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1. Copep:xanue yueOHOIO npeamera

10 KJIACC

udpoBasi rpaMOTHOCTD.

TpeboBanus TEXHUKU 0€30MIaCHOCTU M TUTUEHBI ITPH paboTe ¢ KOMIIBIOTEPAMU U APYTUMU
KOMITOHEHTaMHU [IU(POBOTO OKPYKEHHUS.

[MpuHIMIB pabOTHl KOMIBIOTEPOB W KOMITBIOTEPHBIX CHCTEM. ApXHTEKTypa (¢HOH
Heiimana. ABTomaThuyeckoe BBIMOJIHEHHE MpPOrpamMmbl  MpoieccopoM. OnepaTuBHasi,
MOCTOSIHHAsI M JTONTOBpEeMeHHas mamsaTh. OOMEH JaHHBIMU C MOMOIIBI0 MMH. KOHTpomeps
BHEIIHUX yCTPOUCTB. [TpsiMoii 1ocTyn K mamsTH.

OcCHOBHBIE TEHJCHIIMM Pa3BUTHUS KOMIBIOTEPHBIX TexHosoruit. [lapamnensHbie
BbIUKCIeHUs. MHorompoueccopubie  cucteMbl.  CynepkoMmbloTepsl.  PacnpeneneHHbie
BBIUHCIUTENbHBIE CUCTEMBI U 00paboTKa 60bIINX JaHHBIX. MOOHIIbHBIE TG POBLIE yCTPONCTBA
U UX polb B KOMMYHHUKalMsX. BcTpoeHHbIE KOMIOBIOTEPHl. MUKPOKOHTPOIIIEPHI.
Pob6oTusupoBaHHbIe TPOU3BO/ICTBA.

[IporpammHoe obOecniedyeHHE KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. BuJbI
MPOrpaMMHOTO obecriedeHuss U uX Ha3HaueHue. OCOOEHHOCTH MPOTPaMMHOTO OOeCHeUeHUs
MOOUIBHBIX ycTpoicTB. [lapannenbHoe nporpammupoBanue. CHCTEMHOE NpPOrpaMMHOE
obecrieuenre. OrnepalliOHHBIE CUCTEMBI. Y TUIUTHL. JlpaiiBepsl ycTpoicTB. MHCTamusmus u
JIEUHCTAIUTSIIASA TPOTPAMMHOTO 00ecTieueHHs!.

daitnoBele cucTeMbl. [IpUHINIIBI pa3MeEIIeHUsT 1 UMEHOBaHUS (aiijIoB B TOJITOBPEMEHHOM
namsty. [1labmoHb! 1i1st onucanus rpymi (Haios.

[IporpamMmmHuoe oOecnieuenue. JInrieH3upoBaHue MporpaMMHOro odecrnedeHust 1 U poBbIX
pecypcos. IlponpuerapHoe u cBoOOAHOE mporpamMmHOe obecrieueHne. Kommepdeckoe wu
HEKOMMEpPUYECKOE HCMOJIb30BaHUE MPOrpaMMHOr0 obecreueHuss W HU(GPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh, YCTaHABJIMBaeMas 3aKOHOAATENbCTBOM Poccuiickoir denepauuu 3a
HEMpaBOMEPHOE UCTOIb30BaHUE MPOTPaMMHOT0 obecredeHus 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.

Pa3znenenne IP-cetm Ha moaceTH € IIOMOINBIO Macok moxacereii. (CereBoe
agMuHUCTpupoBaHue. [lomydeHue MaHHBIX O CETEBBIX HACTpOWKax KommbroTepa. I[IpoBepka
HaJIMYUs CBS3H € y37I0M ceTH. OmnpeneneHre MapiipyTa ABHKEHUS TaKeTOB.

Buner nestenpHocTH B cetn MHTepHeT. CepBuchkl MHTepHeTa. ['eomHpopManmoHHbIe
CUCTEeMBI. [ €0IOKaIMOHHBIE CEPBUCHI PEaTbHOIO0 BPEMEHU (HAMpUMEp, JOKAIHUsS MOOHIBHBIX
TeneOHOB,  ONpEeIeNeHHEe  3arpyKEHHOCTH  aBTOMAarucTpaiel),  HWHTEPHET-TOPTOBII,
OpoHHpOBaHUE OUIIETOB U TOCTHHHII.

I'ocynapcTBeHHbIE AIEKTPOHHBIE CEpBUCHI M yciayru. ColuaibHbIE CETU - OpraHu3alus
KOJJIGKTUBHOTO B3aMMOJICHCTBUSA U 0OMeHa JAaHHbIMU. CeTeBOl STUKET: MpaBujia MOBEACHUS B
kubeprpoctpancTBe. [Ipobiema TOUIMHHOCTH TOJMy4YeHHOW uWHpopManuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble W 3KOHOMHYECKHE  yrpo3bl, CBSI3aHHBIE C  HCIIOJIb30BaHHEM
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOTUl. Ob1ue npobaemMsl 3alUThHl HHPOpMAIHK
n wuHpopmarmonHoi Oe3onmacHocTH. CpenacTBa 3amMThl MHGOPMAIMM B KOMIIBIOTEPAX,
KOMITBPIOTEPHBIX CETSIX M aBTOMAaTH3UPOBAaHHBIX HWH(OpMaLMOHHBIX cuctemax. [IpaBoBoe
obecnieueHre HHGOPMAITMOHHON OE30IMACHOCTH.

[IpenoTBpaiieHue HECAHKIIMOHUPOBAHHOTO JOCTyMa K JHMYHON KOHGUIACHIIMATHLHON
nH(OpMAIINY, XPAHAIMIEHCS Ha TIEPCOHATLHOM KOMIBIOTEPE, MOOWIBHBIX YCTPOWCTBAX.
Bpenonocnoe mnporpammHoe obecriedyeHHe U CIOcoO0bl OOpbObI C HUM. AHTUBHUPYCHBIE
nporpamMmbl. Opranu3zanys JHIHOTo apxuBa nHpopMmarmn. PesepsHoe konrposanue. [laponpHas
3aIUTa apXHBa.

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

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

HenpepbiBHBIE U AMCKPETHBIE BETMYMHBI M CUTHAIBI. HeoOXOAMMOCTh AMCKpETH3AIUN
uH(popMaInY, IpeAHa3HAUCHHOU U1 XpaHEeHU s, iepeaun 1 00paboTKU B IUPPOBBIX CHCTEMAX.

JIBon4yHOe KoauMpoBaHME. PaBHOMEpHbIE M HEpPAaBHOMEpPHBIE KOJbL JlekoaupoBaHue
COOOIIIeHUH, 3aMMCAHHBIX C MMOMOIIBI0 HEPaBHOMEPHBIX KOJ0B. YcnoBue ®ano. Iloctpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C IMOMOLIbIO JAepeBa. ENUHUIBI U3MEpPEHHs] KOJIMYECTBa
uHpopmanuu. AndaBUTHBIN MOAXO0 K OIEHKE KOJIUYECTBA MHPOPMAIIHH.

Cuctembl cuucnenus. Pa3BepHyTas 3amuch LENBIX U IPOOHBIX YHCEN B MO3UIIMOHHON
cucreme cuucieHus. CBOICTBa MO3MIIMOHHOW 3allMCH 4YMCTA: KOJIMYECTBO IUGP B 3alHCH,
MIPU3HAK JIETMMOCTH YHUCJIa HA OCHOBAHUE CUCTEMBI CUMCIIEHMs. AJITOPUTM IMEpEBOJA LEI0r0
yucna u3 P-nuHo# cucTeMbl CUNCIEHUA B IECITUYHYIO. AJTOPUTM IepeBOJa KOHEUHOU P-n4yHoi
IpoOU B JECATHUUHYIO. AJTOPUTM NEPEBO/IA LIEJIOTO YKcia U3 IECATUYHON CUCTEMBI CUUCIICHUS
B P-munyro. I[lepeBon KoHEUHOU necaTHYHON Npodu B P-munyro. JIBomvHas, BOCbMepUYHas U
[IECTHAAIATEPUYHAS] CUCTEMBI CUMCIICHHUS, CBSI3b MEXIy HUMH. Apu(METHYECKHE ONepalnu B
MO3UIIMOHHBIX CHUCTEMAax CUMCIEHUA. TpouyHas ypaBHOBELIEHHAs CHUCTEMa CUMCIICHHUS.
JIBOMYHOIECATUYHAS CUCTEMA CUMCIICHHUS.

Komupoanue tekctoB. KomumpoBka ASCII. OnpnoOailiTHbie KoaupoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Omnpenenenne uHPOPMAIMOHHOTO 00BEMa TEKCTOBBIX
COOOIIEHUH.

Komuposanue uzoOpaxxennii. OneHka nHPOPMAMOHHOTO 00beMa rpaduIecKuX JaHHbBIX
NP 3a/laHHBIX pa3pelleHuH W TIyOuMHe KoaupoBaHus 1BeTa. L[BeToBbie Moaenu. BekTopHoe
koaupoBanue. @opmarsl rpapuueckux Qaiinos. TpexmepHnas rpaduka. @pakranbHas rpaduka.

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

Anredpa noruku. [loHsiTHe BhICKa3biBaHMs. Bpicka3biBaTenbHble (OpPMBI (IIPEIUKATHI).
KBaHTOpBI CylIIECTBOBAHMS U BCEOOIIIHOCTH.

Jlornueckue omneparuu. Tabmuupl uctuHHOCTH. Jlornueckue BwIpaskeHus. Jlormueckue
TOXAecTBa. J{OKa3aTeNbCTBO JIOTMYECKMX TOXAECTB C TIOMOIIbIO TaOJIHMI HMCTHHHOCTH.
Jlornueckue onepanuy u onepaluy HaJl MHOKECTBAMHU.

3aKoHbl anreOpbl JOTMKU. DKBUBAJICHTHBIE MPEOOPAa30BAHUS JIOTUUECKUX BBIPAKEHUI.
Jlornueckue ypaBHEHHs U CUCTEMbI YPABHEHUM.

Jlormueckue GyHKIMH. 3aBUCUMOCTh KOJMYECTBA BO3ZMOXKHBIX JIOTHYECKUX (DYHKIHH OT
KOJIMYeCTBa apryMeHTOB. [10IHbIE CHCTEMBI IOTUYECKUX (PYHKITHA.

Kanonnueckne (opMbl jorumyeckux BblpakeHHH. COBEpIICHHbIE IU3BIOHKTHBHBIE WU
KOHBIOHKTUBHBIE HOPMAaJIbHBIE (POPMBI, AITOPUTMBI UX MMOCTPOCHHUSI 110 TaOIHIIE HCTUHHOCTH.

Jlormueckue aneMeHThl B coctaBe komnbtorepa. Tpurrep. Cymmarop. MHoOropaspsiiHblii
cymmarop. [locTpoeHne cxeM Ha JIOTMYECKHMX »3JIEMEHTaX M0 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTMUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH CXEME.

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

[ToGuToBBIE JOTHYEcKHe omepaunu. Jlormueckuii, apuMETHUECKUH W IHKINIECKUN
casury. [lIudpoBanue ¢ momoIpo MOOKUTOBOI orneparuy "uckirovatomee MJIN".

[IpencraBieHyre BEIIECTBEHHBIX YHUCEN B MaMsITH KOMIbIOTEpa. 3Haudaliash 4acTb U
nopsAnoK uyucna. Jluama3oH 3HAa4YeHM BeIIECTBEHHBIX uucen. [IpoOrmembl XpaHeHUS
BELICCTBEHHBIX 4YHCEJ, CBS3aHHbIE C OrPaHMUYEHUEM KOJMYECTBA paspsioB. BeimonHeHue
ofeparyii ¢ BeIeCTBEHHBIMU YHCIIaMH, HAKOIIJICHHE OIUOOK MPY BBIUMCICHUSIX.

AJITOPUTMBI M IPOrPAMMMPOBAHMNeE.

Omnpenenenre BO3MOXKHBIX PE3yJIbTAaTOB PabOTHI MPOCTEHIINX aITOPUTMOB YIPABICHUS
UCHOJIHUTENIAMA U BBIYUCIHUTEIBHBIX aNropuTMoB. OmpejeneHne HCXOAHBIX JaHHbIX, HpU
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KOTOPBIX aITOPUTM MOXKET J1aTh TpeOyeMblil pe3ynbTar.

Oransl pelieHus 3a1a4 Ha Komnbtotepe. MHCTpyMeHTalIbHbBIE CPeACTBa:

TPAHCIATOP, OTIATUUK, MPOGUINPOBIIMK. KOMIUIAIMS U MHTEpHpETalus MporpamM.
BupryanbHbie MallivHEIL.

WuTerpupoBannas cpefa pa3paboTrku. MeToasl oTiaaku mporpamM. Mcmonb3oBaHue
TpacCUpOBOYHBIX Tabmui. OTiago4HbIi BEIBOJ. [lomaroBoe BHIMOIHEHUE MPOrpaMMbl. TodkH
octanoBa. [IpocMOTp 3HaUeHU IepEeMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl maHHBIX: IETOYUCICHHBIE,
BEIIECTBEHHBIE, CHMBOJIbHBIE, JIornueckue. Bersrnenus. CroxHblie ycnoBus. LIukiel ¢ ycmoBueM.
[ukiel mo nmepeMeHHo. B3anMo3aMeHsIeMOCTh pa3InyHbIX BUAOB IIUKJIOB. IHBapuaHT LUKJIA.
CocTaBiieHre IIUKJIa C UCMOJIb30BAHKUEM 3apaHee OMpPEeIeICHHOTO MHBApUaHTa ITUKJIA.

JoxymenTupoBanue nporpamm. Mcnosb3zoBanue koMmmeHTapueB. [loaroroBka onucanus
MPOrpPaMMbl U HHCTPYKLUU I TOJIb30BATENs.

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

HaxoxaeHnue Bcex MpoCThIX YMCeN B 3aJaHHOM Juarna3one. [Ipencrasnenue yrcna B BUe
Habopa MPOCTHIX COMHOXHTEIEH. AITOPUTM OBICTPOTO BO3BEIEHUS B CTETICHb.

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

Pa3buenue 3agaun Ha nonzanaun. [loamporpammel (mpoueaypsl u GyHkuun). Pexypceus.
PexypcuBHble 00beKTHI ((paktansl). PexypcuBHble mpouenaypsl u ¢yHkiun. Mcmonb3oBanue
CTeKa JIJIsl OpraHu3aIiy PEKYPCUBHBIX BHI30BOB.

Vcnonp3oBaHne CTaHIApTHOW OMOMMOTEKH s3bIKa MporpaMMmMupoBanus. [loaximtoueHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHMX Mpou3BoAuTeNed. MoAynbHBIH MPUHIMUIT TOCTPOCHUS
IIPOrPaAMM.

Yucnennsle MeToAbl. TOUHOE U MPUONMKEHHOE pelleHus 3a1ayu. YUCIeHHbIE METOIbI
pelieHust ypaBHEHUH: MeToA mepedopa, METOA TOJOBMHHOTO JeneHus. [IpubirmkeHHOE
BBIUMCJICHHUE JUTMH KpUBBIX. Bbruricrnenue miomaneil Gpuryp ¢ moMoublo YUCICHHBIX METOI0B
(MeTo PSAMOYTOIHHUKOB, MeTO T Tparenuii). [Tonck Mmakcumyma (MUHUMYMA) QYHKITHH OTHON
MEPEMEHHON METOZ0M MOJIOBUHHOTO JIEJICHHUS.

O06paboTka CHUMBOJIBHBIX JJAHHBIX. BCTpoeHHBIE (GYHKINH S3bIKA IPOTPAMMHUPOBAHUS IS
00pabOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: TOJCYET
KOJIMYECTBA MOSIBIIEHUH CUMBOJIa 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
orpannueHusiM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M TIOCIIEAOBATENILHOCTH 4YHCeNl. Bbruncienue 00OOIIEHHBIX XapaKTEPHCTUK
AJIEMEHTOB MacCHBa WJIHM YHUCJIOBOI MOCIENOBATEIBHOCTH (CYMMBI, MPOU3BEACHUS, CPEIHETO
apu(METHYECKOT0, MUHUMAIBFHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB,
YIOBJIETBOPSIOLINX 33/IaHHOMY yCIIOBHIO). JIMHEIHBIN MOKMCK 33JaHHOTO 3HAYEHUSI B MaCCUBE.

CoptupoBka ogHOMEpHOro maccupa. IIpocTeie METOIBI COPTUPOBKU (METOA IYy3BIPHKA,
METO/]l BBIOOpa, COpTUPOBKA BcTaBkamu ). CopTUpOBKa cusiHUEM. bbicTpas copTupoBKa MaccrBa
(amroput™ Quicksort). JIBOMYHEII TOUCK B OTCOPTUPOBAHHOM MaCCHBE.

JIByMepHBIE MaccHuBBl (MaTpHIlbl). AJNTOPUTMBI OOpPaOOTKM JBYMEPHBIX MAacCHBOB:
3all0JIHEHHE JIBYMEPHOI'O0 4YMCIOBOI'O MaccHBa M0 33JaHHBIM IpaBUjaM, IOHUCK 3JEMEHTa B
JIByMEPHOM MacCHBE, BBIUMCICHHE MAaKCUMyMa (MUHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAaCCHBA.

NudopManmoHHbIe TEXHOJIOTHH.

TexcroBsit nporieccop. PenakrupoBanue u popmaruposanue. Ilposepka opdorpadpun u
rpammaTuku. CpeacTBa MOHMCKa M aBTO3aMEHBl B TEKCTOBOM Mpoiieccope. lcmonb3oBaHue
ctiiieil. CTpyKTypupOBaHHbIE TEKCTOBbIE JAOKYMeHThl. CHOCKH, ornaBieHue. KosnekTuBHas
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pabota ¢ jokyMmeHTamMu. MHCTpYMEHTHI pelieH3UpOBaHUS B TEKCTOBBIX Mpoleccopax. ObmauHble
cepBuchl. Jlenosas nmepernucka. Pedepar. [IpaBuna nutupoBaHusi UICTOYHUKOB U OPOPMIICHHS
o6ubmmorpaduueckux ccpiiok. OdopmieHne CucKa JUTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON
BEpPCTKOM Tekcra. TexHuyeckue cpeicTBa BBojAa Tekcra. Crenuanu3upoBaHHBIE CpENCTBa
pEIaKTHUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHamu3  paHHbIX. OCHOBHBIE 33Jauu  aHajJWM3a JaHHBIX: I[POTHO3UPOBAHUE,
KnaccuduKkanus, KiacTepusanus, aHanu3 oTkiaoHeHuil. [locienoBaTensHOCTh pelleHus 3aaau
aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA Ka4eCTBa JTaHHBIX, BEIOOP H/WIH
MOCTPOCHHE MOJIeNH, MpeoOpa3oBaHUE MTaHHBIX, BU3YyalIM3allUs [TaHHBIX, HHTEpPIIpPETALUs
pe3yabTaroB. [IporpaMMHbIE CpeacTBa M MHTEPHET-CEPBUCHI IJIs1 00pabOTKH U MpeICTaBICHUS
naHHbIX. bonbiue ganaeie. MamuaHOe oOyueHue. HTeIeKTyanbHbIN aHaTu3 JTaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOMUIl. BbIUMCIIEHHME CyMMBI, CPEIHETO
apumeTnyeckoro, HamOOJIbIIEr0 (HAUMEHBIIET0) 3HA4YeHHsS Juarna3oHa. BeluucieHue
KO3 puIMeHTa KOPpeNaluu ABYX PsA0B AaHHBIX. [locTpoeHue cTonOuUaThIX, JTMHEHYATHIX H
KpyroBsix nuarpamm. [loctpoenue rpadukos Gynkuwmii. [lonGop muHNM TpeHaa, penieHne 3aaa4
IIPOrHO3UPOBAHUS.

UucneHHOe pellieHHue YpaBHEHHMM ¢ MOMOIIbIO moabopa mapamerpa. OnTUMU3anus Kak
MOWUCK HAWJIYYIIEro pemeHus B 3aJaHHBIX ycioBusx. LlemeBas ¢(yHKIus, orpaHUYEHUS.
JlokanbHble M TI00ANBbHBIT MUHUMYMBI 11efieBoil ¢yHKkiuH. PemieHue 3agady ONTHUMH3AIUHN C
MTOMOIIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

Teopernueckne ocHOBbI HHPOPMATHKH.

Teopernueckrue MOAXOMbI K OIEHKE KOJWYECTBA HH(pOpPMAIUHU. 3aKOH aJJUTUBHOCTH
nHpopmanmu. Dopmyna Xaptiau. Madopmanus u BepostaHocts. Dopmyna Illennona.

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

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTh BPEMEHH NepeAayd OT WH(OPMAIMOHHOTO
o0beMa NaHHBIX U XapaKTePUCTHK KaHala CBs3HU. [IpUYMHBI BO3HUKHOBEHUS OIIMOOK MpHU
nepenaye TaHHBIX. Kobl, TO3BOJISIOMNE O0OHAPYKUBATH U UCIIPABIISATH OMIMOKH, BOSHUKAIOIIHIE
npu nepenadye AaHHbIX. Pacctosnue Xsmmunra. KogupoBanue ¢ moBropenuem 6utoB. Koss
X3MMUHTrA.

Cucrembl. KOMITOHEHTHI CHCTEMBI U UX B3auMmojericTBre. CucTeMHbId 2GheKT.

Ympasnenue kak nHGopManuoHHBIN Tporiecc. OOpaTHas CBS3b.

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

[IpencraBnenne pe3yabTaTOB MOJCIUPOBAHHS B BUAE, YIOOHOM JUIsl BOCHPHUATHS
yeoBekoM. ['paduyeckoe mpencTaBliieHne JaHHBIX (CXEMBbI, TaOIUITbI, TPaQUKH).

I'padsl. OcHoBHBIE TOHATHS. Buasl rpados. Omucanue rpadgoB ¢ MOMOIIBI0 MAaTPHIL
CMEKHOCTH, BECOBBIX MATpHI], CIIMCKOB CMEXHOCTH. PeleHue anropuTMUYECKUX 3ajad,
CBSI3aHHBIX C aHAJTU30M I'padoB (IOCTPOCHHE ONTUMAILHOTO MYTH MEXAY BepUIMHAMU Tpada,
ONpesieNieHue KOJNMWYEeCTBA pPAa3MYHbIX MyTed MEXIy BepUIMHAMH OPHEHTUPOBAHHOIO
AIUKIIMYECKOro rpada).

JlepeBns. bunaproe nepeso. JlepeBbs moucka. CrocoOsr 00xoa nepesa. [Ipeacrasnenue
apuMeTHUeCKUX BBIpOKEHUN B BUJE JepeBa. J{MCKpeTHBIE WTPBI JBYX WUIPOKOB C TOJTHOMN
unpopmanuer. [loctpoeHue gepeBa mepedopa BapHAHTOB, OIKCAHUE CTPATETUH HWIPHI B
TabymuHOU (hopme. BEIMTPBINTHBIC U IPOUTPHIIITHBIC TTO3UITUN. BRIUTPEINIHBIC CTPATETHH.

CpenctBa uckyccTBeHHOro uHTeiekta. CepBHCHl MAIIMHHOTO TepeBoja U
pacrio3HaBaHus ycTHOU peun. KorHutuBHbIe cepBuCH. MneHTH(UKaus 1 TOUCK H300paKeHUH,
pacnio3HaBanue Jsui. CamooOyuaromuecsi 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
Beiuncnennil. Tesuc Yepua-Trropunra.

OreHKa CIIO)KHOCTH BBIYMCIECHUH. Bpems paOboThl 1 00beM HCIONB3YeMON MaMsTH, MX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OIlEHKa aCHMIITOTHYECKOM CIIOKHOCTH
AJITOPUTMOB. AJITOPUTMBI TOJTMHOMHAIIBHOU CIOKHOCTH. [lepebopHbie anroputmsl. [Ipumeps
Pa3IMYHBIX AITOPUTMOB PELICHHs OAHOM 3a7a4d, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Touck mpocThIX uMcCed B 3aJaHHOM JUANa3oHE C IOMONIBI0 alropuTMma 'peuero
Opatocdena".

MHoropa3psiIHbIe LeIble YUCIa, 3a/1a41 JITUHHON apru(METHKH.

CrnoBapu (accouuaTHBHBIE MAacCCHBBI, OTOOpaxeHus). Xom-tabmuusl. IlocTpoeHue
asi(haBUTHO-9AaCTOTHOTO CJIOBApPs JJIS 33/IaHHOTO TEKCTA.

Creku. AHaiIM3 NPaBUIIBHOCTH CKOOOYHOTO BhIpaskeHUsl. Bbruncienue apugmMeTnyeckoro
BBIP)XEHUSI, 3aIMCAHHOTO B IIOCTPHUKCHOH Gopme.

Ouepenu. Mcnonp30BaHne ouepeau A1 BpEMEHHOIO XPaHEHUS TaHHBIX.

Anroputmsl Ha rpadax. IlocTpoeHne MHUHHMANIBHOTO OCTOBHOTO JEpEeBa B3BEIIEHHOTO
CBSI3HOTO HEOPHEHTUpOBaHHOro rpada. KonmuecTBo pa3nuuHbIX IyTel MeX1y BepIIMHAMU
OPHEHTHUPOBAHHOTO AlIMKINYECKOT0 rpada. AIroput™ JIeKCcTpsl.

Hepebs. Peanusanus nepesa ¢ MOMOIIBIO CCBITIOYHBIX CTPYKTYp. JIBondHbIe (OMHApHBIE)
nepeBbsi. IlocTpoeHne nepeBa i 3alaHHOTO apH(PMETHUYECKOTO BhIpakeHUsS. PexypcuBHBIE
anropuT™Mel 00xoja nepesa. Mcnonap3oBaHue cTeka U odepean A 00Xo/a 1epeBa.

JluHaMp4yeckoe MNpOrpaMMHMpPOBAHHME KAaK METOJ pelIeHUs 3aJad C COXPaHEHUEM
IIPOMEXYTOUHBIX  pEe3y/lbTAaTOB.  3ajadyd, peulaeMbleé ¢ [OMOILIBI0  JUHAMUYECKOTO
MIPOrPaMMUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMIA, MOJCYET KOJMYECTBA BAPHAHTOB,
3a/1a4¥ ONTUMHU3ALUH.

[Tonsatne 00 OOBEKTHO-OPHEHTHPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI M KIACCHI.
CBoiicTBa 1 MeTO 16l 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO M0/1X0/1a. IHKAICYIAIHs, HacaeI0BaHUE, TOTUMOPHHU3M.

Cpensl ObicTpoii pa3paboTku nporpamm. IIpoexTupoBanue uMHTEpdeiica Monab30BaTENS.
Vcnonp30BaHne TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB IS TOCTPOSHHsSI HHTepdeiica.

O0630p A3bIKOB MporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBaHUS.

NHpopManMOHHBIE TEXHOJIOTHH

Oranel  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEIMPOBAHUA:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIeNH, TECTUPOBAHUE MOJEIH, KOMITBIOTEPHBINA SKCIEPUMEHT, aHAJIU3 PE3yIbTATOB
MOJIETTUPOBAHUS.

Jluckpernzanysi NMpd MAaTEMaTUYECKOM MOJIETMPOBAHUU HEMPEPBIBHBIX IPOLECCOB.
MogenupoBanue ABWXEeHHA. MojenupoBaHue OHOJOTMYECKHUX CHCTeM. MaremaTuyeckue
MOJIETN B 3KOHOMUKE. BhIuncinuTenbHple SKCIIEPUMEHTHI C MOJIETISIMHU.

OOpaboTka pe3ynpTaToB HKCHEpUMEHTa. MeToJ HauMeHbIIMX KBaaparoB. OleHka
YHCJIOBBIX [TAPaMETPOB MOJIEIUPYEMBIX OOBEKTOB U IpolieccoB. BoccTaHOBIEHNE 3aBUCHUMOCTEN
II0 pe3yJIbTaTaM 3KCIIEPUMEHTA.

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

TabnuuHble (pensiuOHHBIC) 0a3bl JaHHBIX. Tabmuia - TPEICTaBJICHHE CBEIEHUN 00
OAHOTHIHEIX 00BekTax. Ilone, 3amuch. Kimrou Tabaumel. Pabota ¢ rotoBoil 0a30if JaHHBIX.
3amonnenue 6a3pl JaHHbIX. [loMCk, COPTHPOBKA M (GMIBTpALUs JaHHBIX. 3apoCkl Ha BRIOOPKY
JaHHBIX. 3aIpOCHI C TapaMeTpaMu. Berancisemsie oI B 3aIIpOCax.

MHoroTtabianunbie 0a3bl JaHHBIX. THUIBI CBsI3edl Mexay TaOnuiamu. BHEIHWM KIrod.
IlenocTHOCTB 6a3bl JaHHBIX. 3aMIPOCHl K MHOITOTAOIMYHBIM 0a3aM JaHHBIX.

Nutepuer-npuiioxenus. [IoHsaTre o cepBepHON U KJIMEHTCKOM YacTax canTa. TexHonorus
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"KIIMEHT - cepBep', ee JocTonHCTBa U HeaocTaTKu. OcHOBHI si3pika HTML u kackagubix TabmuIy
cruieit (CSS). Cuenapun Ha s3b1ke JavaScript. @opmel Ha BeOCTpaHHIIE.

Pa3mernienue BeO-caiiToB. Ycimyra xocTuHra. 3arpy3ka (aitioB Ha CaiT.

BBox m3o0paskeHHIl ¢ HCIONB30BAaHUEM PA3TUYHBIX HHU(POBBIX YCTPOUCTB (LHM(POBBIX
¢dboToanmapatoB 1 MUKPOCKOIIOB, BUJIEOKAMEp, CKaHEPOB U APYrux yctpoicTs). ['paduueckuit
penaktop. Paspemenue. KaapupoBanue. Hcenpasnenue mnepcnekTuBbl. ['mcrorpamma.
Koppeknust ypoBHel, koppekuus 1Beta. OOecliBeunBaHUE IBETHBIX HM300pakeHH. Peryib.
Pabota ¢ obmnactsimu. OUIBTPHL

MHorocnoiabsie n3o0pakeHus. TekcToBweie ciaon. Macka ciosi. Kananmel. CoxpaHeHue
BbIeNIeHHOW oOnactu. IloaroroBka wDTFOCTpanuid it BeO-caliTOB. AHUMHUPOBAaHHEIC
n300pakeHUsI.

Bekropnas rpaduka. [lpumutBsl. I3MeHeHNe MOpsAKa S7I€MEHTOB.

BripaBauBanue, pacnpenenenue. [ pynnupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopu3zaiiust pacTpoBBIX U300PaKEHUM.

[TpuHIMIBI TOCTPOSHUSI M PEAKTUPOBAHUS TPEXMEpPHBbIX Mojzeneil. CeTouHbIe MOJIEIH.

Martepuansl. MoaenupoBaHre HCTOUHUKOB ocBellieHus. Kamepsl. A autuBHbIe TexHOJI0rnu (3D-
npuHTepsl). [IoHsATHE O BUPTYaTbHON PEaTbHOCTU U IOMOTHEHHON PEabHOCTH.

2. Ilnanupyemble pe3y/abTaThl OCBOCHHS Y4eOHOI0 mpeaMera

JIMYHOCTHBIE:

JluuHOCTHBIE  pe3ynbTaThl  OTPAXKAIOT TOTOBHOCTb M CIIOCOOHOCTh  YHaIUXCS
PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UITUEH TNIHOCTH, CUCTEMOMN IICHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM
IEHHOCTSIM POCCHUUCKOTO 00I11€CTBa, PACIIUPEHNE KU3HEHHOTO OIbITA M OMBITA JACATEIHLHOCTH B
Ipolecce  pealu3alud  CPeICTBaMU  y4eOHOro  TMpeaMeTa OCHOBHBIX — HalpaBlIEHUH
BOCITUTATEIBHOMN IESITEIILHOCTH.

I'pasicoanckozo éocnumanus:

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBOMOPSAIKa, COOJIOCHHE OCHOBOIOJIATAIOMIUX HOpM HMHGOPMAIMOHHOTO TIpaBa U
nH(OPMAIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSITh HIEOJOTUH SKCTPEMH3Ma, HallMOHAIU3Ma, KceHodoOuw,
JUCKPUMHHAIIUN 110 COIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM MPHU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

Ilampuomuueckozo éocnumanus:

[IEHHOCTHOE OTHOIIEHHE K MCTOPUUYECKOMY Hacleduio, TocTkeHusM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, TOHUMaHWE 3HA4YeHWS WH(DOPMATHKM KaK HAyKd B IKHU3HU
COBPEMEHHOT0 00I1IeCTBa;

JlyX06HO-HPABCMEEHHO20 60CRUMAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATHL OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4Hclie B ceTH MHTepHeT;

Icmemuueckozo eocnumanu:

ACTETUYECKOE OTHOUICHHE K MHpY, BKIIOYas SCTETUKY HAy4YHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPUHUMATH Pa3IUYHbIE BUJBI ICKYCCTBA, B TOM YHCJIE OCHOBAHHOTO Ha
WCTIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA,

Du3uueckozo eocnumanus, GopmMuposanus Kyibmypol, 300p08bs U IMOUUOHATLHO20
onazononyuus:

c(OpPMUPOBAHHOCTh 3JI0POBOTO W 0e30macHoro obpasza KH3HU, OTBETCTBEHHOIO
OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO, B TOM HYHCJIE 3a CUET COOJIOJeHHUs TpeOoBaHMN Oe30macHOM
9KCIITyaTalluu CPEJCTB HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

Tpyooeozo eéocnumanus:



TOTOBHOCTh K  AQKTUBHOM  JEATENIbHOCTH  TEXHOJOTHMYECKOW U COIMAJbHOM
HAMpaBJIEHHOCTH, CIMOCOOHOCTh MHHULMUPOBATh, TUIAHUPOBATH U CaMOCTOSITEIHHO BBITIOJIHSTH
TaKylo JAesITeNbHOCTD;

uHTEepeC K cdepam NpodecCHOHATBLHOU NeATENbHOCTH, CBS3aHHBIM C HH(OPMATHKOM,
IPOrpaMMUPOBAHUEM U HH(POPMAIIMOHHBIMH TEXHOJIOTUSMU, OCHOBAHHBIMH Ha JOCTHUKEHHSIX
HayKd WHGOPMATHKH M HAYYHO-TEXHHYECKOTO Mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oyayiieit mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

DKon102uvecKk020 60CnuUmManuA:

OCO3HaHHE TI00aNIbHOT0 XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTeH UX pEelIeHUs, B TOM
YHCIIe ¢ YYETOM BO3MOXKHOCTEH MH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

Ilennocmu nayunozo nosnanus:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKH, TOCTHXKEHUSM HAYYHO-TEXHUYECKOTO IIporpecca U 001IeCTBEHHOM IPAKTHKH, 32
CYeT TMOHMMAHUS pOJIM HMH(POPMAIMOHHBIX pEeCcypcoB, HWHGOPMAIMOHHBIX MPOIECCOB U
MH(GOPMALMOHHBIX TEXHOJOTHI B ycIoBUSX LU(POBON TpaHchopMalud MHOTUX chep KU3HU
COBPEMEHHOT0 00IIIeCTBa;

OCO3HaHWE I[EHHOCTU HAYyYHOU JEeSTENbHOCTH, TOTOBHOCTH OCYHIECTBIIATH MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO S TETbHOCTh HHANBHIyaTbHO U B TPYIIIIE.

Omoyuonanvuvlil unmeN1eKm:

CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIIETO CaMOKOHTPOJIb, yMeHHue NPUHUMATD
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHATIHHBIM
U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAallMM, BKJIIOYAIOIIEH CTpPEMJICHHE K JOCTHKEHHIO LIEJTH U YCIEeXy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/S M3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBFHOE COCTOSHUE APYTHUX,
YYUTBIBATh €r0 TIPU OCYUIECTBICHMM KOMMYHHKAIMM, CIIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;

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

MertanpeamMeTHble:

1. OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU MO3HABATEIbHBIMY JAeHCTBUSIMH

ba3zoevie nocuueckue oeiicmeus:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTYaIM3HPOBATH MPOOIEMY, paccMaTpHUBATh e
BCECTOPOHHE;

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

OMpENENATh LEIN ACSITENIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HMX JOCTHXKEHHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTPHBAEMBIX SBICHUSX; pa3palbaThIBaTh
IUTAaH PENICHHs] TPOOJIEMBI C YUETOM aHAM3a MMEIOIIUXCS MaTEePHATBHBIX U HEMaTePHATbHBIX
peCypcoB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LIETISIM,
OIICHUBATh PUCKH ITOCIICACTBUH ACATEIHHOCTH;

KOOPJAMHHUPOBATH M BBIMOJHATH pPabOTy B YCIOBHUSX pEATbHOTO, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3zoevle uccneoosamensvckue oeiicmeusn:

BJIQJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATEIBCKON U MTPOCKTHOM JEATETbHOCTH, HaBbIKAMHU
paspernieHus: mpooeM, CIOCOOHOCTBI0O U TOTOBHOCTHIO K CAMOCTOSATEILHOMY IMOUCKY METOJIOB
pelieHus MpakTUUECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METO/0B IMO3HAHUS;

OCYIIECTBJISATh PA3JIMYHBIE BHJBI JIEATCILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €r0
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MHTEPIIPETAIMY, TTPEOOPA30BaHUI0 U NMPUMEHEHHUIO B PAa3IMUHBIX y4EOHBIX CHUTyallHsX, B TOM
YHCIIC TIPU CO3JaHUH YICOHBIX M COITUAITBHBIX MTPOEKTOB;

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

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJlayl B OOpa30BaTEIbHOU IESITENBHOCTH U
YKU3HEHHBIX CUTYAIIUX;

BBISIBJIATh TIPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTYaJIU3UpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3Y €€ PEIICHHS], HAXOAUTh apTyMEHTHI Il OKa3aTelIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaATh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJI€ pEUICHUs 3aJa4d pe3yJbTaThl, KPUTHUYECKHU
OIICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHNE B HOBBIX YCJIOBUSX; 1aBaTh OLEHKY
HOBBIM CHTYAIIHSIM, OIICHUBATH TPUOOPETEHHBIN OMBIT; OCYIIECTBIIATH [[EICHANPABICHHBIN TOUCK
NepeHoca CpeiCTB U COCOOOB EHCTBUS B MPOGECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEJIBHYIO U  MPAKTUYECKYI0  00jacTu
KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00JIaCTei; BBIIBUTATh HOBBIC HJICH,
npejiaraTb OpUrHHAIbHBIE TIOJXO/bl U PEHICHUs], CTAaBUTh MPOOIEMBbI U 33/1a4H, TOMYCKAIOIINe
aJIbTEPHATUBHBIC PEIICHUSI.

Paboma c ungpopmayueii:

BIIQJICTh HABBIKAMH TIOJYYCHHS HWHPOpPMAIIMM W3 HWCTOYHUKOB pPA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATh TMOWUCK, AaHAIM3, CUCTEMATU3alMI0 W HHTEPIPETAIUIO
uH(GOpPMAIIUU PA3INIHBIX BHJIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B pa3UYHbBIX (hOpMaTax ¢ yueToM Ha3HaueHUs: HHPOPMAIINH U 11eJIeBOM
ayJIMTOPUH, BBIOUPAS ONTHMAILHYIO (OPMY MIPEICTABICHUS U BH3yaTU3alliu;

OLIEHUBATH JIOCTOBEPHOCTH, JIESTUTUMHOCTh MH(GOpPMAIIUHU, €€ COOTBETCTBHUE MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh CpeACTBAa WH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHHU3AIMOHHBIX 3a7ad C COOIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECypcOcOepexeH s, IPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€301MacCHOCTH;

BNIa/IETh HAaBBIKAMU pACMO3HABaHMS M 3alIUThl HHpOpMAIUH, HHYOPMAIIMOHHOM
0€30MacHOCTH JINYHOCTH.

2. OsniaaeHne yHMBepPCAJbHbIMHU YUeOHBIMU KOMMYHUKATHBHBIMHU JA€HCTBUAMU
Obwenue:

OCYIIIECTBIISITh KOMMYHHUKAIIUU BO BceX cepax >KM3HH; pacrlo3HaBaTh HeBepOaIbHbIC
CpeJICTBa OOIICHMS, TOHNMATb,

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

BJIQ/IETh PA3IUYHBIMU CLIOCOOAMU OOIIIEHUS U B3aUMOJICHCTBUS; apTyMEHTHPOBAHHO BECTH
JTIAJIOT, YMETh CMSTYATh KOH(JIMKTHBIC CUTYAIUH;

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

Coemecmnan deamenbHocms:

MMOHUMATh U UCTIOJIB30BaTh IPEUMYIIIECTBA KOMaHIHON ¥ HHIUBUyaTbHOU PabOTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBHI C y4EeTOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH KaXKJ0T0 4jieHa KOJUIEKTUBA;

MPUHUMATh 1IE€JIM COBMECTHOM JI€ATE€IbHOCTH, OpPraHW30BbIBATH M KOOPAUHUPOBATh
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PACIPEIEIATh POJIM C YYETOM MHEHHI
Y4aCTHUKOB, OOCYXKIAaTh Pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJaJa M BKJIAJA KaXJOT0 yYaCTHUKA KOMaH/bl B OOIIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

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

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

3. OBiageHne yHMBepCAJIbHBIMH YUeOHBIMH PeryJsiTUBHBIMU /1efiCTBUSMH

Camoopeanuzayus:

CaMOCTOSITEJIbHO OCYLIECTBIISITh IT03HABATEIbHYIO JESTEIBHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyIUPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAESITETLHOCTH U
YKU3HEHHBIX CUTYAIUX;

CaMOCTOSITENTLHO COCTAaBJIATH IUIaH PEIICHUs TPOOJIEMBI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPENIOUTEHUI; 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmpsaTh paMKu ydyeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPENNOYTEHUl; enarh
OCO3HAHHBII BBIOOp, APIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MIPHUOOPETEHHBIN OTIBIT;

CTIIOCOOCTBOBAThH (POPMUPOBAHUIO M TIPOSBICHUIO IIUPOKOH IPYIUIINH B PA3HBIX 00JIACTSIX
3HaHM, TOCTOSTHHO MOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHbD.

Camokonmpony:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTUBBHI B AESITENHLHOCTb, OIICHUBATDH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIa/IETh HABbIKAMU MO3HABATENbHOM pedIeKCUU Kak OCO3HAHMS COBEPILIAEMBIX JACHCTBUIA
¥ MBICJIUTENBHBIX MPOIECCOB, UX PE3Y/IHTaTOB U OCHOBAHUH, HCIIOJIb30BATh MPUEMBI Pe(ICKCHH
JUTSL OLIEHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

OLIEHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHHIKEHUIO; PUHUMATh
MOTHBBI U ApTYMEHTHI JPYTUX IIPU aHATHU3E PE3yNIbTaTOB JAEATEIbHOCTH.

Ilpunamusn ceba u opyzux:

MPUHUMATD ce0sl, MOHUMAas CBOU HEAOCTAaTKU U JIOCTOWHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHThI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro 4eI0BeKa.

IIpenmeTHbIe:

10 xknacc

BJIQJICHUE TPEJCTABICHUAMU O POJIM HMH(OPMALMU M CBS3aHHBIX C HEMl MPOIIECCOB B
npupojie, TeXHWKe W oOriecTBe, MOHATHsIMH "HHpOpManus", "mHGoOpManHOHHBIA mTporecc',
"cucrema", "KOMIIOHEHTHI cucTteMbl", "cucTeMHbIH 3 dext”, "mHbopmanroHHas cucrema',
"cuctema ynpasieHus";

BIIQJICHHE MeEToJlaMU Toucka HHbopManuu B ceTH VHTepHET, yMeHue KpPUTHUYECKU
OLIEHUBATh WH(OPMAIIHIO, IOTYYCHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepHu30BaTh OOJbIIKME JaHHbIC, MPUBOJIUTH MPUMEPbl UCTOYHUKOB HX
NOJIyYeHUsI M HAIpaBJICHHUs HCIIONb30BaHUS, YMEHHE KIaCCU(HUIMPOBATH OCHOBHBIC 3a]laud
aHayM3a JaHHBIX (IPOrHO3MPOBAaHME, KiIacCU(PHKAIMS, KIIACTepU3allusl, aHAJIU3 OTKJIOHEHUN),
NOHMMAThH IOCJIEJIOBATEILHOCTD PEIIECHUS 33]a4 aHaliu3a JAHHBIX: COOp NMEPBHUHBIX JAHHBIX,
OUMCTKAa M OIEHKa KauyecTBa NaHHBIX, BHIOOp W/WIIM TMOCTPOCHHE MOJENHd, Mpeodpa3oBaHUe
JAaHHBIX, BU3yaJIu3alus JAHHBIX, UHTEPIIPETALINUS PE3YIbTATOB;

MOHMMAaHUE OCHOBHBIX MPUHIUIIOB yCTPOWCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHACHIINH Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMH pabOThl C OMNEPalMOHHBIMU CHCTEMaMH, OCHOBHBIMHU BUIAMH
IPOTPaMMHOTO OOecTieueH s TSl pelieHnst yueOHBIX 3a7a4 10 BHIOpaHHOMH

CHelHaTnu3alnu;

HaJIMuue MPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX U MX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OpraHU3aluu U (YHKIHMOHUPOBAHUS KOMIBIOTEPHBIX ceTed, 00 oOmmx
NPUHIUIAX pa3paboTKH U GYHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

MOHUMaHKUEe Yrpo3 WH(POpPMALMOHHON 0€30MacHOCTH, UCIIOJIb30BAHNE METO/IOB U CPE/ICTB
NPOTHBOACHUCTBUSL STHM Yrpo3aMm, COOJIIOJeHHEe Mep O0e30MacHOCTH, MPeAOTBPAIIAIOIINX
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HE3aKOHHOE paclpoCTpaHEHHE NEePCOHAIBHBIX JaHHBIX, COOJIO/EHHE TpPeOOBaHUI TEXHUKHU
0€30MaCHOCTH ¥ TUTHEHBI TpU paboTe ¢ KOMIBIOTEPAMH U JPYTUMH KOMIIOHEHTaMH ITU(PPOBOTO
OKpYXXEHHS, TOHUMaHUE MPABOBBIX OCHOB MCIOJB30BAaHHMS KOMITBIOTEPHBIX IpOrpaMm, 0a3
JAHHBIX ¥ paboThl B ceTn IHTEepHET;

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

YMEHHE HCIOJb30BaTh MPU PEIICHUH 337ad CBOWCTBA IMO3WUIIMOHHOW 3alHCh YHUCET,
aITOPUTMa TOCTPOEHUS 3alMCH YHUCIa B TO3UIIMOHHOW CHCTEME CYHCIEHHS C 3aIaHHBIM
OCHOBAHMEM U TIOCTPOCHMS YHCIIA TIO CTPOKE, COAEPIKAIIEeH 3aruch STOr0 YHCIa B TTO3UIIMOHHOM
CHCTEME CUHCIICHUS C 3a/JaHHBIM OCHOBAaHHEM, YMEHHE BBITIOJHATH apU(PMETHIECKUE OTICPaAINH B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

YMEHHE BBINOJHATH NPEOOpPa3OBaHMs JIOTUYECKUX BBIPAKEHUH, HCIIOIb3Yys 3aKOHBI
anreOphl JIOTUKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPAKEHHUE B AU3BIOHKTHBHON 1 KOHBIOHKTHBHOM
HOpPMaJBHBIX (hopMax IO 3aJaHHOW TaOJWIle MCTUHHOCTH, MCCIIEA0BATh 00JACTh MCTUHHOCTH
BBICKA3bIBaHUS, COJIEPIKAILIET0 TEPEMEHHBIEC, peIlaTh HECIOKHBIE JIOTHUECKHUE ypaBHEHHUS H
CHCTEMbI YpaBHEHHUII;

MOHMMaHWe 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOH M TEKCTOBOW WH(pOpMalUU
(3amuch Ymcen B TMO3HMIMOHHON CHCTEME CUMCIICHHS, HAXOXKACHHE BCEX IPOCTHIX YHCEN B
3aJJaHHOM JHaria3oHe, 00paboTka MHOTOPA3PSAHBIX LENBIX YHCET, aHATH3 CUMBOJIBHBIX CTPOK H
JPYTHX ), AITOPUTMOB ITOUCKA U COPTUPOBKH, YMEHHUE OMPEACIATh CIOKHOCTh H3Y9aeMbIX B Kypce
0a30BbIX AITOPUTMOB (CYMMHUpPOBAHHE JIIEMEHTOB MacCHBa, COPTUPOBKA MaccHBa, IepebopHbIe
QJITOPUTMBI, JIBOWYHBIA TOHWCK) W TPUBOIUTH INPHMEPHl HECKOJIBKUX aITOPUTMOB pa3sHON
CJIO’KHOCTH JIJISl pEIICHUs OTHOM 3a/1auu;

BJIaJICHUE YHUBEPCAIBHBIM SI3BIKOM ITPOTPaMMHUPOBaHHS BbIcOKoro ypoBHs (Python, Java,
C++, C#), npencraBieHussMA O 0a30BBIX THUIAX MAHHBIX M CTPYKTypax IaHHBIX, YMEHHE
UCTIONIb30BAaTh OCHOBHBIC YNPABISIOIINE KOHCTPYKLUH, YMEHHE OCYLIECTBISATh aHAJIM3
NPEUIOKEHHON MPOrpaMMBbI: OIPENeNATh pe3yabTaThl pabOThl MPOrpaMMbl MPU 3aaHHBIX
UCXOJHBIX JaHHBIX, ONpPENeNsATh, NPH KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IIOJy4EeHHUE
yKa3aHHBIX PE3yJIbTAaTOB, BBIBIIATH JAHHBIE, KOTOPhIE MOTYT MPUBECTH K OIMMOKE B padoTe
IpOrpaMMBI, (POPMYIIUPOBATH MPEIIOKEHHS IO YITYUIIEHHIO TPOTPAMMHOTO KO/Ia;

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

YMEHHE UCIIOIb30BATh AIEKTPOHHBIE TAOIUIIBI ISl aHATTN3a, IPE/ICTaBICHUS H 00paObOTKH
JMAHHBIX (BKJIOYAss BBIYMCICHHE CYMMBI, CpPEIHEr0 apu(pMETHYECKOro, HAMuOONBIIETO H
HAMMEHBIIETO 3HAYCHUH, pelIeHne YpaBHEHHH, BEIOOP ONTHMAIIBHOTO PEIICHUs, T0100p JIMHUU
TpeH/a, pelIeHne 3a1a4 MPOTHO3UPOBAHUA).

11 xknace

YMEHHE CTPOWTH HEPaBHOMEpHBIE KOJBI, JOIMYCKAIOUIME OJHO3HAYHOE JEKOJUPOBAHHE
cooOmeHnii (MpeuKCHBIE KOJBI), HCIIOJIB30BaTh MPOCTEHIINE KOJABI, KOTOpPBHIE MO3BOJISIOT
oOHapy>KUBaTh U MCIPABIISATH OMIMOKU TPH Mepeaade TaHHBIX, CTPOUTH KOJ, 00eCTeunBaIOIINM
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOLICHUS NPU W3BECTHOH YacTOTE CHMBOJIOB,
MOSICHATH NPUHIUIIEI PA0OTHI MPOCTHIX AITOPUTMOB CXKATHS JAaHHBIX;

YMEHHE pellaTh ITOPUTMHYECKHE 33/1a4d, CBS3aHHBIE C aHANMW30M rpadoB (3amaun
MOCTPOCHHUS ONTUMAIBHOTO MYTH MEXAY BeplIMHaMu Trpada, ompenaeneHust KOoJIMYecTBa
Pa3MUUHBIX IyTEH MeXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AlMKJIMYECKOro rpada), yMeHue
UCTIONB30BaTh JIEPEBbsI MPH aHAIW3€ W TIOCTPOCHWH KOJIOB M UL TpPEACTaBICHUS
apu(pMETHYECKIX BBIPAKECHUH, MU PEIICHUH 3a7ad TOMCKA U COPTUPOBKH, YMEHHE CTPOUTH
JIEpEeBO WIPHl 1O 3a/JlaHHOMY QJITOPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
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CTpPaTEruio Urpbl;

yMeHHUe pa3pabaThiBaTh U peaJu30BbIBATH B BU/JIE MPOTPaMM 0a30BbIE aJITOPUTMBI, YMEHHUE
UCIIOJIb30BAaTh B MporpamMmax JaHHbIE Pa3IUYHBIX TUIIOB C YU€TOM OTPAaHUYECHUN Ha IMana3oH UX
BO3MOXKHBIX 3HAUEHHM, TPUMEHSATH MIPU PEIICHUU 3a7a4 CTPYKTYPHI JAHHBIX (CIUCKH, CIIOBApH,
CTEKH, Ouepelnd, IEepeBbs), HCIIOJIBb30BaTh 0a30Bble OINEpalli CO CTPYKTYpaMH JaHHBIX,
MPUMEHSTH CTaHJIAPTHBIC W COOCTBEHHBIC MOAMPOTPAMMEI JIJIsi 00pa0OTKM YUCIIOBBIX JAaHHBIX U
CUMBOJIBHBIX CTPOK, UCIIOJIB30BATh MIPH pa3paboTke mporpaMm OUOIMOTEKH MOANPOTrpaMM, 3HATh
(GYHKIIMOHATBHBIE BO3MOYKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB Cpeibl pa3paboTKH, yMEHUE
UCIIONB30BAaTh CPEACTBA OTJIQJKM MPOrpaMM B Cpele MpOorpaMMHpPOBaHHS, yMEHHE
JIOKYMEHTHUPOBATh MPOrPaMMBbl; YMEHHUE CO3/IaBaTh BEO-CTPaHUIIbI;

BJIa/ICHHE OCHOBHBIMU CBEJEHUSAMH 0 0a3ax JaHHBIX, X CTPYKTYpE, CPEIICTBAX CO3AAHUS
U pabOTHI C HUMH, YMEHHE HCIIOJIH30BaTh TAOIHYHBIC (PEIAIIMOHHBIC) 0a3bl JAHHBIX (COCTABISATH
3anpochl B 0a3ax JaHHBIX, BHIOJHATH COPTUPOBKY M MOUCK 3amuiceil B 0a3e JaHHBIX, HAMTOIHATD
paspaboTaHHyI0 0a3y TaHHBIX) ¥ CIIPABOYHBIC CHCTEMBIL;

YMEHHE HCMOIb30BaTh KOMITBIOTEPHO-MaTEMAaTHUECKUE MOJEIHU ISl aHAIIM3a OOBEKTOB U
poIeccoB:  (HOPMYIHpPOBATH I1€1h MOJCITUPOBAHUS, BBIMIONHATH AaHAIU3 PE3YyIbTATOB,
MOJIyYEHHBIX B XOJI€ MOJEIMPOBAHUS, OIICHUBATh COOTBETCTBHUE MOJETH MOJAETUPYEMOMY
00BEKTY WJTH TIPOLIECCY, MPEJICTABISATh PE3YIbTaThl MOJACIUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OPraHu30BbIBaTh JINYHOE WH(OPMALMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3TUYHBIX CPEACTB MUPPOBBIX TEXHOJIOTUN, MOHMMAHUE BO3MOXKHOCTEH MH(PPOBHIX CEPBUCOB
rOCy/IapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIHHBIX CEPBUCOB;

MMOHMMAHUE OCHOBHBIX MIPHUHIIUIIOB PabOTHI, BO3MOKHOCTEH U OTpaHUYCHUS TPUMECHCHHUS
TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIUIEKTa B PA3JIMYHBIX OONACTSIX, HATMYHE MPEICTaBICHUN O
Kpyre pemaeMblX 3a7ad MaIIUHHOrO oOOydeHus (pacrmo3HaBaHWsl, KilaccUpHUKAuu U
MIPOTHO3UPOBAHUS ) HATTMUKE MPEJICTABICHHUM 00 HCIIONIb30BAaHUH UH(POPMAIIMOHHBIX TEXHOJIOTUN
B PA3JIMYHBIX IPO(ECCUOHATBHBIX Cepax.

3. TemaTuuyeckoe NJaHHPOBaHHE

Kuaace KosmuectBo KoJsin4yecTBO 4acoB B roj Hroro
4acoB B Heaeao | OQo0si3aTenbHas 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, nanubie 1 3HaHUs. MIHGOpMaIIMOHHBIE TTPOIIECCH B 1 bubnuorexa [JOK
IIPUPOJIE, TEXHUKE U OOLIECTBE.
2 HenpepeiBHBIE ¥ JUCKpETHbIE BEIWYMHBI W CHUTHAJBL. 1
HeobxomuMocTh JUCKPETU3AIT uH(pOpMaInHy,
MpelHa3HAuYeHHOW /il XpaHeHWs, mepegaud u oOpaboTKu B
IU(PPOBBIX CUCTEMAX.
3 JIBonuHOE KOoiMpoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI. 1
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JlekonupoBaHue  COOOILEHUM, 3alHMCaHHBIX C  IOMOIIbIO
HEpPaBHOMEPHBIX  KOJOB. YcinoBue @Pano. IlocTtpoenue
OJIHO3HAYHO JACKOAUPYEMBIX KOJIOB C IOMOIIBIO I€pEBA.

4 Enuauner u3Mmepenus konuwdecTBa mHbopmaruu. AndaBUTHBIN
MOJIXOJT K OIIEHKE KOJIMYeCTBa WH(OPMAIINH.

5 Cucremsl cuncneHusi. Pa3BepHyTas 3amuch LENBIX U JPOOHBIX
yucedl B TMO3UIMOHHOM cuctemMe cuucieHus. CBoicTBa
MO3UIIMOHHON 3alKMCH YHWCia: KOJIMYecTBO Iup B 3aIlucH,
MIPU3HAK JCJIIMMOCTH YHCJIa HA OCHOBAaHUE CUCTEMBbI CUMCIICHUSI.

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

7 ANTOPUTM TIepeBOIa KOHEUHOH P-n4HOM po0u B IECATUYHYIO.

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

9 ITepeBoa KOHEUHOMU MECATUYHOM Npodu B P-muHyt0.

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

11 | Apudmernueckne onepanuu B  TO3WIUOHHBIX  CHUCTEMax
CUHCTICHUSI.

12 | TpouuHnas YpaBHOBELICHHAS cucrema CUYHUCIICHUS.
JIBoMYHOIECATUYHAS CHCTEMA CUUCIICHHUS.

13 | KomupoBanue texcroB. 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
KoaupoBaHusi  1Bera.  llBeroBele  Moxaenu.  Bekropnoe
komgupoBanue. dopmartel rpaduueckux aiinos. TpexmepHas
rpaduka. OpakraapHas rpapuka.

15 | Komupomanume 3Byka. OrneHka uHpOpMaMOHHOTO oOBEeMa
3BYKOBBIX JaHHBIX MpPH 3aJaHHBIX YacTOTE AUCKPETH3AlMU U
Pa3psSAHOCTH KOJIMPOBAHUS.

16 | Aunrebpa noruku. [TonsitTue BbicKa3biBaHUs. Bhicka3biBaTeabHbIC
dbopMbl  (TIpenUKaTHI). KBanTopbl  cymiecTBOBaHMS U
BCEOOIHOCTH.

17 | Jlornueckue oneparuu. TaOauIlbl HCTUHHOCTH.

18 | Jlornueckue BolpaxeHus. JIornueckne TOXK1€CTBA.

19 | [Hdoxa3aTenbCTBO JIOTUYECKHX TOXKJIECTB C IOMOIIBIO TaOJIHIL
VMCTUHHOCTH.

20 | Jlornueckue onepanyu U onepanuy HaJl MHOKECTBAMHU.

21 | 3akoHbl anreOpsl JOTHKH. OKBUBAJEHTHBIE TPEOOpa30oBaHUS
JIOTUYECKHUX BBIPAXKCHUM.

22 | Jloruueckue ypaBHEHUS U CUCTEMbI YpaBHEHHUI.

23 | Jloruueckue GyHKIIUU. 3aBUCUMOCTD KOJHMYECTBA BO3MOKHBIX
JOoTUYecKUX (QYHKIIUH OT KomuecTBa apryMeHToB. [lomHbie
CHCTEMBI JIOTUYECKUX (PYHKITHII.

24 | Kanonuueckue (GOpMBI JIOTHYECKUX BhIpakeHHd. COBEpIICHHBIC
IU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMallbHbIE (HOPMBI,
QJIITOPUTMBI UX TIOCTPOCHHS 110 TAaOJIUIE HCTUHHOCTH.

25 | Jlornueckue »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 1LENbIX YHCEI B MaMsITH  KOMIIBIOTEpA.
Orpanu4eHHOCTh  JUama3oHa dYHCeNl TMpPU  OrPaHUUYCHHUH
KoJIM4uecTBa pa3paaoB. [lepenonHenne pa3psagHON CETKH.

27

be33HakoBble M 3HAKOBBIC JaHHBbIC. 3HAKOBBIM OWT. J|BOWYHEBIM
JTOTIOJTHUTEBHBIN KOJI OTPUIIATEIbHBIX YHCET.

28

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

29

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

30

Brimonaenue onepaunﬁ C BEIMCCTBCHHBIMU YHCJIaMH, HAKOIIJICHHUC
OIINOOK IIpHY BBIYUCJIICHUAX.

Hudposas rpamotHocts (10 )

31

TpeboBanusi TeXHUKH OE30MACHOCTH M TUTHEHBI MIPH paboTe ¢
KOMIIBIOTEpAaMH ¥ JAPYTUMH  KOMIIOHEHTaMH  IH(PPOBOTO
OKPY>KEHHUSI.

32

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

33

OmnepatuBHasi, TOCTOSIHHAS M JIOJITOBpeMEHHas mamstb. OOMeH
JAHHBIMU C TIOMOILBIO IIMH. KOHTpOJIIEphl BHENIHUX YCTPOMCTB.
IIpssMOM JOCTYN K MaMSITH.

34

OCHOBHbBIE TEHACHLIHMH Pa3BUTHUsS KOMIIBIOTEPHBIX TEXHOJOTHH.
[TapajtenpHble BBIYMCIECHHMS. MHOrOnpouneccopHble CHCTEMBI.
CynepKOMIIBIOTEPHI. Pacnipenenennsie BBIYUCIIUTEIIbHBIE
crcTeMbl M 00paboTKa OOJBIINX JaHHBIX

35

MoOumnbHbIe U (POBBIE YCTPOICTBA U MX POJIb B KOMMYHUKALIUAX.
Bcerpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJIEPHL.
Pob6oTusnpoBaHHbIe TPOU3BOJICTBA.

36

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

37

CucremHoe mporpamMmmHoe oOecriedeHue.  OmnepalioHHbIE
cuctembl. YTuiuThl. [paiiBepbl yctpoiicTB. MHcTamsdmus u
JEMHCTAJUISIIHSI IPOTPAMMHOTO 00ECTICUCHUSI.

38

@ainoBsle cucTeMsl. [IpUHIMIBI pa3MeIeHNs] © UIMEHOBAHMS
(aiinoB B qoaroBpeMeHHOU maMsTH. [11abmons! 1s onrcaHust

rpyni ¢aisios.

39

[Tporpammuoe obGecrnieuenue. JlumeH3upoBaHNE MPOTrPAMMHOTO
obecriedyeHnss W THUQPPOBBIX pecypcoB. [IpompuerapHoe u
cBoOosHOE TporpamMmHOe obOecreueHne. Kommepueckoe U
HEKOMMEPUYECKOE HCITOJIb30BaHHUE MMPOrPAMMHOT0 00eCTIeUeHHs 1
I QPOBBIX PECYPCOB.

40

OTBGTCTBGHHOCTB, yCTaHaBJIMBaCMast 3aKOHOJAaTCIIbCTBOM

bubmunoreka LIOK
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Poccuiickoit ®Dexneparuym 3a HEMPABOMEPHOE HCIOJIB30BAHUE
MIPOrpaMMHOTO o0ecreueHus: U MUPPOBBIX PECYPCOB.

Nudopmannonnbie TexHosorun (28 1)

41

TexcToBblll porieccop. PenaktupoBanue u popmMaTHpoOBaHUE.

[\

42

[TpoBepka opdorpadum u rpammatuku. CpencrBa TOHWCKa U
aBTO3aMEHBI B TEKCTOBOM TIporieccope. Vcnonp3oBaHue CTUIICH.

43

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

44

WHCTpyMEHTBl pEleH3UpOBaHUs B TEKCTOBBIX IPOLIECCOPAX.
OO6nayHble CEPBUCHI.

45

HNlenoBast  mepenucka. Pedepar. IlpaBmma  nuTHpoBaHUs
UCTOYHUKOB M oQopmieHHs OuOmmorpauyeckux CChUIOK.
OdopmieHne crrcka JUTepaTyphl.

46

3HAKOMCTBO C KOMIIBIOTEPHOW BEpPCTKOW TeKcTa. TexHuuyeckue
cpeactsa  BBoja Tekcra. (Crnenualn3upoBaHHBIE — CPEACTBA
peOaKTUPOBAHUs MATEMATUYECKUX TEKCTOB.

47

Anamn3 maHgbix. OCHOBHBIE 3aJauyd  aHaiaW3a JTaHHBIX:
MPOTHO3MPOBAHUE, KIACCH(PUKAIUS, KIacTepH3aIus, aHaIu3
OTKJIOHEHUH.

48

[TocenoBaTenbHOCTh PELIEHUS 3a7ad aHaIW3a JAHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KaueCTBa JaHHbIX, BBIOOD
W/WIM  TIOCTPOGHHE  MOJENH, TpeoO0pa3oBaHUE  JIaHHBIX,
BU3YyaJIM3allusl IaHHBIX, UHTEPIpPETallls Pe3yIbTaTOB.

49

[TporpamMMHBIE CpeaCTBa U MHTEPHET-CEPBUCHI IJIsi O0OpaObOTKU |
IpEeACTaBICHUs]  JaHHBIX. bonbmme  panHble.  MammHHOE
oOy4yeHne. IHTeIeKTyalbHbII aHAIN3 JAaHHBIX.

50

AHanu3 JaHHBIX C TOMOILBIO JIEKTPOHHBIX TabauLl. Beruucnenue
CYMMBI, CpeIHEro apu(METHIECKOTO, HanOOJIBIIETO
(HauMeHbIIero) 3HaYeHUs AUaa3oHa.

51

Brruuciienne koapGuIenTa KOppessiiuy ABYX PsiIOB TaHHBIX.

\S}

52

[TocTpoeHne CTOMOYATHIX, IMHEHYATHIX U KPYTOBBIX JTUATPaAMM.
ITocTpoenue rpadukoB GyHKITHI.

53

[Tog6op nuHuK TpeHaa, pelneHue 3aj1a4 NPOrHo3uPOBaHUSL.

\S}

54

UucneHHoe pelleHHe ypaBHEHUH ¢ TMOMOIIbI0 mojabopa
napamerpa. OnTuMu3aius Kak MOWCK HAWIY4YIIEero PEIIeHUs B
3aJIaHHBIX YCJIOBHSIX.

55

IleneBass ¢yHkuws, orpaHudeHus. JIokambHBIE U TIOO0ATHHBIN
MUHUMYMBI 11efeBod pyHkimu. Pemenne 3agad4 onTUMHU3AIUU C
MTOMOIITBIO AIEKTPOHHBIX TAOJIHII.

but6mmoreka [IOK

udposasi rpamoTHOCTH (8 )

56

[IpuHuMOBl ~ MOCTPOCHHUST W anmapaTHble  KOMIIOHEHTHI
KOMIBIOTEpHBIX ceTel. CereBble MpOTOKOJbI. CeTh MHTEpHET.
Anpecatius B cetn HWurtepuer. IIpotokomsr creka TCP/IP.
CucremMa TOMEHHBIX HMEH.

57

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

—

58

CereBoe agmuHHCTpupoBaHue. [losydeHHe NaHHBIX O CETEBBIX
HacTpoiikax KommbioTepa. [IpoBepka Hamuuusi CBSI3U C Y3JIOM
cet. OnpeielieHre MapupyTa ABH)KEHUS TAKETOB.

59

Bunel gestensHoct B cetu MuTepHer. CepBuchl MHTepHeTA.
I'eonnpopmaninoHHble CUCTEMBL. [ €OJTOKAIIMOHHBIE CEPBUCHI
pealbHOTO  BpeMeHu (Hampumep, JIOKalus  MOOUIIBHBIX

Bubmunoreka LIOK
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TeNe(OHOB, OIpEAEIEHHE 3arpyKEHHOCTH aBTOMAarucrpaiei),
MHTEPHET-TOProBJis, OpOHUPOBaHHE OUIIETOB M TOCTHHHIL.

60

['ocynmapcTBeHHBIE AIEKTPOHHBIC CEPBUCHI M ycIyru. ColuaibHbIe
CeTH - OpTraHU3aIs KOJUIEKTUBHOTO B3aMMOJCHUCTBUS M OOMEHa
nanHpiMUA.  CeTeBOM  JTHKET: TMpaBWiIa  TIOBENCHUS B
kuOeprpocTpancTBe. [Ipobiema TMOIMHHOCTH — TOJTYYCHHOM
nHpopmanuu. OTKpBITEIE 00pa30BaTEILHBIC PECYPCHI.

61

TeXHOTeHHbIE M DJKOHOMHYECKHE YIpO3bl, CBS3aHHBIC C
KCIIOJIb30BAHUEM UH(OPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TexHonoruii. OOmue mpoOaeMbl 3alUThl HHPOPMALMH H
MH(POPMAIIMOHHOMN 0€30MacHOCTH.

62

Cpenctia 3amuThl HH(GOPMAIIUU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX
CeTsIX W aBTOMATH3WPOBAHHBIX WH()OPMAIMOHHBIX CHCTEMaX.
ITpaBoBoe o0ecnieueHre nHGHOPMaIIMOHHON OE30MaCHOCTH.

AJITOpUTMBI M IporpaMmupoBanue (46 1)

63

Omnpenenenre BO3MOXHBIX PE3yJIbTATOB pabOThl MPOCTEUIINX
QITOPUTMOB YIIPABJICHUsI MCHOJIHUTENSMU U BBIYMCIUTENbHBIX
anroputmoB. OrnpenelieHne UCXOJIHBIX JaHHBIX, MPU KOTOPBIX
QITOPUTM MOXKET JaTh TpeOyeMbIil pe3ysbTar. DTalbl pEHICHUS
3a/1a4 Ha KOMIIBIOTEPE.

64

WHcTpyMeHTallbHBIE ~ CpEeACTBA:  TPAHCIATOp,  OTJIATUMK,
npodunupoBumKk. Komnunsuus u MHTepHpeTanus Hporpamu.
BupryanbHbie MallivHEbIL.

65

WNuterpupoBannas cpega pa3paboTrku. Meroasl  OTIAAKU
Mporpamm. Hcnons3zoBanue TPacCUPOBOYHBIX  TaOJMII.
Otnanounsiii BeiBOJ. [lomaroBoe BBHITIOJIHEHHE MPOTPAMMBL.
Touku octanoBa. [IpocMoTp 3HAUEHUI 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

[{1KJIBI O MEPEMEHHOM.

71

Bzanmo3ameHseMoCcTh Pa3IMYHBIX BUIAOB IIHUKJIOB. I/IHBapI/IaHT
OUKJIIa. CocraBieHue OnuKiIa ¢ HCIOJb30BAHUCM  3apaHCEe
OMNpCACIICHHOI'O MHBAPHAHTA MUKJIA.

NN NN

72

JlokyMeHTHUpOBaHue nporpamm. Mcnonbs3oBaHHE KOMMEHTAPUEB.
IlogroroBka omnucaHus @pOorpaMMbl W HHCTPYKLUU  JUIA
10JIb30BATES.

73

AnropuT™MBl 00pa0OTKH HATypaJIbHBIX YHCEJ, 3allMCAHHBIX B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHHS: pa30MeHHUE 3alUCH YUCIIa Ha
OTJIeNbHBIE MU(PBI, HAXOXKIEHUE CYMMBI U MPOU3BEACHUS TUDD,
Hax0’KJICHHE MaKCUMaIbHOW (MUHUMAJIBHON) ITU(DPHI.

74

HaxoxnaeHue Bcex MpOCTBIX 4YMCEN B 3a/JaHHOM JlMalla3oOHeE.
IIpencraBnenue uyncia B BUE HAOOpa MPOCTBIX COMHOMKHUTENEH.
AnropuTM OBICTPOrO BO3BEJICHUS B CTENEHb.

75

OOpaboTka NaHHBIX, XpaHSAMUXCS B (Qaiax. TekcToBble u
nBowuHble  (Qainel.  DaiinoBele  mepeMeHHbIE  ((haiiioBBIE
ykazatenu). Urenne u3 (aiina. 3anuch B Gaii.

76

Pazbuenne 3agaun Ha noazaaaqn. [loanporpaMmel (ipoueypsl U

but6mmoreka [IOK
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GbyHKIUN).

77

Pexypcus. PexypcuBHBIE 00BEKTH ((hpakTansi). PekypcuBHBIC
npouenyps! u Gpynkuuu. Mcnons3oBanue cTeka JJisi OpraHu3aiuu
PEKYPCHBHBIX BHI30BOB.

78

Ucnons3zoBanue CTaHJapTHOU OuOIMOTEKH SA3bIKa
nporpammupoBanus. Ilogkmrouenne OMOIMOTEK MOANPOrpamMM
CTOPOHHUX ITPOU3BOAUTENICH. MOIYJIBHBIN PUHIMIT TOCTPOEHUS
ITPOrPaAMM.

79

YucnenHsle MeTo1bl. TOUHOE U MPUOIMKEHHOE PELICHUS 3a4a4u.
YucneHHble METOJbl pEIICHUs ypaBHEHWH: Meronx mnepebopa,
METOJT TIOJIOBUHHOTO JeneHus. Ilonck makcumyma (MMHMMYMA)
(GYHKIIMU OJJHOM MepeMEHHOM METOAO0M MOJOBUHHOTO JICJIEHUSI.

80

[TpubnuxeHHOe BBIYMCICHHE JUIMH KpPUBBIX. BbIUuCIeHHE
wiomaze QGuryp ¢ MOMOIIBIO YHUCIEHHBIX METOIOB (METOx
IPSIMOYTOJIBHUKOB, METOJ1 TpAIeLuii).

81

OO6paboTka CUMBOJBHBIX JaHHBIX. BeTpoeHHble PYHKIIMM S3bIKA
POrpaMMHUPOBaHUS JUIsl 00pabOTKH CUMBOJIBHBIX CTPOK.

82

AAropuTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: TOACYET KOJTMYECTBA
MOSIBJICHUH CHUMBOJIa B CTPOKE, pa3OMeHue CTPOKHM Ha CJoBa IO
npoOeIbHBIM CHUMBOJAM, IOMCK IOACTPOKM BHYTPH JaHHOM
CTPOKH, 3aM€Ha HalJIEHHOW MOJICTPOKH Ha JAPYTYIO CTPOKY.

83

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

84

MaccuBsl M TOCIIEIOBAaTENbHOCTH  4YHCENl.  Bpluncinenue
000O0IIEHHBIX XapaKTEPUCTUK IJIEMEHTOB MAacCHUBA HIIA YUCIIOBOM
MOCNE0BATENBbHOCTH  (CYMMBI,  TMPOU3BEACHUS,  CPEIHETrO
apu(pMEeTHIECKOTO, MUHUMAIILHOTO Y MAKCHMAJILHOTO DJIEMEHTOB,
KOJIMYECTBA  DJIEMEHTOB,  YJIOBJIETBOPSIOUMX  33JaHHOMY
yCJ0BHI0). JINHEMHBIN MOUCK 3aJaHHOTO 3HAYCHUS] B MACCHUBE.

85

CoptupoBka onHOMepHOro MaccuBa. IIpocTele  MeTOABI
COPTHUPOBKHM (METOA Iy3bIpbKa, METOJ BBIOOpA, COPTHUPOBKA
BcTaBkamu). CopTupoBKa ciusiHMEM. beicTpas copTHpoBKa
maccuBa  (asroput™M  Quicksort).  /IBowuHBI = TOWMCK B
OTCOPTHUPOBAHHOM MAacCCHBE.

86

JIByMepHbIE MaccHUBBI (MAaTpHIlbl). AJTOPHTMBI  00pabOTKH
JIBYMEPHBIX MAacCHUBOB: 3alOJHEHUE JIByMEPHOI'O YHCIOBOTO
MaccHBa 110 3aJjaHHBIM [IpaBHJIaM, IOMCK AJIEMEHTA B IBYMEPHOM
MaccuBe, BBIYMCICHHE MaKcUMyMma (MMHHMyMa) M CYMMBI
JJIEMEHTOB JBYMEPHOI'O MAacCHBa, IIEPECTAHOBKA CTPOK H
CTOJIOIIOB IBYMEPHOI'O MaCCHBa.

Hudposas rpamoTHoOCTH (4 4)

87

[IpenoTBpamieHne HECAaHKIIMOHMPOBAHHOTO JOCTYNa K JIMYHOW
KOH(HICHIINATEHON UH(OpMaInH, XpaHsLencs Ha
NepCOHATLHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPOHCTBAX.

88

Bpenonocnoe mporpaMMHoOe o0ecrieueHre U CriocoObl OOPHOBI C
HUM. AHTHBHPYCHBIE TporpaMmbl. OpraHu3aIus JMYHOTO apXHBa
uHpopmanuu. PesepBHoe komupoBaHue. I[laponbHas 3amuTa
apXxuBa.

89

[HIudpoBanne naHHBIX. CHMMETPUYHBIE 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 BepositTHocTh. Dopmyiia [llenHoHA.

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

3 CkopocTb nepeauyu JaHHBIX. 3aBUCUMOCTb BPEMEHU NEPEIAYN OT 1
MH(OPMALIMOHHOTO O0beMa JaHHBIX U XapaKTepUCTHK KaHaia
CBSI3H.

4 [TpryrHBI BOSHUKHOBEHHS OIMMOOK MpH Tiepeaayue 1aHHbIX. Kosbl, 1
MO3BOJISIIOIIME ~ OOHApYy)XMBaTh WM WCHOPABIATH  OIIMOKH,
BO3HUKAIOIINE MIPU Nepeiade JTaHHBIX.

5 Paccrosiune Xsmmunra. KonumpoBanue ¢ moBTOpeHHMEM OWTOB. 1
Kozapr XomMmusra.

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

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

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

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

10 | PemieHne anrOpuTMHUYECKHUX 3aJa4, CBSI3aHHBIX C aHAIM30M 2
rpadoB (MTOCTPOEHUE ONTUMATBHOTO MYTH MEXKIY BEpIIUHAMH
rpada, ompeneneHHe KOJIWYEeCTBa PA3JIUYHBIX MYTeH MEXIY
BEPIIMHAMY OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada).

11 | HepeBws. bunapnoe nepeBo. lepeBbs moucka. CriocoObl 00x0/1a 2
nepesa. llpencrarieHne apu(METHUECKUX BBIPAKCHHUNA B BHJIE
nepeBa. JIUCKpeTHbIE UIPbl JABYX UIPOKOB C  IOJHOMN
nHpOpMaInen.

12 | IlocTpoenme nepeBa mepedopa BapUaHTOB, ONMHMCAHKWE CTPATETUH 2
UTPbl B TaOMUuHOW Qopme. BBIMTPHIIIHBIE W MPOUTPHIIITHBIE
MO3UIMHU. BBIUTPEINIHEBIE CTpaTeruu.

13 | CpencrBa HCKYCCTBEHHOTO HWHTeNIeKTa. CepBHUCHI MAIIMHHOTO 2

IepeBoJa M paclo3HaBaHus YCTHOM peun. KornutusHble
CEPBHCHI. Vnentnukanyss M TNOUCK  HM300pakeHui,

19




pacrniozHaBanue Jinil. CaMmo0o0y4daronrecs: CUCTEMBI.

14

HckycCTBEHHBII ~ MHTEUIEKT B KOMIIBIOTEPHBIX — HIpax.
Hcnons3oBaHne METONOB MCKYCCTBEHHOI'O HHTEIUIEKTAa B
o0yyaromux CHUCTEMAX. Hcnons3oBanne METOJI0B
HCKYCCTBEHHOI'0 MHTEJUIEKTA B poOOTOTEXHUKE. IHTEpHET Belei.
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
MOJCIIMPOBAHUA.

16

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

17

MonenupoBaHie OHOJIOTHYECKHX CHCTEM.

\S}

18

MaremMaTHudecKue MOACIN B OKOHOMUKC. BrruncauTenbHEBIE
OKCIICPUMCHTEI C MOACIISIMH.

19

OOpaboTka pe3ynbTaTOB JKCIEPUMEHTa. MeTo] HanMEHBIINX
kBagparoB. OILlEHKa YMCIOBBIX IAapaMeTPOB MOJEIUPYEMbIX
O00BEKTOB W TporeccoB. BoccraHoBneHHE 3aBHCHUMOCTEH IO
pe3yabTaTaM dKCIIepUMEHTA.

20

BeposiTHOCTHBIE MOJEIIH. Mertonsl Momnte-Kapro.
Nmuranmonnoe  mopenupoBanue.  CUCTeMBI  MaccoBOIO
00CITyKIBaHUSI.

21

Tabmuunble  (pensiiiioHHBIC) 0a3bl  AaHHBIX. Tabnuma -
MpeJCTaBIeHNe CBeleHU 00 OMHOTHUNHBIX oObekrax. Ilome,
sanuchk. Korou TtaOmuipl. PaGora ¢ roroBoil 0a3ol HaHHBIX.
3amoiHeHKE 0a3bl JaHHBIX.

22

[Touck, copTupoBka 1 GUIBTpaAIUs JaHHBIX. 3alIPOCHI HA BEIOOPKY
JMAHHBIX. 3ampochl C MapaMeTpaMu. Bprumucisiembie 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 si3bike JavaScript. @opmbl Ha BeOcTpaHUIIE.

\S}

27

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

bubnuoreka [JOK

AJITOpUTMBI 1 IporpaMMupoBanme (48 1)

28

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

29

OmeHka CJIOXHOCTH BbIUMCIEHUH. Bpemst paboTel U 00beM
UCTIONIB3yeMOH MaMsTH, UX 3aBUCHMOCTh OT pa3Mepa MCXOTHBIX
naHHbIX. OIeHKa aCHMITOTHYECKOW CIOKHOCTH aJTOPHUTMOB.
ANTOpUTMBI  TIOJIMHOMHAIBHOW  CIIOKHOCTH.  [lepeGopHbie
JITOPUTMBIL.

30

[Ipumepsl pa3nUYHBIX aJTOPUTMOB pELIEHUS OJHOM 3aaauw,
KOTOpBIE HMEIOT Pa3IMUHYIO CIOKHOCTD.

Bbubmunoreka LIOK
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31

[Touck mpocThIX yHMcen B 3aJlaHHOM JHWala3oHe C IMOMOIIbIO
anroputma "penrero JparocheHa.

32

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

\S}

33

CrnoBapu (acCOIMaTHBHBIE MAaCCHBBI, OTOOpa)keHus). XOIII-
TaOJIULIBI.

34

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

35

Crexkn. AHanM3 TPaBWIBHOCTH CKOOOYHOTO  BBIPAXKCHHS.
Breruncnenne apudMeTHdecKkoro BBIpaXEHHS, 3allMCaHHOTO B
mocThUKCHOU popme.

36

Ouepenu. Mcnonps3oBaHue odyepenn Ui 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 CCBIIOYHBIX CTPYKTYP.
JlBonunbsle (OumHapHbie) nepeBbs. IlocTpoenme nepeBa uIs
3aJJaHHOTO  apu(METUYECKOro  BbIpakeHUs.  PekypcuBHbIE
aNITOPUTMBI 00X0/1a iepeBa. Mcronp30BaHue CTEKa M OUepeIH ISt
0o0xo1a epena.

40

JluHaMHuecKoe MporpaMMUpPOBAHNUE KaK METOJ PELICHUS 3a]a4 C
COXpaHEHHEM IIPOMEKYTOUHBIX PE3yJIbTAaTOB. 3a7auu, peliaeMble
C MOMOUIbI0 JUHAMHYECKOI'O NMPOrpaMMHPOBAHUS: BBIYHCICHUE
PEKYPCUBHBIX (DYHKIMH, MOACYET KOJIMYECTBA BAPUAHTOB, 33/1a41
ONTHMHU3ALINH.

41

[TonsiTie 00 OOBEKTHO-OPUEHTHUPOBAHHOM IPOTPAMMHPOBAHUH.
O0bekThl ¥ Knaccbl. CBOKMCTBA U MeTOAbI 00bEKTOB. OOBEKTHO-
OPHUEHTUPOBAHHBIN aHAJIN3.

42

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

43

Cpensr  ObicTpoli  pa3paboTku mporpamm. [IpoexTupoBanue
uHTepdeiica  MOIB30BATENS. Hcronp30BaHue  TOTOBBIX
YIPaBJISIEMBIX 3JIEMEHTOB JUIsSI TOCTPOEHHsI HHTepdeiica.

44

O030p s3bIKOB TporpaMMupoBaHus. [loHsATHE O mMapagurmax
IIPOrpaMMHUPOBAHUSI.

NudopmanuonHbie TeXHOJ0ruM (22 4

)

45

BBox m300paxeHHl ¢ WCIOIB30BAHUEM PA3ITHYHBIX IUPPOBBIX
ycTpoiicTB  (mudpoBBIX  (oTOANmapaTtoB U  MHUKPOCKOIIOB,
BUJICOKaMep, CKAHEPOB M JPYIHX YCTpoWcTB). ['paduueckuii
penaKkTop. Pazpemenue. KangpupoBanue. Hcnpasnenue
MEPCICKTHBHI.

46

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

47

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

48

[ToaroroBka wWiuTROCTparyii 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.
BexTopu3anus pacTpoBbIX H300payKEHUH.
51 | IlpyHUMIIBI TOCTPOCHUS U PEIAKTUPOBAHUS TPEXMEPHBIX MOJICIICH. 6
Cerounble Mozenu. Marepuaibl. MojaenupoBaHuE HCTOYHHUKOB
ocserieHus. Kamepsl. AnauTuBHBIe TeXHONOTHU (3D-ipuHTEpHI).
IToHsATHE O BUPTYAJIbHON PEAIBHOCTHU U IOIIOJHEHHOMN pPEaJIbHOCTH.
Hroro: 132
*90P. BO0O3MOXHOCTh HCIOJI30BAHHSA 10 3TOM TEME  JJIEKTPOHHBIX  (LM(PPOBBIX)
00pa30BaTeNbHbIX  PECYPCOB,  SBJSIIOIIMXCA  y4eOHO-METOJUYECKUMH  MaTepualaMu
(MynbTUMEIUNHBIE TPOTpaMMbl, JJIEKTPOHHBIE YUYEOHUKHM U 3aJayHUKH, DIIEKTPOHHbIE

OMOIMOTEKH, BUPTyaJbHbIE Ja0OPaTOpUU, WIPOBBIE IPOrPAMMBI,

KOJUICKIIUU ITU(DPOBBIX

00pa30BaTeNbHbIX PECYPCOB), UCIOIB3YEMBIMU AJI1 OOYYEHUSI U BOCIIUTAHUS Pa3IMYHbIX TPYII
[I0JIb30BATENEH, MpPENCTAaBICHHBIMU B JJIEKTPOHHOM (IIM(PPOBOM) BHJE U PpPEaATU3YIOIIUMHU
nunaktuueckue BosmoxkHoctu UKT, comgeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOATEIBCTBY 00
00pa3zoBaHuH.

22
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