJJTUTUBHOCTH
nHpopmanmu. Dopmyna Xapriau. Madopmanus u BepostHocts. Dopmyna Illennona.

AnroputMmbl ckatus gaHHbiX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CKAaTHUsI JTAHHBIX C TOTEPSIMU. YMEHBIICHUE TIyOUHBI KOAMPOBAHMS IIBETA.
OcHoBHbIe uaeu anroput™moB cxatust JPEG, MP3.

CkopocTh mepefaud JaHHBIX. 3aBUCUMOCTh BPEMEHH NepeAayd OT WH(OPMAIMOHHOTO
o0beMa NaHHBIX U XapaKTePUCTHK KaHala CBSA3HU. [IpUYMHBI BO3HUKHOBEHUS OIIMOOK MpHU
nepenaye TaHHBIX. Kobl, TO3BOJISIOMNE O0OHAPYKUBATH U HUCIIPABIISATH OMIMOKH, BOSHUKAIOIIHIE
npu nepenadye AaHHbiX. Paccrosnue Xommunra. KogupoBanue ¢ moBropenuem 6utoB. Koms
X3MMUHTrA.

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX B3auMmojelcTBre. CucTeMHbIi 2 (heKT.

Ympasnenue kak nHGopManuoHHBIN Tporiecc. OOpaTHas CBS3b.

Monenn wu  mopenupoBanue. lLlens MonenupoBanusi. COOTBETCTBHUE  MOJENH
MOJIETUPYEMOMY OOBEKTY WIIM IPOLECCy, eI MojenupoBaHus. GopManu3anus NpUKIaIHbIX
3azad.

[IpencraBnenne pe3yabTaTOB MOJCIUPOBAHHS B BHUAE, YIOOHOM JUIsl BOCHPHUATHS
yemoBekoM. ['paduyeckoe mpeIcTaBIeHHe JaHHBIX (CXEMBbI, TaOIUIIbI, TPaQUKH).

I'padsl. OcHoBHBIE TOHATHS. Buapl rpados. Omucanue rpagoB ¢ MOMOIIBIO MAaTPHIL
CMEKHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTH. PeleHue anropuTMUYECKUX 3ajad,
CBSI3aHHBIX C aHAJTU30M IpadoB (IOCTPOCHHE ONTUMAILHOTO MYTH MEXAY BepUIMHAMU Tpada,
OlpesieNiecHue KOJIMWYEeCTBA pPAa3IMYHbIX MyTed MeEXIy BepUIMHAMH OPHEHTUPOBAHHOTO
AITMKIIMYECKOro Tpada).

JlepeBnsi. bunapraoe nepeso. JlepeBbs moucka. CrocoOwr 00xoa nepesa. [Ipeacrarnenue
apu(MeTHUeCKUX BBIpAKEHUN B BUJE JepeBa. J(MCKpeTHbIE WTPHI JBYX WIPOKOB C TOJTHOMN
unpopmanueir. [loctpoenune aepeBa mepedopa BapHAHTOB, OIKCAHUE CTPATETMH HWIPHI B
TabymuHOU hopme. BEIMTPBINTHBIC U IPOUTPHINITHBIC TTO3UITUU. BRIUTPEINIHBIC CTPATETHH.

CpenctBa uckyccTBeHHOro uHTeiekra. CepBHUCHl MAIIMHHOTO TepeBoja U
pacrio3HaBaHus ycTHOU peun. KorHutuBHbIE cepBUCHL. MneHTH(UKanus 1 TOUCK H300paXKeHUH,
pacno3HaBanue . CamooOyuaromiuecsi CUCTeMBbl. VICKYCCTBEHHBI HMHTEJUIEKT B
KOMIIBIOTEPHBIX Mrpax. VICIOnIbp30BaHNE METO/I0B MCKYCCTBEHHOTO MHTEIIEKTa B O0YYarOIINX
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cucremax. Mcnonb3oBaHne METO/I0B MCKYCCTBEHHOIO MHTEIJIEKTa B poOoTOTeXHUKe. VIHTepHeT
Belel. [lepcrekTuBbI pasBUTHs KOMIIBIOTEPHBIX MHTEIUIEKTYaIbHbIX cucTeM. HelpoHHBIE CeTH.

AJITOPUTMBI U IPOTPAMMHPOBAaHHMeE.

@opManuzanus NoHATUA anroputma. Mammnaa TeropuHra kak yHuBepcajbHas MOJEIb
Beiunciennil. Tesuc Yepua-Trropunra.

OreHKa CIIO)KHOCTH BBIYMCIECHUH. Bpems paOboThl 1 00beM HCIIONB3YeMON MaMsATH, MX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OIIEHKa aCHMIITOTHYECKOM CIIOKHOCTH
AJITOPUTMOB. AJITOPUTMBI TOJTMHOMHUAIBHOU CI0KHOCTH. [lepebopHbie anroputmsl. [Ipumeps
Pa3IMYHBIX AITOPUTMOB PELICHHs OAHOM 3a7jaui, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Touck mpocThIX YMCed B 3aJaHHOM JUANa3oHE C IOMONIBI0 alropuTMma 'pemero
Opatocdena".

MHoropaspsiIHbIe eIble YUCIa, 3a/1a4d JITUHHON apru(METHKH.

CrnoBapu (accouuaTHBHBIE MAacCCHBBI, OTOOpaxeHus). Xom-tabmuusl. IlocTpoenue
asi(haBUTHO-9AaCTOTHOTO CJIOBApPS JJIs 33/IaHHOTO TEKCTA.

Creku. AHaiIM3 NPaBUIILHOCTH CKOOOYHOTO BhIpaskeHUs. Bbruncienue apugmeTndeckoro
BBIP)XEHUS, 3aIMCAHHOTO B IIOCTPHUKCHOH Gopme.

Ouepenu. Mcnonp30BaHne ouepeau A1 BpEMEHHOIO XPaHEHUS TaHHBIX.

Anroputmsl Ha rpadax. IlocTpoeHne MHUHHMAIBHOTO OCTOBHOTO JEpEBa B3BEIIEHHOTO
CBSI3HOTO HEOPHEHTUpOBaHHOro rpada. KonmuecTBo pa3nuuHbIX IyTel MeX1y BepIIMHAMH
OPHEHTHUPOBAHHOTO AlIMKINYECKOTo rpada. AIroput™ JIeKCcTpsl.

HepeBbs. Peanusanus nepesa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. JIBon4HbIe (OMHApHBIE)
nepeBbsi. IlocTpoeHue nepeBa i 3alaHHOTO apH(PMETHUYECKOTO BhIpaKeHUsS. PexypcuBHBIE
anropuT™Mel 00xoja aepesa. Mcnonap3oBaHue cTeka U odepenn A 00Xo/a 1epeBa.

JluHaMp4yeckoe MNpOrpaMMHMpPOBAHHME KAaK METOJ pelIeHUs 3aJa4 C COXPaHEHUEM
IIPOMEXYTOUHBIX  pEe3ylbTAaTOB. 3ajadyd, peulaeMbleé ¢ [OMOILIBI  JUHAMUYECKOTO
MPOrPaMMHUPOBAHUS: BBIYMCICHHE PEKYPCUBHBIX (DYHKIIMIA, TOJCYET KOJMYECTBA BAPHAHTOB,
3a/1a4¥ ONTUMHU3ALIH.

[Tonsatne 00 OOBEKTHO-OPUEHTHPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI M KIACCHI.
CBoiicTBa 1 MeTO 16l 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO M0/1X0/1a. IHKAICYIAIHs, HacIeI0BaHUE, TOJTUMOPHHU3M.

Cpensl ObIcTpoii pa3paboTku nporpamm. IIpoexkTupoBanue uMHTEpdeiica Monab30BaATENS.
Vcnonp30BaHne TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB IS TOCTPOSHHsSI HHTepdeiica.

O0630p A3bIKOB MporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBaHUS.

NHpopmManMOHHBIE TEXHOJIOTHH

Oranel  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEIMPOBAaHUA:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIEIIH, KOMITBIOTEPHBINA SKCIEPUMEHT, aHAIIU3 PE3yIbTATOB
MOJIETTUPOBAHUS.

Jluckpernzanysi NpH MATEMaTUYECKOM MOJIETMPOBAHUU HEMPEPBIBHBIX IPOLECCOB.
MogenupoBanue JBHXEeHHA. MojenupoBaHue OHOJOTMYECKUX CHCTeM. MaremaTuyeckue
MOJIETN B 3KOHOMUKE. BhIuncnuTenbHple SKCIIEPUMEHTBI C MOJIETISIMHU.

OOpaboTka pe3ynpTaToB HKCIEpUMEHTa. MeTol HauMeHbIIMX KBaaparoB. OleHKa
YHCJIOBBIX [TApaMETPOB MOJIEIUPYEMBIX 00BEKTOB U NpolieccoB. BoccTaHOBIEHNE 3aBUCHUMOCTEN
IO pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHocTtHbie Moaenu. Mertonsl Monte-Kapno. MmuranroHHoe MOAEIHpPOBaHUE.
CucTteMbl MacCOBOTO 0OCTYKUBAHHUS.

Tabnuunble (pensiiuOHHBIC) 0a3bl JaHHBIX. Tabmuia - TPeICTaBJICHHE CBEIeHUN 00
OAHOTHIHEIX 00BekTax. Ilone, 3amuch. Kimrou Tabaumel. Pabota ¢ rotoBoii 0a30if JaHHBIX.
3anonnenue 6a3pl JaHHbIX. [loMCK, COPTUPOBKA M (GMIBTpALIUs JaHHBIX. 3apOChl Ha BRIOOPKY
JaHHBIX. 3aIpOCHI C TapaMeTpaMu. Berancisemsle M0 B 3alIpOCcax.

MHoroTtabanunble 6a3bl HaHHBIX. THUIBI CBsI3ed Mexay TaOnuiamu. BHEIHWE KITrod.
[lenocTHOCTB 6a3bl JaHHBIX. 3aMIPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

NHuTtepHer-npuiioxkenus. [IoHsaTre 0 cepBepHON U KIMEHTCKOM YacTax canTa. TexHonorus
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"KIIMEHT - cepBep', ee JocTonHCTBa U HegocTaTKu. OcHOBHI si3pika HTML u kackagubix Tabmuiy
cruiieit (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmel Ha BeOCTpaHHIIE.

Pa3menienue BeO-caiiToB. Ycmyra xocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBox m300paskeHHI ¢ HCIIONB30BAaHUEM PA3IUYHBIX HU(POBBIX YCTPOUCTB (LIM(POBBIX
dboToanmapatoB 1 MUKPOCKOIIOB, BUJIEOKaMep, CKaHEPOB U APYrux yctpoicTs). ['paduueckuit
penaktop. Paspemenue. KaapupoBanue. Hcenpasnenue mnepcnekTuBbl. ['mcrorpamma.
Koppeknust ypoBHel, koppekuus 1Beta. OOecliBeunBaHUE IBETHBIX HM300pakeHHi. Peryib.
Pab6ota ¢ obmactsimu. OUIBTPHL

MHuorocnoitasie n3o0pakeHus. TekcToBeie cimon. Macka ciosi. Kananmel. CoxpaHeHue
BbIeTIeHHOW oOnactu. IloaroroBka wWLTIOCTpanuid s BeO-caliToB. AHUMHPOBAaHHEIC
n300pakeHUsI.

Bekropnas rpaduka. [lpumutHBsl. MI3MeHeHNe MOpsAKa SJI€MEHTOB.

BripaBHuBanue, pacnpenenenue. [pynmupoBka. Kpussie. @DopMaTbl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpOB. BekTopu3zaiiust pacTpoBBIX U300PaKEHUM.

[TpuHIMIBI TOCTPOSHUSI M PEIAKTUPOBAHUS TPEXMEpPHBIX Mojeneil. CeTouHble MOJIEIH.

Martepuansl. MoaenupoBaHre HCTOUHUKOB ocBellieHus. Kamepsl. A autuBHble TexXHONI0rNnu (3D-
npuHTtepsl). [IoHsATHE O BUPTYaIbHON PEaTbHOCTU U IOMOTHEHHON PEabHOCTH.

2. Ilnanupyemble pe3y/abTaThl OCBOCHHUS Y4eOHOr0 mpeaMera

JIMYHOCTHBIE:

JluuHOCTHBIE  pe3ynbTaThl  OTPAXKAIOT TOTOBHOCTb M CIIOCOOHOCTh  YYalUXCS
PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UITUEH TNIHOCTH, CUCTEMOMN IICHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX TPaJAUIMOHHBIM
IEHHOCTSIM POCCHUUCKOTO 00I11eCTBa, PACIIUPEHNE KU3HEHHOTO OIBITA M OMBITA JAEATEIHLHOCTH B
mpolecce  pealu3alud  CPeICTBaMU  y4eOHOro  MpeaMeTa OCHOBHBIX  HampaBlIEHUH
BOCITUTATEIHHOMN ESITEIILHOCTH.

I'pasicoanckozo eocnumanus:

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBOMOPSAIKa, COOJIOZCHHE OCHOBOIOJIATAIOMIUX HOpM HMHGOPMAIMOHHOTO TpaBa U
nH(OPMAIMOHHON 0E30MaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSTh HIEOJOTUH SKCTPEMH3Ma, HalMOHAIM3Ma, KceHo(oOuw,
JUCKPUMHMHAIIMN 110 COIMAJIbHBIM, PEJIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM MpPHU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

Ilampuomuuecxkozo éocnumanus:

[IEHHOCTHOE OTHOIIEHHE K MCTOPUYECKOMY Hacleduio, TocTxkeHusM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, TOHUMaHWE 3HA4YeHWS WH(DOPMATHKM KaK HAyKd B IKHU3HU
COBPEMEHHOT0 00IIeCTBa;

JlyX06HO-HPABCMEEHHO20 60CRUMAHUA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATL OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4Hclie B ceTH MHTepHeT;

Icmemuueckozo eocnumanu:

ACTETUYECKOE OTHOUICHHE K MHPY, BKIIOYas SCTETUKY HAY4YHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPUHUMATH PA3IUYHbIE BUJIBI UCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
UCTIOJIb30BaHNY MH(POPMAITMOHHBIX TEXHOJIOTHIA,

Du3uueckozo 6ocnumanus, GopmMuposanus Kyibmypol, 300p08bs U IMOUUOHATLHO20
onazononyuus:

c(OpMUPOBAHHOCTh 3JIOPOBOTO U 0e30macHoro obpas3a KH3HU, OTBETCTBEHHOIO
OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO, B TOM HYHCJIE 3a CUET COOJIOJeHUs TpeOoBaHMN Oe30macHOM
9KCIITyaTalluu CPEJCTB HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

Tpyooeozo eéocnumanus:



TOTOBHOCTh K  aQKTUBHOM  JEATENbHOCTH  TEXHOJOTMYECKOH U COLMAJIbHOM
HANpaBJIEHHOCTH, CIMOCOOHOCTh MHULMUPOBATh, TUIAHUPOBATH U CaMOCTOSITEIBHO BBITIOJHSTDH
TaKylo JAesITebHOCTD;

uHTEepec K cdepam NpodecCHOHATBLHOU NIeATENFHOCTH, CBS3aHHBIM C HH()OPMATHKOM,
IPOrpaMMUPOBAHUEM U HH(POPMAIIMOHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JOCTHXEHHSIX
HayKd WH(GOPMATHKH M HAYYHO-TEXHHYECKOTO Mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayiieit mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BAaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

DKon102uvecK020 60CNUMAHUA:

OCO3HaHUE TI00aNIbHOT0 XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTeH UX pelIeHUs, B TOM
YHCIIe ¢ YYETOM BO3MOXKHOCTEH MH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHI;

Ilennocmu nayunozo nosnanus:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKHU, TOCTHKEHUSM HaAyYHO-TEXHUYECKOTO Iporpecca U 001eCTBEHHOM IPAKTHKH, 32
CUeT TMOHUMAHUS pOJM HMHPOPMAIMOHHBIX pECypcoB, HWH(GOPMAIMOHHBIX MPOIECCOB U
MH(GOPMALIMOHHBIX TEXHOJOTHI B ycIoBUSX LU(POBON TpaHchopMalud MHOTUX chep KU3HU
COBPEMEHHOTO 00IIIeCTBa;

OCO3HaHWE I[EHHOCTU HAyYHOU JESTENIbHOCTH, TOTOBHOCTH OCYHIECTBIIATH MPOEKTHYIO U
UCCIIEIOBATEIIbCKYIO JeSITETbHOCTh HHANBHIyaTbHO U B TPYIIIIE.

Omoyuonanvuvlil unmMeN1eKm:

CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIIETO CaMOKOHTPOJIb, yMeHHue NPUHUMATD
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAaThCA K SMOIMOHAIHHBIM
U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAallMM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHKEHHIO LIETH U YCIEXYy,
ONITUMU3M, HUHUITMATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/S M3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAONIEH CMOCOOHOCTh MOHUMATh SMOIMOHATBLHOE COCTOSIHUE APYTHUX,
YYUTBIBATh €r0 TPU OCYHIECTBICHMM KOMMYHHKAIMH, CIIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIFOUAIOLINX CIIOCOOHOCTh BBICTPAWBaTh OTHOLICHHS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL

MertanpeameTHble:

1. OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU MO3HABATEIbHBIMY JAeHCTBUSIMH

Bazoevie nozuueckue oeiicmeus:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTYaAIM3UPOBATH MPOOIEMY, paccMaTpUBAaTh e
BCECTOPOHHE;

YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JJIsI CPABHEHUS, KITaCCU(DUKAITIH
1 0000IIEeHH;

OMpEeNEeNsATh LEIN ACSITeNIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX JOCTHKEHMUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTPHBAEMBIX SIBICHUSX; pa3paldaThIBaTh
IUTAH PElICHHs] POOJIEMBI C YUYETOM aHAIM3a MMEIOIIUXCS MaTEePHATBHBIX U HEMaTepPHATbHBIX
pPECYpCOB;

BHOCUTHb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LIETISIM,
OIICHUBATh PUCKH ITOCJICACTBUH ACATEIHHOCTH;

KOOPJAMHHUPOBATH M BBIMOJHATH PabOTy B YCIOBHUSX pEATbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bazoevie uccneoosamenvckue oeiicmeus:

BJIQJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATEIHCKON U MTPOCKTHOM JEATETbHOCTH, HaBbIKAMHU
paspernieHus: mpooeM, CIOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSATEILHOMY IMOUCKY METOJIOB
pelieHust MpakTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B IMO3HAHUS;

OCYIIECTBJIATh PA3JIMYHBIE BHJBI JIEATCILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €T0
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MHTEPIIPETAIMY, TTPEOOpPa30BaHUI0 U MPUMEHEHHUIO B PAa3IMUYHBIX y4EOHBIX CHUTyallUsX, B TOM
YHCIIe TIPU CO3JaHUH YICOHBIX M COITUAITBHBIX MTPOEKTOB;

(GbopMHPOBATh HAYUHBIN THUIT MBIIIJICHUS, BIAJIETh HAYYHON TEPMUHOJIOTHEHN, KIIOYEBBIMU
MOHSATUSMUA U METOJIAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJlayl B OOpa30BaTEIbHON IESITENBHOCTH U
YKU3HEHHBIX CUTYAIIUX;

BBISIBJIATh TIPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTYaJIU3UpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3Y €€ PEIICHHS], HAXOAUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBATh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEUICHUs 3aJadyd pPe3yJbTaThl, KPUTHUYECKHU
OIICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX; J1aBaTh OLEHKY
HOBBIM CHTYAIIHSIM, OIICHUBATH IPUOOPETEHHBIN OIBIT; OCYIIECTBIIATH [[EICHANPABICHHBIN TOUCK
nepeHoca CpeiCTB U COCOOOB EHCTBUS B MPOGECCHOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEJIbHYI0O W  MPAKTUYECKYI0  00jacTu
KU3HEACIATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00J1aCTE; BBIIBUTATh HOBBIC HJICH,
npejiaraTb OpUTHHAIbHBIE TOJXO/bl U PEHICHUs], CTaBUTh MPOOIEMBI U 33/1a4H, JTOMYCKAIOIINe
aJIbTEPHATUBHBIC PEIICHUS.

Paboma c ungpopmayuei:

BIIQJICTh HABBIKAMH TIOJYYCHHS HWHQPOpPMAIIMM W3 HWCTOYHUKOB pPA3HBIX THIIOB,
CaMOCTOSITENIbBHO ~ OCYIIECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATU3alMIl0 W HHTEPIPETAIUIO
uH(GOpPMAIIUN PA3INIHBIX BHJIOB U (OPM TPEICTABIICHUS;

CO3/1aBaTh TEKCTHI B pa3IUYHbBIX (hOpMaTax ¢ yueToM Ha3HaueHUsl HHPOPMAIINH U 11eJIeBOM
ayJIMTOPUH, BBIOUPAS ONTHMAILHYIO OPMY MIPEICTABICHUS U BH3yaTU3alliu;

OLIEHUBATh JIOCTOBEPHOCTH, JIESTUTUMHOCTh MH(GOpPMAIIUHU, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh CpeACTBA WH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHHU3AIMOHHBIX 3a7ad C COOIIOJIEHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOepexKEeHHs, IPABOBBIX U
STHYECKUX HOPM, HOPM MH(OPMAIIMOHHON OE€301MaCHOCTH;

BNIQJIETh HAaBBIKAMU pPACMO3HABaHMS M 3alIUThl HHpOpMAIUH, HHPOPMAIIMOHHOM
0€30MacHOCTH JINYHOCTH.

2. OsniaaeHne yHMBepPCAJIbHbIMHU YUeOHBIMU KOMMYHUKATHBHBIMHU A€HCTBUAMU
Obwenue:

OCYIIIECTBIISITh KOMMYHHUKAIIUU BO BceX cepax >KM3HH; pacrlo3HaBaTh HeBepOaIbHbIC
CpeJICTBA OOIICHMSI, TOHNMATh,

3HAYEHHUE COIMANBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKA KOH(MIMKTHBIX CUTYaIUil U
CMSITYATh KOH(IHKTHL;

BJIQ/IETh PA3JIUYHBIMU CLIOCOOAMU OOIIIEHHUS U B3aUMOJICHCTBUS; apTyMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYATh KOH(JIMKTHBIC CUTYAIUH;

Pa3BEpPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HUCIIOJIB30BAHUEM S3BIKOBBIX
CPEJICTB.

Coemecmnan deamenbHocms:

MMOHUMATh U UCTIOJB30BaTh IPEUMYIIIECTBA KOMAaHIHON ¥ HHIUBUyaTbHOU PabOTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACMCTBHI C y4EeTOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEHN KaXKJI0T0 4JieHa KOJUIEKTHBA;

MPUHUMATh 1M COBMECTHOM JI€ATE€IbHOCTH, OpPraHW30BBIBaTh M KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PACIPEIEIATh POJIM C YYETOM MHEHHI
Y4aCTHUKOB, OOCYXKIAaTh Pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJaJa M BKJIAJA KaXKJOTO yYaCTHUKA KOMaH/bl B OOIIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpenjiaraTh HOBbIE YYEOHBIE HCCIIEOBATEILCKUE W COLHUATBHBIC MPOCKTHI, OICHUBATH
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UJeH C TO3UIMU HOBU3HBI, OPUTUHATBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATETMYECKOE IOBEACHHWE B PA3JIMYHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

3. OBiageHne yHMBepCAJIbHBIMH YUeOHBIMH PeryJsiTUBHBIMU /1efiCTBUSMH

Camoopeanuzayus:

CaMOCTOSITEJIbHO OCYILIECTBIISITh IT03HABATEIbHYIO JESTEIBHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyIUpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAESITETbHOCTH U
YKU3HEHHBIX CUTYAIUX;

CaMOCTOSITENTFHO COCTAaBJIATH IUIaH PEIICHUs TPOOJIEMBI C YIETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U NIPENOUTEHUI; 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsaTh paMKu ydyeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPENNOYTEHUH; Jenarh
OCO3HaHHBII BBIOOpP, ApIryMEHTHPOBATh €70, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLIEHUBATh MIPHUOOPETEHHBIN OTIBIT;

CTIOCOOCTBOBATH (POPMUPOBAHUIO M TIPOSBICHUIO IIUPOKOH IPYIUIINH B PA3HBIX 00JIACTSIX
3HaHM, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

Camokonmpony:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBHI B AESITENHHOCTb, OIICHUBATDH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIa/I€Th HABbIKAMU MO3HABATENbHOMN pedIeKCUU Kak OCO3HAHMS COBEPILIAEMBIX JACHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIHTaTOB U OCHOBAHUH, HCIIOJIb30BATh MPUEMBI Pe(IIeKCHH
JUTSL OLIEHKU CUTYAIliH, BBIOOpA BEPHOTO PELICHHUS;

OLIEHHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHH)KEHUIO; IPUHUMATH
MOTHBBI U ApTYMEHTHI JPYTUX IIPU aHATHU3E PE3YNIbTaTOB JAEATEIbHOCTH.

Ilpunamusn ceosa u opyaux:

MPUHUMATD ce0sl, MOHUMAas CBOU HEAOCTAaTKU U JIOCTOWHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

IIpenmeTHbIe:

10 xknacc

BJIaJICHUE TIPEJCTABICHUAMU O POJIM HMH(OPMALMK M CBS3aHHBIX C HEHMl MPOIIECCOB B
npupojie, TeXHUKe W oOlmiecTBe, MOHATHsIMH "HHpOpManus", "mHGOpMaOHHBINA mporecc',
"cucrema", "KOMITOHEHTHI cucteMbl", "cuctemHbId 3 dext”, "mHbopmamroHHas cucTrema',
"cuctema ynpasieHus";

BIIQJICHHE MeETOoJlaMU TMoucka WHpopManuu B ceTH VHTepHET, yMeHue KpPUTHUYECKH
OLIEHUBATh WH(OPMAIIHIO, TOTYYESHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepHu30BaTh OOJbIIME JaHHBIC, MPUBOJIUTH MPUMEPHl UCTOYHUKOB HX
NOJTyYEeHUsI M HAIpaBJICHHs HCIIOJNb30BaHUS, YMEHHE KIaCCU(HUIMPOBATH OCHOBHBIC 3a/laud
aHaJM3a JaHHBIX (IPOrHO3MPOBaHME, KiIacCU(PHKAIUS, KIIACTepU3allusl, aHAIU3 OTKJIOHEHUN),
MOHMMATh IOCJIEJIOBATEIbHOCTD PEIIEHUS 33a[a4 aHalu3a JAHHBIX: COOp NEPBUUYHBIX JAHHBIX,
OUMCTKAa M OIEHKa KadyecTBa NaHHBIX, BHIOOp W/WIIM TMOCTPOCHHE MOJENHd, Mpeodpa3oBaHUe
JAaHHBIX, BU3yaJIu3alus JAHHBIX, UHTEPIIPETALINS PE3YIbTATOB;

MOHMMAaHUE OCHOBHBIX MPUHIHUIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHACHIIUH Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMH pabOThl C OMNEpPallMOHHBIMU CHCTEMaMH, OCHOBHBIMU BUIAMH
IPOTPaAMMHOTO OOecTieueHHs TSl peleHHsT y4eOHBIX 3a7a4 110 BHIOpaHHOMN

CrelHaTnu3allnu;

HaJIMYue TMPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX U MX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OpraHU3aluu U (YHKIMOHUPOBAHUS KOMIBIOTEPHBIX ceTed, 00 oOmmx
NPUHIUIAX pa3pabOTK U GYHKIMOHUPOBAHUS MHTEPHET-TIPHIIOKEHHIA;

MOHUMaHKEe Yrpo3 WH(POpPMALIMOHHOW 0€30MacHOCTH, UCIIOJIb30BAHNE METO/IOB U CPE/ICTB
NPOTHBOACHUCTBUSL STHM Yrpo3aMm, COOJIOJeHHe Mep 0e30MacHOCTH, MPeAOTBPAIIAIONIINX
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HE3aKOHHOE paclpoCTpaHEHHE NEepPCOHATBHBIX JaHHBIX, COOJIO/EHHE TPeOOBaHUI TEXHUKHU
0€30MaCHOCTH ¥ TUTHEHBI TPU paboTe ¢ KOMIBIOTEPAMH U JPYTUMH KOMIIOHEHTaMH ITU(PPOBOTO
OKpYXXEHHS, TOHUMAaHUE MPABOBBIX OCHOB MCIOJB30BAaHHMS KOMITBIOTEPHBIX IpOrpaMm, 0a3
JAHHBIX ¥ paboThl B ceTn IHTEepHET;

MOHUMAHUE OCHOBHBIX IPUHIMIIOB JUCKPETH3ALMH PA3IUYHBIX BHUIOB HH(MOPMAIUH,
YMEHHUE OTpeneNniaTh HHHOPMAIIMOHHBIH 00beM TEKCTOBBIX, IPah)UIECKUX U 3BYKOBBIX JTaHHBIX
NP 3aJaHHBIX ITapaMeTpax AMCKPETU3AINH, YMEHHE ONPEIeIsATh CPETHIOI CKOPOCTh Mepeaadn
JTAHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHH Nlepeiayr MPH H3MEHEHUN HH()OpMAIIHOHHOTO 00BeMa
JIAHHBIX U XapaKTePUCTUK KaHaia CBSI3H;

YMEHHE HCIOJb30BaTh MPU PEIICHHH 337ad CBOWCTBA IMO3WIIMOHHOW 3alMCh YHUCET,
aJITOPUTMa TOCTPOEHUS 3alMCH YHWCIa B TO3UIIMOHHOW CHCTEME CYHCIEHHS C 3aJaHHBIM
OCHOBAHHMEM U TIOCTPOCHMS YHCIIA TIO CTPOKE, COAEPIKAIIEeH 3anuch ATOr0 YHCIa B TTO3UIIMOHHOM
CHCTEME CUHCIICHUS C 3a/JaHHBIM OCHOBAaHHEM, YMEHHE BBITIOHATH apU(PMETHIECKUE OTICPAINH B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

YMEHHE BBINOJHATH NPEOOpPa3OBaHMs JIOTUYECKUX BBIPAKEHUH, HCIIOIb3Yys 3aKOHBI
areOphl JIOTUKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPAKEHHUE B AM3BIOHKTHBHON M KOHBIOHKTHBHOM
HOpPMaNbHBIX (hopMax IO 3aJaHHOW TaOJIWIle MCTUHHOCTH, MCCIIEA0BATh 00JACTh MCTUHHOCTH
BBICKa3bIBaHUS, COJIEPIKAILIETO0 TIEPEMEHHBIEC, pEIlaTh HECIOKHBIE JIOTHUECKHE ypaBHEHHUS H
CHCTEMbI YpaBHEHHUIA;

MOHMMaHHe 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOH M TEKCTOBOW WH(pOpMaluu
(3amuch 4Ymcen B TMO3HMIMOHHON CHCTEME CYMCIICHHs, HAXOXKIAEHHE BCEX IPOCTHIX YHCEN B
3aJJaHHOM JHaria3oHe, 00paboTka MHOTOPA3PSAHBIX LENbIX YHCET, aHAJIH3 CUMBOJIBHBIX CTPOK H
JPYTHX ), AITOPUTMOB [TOUCKA U COPTUPOBKH, YMEHHUE OMPEACIATh CIOKHOCTh H3Y9aeMbIX B Kypce
0a30BbIX AITOPUTMOB (CYMMHUPOBAHHE JIIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, TepeOOpHbIe
QJITOPUTMBI, JIBOWYHBIA TOWCK) W TPUBOIUTH INPHUMEPHl HECKOJIBKUX aITOPUTMOB pa3HOMN
CJIO’KHOCTH JIJISl pEIICHUs OTHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIBHBIM SI3IKOM ITPOTPaMMHUPOBaHHS BbIcoKoro ypoBHs (Python, Java,
C++, C#), npencraBneHussMA O 0a30BBIX THUIAX MAHHBIX M CTPYKTypax IaHHBIX, YMEHHE
UCIIONIb30BAaTh OCHOBHBIC  YINPABISIOIINE KOHCTPYKLUHM, YMEHHE OCYLIECTBIISATh aHAJIM3
NPEUIOKEHHONW MPOrpaMMBbI: OIPENeNATh Pe3yabTaThl pabOThl MPOrpaMMbl TPU 3aJaHHBIX
WCXOJHBIX JaHHBIX, ONpPENeNATh, NPH KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO ITOJy4EeHHUE
yKa3aHHBIX pPE3YJIbTAaTOB, BBIBIATH JAHHBIE, KOTOPhIE MOTYT TPUBECTH K OIMMOKE B padoTe
pOrpaMMBI, (POPMYITUPOBATH MPEIIOKEHHS IO YITYUIISHHIO TPOTPAMMHOTO KO/Ia;

YMEHHE CO3[aBaTh CTPYKTYPHPOBAHHBIC TEKCTOBBIC JOKYMEHTHI U JIEMOHCTPAIMOHHBIC
MaTepuasbl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB |
00JIauHBIX CEPBHCOB;

YMEHHE MCIIOIb30BATh AIEKTPOHHBIE TAOIUIIBI ISl aHATTN3a, IPE/ICTaBICHUS H 00pabOTKH
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHEr0 apu(pMETHYECKOro, HAMOONBIIET0 H
HAMMEHBIIETO 3HAYEHUH, PelIeHne YpaBHEHHH, BEIOOP ONTHMAIIBHOTO PEIICHUs, T0100p JIMHUU
TpeH/a, pelIeHne 3a1a4 POTHO3UPOBAHUS).

11 xknace

YMEHHE CTPOWTH HEPaBHOMEpHBIE KOMBI, JOMYCKAIOUIME OJHO3HAYHOE JIEKOJUPOBAHHE
cooOmeHnii (MpeuKCHBIE KOJBI), HCIIOJIB30BaTh MPOCTEHIINE KOJABI, KOTOpPBIE MO3BOJISIOT
0oOHapy>KUBaTh U MCIPABIISATH OMIMOKU TIPH Mepeaade TaHHBIX, CTPOUTH KOJ, 00eCTeunBaIOIINN
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHUS HPU W3BECTHOM YacTOTE CHMBOJIOB,
HOSICHATH MPUHIUIIBI PA0OTHI TPOCTHIX AITOPUTMOB CXKATHS JAaHHBIX;

YMEHHE pellaTh ITOPUTMHYECKHE 33/1aud, CBS3aHHBIE C aHANMM30M rpadoB (3amaun
MIOCTPOCHHUS ONTHUMAIBHOTO MYTH MEXAY BeplIMHaMu Trpada, ompenaeneHusl KOoJIMYecTBa
Pa3MUYHBIX TyTEH MEeXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AlMKJIMYECKOro rpada), yMeHue
UCTIOJIB30BAaTh JIEPEBbsI TPH aHAIM3€ W TIOCTPOCHWH KOJIOB M JUIA TPEACTaBICHUS
apu(pMETHYECKIX BBIPAKECHUH, MU PEIICHUH 3a7ad MOMCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JIEpEeBO WIPHl 1O 3aJlaHHOMY QJITOPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
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CTpaTEruio Urpbl;

yMeHHUe pa3pabaThiBaTh U peaJu30BbIBATH B BU/IE MPOTPaMM 0a30BbIE aJITOPUTMBI, YMEHHUE
MCIIOJIb30BAaTh B MporpamMmax JaHHbIE pa3UYHBIX TUIIOB C YU€TOM OTPAaHUYECHUIN Ha IMana3oH UX
BO3MOYKHBIX 3HAYEHHM, TPUMEHSATH MIPU PEIICHUU 3a7a4 CTPYKTYPhI JAHHBIX (CIUCKH, CIIOBApH,
CTEKH, Ouepelnd, IEepeBbs), HCIIOJIB30BaTh 0a30Bble OINEpali CO CTPYKTYpaMH JaHHBIX,
MPUMEHSTHh CTaHJIAPTHBIC ¥ COOCTBEHHBIC MOAMPOTPAMMEI JIJIsi 00pa0OTKH YHCIIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, UCIIOIB30BATh MIPH pa3paboTke mporpaMm OUOINOTEKH MOANPOTrpaMM, 3HATh
(GYHKIIMOHATBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB Cpeibl pa3paboTKH, yMEHUE
UCIIONB30BAaTh CPEACTBA OTJIQJKM MPOrpaMM B Cpele MpPOorpaMMHpPOBaHHS, yMEHHE
JIOKYMEHTHUPOBATh MPOrPaMMBbl; YMEHHE CO3/IaBaTh BEO-CTPaHUIIbI;

BJIa/ICHHE OCHOBHBIMU CBEJCHUSAMH 0 0a3ax JaHHBIX, X CTPYKTYpE, CPEIICTBAX CO3AAHUS
U pabOTHI C HUMH, YMEHHE HCIIOJIH30BaTh TAOIHYHBIC (PEISIMOHHBIC) 0a3bl JAHHBIX (COCTABISATH
3anpockl B 0a3ax JaHHBIX, BHIOJHATH COPTUPOBKY M MOUCK 3amuceil B 0a3e JaHHBIX, HAMTONHATD
pa3zpaboTaHHyI0 0a3y TaHHBIX) ¥ CIIPABOYHBIC CHCTEMBIL;

YMEHHE HCIOIb30BaTh KOMITBIOTEPHO-MaTEMATHUECKUE MOJENHU JIsl aHAlIM3a OOBEKTOB U
poIeccoB:  (HOPMYIHpPOBATH I1€1h MOJCITUPOBAHUS, BBIMIONHATH AaHAIU3 PE3YyIbTATOB,
MOJIyYEHHBIX B XOJI€ MOJEIHPOBAHUS, OIICHUBATh COOTBETCTBHUE MOJETH MOJAETUPYEMOMY
00BEKTY WJTU TIPOLIECCY, MPEJICTABISATh PE3YIbTaThl MOJACIUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OPraHu30BbIBaTh JINYHOE WH(OPMALMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3TUYHBIX CPEACTB MUPPOBBIX TEXHOJIOTHUN, MOHUMAHUE BO3MOXKHOCTEH MH(PPOBHIX CEPBUCOB
rOCyIapCTBEHHBIX YCIYT, HIU(POBBIX 00pa30BaTEIHHBIX CEPBUCOB;

MMOHMMAHUE OCHOBHBIX MIPHUHIIUIIOB PabOTHI, BO3MOKHOCTEH U OTpaHUYCHUS] TPUMECHCHHUS
TEXHOJIOTHI MCKYCCTBEHHOT'O MHTEIUIEKTa B PA3JIMYHBIX OONACTSIX, HATMYHE MPEICTaBICHUN O
Kpyre pemaeMblX 3a7ad MAaIIUHHOrO oOydueHus (pacrmo3HaBaHWs, KilaccHpHUKAuu U
MPOTHO3UPOBAHUS) HAJTMUKE MPEICTABICHU 00 UCTIOIb30BaHUU UH()OPMAIIMOHHBIX TEXHOJIOTUI
B PA3JIMYHBIX PO(ECCUOHATBHBIX Cepax.

3. TemaTuueckoe NJaHHPOBaHHE

Kuaace KosmuectBo KoJsin4yecTBO 4acoB B roj Hroro
4acoB B Heae1o | OQo0s3aTeabHas Yacrs,
4acTh ¢popmupyemas
YYACTHHKAMH
o0pa3oBaTe/IbHbIX
OTHOIICHHU I
10 4 132 - 132
11 4 132 - 132
10 kaace
No KoJu-Bo
u/n Tema ypoka 4acoB 30P
(00s13aT.
YacTh)
Teopernueckue ocHOBbI HHpopMaTHKH (36 4)
1 Nudopmanus, nanueie 1 3HaHus. MIHGOpMaIMOHHBIE TTPOIIECCH B 1 bubnuorexa [JOK
IIPUPOJIE, TEXHUKE U OOIIECTBE.
2 HenpepeiBHBIE ¥ JUCKpETHBIE BEIWYMHBI U  CHUTHAJBIL. 1
HeobxomuMocTh JUCKPETU3aIT uH(pOpMaIny,
MpelHa3HAuYeHHOW MMl XpaHeHWs, mepegaud u oOpaboTKu B
IU(PPOBBIX CUCTEMAX.
3 JIBonuHOE KOoiMpoBaHue. PaBHOMEpHBIE M1 HEPABHOMEPHBIE KOJIBI. 1
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JlekonupoBaHHe  COOOIIEHUM, 3alHMCaHHBIX C  IIOMOIIbIO
HEpPaBHOMEPHBIX  KOJOB. YcinoBue @Pano. IlocTtpoenue
OJIHO3HAYHO JACKOAUPYEMBIX KOJIOB C IOMOIIBIO JI€pEBA.

4 Enuauner u3Mepenus konudecTBa mHbopmaruu. AndaBUTHBIN
MTOJIXOJT K OIICHKE KOJIMYeCTBa HH(OPMAIIHH.

5 Cucremsl cuncneHusi. Pa3BepHyTas 3amuch LENBIX U JPOOHBIX
yucedl B TMO3UIMOHHOM cuctemMe cuucieHus. CBoicTBa
MO3UIIMOHHON 3alMCH YHWCia: KOJIMYecTBO Iudp B 3allucH,
MPU3HAK JCIIMMOCTH YHCJIa HA OCHOBAaHUE CUCTEMBI CUMCIICHUSI.

6 AnropuTt™M mepeBoja LEJOro uuciaa u3 P-muHOM cHucTeMbl
CUHCJICHUS B IECITHYHYIO.

7 ANTOPUTM TIepeBOIa KOHEUHOH P-n4yHOM poOu B IECATUYHYIO.

8 AnropuT™M TIepeBOAa ILENOT0 YHCIa U3 JIECATUYHOM CHCTEMBI
curcieHus B P-nunyio.

9 ITepeBoa KOHEUHOM NECATUYHOM 1podu B P-muHyt0.

10 | [BomyHasi, BOCBMEpUYHAsi W IIECTHAIIATEPUYHAS CHUCTEMBI
CUHCJICHHUS, CBSI3b MEXK]Ty HUMHU.

11 | Apudmernueckne omnepanuu B  TO3WIUOHHBIX  CHUCTEMax
CUHCTICHUSI.

12 | TpouuHnas YpaBHOBELICHHAs cucrema CUYHUCIICHUS.
JIBoMYHOIECATUYHAS CHCTEMA CUUCIICHHUS.

13 | KomupoBanue tekcroB. KomupoBka ASCIL. OpnoOaliTHbIE
koaupoBku. Crangapr UNICODE. KoaupoBka  UTF-8.
Omnpenenenue UH(OPMAITMOHHOTO o0bema TEKCTOBBIX
COOOILIEHUH.

14 | Komupoanue nzobpaxxenuii. OneHka nHpOpMannoOHHOTO 00bema
rpadUyYecKuX JaHHBIX TPU 3aJaHHBIX pa3pelIeHUd U TIyOuHe
KonupoBaHusi  1Bera.  llBeroBele  Moxaenu.  Bekropnoe
kogupoBanue. dopmartel rpaduueckux (aiinos. TpexmepHas
rpaduka. OpakraapHas rpapuka.

15 | Komupomanume 3Byka. OrneHka uHpOpMaIMOHHOTO oOBEMa
3BYKOBBIX JaHHBIX TpPH 33JaHHBIX YacTOTE AUCKPETH3AlMU U
Pa3psAAHOCTH KOJIMPOBAHUS.

16 | Aunrebpa noruku. [TonsiTue BbicKa3biBaHUs. Bhicka3biBaTeabHbIE
dbopMbl  (TIpenUKAaTHI). KBanTopbl  cymiecTBOBaHMS U
BCEOOITHOCTH.

17 | Jlornueckue oneparuu. TaOauIlbl HCTUHHOCTH.

18 | Jlornueckue BolpaxeHus. JIornueckne TOXK/1€CTBA.

19 | [Hdoxa3aTenbCTBO JIOTUYECKHX TOXKJIECTB C IOMOIIBIO TaOJIHIL
VMCTUHHOCTH.

20 | Jlornueckue onepanyu U onepanuy HaJl MHOKECTBAMHU.

21 | 3akoHbl anreOphl JOTHKH. ODKBUBAJEHTHBIE TPEOOpa3oBaHUS
JIOTUYECKHUX BBIPAXKCHUM.

22 | Jloruueckue ypaBHEHUS U CUCTEMbI YPaBHEHHUI.

23 | Jloruueckue GyHKIIMU. 3aBUCUMOCTb KOJMYECTBA BO3MOKHBIX
JOoTUYecKUX (QYHKIUH OT KomuecTBa apryMeHToB. [lomHbie
CHCTEMBI JIOTUYECKUX (PYHKITHII.

24 | Kanonuueckue (GOpMBI JIOTHYECKUX BhIpakeHHd. COBEpIICHHBIE
IU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAallbHbIE (HOPMBI,
QJIITOPUTMBI UX TMIOCTPOCHHUS 110 TaOJIUIE HCTUHHOCTH.

25 | Jloruueckue »HJIEMEHTHI B COCTaB€ KOMIbIOTEpa. [purrep.
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CymMmarop. MHoropaspsanbiii cymmarop. [loctpoenne cxem Ha
JOTUYECKUX  JJIEeMEHTaX MO0  33JaHHOMY  JIOTHYECKOMY
BBIPOKEHHIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS IO JIOTUYECKOU
CXeMe.

26

[IpeacraBinenne LENBIX YHCE B MaMsITH  KOMIIBIOTEpA.
Orpanu4eHHOCTh  JUama3oHa dYHCeNl TMpPU  OrPaHUYCHHUH
KoJIM4uecTBa pa3paaoB. [lepenosHenune pa3psgHON CETKH.

27

be33HakoBble M 3HAKOBBIC JaHHBbIC. 3HAKOBBIM OWT. J|BOWYHEBIM
JTOTIOJTHUTEIBHBIN KOJI OTPUIIATEIbHBIX YHCETI.

28

[To6GuToBEIE JIOTHUECKHE omnepanuu. Jlormueckuii,
apupmeTnueckuii u ukaMyeckuit capuru. lludposanue c
MTOMOIIIbIO0 TOOUTOBOM onepanuu "uckmovaromiee MJIN".

29

HPGZICTaBJIeHI/IG BCIICCTBCHHBIX YHUCCII B MaMATU KOMIIBIOTCPA.
3Haqama;1 JaCcTb MW ITOPAAOK 4YHCIA. ZII/IaHaSOH 3HaYCHHI
BCIICCTBCHHBIX YHCCII. HpO6JI€MI>I XPpaHCHUS BCUICCTBCHHBIX
YUCCJI, CBA3AHHBIC C OTPAHUYCHUCM KOJIMYCCTBA pa3psa0B.

30

Brimonaenue onepaunﬁ C BEIMCCTBCHHBIMU YHCJIaMH, HAKOIIJICHHUC
OIINOOK IIpHY BBIYUCIICHUAX.

Hudposas rpamotHocTs (10 4)

31

TpeboBanusi TeXHUKH OE30MACHOCTH M TUTHEHBI NIPH paboTe ¢
KOMITBIOTEpAaMH ¥ JAPYTUMH  KOMIIOHEHTaMH  IH(PPOBOTO
OKPY>KEHUSI.

32

[TpuHIMOBl pabOTHl KOMMBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM.
Apxutektypa ¢oH Heiimana. ABTOMaTHYeCKOE BBIIOJIHEHHE
IPOrpaMMbl ITPOLECCOPOM.

33

OmnepatuBHasi, IOCTOSIHHAS M JIOJTOBpeMEHHas mamstb. OOMeH
JAaHHBIMU C TIOMOILBIO HIMH. KOHTpOJIIEphl BHENIHUX YCTPOMCTB.
IIpssMOM JOCTyN K MaMSITH.

34

OCHOBHbBIE TEHACHLIMH Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJOTHH.
[TapajtenpHble BBIYMCIECHHMS. MHOrOnpouneccopHble CHCTEMBI.
CynepKOMIIBIOTEPHI. Pacnipenenennsie BBIYUCIIUTEIIbHBIE
crcTeMbl M 00paboTKa OOJBIINX JaHHBIX

35

MoOumnbHbIe U (POBBIE YCTPOICTBA U MX POJIb B KOMMYHUKAIIHAX.
Bcerpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJIEPHL.
Pob6oTusnupoBaHHbIe TPOU3BOICTBA.

36

[IporpamMMHOe oOecnieueHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX
cucreM. Bumbl mporpaMMHOro oOecrieueHHs] ¥ MX Ha3HAuYCHUE.
OcoOeHHOCTH  TPOTPaMMHOTO  OOecreYeHus]  MOOWJIBHBIX
ycrporicTs. [lapamienpHoe mporpaMMHpPOBaHUE.

37

CucremHoe mporpamMmHoe oOecriedeHue.  OmnepalnoHHbIE
cuctembl. YTuiauthl. [paiiBepbl yctpoiicTB. MHcTamdmus u
JEMHCTAJUISIIHSI IPOTPAMMHOTO 00ECTICUCHUSI.

38

@ainoBsle cucTeMsbl. [IpUHIMIBI pa3MeleHUs] © UIMEHOBAHMS
(aiinoB B qonaroBpeMeHHOU maMsTH. [1labmons! 1s onrcaHus

rpyni ¢aitsios.

39

[Tporpammuoe obGecrnieuenue. JlumeH3npoBaHNEe NPOTrPAMMHOTO
obecriedyeHnss W TUQPPOBBIX pecypcoB. [IpompuerapHoe u
cBoOosHOE TporpamMmHOe oOecreueHne. Kommepueckoe u
HEKOMMEPUYECKOE HMCITOJIb30BaHHUE MPOrPAMMHOT0 00eCTIeUeHHS 1
I PPOBBIX PECYPCOB.

40

OTBGTCTBGHHOCTB, yCTaHaBJIMBaCMast 3aKOHOJAaTCIIbCTBOM

bubmunorexa LIOK
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Poccuiickoit ®exneparum 3a HEMPABOMEPHOE HCIOJIB30BAHUE
MIPOrpaMMHOTO o0ecreueHus: U MUPPOBBIX PECYPCOB.

Nudopmannonnbie TexHosorun (28 1)

41

TexcToBblll porieccop. PenaktupoBanue u popmMaTHpoOBaHUE.

[\

42

[TpoBepka opdorpadur u rpammatuku. CpenacrBa TOHWCKA U
aBTO3aMEHBI B TEKCTOBOM TIporieccope. Vcnonp3oBaHue CTUIICH.

43

CTpyKTypUpOBaHHBIE  TEKCTOBBIE  JOKYMEHTHI. CHocku,
ornasnenue. KomnexktuBHas paboTa ¢ JOKYMEHTaMH.

44

WNHCTpyMEHTBl pEleH3UpOBaHUs B TEKCTOBBIX IPOLECCOPAX.
OO0nayHble CEPBUCHI.

45

JNlenoBast  mepenucka. Pedepar. IlpaBmma  nuTHpoBaHUs
UCTOYHUKOB M oQopmieHHs OuOmmorpaguyeckux CChUIOK.
OdopmieHne crrcka JUTepaTyphl.

46

3HaKOMCTBO C KOMIIBIOTEPHOW BEpCTKOW TeKcTa. TexHuuyeckue
cpeactsa  BBoja Tekcra. (Crnenuann3upoBaHHBIE — CPENCTBA
pEOaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

47

Anamn3 maHgbix. OCHOBHBIE 3aJauyd  aHaiaW3a JTaHHBIX:
MPOTHO3MPOBAHUE, KIACCH(PUKAIUSA, KJIacTepHU3aIus, aHaIu3
OTKJIOHEHUH.

48

[TocenoBaTenbHOCTh PELIEHUS 3a7ad aHaIM3a JAHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KaueCTBa JaHHbIX, BBIOOD
W/WIM  TIOCTPOGHHE  MOJENH, TpeoOpa3oBaHUE  JIaHHBIX,
BU3YyaJIM3allusl IaHHBIX, UHTEPIpPETallls Pe3yIbTaTOB.

49

[TporpamMMHBIE CpeaCTBa U MHTEPHET-CEPBUCHI IJIs1 00OpabOTKH H
IpEACTaBICHUs]  JaHHBIX. bonbmme panHble.  MammHHOE
oOy4yeHne. IHTeIeKTyalbHbII aHAIN3 JAaHHBIX.

50

AHanu3 JaHHBIX C TOMOILBIO MJIEKTPOHHBIX Tabauil. Beruucnenue
CYMMBI, CpeIHero apu(METHIECKOTO, HanOOJIBIIETO
(HauMeHbIIero) 3HaYeHUs AUaa3oHa.

51

Brruuciienue korpGuIenTa KOppessiiuy ABYX PsiIOB TaHHBIX.

\S}

52

[TocTpoeHne CTOMOYATHIX, TMHEHYATHIX U KPYTOBBIX JTUATPAMM.
ITocTpoenue rpadgukoB GyHKITHI.

53

[TogOop nuHuK TpeHaa, penieHue 3aj1a4 NPOrHo3uPOBaHUSL.

\S}

54

UucneHHoe pelleHHe ypaBHEHUH ¢ TMOMOIIbI0 mojabopa
napamerpa. OnTuMuzaius Kak MOWCK HAWIY4IIEero PEIIeHUs B
3aJIaHHBIX YCJIOBHSIX.

55

IleneBass ¢yHkuws, orpaHudeHus. JIokambHBIE U TIOO0ATHHBIN
MUHUMYMBI 11efeBod pyHkiuu. Pemenue 3agad onTUMHU3AIUN C
MTOMOIITBIO AIEKTPOHHBIX TAOJIHII.

but6mmoreka [IOK

udposasi rpamoTHOCTH (8 1)

56

[IpuHuMNBI ~ MOCTPOCHUST W anmapaTHble  KOMIIOHEHTHI
KOMIBIOTEpHBIX ceTed. CereBble MpOTOKOJbI. CeTh MHTEpHET.
Anpecatus B cetun HWutepuer. IIpotokomsr creka TCP/IP.
CucremMa TOMEHHBIX HMEH.

57

Paznenenne [P-cetn Ha MOJICETH C MOMOIIBIO MACOK IIOJICETEN.

—

58

CereBoe agmuHHCTpupoBaHue. [loslydeHHe NaHHBIX O CETEBBIX
HacTpoiikax KommbioTepa. [IpoBepka Hamuuusi CBSI3U C Y3JIOM
cetu. OnpeiesieHre MapupyTa ABH)KEHUS TAKETOB.

59

Bunel gestensHoct B cetn MuTepHer. CepBuchl MHTepHETA.
I'eonndopmannonHpie CUCTEMBL. [ €0JTOKAIIMOHHBIE CEPBUCHI
pealbHOTO  BpeMeHu (Hampumep, JIOKalus  MOOUIIBHBIX

bubmunorexa LIOK
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TeNe(OHOB, OIpEAEIEHUE 3arpyKEHHOCTH aBTOMarucrpaiei),
MHTEPHET-TOProBJis, OpOHUPOBaHUE OUIIETOB M TOCTHHHIL.

60

I'ocynmapcTBeHHBIE AIEKTPOHHBIC CEPBUCHI M yeIyru. ColuaibHbIe
CeTH - OpTraHU3aIs KOJUIEKTUBHOTO B3aMMOJCHUCTBUS M OOMEHa
nanHpiMUA.  CeTeBOM  JTHKET: TMpaBWiIa  TOBENCHUS B
kuOeprpocTpancTBe. [Ipobiema TMOIMHHOCTH — TOJTYYCHHOM
nHpopmanuu. OTKpBITEIE 00pa30BaTEILHBIE PECYPCHI.

61

TeXHOTeHHbIE M DJKOHOMHYECKHE YIpO3bl, CBS3aHHBIE C
KCIIOJIb30BAHUEM WH(OPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TexHonoruii. OOmue mpoOaeMbl 3alIUThl HHPOPMALMH H
MH(POPMAIMOHHOMN 0€30MacCHOCTH.

62

Cpenctpa 3amuThl HHGOPMAIIMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX
CeTsIX W aBTOMATH3WPOBAHHBIX WH()OPMAINMOHHBIX CHCTEMaX.
ITpaBoBoe o0ecnieueHre nHGHOPMaIIMOHHON OE30MaCHOCTH.

AJITOpUTMBI M IporpaMmupoBanue (46 1)

63

Omnpenenenre BO3MOXHBIX PE3yJIbTATOB pabOThl MPOCTEUIINX
QJITOPUTMOB YIIPABJICHUSI MCIOIHUTENSMU U BBIYMCIUTENbHBIX
anroputmoB. OrnpenesieHne UCXOJHBIX JaHHBIX, MPU KOTOPBIX
QITOPUTM MOXKET JaTh TpeOyeMbIil pe3ysbTar. DTalbl peHICHUs
3a/1a4 Ha KOMIIBIOTEPE.

64

WHcTpyMeHTallbHBIE  CpEeACTBA:  TPAHCIATOp,  OTJIATUMK,
npodunupoBumKk. Komnunsuus v MHTepHpeTanus Hporpamm.
BuprtyanbHble MallivHEbIL.

65

WNuterpupoBannas cpega pa3paboTtku. Meroasl  OTIAAKU
Mporpamm. Hcnons3zoBanue TPacCUPOBOYHBIX  TaOJHII.
Otnanounsiii BeiBOJ. [lomaroBoe BBHITIOJIHEHHE MPOTPAMMBL.
Touku octanoBa. [TpocMoTp 3HaUE€HMIT TEPEMEHHBIX.

66

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumnsr
JAHHBIX:  I[IEJIOYKMCIICHHbIE,  BEIIECTBEHHbIE,  CHUMBOJbHBIE,
JIOTHYECKHUE.

67

BetBnenus.

68

C0KHBIE YCIIOBUSI.

69

I_II/IKJ'IBI C YCIIOBHUCM.

70

[{KJIBI IO NEPEMEHHOM.

71

Bzanmo3ameHseMoCcTh Pa3IMYHbIX BUIAOB IIHUKJIIOB. I/IHBapI/IaHT
OUKJIIa. CocraBieHue OouKiIa ¢ HCIOJb30BAHUCM  3apaHCe
OINpCACIICHHOI'O MHBAPHAHTA MUKJIA.

NN NN

72

JlokyMeHTHUpOBaHue nporpamm. Mcnonp3oBaHHE KOMMEHTAPHUEB.
IlogroroBka omnucaHus @pOrpaMMbl W HHCTPYKIUU  JUIA
10JIb30BATES.

73

AnropuT™Mbl  00pa0OTKH HATypaJIbHBIX YHCEJ, 3allMCAHHBIX B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHHS: pa30MEHUE 3alUCH YUCIIa Ha
OTJIeNbHBIE MU(PBI, HAXOXKIEHUE CYMMBI U MPOU3BEACHUS ITUDD,
Hax0’KJICHHE MaKCUMaIbHOW (MUHHUMAJIBHON) ITU(DPHI.

74

HaxoxnaeHue Bcex MPOCThIX 4YMCENT B 3aJaHHOM JlMalla3oOHE.
IIpencraBnenue yncia B BUe HAOOpa MPOCTBIX COMHOMKHUTENEH.
ANropuTM OBICTPOrO BO3BEJICHUS B CTENEHb.

75

OOpaboTka NaHHBIX, XpaHSAMUXCS B (Qaiax. TekcToBble W
nBowuHble  (Qainel.  DaiinoBele  mepeMeHHBbIE  ((haiiiIoBBIe
ykazatenu). Urenne u3 (aiina. 3anuch B Gai.

76

Pazbuenne 3agaun Ha noazaaaqn. [loanporpaMmel (ipoueypsl 1

but6mmoreka [IOK
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GbyHKIUN).

77

Pexypcus. PexypcuBHBIE 00BEKTH ((pakTansi). PekypcuBHBIC
npouenyps! u Gpyaknuu. Mcnons3oBanue cTeka JJisi OpraHu3aIuu
PEKYPCHBHBIX BHI30BOB.

78

Ucnons3zoBanue CTaHJapTHOU OuOIMOTEKH SA3bIKa
nporpamMmupoBanus. Ilogkmrouenne OMOIMOTEK MOANPOrpamMM
CTOPOHHUX ITPOU3BOAUTENIECH. MOYJIBHBIN PUHIMII TOCTPOEHUS
ITPOrPAMM.

79

UYucnenHsle MeTo1bl. TOUHOE U MPUOIMKEHHOE PELICHUS 3a4a4H.
YucneHHble METOJbl pEIIEHUs ypaBHEHWH: Meronx mnepebopa,
METOJI TIOJIOBUHHOIO JeneHus. Ilonck makcumyma (MMUHMMYMa)
(GYHKIIMU OJJHOM MepeMEHHOM METOA0M MOJOBUHHOTO JICJIEHUS.

80

[TpubnuxeHHOe BBIYMCICHHE JUIMH KpPUBBIX. BbIUUCIeHHE
wiomaze QGuryp ¢ MOMOILBIO YHUCIEHHBIX METOI0B (METOx
IPSIMOYTOJIBHUKOB, METOJ1 TpAINeLuii).

81

OO6paboTka CHMBOJIBHBIX JIaHHBIX. BcTpoeHHbIe DyHKIMU s3BIKA
IPOrpaMMHUPOBaHUS JUIsl 00pabOTKH CHMBOJIBHBIX CTPOK.

82

AAropuTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: TTOACYET KOJTMYECTBA
MOSIBJICHUH CHUMBOJIa B CTPOKE, pa3OMeHue CTPOKH Ha cJoBa IO
npoOeabHBIM CHUMBOJAM, IOMCK TOACTPOKM BHYTPH JaHHOM
CTPOKH, 3aME€Ha HalJIEHHOW MOJICTPOKH Ha JAPYTYIO CTPOKY.

83

I'eneparus Bcex ¢I0B B HEKOTOPOM an(aBuTe, yIOBIETBOPSIOIINX
3aJaHHBIM  orpaHudyeHusM. [lpeoOpasoBaHme  uucia B
CHUMBOJIbHYIO CTPOKY U 00paTHO.

84

MaccuBsl M TOCIIEIOBAaTENbHOCTH  4YHCENl.  Bpluncinenue
000O0IIEHHBIX XapaKTEPUCTUK IJIEMEHTOB MAacCHUBA HIIA YUCIIOBOM
MOCNIE0BATENBHOCTH  (CYMMBI,  MPOU3BEACHUS,  CPEIHEro
apu(pMEeTHIECKOTO, MUHUMAIIEHOTO Y MAKCHMAJILHOTO DJIEMEHTOB,
KOJIMYECTBA  DJIEMEHTOB,  YJIOBJIETBOPSIOUMX  33JaHHOMY
yCJ0BHI0). JINHEMHBIN MOUCK 3aJaHHOTO 3HAYCHUS] B MACCHUBE.

85

CoptupoBka onHOMepHOro MaccuBa. [IpocTele  MeTOABI
COPTUPOBKHM (METOA Iy3bIpbKa, METOJ BBIOOpA, COPTHUPOBKA
BcTaBkamu). CopTupoBKa ciusiHMEM. beicTpas copTUpoBKa
maccuBa  (asroput™M  Quicksort).  JIBowuHBI  TOWMCK B
OTCOPTHUPOBAHHOM MAacCCHBE.

86

JIByMepHbIE MaccHUBBI (MAaTpHIlbl). AJTOPHUTMBI  00pabOTKH
JIBYMEPHBIX MAacCHUBOB: 3allOJHEHUE JIByMEPHOI'O YHCIOBOTO
MaccHBa 10 3aJjaHHBIM [IPaBHJIaM, TOMCK AJIEMEHTA B IBYMEPHOM
MaccuBe, BBIYMCICHHE MakcUMyMma (MMHHMyMa) W CYMMBI
JJIEMEHTOB JBYMEPHOI'O MAacCHBa, IIEPECTAHOBKA CTPOK H
CTOJIOIIOB IBYMEPHOI'O MacCHBa.

Hudposas rpamoTHoOCTH (4 4)

87

[IpenoTBpamieHne HECAaHKIIMOHMPOBAHHOTO JOCTYNa K JIMYHOW
KOH(HICHIINATEHON UHpOpMaInH, XpaHsLencs Ha
NepCOHAILHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPOHCTBAX.

88

Bpenonocnoe mporpaMMHoOe o0ecrieueHue U CrocoObl OOPHOBI C
HUM. AHTHBHPYCHBIE TporpaMMbl. OpraHu3aIus JHYHOTO apXHBa
uHpopmanuu. PesepBHoe komupoBaHue. I[laponbHas 3amuTa
apxuBa.

89

[lIudpoBanre naHHbIX. CHMMETpPUYHBIE W HECUMMETPUYHBIC
mmdper. Mudper npocroit 3amensl. Hudp Hesaps. Mudp

but6mmoreka [IOK
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Bmxenepa. Anroputm mmdposanus RSA.

Hroro: 132
11 kaace
No Kou-Bo
u/n Tema ypoka 4acoB 30P
(00s13aT.
YacTh)
Teopernueckne 0cCHOBbI HH(pOpMATHKH (24 4)

1 Teopernyeckne MOAXOABI K OIEHKE KOJWYECTBAa WH(OpMaIuu. 2 but6mmoreka [IOK
3akoH ammuTHBHOCTH  uHGpopMamuu. Dopmyma  XapTiu.
Nudopmanus u BepossitTHOCTh. Dopmyiia [llenHoHAa.

2 Anroput™mbl cxatus gaHHbIX. Anroputm RLE. Ausnroputm 2
Xapdmana. Anroputm LZW. AnropuTmbl CKaTHs JaHHBIX C
MOTEPSIMU.  YMEHBbIIEHUE TJIYyOMHBI KOJUPOBAHUS  IIBETA.
OcHoBHbI€ Haeu anroput™moB cxatusi JPEG, MP3.

3 CkopocTb nepefauyn JaHHBIX. 3aBUCUMOCTb BPEMEHU MEPEIaYu OT 1
nH(OPMALIMOHHOTO O0beMa JaHHBIX U XapaKTePUCTHK KaHaia
CBSI3H.

4 [TprurHBI BOSHUKHOBEHHS OIMMOOK MpH Tiepeaadue 1aHHbIX. Kosbl, 1
MO3BOJISIIOIIME ~ OOHApYy)XWBaTh WM WCHOPABIATH  OIIMOKH,
BO3HUKAIOIINE MIPU Nepeiade JaHHBIX.

5 Paccrosiune Xsmmunra. KonupoBanue ¢ moBTOpeHHEM OWTOB. 1
Kozapr XomMmusra.

6 Cucrembl. KOMIOHEHTBI CHUCTEMBI U UX B3aUMOJCICTBUE. 1
Cuctemusblii 3¢ ¢dexr. VYmpaBneHue Kak HWHPOPMAIMOHHBINA
npouecc. OOpaTHas CBS3b.

7 Mopenu u moaenupoBanue. Llens moaenupoBanus. CoOoTBETCTBUE 2
MOJIETTM  MOJECIUPYEMOMY OOBEKTY WM Tpoleccy, LeIu
MozenupoBanus. Gopmanuzanus NPUKIAIHBIX 3a]1a4.

8 [IpencraBienue pe3yabTaTOB MOJEIUPOBAHUS B BUIE, yI0OHOM 2
JUISS  BOCHIPHSITHSI 4YeloBeKOM. [ 'padudeckoe TMpeacTaBlieHUE
JAHHBIX (CXEMbI, TAOJIHIIBI, TPA(hUKH).

9 I'padsl. OcHoBHBIE TOHATHA. Busl rpados. Onucanue rpados ¢ 2
MOMOIIBI0 MAaTPHIl CMEXHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB
CMEXHOCTH.

10 | PemieHne anrOpuTMHUYECKHX 3aJad, CBSI3aHHBIX C aHAIM30M 2
rpadoB (MOCTPOEHUE ONTUMAIBHOTO MYTH MEXKIY BEpIIUHAMH
rpada, ompeneneHHe KOIWYEeCTBa PA3JIUYHBIX MyTeH MEXIy
BEPIIMHAMY OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada).

11 | HepeBws. bunapnoe nepeBo. lepeBbs moucka. CriocoObl 00x0/1a 2
nepesa. llpencrarieHne apu(pMETHUECKUX BBIPAKCHHUA B BHJIE
nepeBa. JIUCKpeTHbIE UIpPbl JABYX UIPOKOB C  TOJHOMN
nHpOpMaIHen.

12 | IlocTpoenme nepeBa mepedopa BapUaHTOB, ONMHMCAHKWE CTPATETUH 2
UTPbl B Ta0MU4yHOW Qopme. BBIMTPHIIIHBIE W MPOUTPHIITHBIE
MO3UIMHU. BBIUTPEINIHEBIE CTpaTeruy.

13 | CpencrBa HCKYCCTBEHHOTO HWHTeIIeKTa. CepBHUCHI MAIIMHHOTO 2

IepeBoJa M paclo3HaBaHus YCTHOM peun. KoruutusHble
CEPBHCHI. Vpentndukanyss M HOUCK  H300pakeHui,

19




pacrniozHaBanue Jinil. CaMmoo0y4daronrecs: CUCTEMBI.

14

HckycCTBEHHBII ~ MHTEUIEKT B KOMIIBIOTEPHBIX — HIPax.
Hcnons3oBaHne METONOB MCKYCCTBEHHOI'O HHTEIUIEKTAa B
o0yyaromux CHUCTEMAX. Hcnons3oBanne METOJI0B
HCKYCCTBEHHOI'0 MHTEJUIEKTA B poOoTOTEXHUKE. IHTEpHET Beleil.
IlepcrieKTHBBI Pa3BUTUS KOMIIBIOTEPHBIX HMHTEIUIEKTYaIbHBIX
cucreM. HelipoHHBIE ceTH.

Nudopmanmnonnbie Texnosornu (38 u)

15

OTaIbl KOMIIBIOTCPHO-MAaTEMATUYCCKOT' O MOACIIMPOBAHUSA:
IIOCTAaHOBKaA 3aJa4u, pa3pa60TKa MOJICIIN, TCCTUPOBAHHUEC MOICIIN,
KOMHBIOTepHBIf/'I OKCIICPUMCHT, aHaJn3 PE3YIbTATOB
MOJCIINPOBAHUA.

16

HI/ICerTI/I?;aHI/ISI npu MAaTCMaTH4YCCKOM MOACIIMPOBAHUUA
HCIIPCPBIBHLIX IMTPOICCCOB. MOI[eJ'II/IpOBaHI/Ie JABHUXKXCHUA.

17

MopenupoBaHie OHOJIOTUYECKHX CHCTEM.

\S}

18

MaremMaTHudecKue MOACIN B OKOHOMUKC. BrruncauTenbHEBIE
OKCIICPUMCHTEI C MOACIISIMH.

19

OOpaboTka pe3ynbTaTOB JKCIEpPUMEHTa. MeTo] HamMEHBIINX
kBagparoB. OILlEHKa YMCIOBBIX IApaMeTPOB MOJEIUPYEMbIX
O00BEKTOB W TpoleccoB. BoccraHoBineHHE 3aBHCHUMOCTEH IO
pe3yabTaTaM dKCIIepUMEHTA.

20

BeposiTHOCTHBIE MOJEIIH. Mertonsl Momnte-Kapro.
Nmuranmonnoe  mopenupoBaHue.  CUCTEMBI ~ MaccoBOIO
00CITyKIBaHUSI.

21

Tabmuunble  (pensiiioHHBIE) 0a3bl  AaHHBIX. Tabnuma -
NpeJCTaBIeHUe CBeleHUH 00 OMHOTHUMHBIX oObekrax. Ilome,
sanuchk. Korou TtaOiuipl. PaGora ¢ roroBoii 0a3ol HaHHBIX.
3amoiHeHKE 0a3bl JaHHBIX.

22

[Touck, copTupoBKa 1 GUIbTpaIUs JaHHBIX. 3alIPOCHI HA BEIOOPKY
JMAHHBIX. 3ampochl C MapaMeTpaMu. Bprumucisembie MO B
3anpocax.

23

MHuorotabnuanble  0a3pl  JaHHBIX. THIBI  CBSI3eH  MEXITY
tabmumamu. Bremnuii xmrod. I[lemoctHocTh 0a3bl  TaHHBIX.
3ampockl K MHOTOTA0IMYHEIM 0a3aM JaHHBIX.

24

HNutepner-npunoxenus. [loHsTue o cepBepHOM U KIMEHTCKOH
yacTax caita. TexHomorus "KIueHT - cepBep', e JOCTOMHCTBA U
HEJOCTaTKH.

25

Ocnogsl s13p1ka HTML u kackagaeix Tabmui ctuneit (CSS).

(o¢]

26

Cuenapuu Ha si3b1ke JavaScript. @opmbl Ha BeOcTpaHHIIE.

\S}

27

Pa3menienue Be6-caiiToB. Yciyra XxocTuHra. 3arpyska (aisioB Ha
CauT.

bubnuoreka [JOK

AJITOpUTMBI 1 IporpaMMupoBanme (48 1)

28

@opManuzanus NOHATUA anroputMma. MammHa TeropuHra kax
YHUBEpCaIbHasi MOJIeNIb BeuKcieHui. Te3uc Yepua-TrropuHra.

29

OmeHka CJIOXHOCTH BbIUMCIEHUH. Bpemsi paboTel U 00beM
UCTIONIB3yeMO MaMsATH, UX 3aBUCHMOCTh OT pa3Mepa MCXOTHBIX
naHHbIX. OIeHKa aCHMOTOTHYECKOW CIIOKHOCTH aJITOPUTMOB.
ANTOpUTMBI  TIOJIMHOMHAIBHOW  CIIOKHOCTH.  [lepeGopHbie
AITOPUTMBIL.

30

[Ipumepsl pa3NUYHBIX aJTOPUTMOB pEIIEHUS OJHOM 3aaauw,
KOTOpBIE HMEIOT Pa3IMUHYIO CI0KHOCTD.

Bbubmunoreka LIOK
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31

[Touck mpocThIX ymcen B 3aJlaHHOM JWara3oHe C IMOMOIIbIO
anroputma "penrero JparocdeHa.

32

MHoropaspsiHbIe LeJIble YUCIIa, 3a/1a41 JITUHHON apru(METHKH.

\S}

33

CrnoBapu  (accOIMaTHBHBIE MAaCCHUBBI, OTOOpa)keHus1). XOIII-
TaOJIULIBI.

34

HOCTpOGHI/Ie aJ'I(baBI/ITHO—‘laCTOTHOI‘O cJIoBapda il 3aaHHOI'O
TCKCTA.

35

Crexkn. AHanM3 TPaBWIBHOCTH CKOOOYHOTO  BBIPAXKCHHS.
Breruncnenne apudMeTnyeckoro BBIpaXEHHS, 3allMCAaHHOTO B
mocThUKCHOU popme.

36

Ouepenu. Mcnonps3zoBaHue odyepenn IJIi BPEMEHHOIO XpaHEHUs
JAHHBIX.

37

Anroputmbl Ha Tpadax. [locTpoeHne MHHUMAIBHOTO OCTOBHOTO
JiepeBa B3BEIICHHOTO CBS3HOTO HEOPUEHTUPOBAHHOTO rpada.

38

KonnuecTtBo  pasnuuHbIX — IyTed  MEXAYy  BepIIMHAMU
OPHEHTHPOBAHHOTO AIUKINYecKoro rpada. Anroputm JeiHKcTphbl.

39

JlepeBbs. Peanusanus 1epeBa ¢ HOMOIIBIO CChUIOYHBIX CTPYKTYP.
JlBonunbsle (OumHapHbIe) nepeBbs. IlocTpoenme nepeBa IS
3aJJaHHOTO  apu(METUYECKOro  BbIpake€HUs.  PekypcuBHbIE
aNITOPUTMBI 00X0/1a iepeBa. Mcronb30BaHue CTEKA M OUepeIH IS
o0xoa nepena.

40

JluHaMHuecKoe MporpaMMUPOBAHNUE KaK METOJ PELICHUS 3a]a4 C
COXpaHEHHEM IPOMEKYTOUHBIX PE3yJIbTAaTOB. 3a7auu, peliaeMble
C MOMOUIbIO JUHAMHYECKOI'O MPOTrpaMMHPOBAHUS: BBIYHUCICHHUE
PEKYPCUBHBIX (DYHKIMH, MOACYET KOJIMYECTBA BAPUAHTOB, 33/1a41
ONTHMHU3ALINH.

41

[Tonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM IPOTPAMMHPOBAHUH.
O0bekThl ¥ Knaccbl. CBOKMCTBA U MeTOAbl 00bEKTOB. OOBEKTHO-
OPHUEHTUPOBAHHBIN aHAJIN3.

42

Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
noaxoJa. MIHkancymsius, Hacjae10BaHue, MOTUMOPPHU3M.

43

Cpensl  ObicTpoli  pa3paboTku mporpamm. IIpoexTupoBanue
uHTepdeiica  MOIB30BATENS. Hcnonp30BaHue  TOTOBBIX
YIpaBJISIEMBIX 3JIEMEHTOB JUIsSI TOCTPOEHHsI HHTepdeiica.

44

O030p s3bIKOB TporpaMMupoBaHus. [loHsATHE O mMapagurmax
IIPOrpaMMHUPOBAHUS.

NudopmanuonHbie TeXHOJ0ruM (22 4

)

45

BBox m300paxeHHl ¢ UCIOIB30BAHUEM PA3ITUYHBIX HUPPOBBIX
ycTpoiicTB  (mudpoBBIX  (oTOANmapaTtoB U  MHUKPOCKOIIOB,
BUJICOKaMep, CKAaHEpPOB M JPYIHMX YCTpoWcTB). ['paduueckuii
penaKkTop. Pazpemenue. KangpupoBanue. Hcnpasnenue
MEPCIICKTHBBI.

46

I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKLus  IBETa.
OOecrBeunBaHne IBETHBIX H300pakeHuid. Perymb. Paborta ¢
obnactsimu. OUIBTPHI.

47

MHorocnoiHbsie n300pakeHus. TekcToBbie ciaow. Macka cliosl.
Kananbl. CoxpaHeHne BBIZICTICHHON 00JIACTH.

48

[ToaroroBka wWiuTFOCTparyii s BeO-CalTOB. AHMMHPOBAHHBIC
N300paKeHMsL.

49

Bextopnas rpaduka. IlpumurtuBbl. H3meHenue mopsaka
AJIEMEHTOB.

but6moreka [IOK
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50 | BelpaBHuBanue, pacnpeneneHue. ['pynnupoBka. Kpussie. 4
@opMaTbl BEKTOPHBIX PHUCYHKOB. lcnosb3oBaHHE KOHTYpOB.
BekTopu3zanus pacTpoBbIX H300payKEHUI.
51 | IlpyHUMIIBI TOCTPOCHUS M PEIAKTUPOBAHUS TPEXMEPHBIX MOJICIICH. 6
Cerounble Mozenu. Marepuaibl. MojaenupoBaHuE HCTOYHHUKOB
ocserieHus. Kamepsl. AnauTuBHbIe TeXHONOTHU (3D-ipuHTEpHI).
IToHsATHE O BUPTYAIbHON PEAIBHOCTHU U IOIIOJHEHHOMN PEeaJIbHOCTH.
Hroro: 132
*90P. BO0O3MOXHOCTh HCIIOJIB30BAHHSA 10 3TOM TEME  JJNEKTPOHHBIX  (LHM(PPOBBIX)
00pa30BaTeNbHbIX  PECYPCOB,  SBJSIIOIIMXCA  y4eOHO-METOJUYECKUMH  MaTepualaMu
(MynbTUMEIUNHBIE TPOTPaMMbl, JJIEKTPOHHbIE YUEOHUKHM U 3aJayHUKH, DIIEKTPOHHbIE

OMOIMOTEKH, BUPTyaJbHbIE J1a0OpaTOpUU, WIPOBBIE IPOrPAMMBI,

KOJUICKIIUU ITU(POBBIX

00pa30BaTeNbHbIX PECYPCOB), UCIOIB3YEMBIMU JJI1 OOyYEHUSI U BOCIUTAHUS Pa3IMYHbIX TPYIII
[I0JIb30BATENEH, MPEICTAaBICHHBIMU B AJIEKTPOHHOM (LIM(PPOBOM) BHJE U PpPEaTU3YIOIIUMHU
nunaktuueckue BosmoxkHoctu UKT, comepkanre KOTOPBIX COOTBETCTBYET 3aKOHOATEIHCTBY 00
00pa3oBaHuH.
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