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HudpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH IIU(PPOBOTO OKPYKEHUSI.

[TpuHIMOBl paboOThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Heiimana. ABTOMaTH4€CKOE BBIIIOJIHEHHUE IPOrpaMMBI IporieccopoM. OnepaTtuBHast, OCTOSTHHAS
U JoiaropeMeHHas namsatb. OOMEH HaHHBIMH C NOMOINBIO IIKMH. KOHTposuiepsl BHELIHMX
ycTpoucTB. [IpsAmoil 1oCTyI K maMATH.

OcHOBHBIE TEHJEHIMM pPa3BUTUA KOMIBIOTEpHbIX TexHosoruil. IlapamiensHble
BblUKCICHUs.  MHoromnpouneccopHbie  cuctemsl.  CynepkommbroTepbl.  PacnpenenéHsbie
BBIYUCIIUTENbHbIE CUCTEMBI M 00paboTKa 00JIbIIMX JaHHBIX. MOOMIbHBIE IIU(PPOBBIE YCTPOHCTBA
U UX Ppoidb B KOMMYHHUKaUuAX. BcTpoeHHble KOMIBIOTEPBL. MUKPOKOHTPOIIIEPHI.
Pob6orusupoBanHble NpOU3BOACTBA.

[IporpamMHOe oOecrieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX  CHUCTEM. Buabl
IpOrpaMMHOro obecredeHuss U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO ObOecredeHus
MOOWIBHBIX ~ ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MPOrpaMMHOE
obOecnieuenue. OnepanuoHHbIE CHCTEMbl. YTWINTHL. JlpaiiBepsl ycTpoicTB. MHcTammsiuus u
JEUHCTAIUISILMS IPOTPAaMMHOTO 00€CIeUeHHMS.

daiinoBble cUCTeMbI. [I[pHHIMIIBI pa3MeEICHUS 1 KMEHOBaHUs (paiijioB B JIOJITOBPEMEHHOM
namsatu. [llabnons! 1y1s onucanus rpymn Qaitios.

[TporpammHuoe obecnieuenue. JIneH3upoBanue MporpaMMHOro obecrieueHus: 1 H(POBBIX
pecypcoB. IlpompuerapHoe u cBobogHOoe mporpamMmHoe oOecrneuenue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreyeHus U LHU(POBBIX PECypcoB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHoJaTelnbcTBOM Poccuiickoit ®enepanuu  3a
HEIPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 00ecriedeHus U U(PPOBHIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUST W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEPHBIX ceTell. CeTeBble
npotokonbl. Cerb UuTepHeT. Anpecanus B cetn MurepHer. [Iporokoinsl creka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moaceth ¢ mOMOIIBKD Macok —moxcereii.  CereBoe
agMuHKMCTpUpoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoiKkax Kommbrorepa. IIposepka
HaJIM4Ms CBSA3HM € y3JI0M ceTu. Onpenenenne MapipyTa IBUKEHUS TTaKETOB.

Bunst gestensHoctT B cetu WutepHer. CepBuchl HuTepHera. I'eomHbopmanmoHHbIe
cUCTEMBI. ['€OJIOKAI[MOHHBIE CEPBHUCHl PEaIbHOIO0 BpPEMEHM (HampuUMep, JOKalus MOOMJIBHBIX
Tene(pOHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucrpaieil),  HMHTEepPHET-TOProBIl,
OpoHMpOBaHUE OMJIETOB U TOCTUHHUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE cepBUCHl U yciayru. ColuanbHble CETH — OpTraHU3alus
KOJUJIEKTUBHOT'O B3aMMOJEHCTBUS 1 oOMeHa JaHHbIMH. CeTeBON ITHKET: IpaBuJia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema mOATMHHOCTH mMONMydyeHHOH uHGpopMauuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble W JKOHOMMYECKHE  YIpO3bl, CBSI3aHHbIE C  HCIOJb30BaHHEM
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUNA. O0611ne npobieMsl 3auThl HHGOpMaLuy U
uHpopManMoHHOM Oe3omacHocTu. CpezacTtBa 3amMThl  HMHGQOpPMAMM B KOMIBIOTEpax,



KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HWH(POPMALMOHHBIX cucTeMax. IIpaBoBoe
obecrnieueHrne HHHOPMALIMOHHOW OE30ITaCHOCTH.

[IpenoTBpamieHne HECAHKIMOHUPOBAHHOTO JOCTYMA K JHMYHOW KOH(HIECHIMAIHHON
UHpOpMALMY, XpaHALIEWCs Ha IEpCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M cnocoObl OOpbObl ¢ HUM. AHTHUBHUPYCHbBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [TaponbHas
3allUTa apXuBa.

Iudpoanue nanHbix. CummeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npoctoit
samensl. [udp Lezaps. Hudp Buwkenepa. Anropurm mudposanus RSA.

Teopernueckue 0CHOBbI HH(POPMATHKH

WNudopmanus, nanasle u 3HaHusA. MH(MOpMaAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oOmiecTse.

HenpepbiBHbIE U JUCKpETHBIE BEIMUYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aluu
uHpOpMaLny, peTHa3HAYCHHOHN JIs1 XpaHEHHs], Iepeay 1 00padOTKU B IU(PPOBHIX CHCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3aIIMCAHHBIX C TMOMOIIbI0 HEpaBHOMEPHbIX KoAoB. Ycioue Pano. Iloctpoenue
OJITHO3HAYHO JEKOJUPYEMbIX KOJOB C IOMOIIBIO JepeBa. EJMHUIBI M3MEpeHus KoIuyecTBa
uHpopManuu. AnpaBUTHBIA TOIXO/I K OIIEHKE KOJIMYECTBA HH()OPMAITIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B MO3ULMOHHOU
cucreMe cuucieHuss. CBOICTBa MO3UIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IpPU3HAK JEIMMOCTH YHUCIIa Ha OCHOBaHME CHUCTEMBblI CUMCIECHHUSA. AJITOPUTM IEepeBoJjia LeJI0ro
yrcia u3 P-W4HOM cHCTEMBI CUMCIIEHUS B ICCATHYHYIO. AJITOPUTM MEpeBOIa KOHEUHOU P-u4HOM
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LEIOTO YKCIIa U3 IECATHYHON CHCTEMBI CUUCIICHUS B
P-nunyto. [lepeBox koHeuHOW aecATHUHOW ApoOM B P-muHyro. JIBomyHas, BOCbMEpUYHas M
HIECTHAATepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXAYy HUMU. ApudMeTHUecKue onepanuu B
NO3UIMOHHBIX CHUCTEMax cuuciaeHus. TpouuyHas ypaBHOBEIIEHHAas CHCTEMa CUYHMCIICHUS.
JIBOMUHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIl. OpnoGaiitHele koaupoBku. CraHnapt
UNICODE. KonupoBka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOLIEHUH.

KoaunpoBanue nzobpaxenuil. OueHka HHPOPMAIIMOHHOTO 00bEMa rpadUyecKuX JaHHBIX
OpU 3aJaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmarel rpapudeckux ainos. TpéxmepHas rpaduka. OpaxrtanbHas rpaduka.

KomupoBanue 3Byka. OrieHka WH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTne BbIcKa3biBaHUs. Bbicka3biBaTenbHble (GOpPMBI (IIPEIUKATHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornueckue BbIpakeHus. Jlornueckue
TokJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepamnuy 1 onepanuu HaJl MHOKECTBAMH.

3aKoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPa30BaHMs JIOTHUECKUX BBIPAKECHUH.
Jlornueckuie ypaBHEHUs U CUCTEMBI YPAaBHEHMIA.

Jlormueckue (yHKIHUA. 3aBHCUMOCTH KOJMYECTBA BO3MOXHBIX JIOTHYECKUX (DYHKIHHA OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE CHCTEMBI JIOTHYeCKUX (YHKIUH.

Kanonnyeckue ¢Gopmbl JIOru4eckux BblpakeHuH. CoOBeplIeHHbIE JAU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (JOPMBI, AITOPUTMBI UX IIOCTPOCHUS 110 TaOJIUIE HCTHHHOCTH.



Jlornyeckue sneMeHThl B cocTaBe kommbroTepa. Tpurrep. Cymmartop. MHoropaspsiaHbii
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKMX OJJIEMEHTaX I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKUCh JIOTHUYECKOTO BBIPAXKEHUS I10 JIOTHUYECKOU cXxeMe.

[IpencraBnenue Henbix YUcen B MaMITH KOMIIbioTepa. OTpaHUYEHHOCTh JUANa30Ha YUCe
IIpU OTPaHUYECHUM KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JAHHBIC. 3HAKOBBIA OUT. JIBOMUHBII JOMIOJHUTEIHHBINA KO/ OTPUIIATEIIHBIX YHCET.

[ToGuToBBIe NOTMYECKHE omepanuu. Jlormdeckuid, apudMeTHUecKuii W NHUKIUYECKUN
casury. [IudpoBanue ¢ momorbo MOOUTOBO ornepaluu «uckovatomee NJINy.

[IpencraBneHre BEIIECTBEHHBIX YHWCEI B IaMATH KOMIIbIOTEpa. 3Hadamas 4acTb M
NOpsAOK uMcna. Jluanma3oH 3HAueHMH BELIECTBEHHBbIX uwucen. [IlpoOnemsl XpaHeHus
BEUIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHUYEHHUEM KOJIMYECTBAa pa3psaoB. BelnosnHeHue
orepanuii ¢ BelEeCTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OIUOOK MPU BBIUMCICHUSIX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OnpeneneHre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aJTOPUTMOB YIPABIICHUS
WCIIOJIHUTENIAIMU W BBIYUCIUTEIBHBIX alropuTMoB. OrmpenesieHne HMCXOIHBIX JaHHBIX, IMPHU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMbIil pe3ybTar.

Otanbl pelleHds 3aJad Ha KommbroTepe. MHCTpyMeHTallbHBIE CpENCTBA: TPAHCIATOP,
OTIAAUUK, TPOGUIMPOBIIMK. KOMIMISAIMS © WHTEpHIpeTanus MporpaMM. BupTryanbHbIE
MAIITUHBI.

WuterpupoBanHas cpena paszpaboTkd. Mertonbl oTiaaku mporpamm. lcmonb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTiagouHblii BbIBOJ. [lommaroBoe BBIMOIHEHHE MPOTpPaMMbl. TOUKH
octaHoBa. [IpocMOTp 3HaU€HU IEPEMEHHBIX.

S3pik nporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IETOYHUCICHHBIC,
BEILECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BerBnenus. CnoxHblie yciaoBus. L{ukiibl ¢ ycnoBuem.
Huknbl o nepemMeHHON. B3anmMo3aMeHseMOCTh pa3auyHbIX BUJIOB LIMKJIOB. MIHBapuaHT nukia.
CocraBieHne UKJIa C UCII0JIb30BAHUEM 3apaHee ONpPeeIEHHOTO MHBApHUaHTa IUKIIA.

HoxymentupoBanue nporpamMm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
MpOrpamMMbl U UHCTPYKLUHU ISl IOJIb30BATENs.

Anroput™Mbl 00paOOTKM HATYpalbHBIX YHCEIN, 3allMCAaHHBIX B MO3UIIMOHHBIX CHUCTEMax
CUMCIEHHS: pa30MeHHe 3amuch 4YHcia Ha OTHAeiIbHble LHU(PBI, HAXOXKICHHE CYMMBbI U
npou3BeneHus Hudp, HaX0kKACHNE MaKCUMaIbHON (MUHUMAJIbHOM) UGB

HaxosieHne Bcex mpoCThIX YKCell B 33IaHHOM Jauana3oHne. [Ipeacrasinenue yucna B Buae
Habopa MPOCTBIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHHS B CTETIEHb.

O6paboTka naHHBIX, XpaHAmuxcs B ¢ainax. TekcToBbie U nBoUYHbIe (aitibl. daitnoBbie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 aiina. 3amuce B daii.

PazOuenue 3amaun Ha moazagauu. [loamporpammsl (mporeaypsl U Gynkuun). Pexypeus.
PexypcuBHble 00BbeKkTHl ((hpakTainsl). PexypcuBHble mporenypsl u ¢yHkuuu. Vcnosab3zoBaHue
CTeKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKM S3bIKA MporpamMMupoBaHus. llomkmrodeHue
OMOMMOTEK MOANPOTpaMM CTOPOHHUX TMPOU3BOAUTENCH. MOIYIbHBIA TPUHIIUI MOCTPOSHUS
porpamm.

Yucnennsle MeTonbl. TouHOe M MpUOMMKEHHOE pelieHus 3afadd. YMCIEeHHbIE METObl
pellleHus: ypaBHEHUH: MeToj Tmepebopa, METOJA MOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIUMCJICHHE JJUH KPUBBIX. BeruucieHnue miomasneilt Guryp ¢ moMouipi0 4MCIEHHBIX METOJIOB
(MeToa MpSIMOYTOJILHUKOB, MeTo1 Tpanenuii). [lonck Mmakcumyma (MUHUMYMa) QYHKIIMH OJTHOM
MEPEMEHHOI METO10M IOJIOBUHHOTO JIEJICHUSI.



OO0paboTKka CUMBOJIBHBIX JAaHHBIX. BCTpoeHHbIE QYHKINU 3bIKAa POTPaAMMHUPOBAHMS AJIS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOpPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKH Ha CIIOBAa MO MPOOETHHBIM
CHUMBOJIaM, IIOMCK MOACTPOKM BHYTPH [aHHOW CTPOKH, 3aMEHAa HaWJCHHOM IOJACTPOKM Ha
JPYyryto cTpoky. I'eHepanus Bcex ClIOB B HEKOTOPOM ayi(haBUTE, YAOBIETBOPSIOUINX 3aJaHHBIM
orpannuenusiM. [Ipeobpa3zoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIENOBAaTEIBHOCTH YHuceNl. Brruncienne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOHM I0OCIEA0BATEIbHOCTH (CyMMBI, NPOU3BEIEHUS, CPEIHErO
apu(METHYECKOro, MUHUMAJIBHOIO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JJTAaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprupoBka ogHOMEpHOro MaccuBa. IIpocTele METOABI COPTUPOBKM (METOJ Iy3BIPHKA,
METOoJ BbIOOpPA, COPTHPOBKA BcTaBkamu). CopTHpOBKa ciusiHMEM. beicTpas copTupoBKa MaccuBa
(anroputm QuickSort). /IBOMYHBII MOKMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHbIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3al0JIHEHUE JIBYMEPHOI'O YHMCIOBOIO MaccHBa IO 3a/JaHHBIM IIpaBWJIaM, IIOMCK JJIEMEHTa B
JIByMEPHOM MAaCCHUBE, BHIYMCIEHUE MAKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOI'O
MacCHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dopmaruposanue. [Iposepka opdorpadun n
rpaMMatuku. CpencrtBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnoap3oBaHue
ctwield. CTpyKTypUpOBaHHBIE TEKCTOBbIE NOKYyMEHTHl. CHoOCKH, oriasieHue. KosuiekTuBHas
pabora ¢ JokyMeHTaMu. HCTpyMEHTBI pelieH3upOBaHus B TEKCTOBBIX Iporieccopax. Obiaynbie
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuia muTHpoBaHUS UCTOYHUKOB U O(opmIteHUs
6ubnmuorpaduueckux ccbutok. OpopmiieHre CUcKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEPCTKOM TeKkcTa. TexHWuUeckue cpeicTBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CPEICTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [POTrHO3MPOBAHUE,
KjaccuuKkaus, KiacTepus3alus, aHaln3 OTKJIoHeHHH. [locrienoBaTenbHOCTh peleHHs 3aiay
aHaJM3a JaHHBIX: COOP NMEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX, BEIOOp W/UIIH
MIOCTPOCHHWE MOJENHU, MpeoOpa3oBaHUE JAHHBIX, BU3YyalIM3alUs JaHHBIX, HMHTEPIpETarus
pe3ynbraroB. IIporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI Ui 00pabOTKU U MpPeICTaBICHUS
naHHbIX. bonbiume nanHble. MamuHHoe o0ydyeHue. HTeeKTyalbHbIi aHaIN3 J1aHHbIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TalOiull. BbluMciaeHHe CyMMbl, CpelHero
apudMeThuecKoro, HauOobplIero (HAUMEHBINEro) 3HA4YEHUs JAuana3oHa. BeuucieHue
Kod(uIMeHTa KOPPEIsSUU JBYX psoB AaHHbIX. llocTpoeHue cronbuarhixX, JIMHEHYAThIX U
KpyroBex auarpamm. [Toctpoenue rpaduxos Gynkuuii. [Tondop auHuu TpeHaa, peuieHne 3aaay
IIPOrHO3UPOBAHUS.

YucneHHOe pelieHne ypaBHEHHH ¢ Mmomollpio moabopa mapamerpa. OnTuMuzanus Kak
MOWCK HAWIy4dlllero pelleHuss B 3aJaHHbIX ycioBusx. lLleneBas ¢yHKUuMsA, orpaHHMYEHUS.
JlokanbHble U TJIOOATBHBIM MHUHMMYMBI 1ieeBOi (yHkumu. PemeHue 3aiad ONTUMHU3AINM C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI MHPOPMATHKH



Teopernueckne MOAXOIbl K OLEHKE KOJIMYECTBa HMH(OpPMaLuU. 3aKOH aJJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyna [lleHHOHA.

Anroputmsl cxatus ganHbix. AnroputMm RLE. Anroputm Xaddmana. Anroputm LZW.
ANropuTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE TIJIyOUHbl KOJAMPOBAHUS LBETA.
OcHoBHbIE uaen anroput™MoB cxatust JPEG, MP3.

CKopocTh mepefayn JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelayd OT HH(POPMAIMOHHOTO
00bEMa NaHHBIX M XapaKTEPUCTHK KaHana CBs3U. [IpUYMHBI BO3HUKHOBEHHUS OIIMOOK NpHU
nepezaaye AaHHbIX. Kozpl, mo3possrone oOHapyKuBaTh U UCIPABIATh OLIMOKH, BO3HUKAIOIIUE
npu nepenauye naHHbIX. PaccrosHue Xsmmunra. Koguposanue ¢ moBTopeHueM OutoB. Koabl
X3MMUHra.

Cuctembl. KommoneHTsl cuctreMbl u uX B3auMmojeiictBue. Cuctemubiii 3¢ dexr.
VYnpasneHnue kak HHGOpMaMoHHbli npouecc. O6paTHast CBA3b.

Monenu un  monenupoBanue. Ilens  MonmenupoBanHusa.  CoOTBETCTBHE — MOJENN
MOJIEIUPYEeMOMY OOBEKTY WU MpOoIeccy, Hear MojenupoBanus. Dopmanuzanus TpUKIaIHbIX
3azad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHJE, YIAOOHOM ISl BOCHPHUSATHUS
yenoBekoM. ['padudeckoe npencraBieHue JaHHbBIX (CXEMbI, TAOJIHIIBI, TpadUKH).

I'padpr. OcHoBHble moHATHS. Bumaer rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PellleHne anropuTMHUYecKux 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEX1y BepLIMHaMu rpada,
ONpEACICHUE KOJMYECTBA PpA3JIMYHBIX IYTEH MeEXAy BEpLIMHAMM OPUEHTUPOBAHHOIO
AIUKIIMYeCKOro rpada).

HepeBws. bunapuoe nepeo. JlepeBbs noucka. CriocoObl 00xona nepesa. [IpencraBnenue
apu(MeTHUECKUX BbIpRXEHUH B BHJE JepeBa. J[MCKpeTHble UIPhl ABYX WIPOKOB C IOJIHOH
unpopmanueil. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONKCAHHE CTPATETHU WIPbl B
TabIMaHOM (hopMe. BEIMTPHINIHBIE U TPOUTPHIIIHBIC TTO3UIUH. BEIMTPHIIIHBIE CTPATETHH.

CpeactBa uckyccTBeHHOro uHTeisiekTta. CepBHCHI  MalIMHHOTO  NepeBofa U
pacrio3HaBaHUs YCTHOH peun. KoruutusHble cepBuCHl. MaeHTHGUKAIMS U TTOUCK U300paKeHUIH,
pacriozHaBanue Jiul. CamooOydwaromuecs cuUcTeMbl. VICKycCTBEHHBI  HMHTEIUIEKT B
KOMIIBIOTEPHBIX HUrpax. Mcronb3oBaHHe METO/IOB MCKYCCTBEHHOI'O MHTEIIEKTA B OOyYaroIux
cuctemax. Vcnonb3oBaHre METO/I0B MCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTexHUKe. HTepHeT
Benlel. [lepcrieKTHBEI pa3BUTHSI KOMIIBIOTEPHBIX HHTEUIEKTYAIBHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

@opmanusanus NOHATHS anroputMma. MammHa TeropuHra Kak yHMBEpCaJIbHAas MOJEIb
Bblunciennil. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BbIYMCIECHUH. Bpems paboTel U 00BEM MCIONB3YEeMOM MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOJAHBIX JaHHbIX. OIEHKa AaCHUMITOTHYECKON CIOXKHOCTU
AITOPUTMOB. AJTOPUTMBI NOJUHOMHANBHOU cioxkHocTU. [lepeGopHbie amroputmsel. IIpumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7au, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

ITock TPOCTBIX YHMCEN B 3aJaHHOM JIMAlla30HE C IOMOIIBIO AJNTOPUTMA «PELIETO
Oparocdenar.

MHoropa3psigHbIe [eJble Ynucia, 3aa49H JTHHHON apu(METHKH.

CrnoBapu (acconmuaTHBHBIE MAacCHBBL, OTOOpaxeHus). Xoami-tadbmuusl. [loctpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa.

Crexu. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BhIpakeHus. Boruncienue apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B MOCTHUKCHON Popme.



Ouepenu. Mcnonb3oBanue ouepeu AJi1 BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpacdax. IlocTpoeHne MUHUMAIBFHOTO OCTOBHOTO JE€peBa B3BEIIEHHOTO
CBSI3HOTO HEOpHeHTHpoBaHHOrO Tpada. KoiamuecTBO pasnWYHBIX IMyTeH MeXIy BEpUIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{elKCTpsl.

JepeBbsi. Peanuzaius nepeBa ¢ MOMOIIBIO CCHIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHEIE)
nepeBbsi. [locTpoenue nepeBa Ui 3aJaHHOTO apU(METHYECKOTO BhIpakeHUs. PekypcuBHBIC
alnropuTMel 00xona Aepesa. Mcnonbs3oBanue creka U ouepenu 4 00xoa Aepesa.

JluHamMuueckoe MNpOrpaMMHUpPOBAaHME KakK METOJ pEHIeHUs 3aJad C COXPAHEHHEM
MPOMEKYTOUHBIX ~ PE3yJIbTATOB.  3aJadyd, pellaeMble ¢ I[OMOUIBI0  JMHAMUYECKOIO
IPOTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMHA, MOJCUET KOJIMYECTBA BAapUAHTOB,
3a/1a4i ONTUMHU3ALIH.

[Tousitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTHI U KIIACCHI.
CgoiicTBa 1 MeT0/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHamu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X0a. HKancCynauus, Haciae0BaHue, MoJIuMophu3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoexkrtupoBanme wHTEp(delica MoIb30BATEIIS.
Hcnonb30BaHre TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJIsl IOCTpOeHUst HHTepdeiica.

00630p sA3bIKOB TTporpaMmMupoBanus. [lonsTue o mapaaurmax NporpaMMHUPOBAHHUSL.

HNHpopManOHHBIE TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEJIMPOBAHMS:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII KCIIEPUMEHT, aHaIN3 PE3yIbTaTOB
MOJEIIUPOBAHUS.

Jluckperuszanusi Npu MaTeMaTUYECKOM MOJEIUMPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue ABMXKEHUS. MoJeaupoBaHHe OHOJIOTHYECKUX CHUCTEM. MaTremaTu4ecKue
MOJIeJIA B SKOHOMUKE. BhIuncauTeIbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OOpaboTka pe3ynbTaTOB OHKCIepUMeHTa. MeTol HauMeHbIIMX KBajapaToB. OlleHKa
YHCJIOBBIX IaPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHoBneHne 3aBucuMocTeit
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

Beposarnoctasle monenu. Metoael Monrte-Kapno. MmutannoHHOE MOJENMpPOBaHUE.
CucTteMbl MacCOBOT0O 0OCTYKUBaHMUS.

Tabnuunble (pensuuoHHbIE) Oa3bl JaHHBIX. TaOnuma — mpeacTaBiIeHHE CBEACHHM 00
OJHOTHIHEBIX oOBbekTax. Ilone, 3ammceh. Kirou Tabmmipel. PaGoTa ¢ roroBoif 0a3o0i JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loMck, copTHpoBKa U GUIBTpaAIMs JaHHBIX. 3alpOChl Ha BEIOOPKY
JaHHBIX. 3aIpOCHI ¢ TapaMeTpaMu. Beruncisiemsle N0JIs B 3aIIpOcax.

MHuoroTtabnanunbie 0a3bl JaHHBIX. THUIBI CBA3ed MexAy TabiuuaMu. BHemHuil kirod.
[lemocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNHurepHeT-nipuiiokeHus. [lonsaTue o cepBepHOM U KIMEHTCKON 4acTAX canTa. TexHOJIorus
«KIIUEHT — cepBep», € T0CTOMHCTBA U HejocTaTku. OcHOBBI s13bika HTML 1 kackaaHbIX Tabmui
cruseii (CSS). Cuenapuu Ha si3bike JavaScript. @opmsl Ha BeO-CTpaHHUIIE.

Pa3mernenune BeO-caiiToB. Ycimyra xocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBoa m3o0pakeHMii ¢ HCIOJIb30BAaHUEM PA3IHYHBIX IUPPOBBIX YCTPOUCTB (LU(POBHIX
¢oTroanmapaToB ¥ MHKPOCKOIIOB, BUIEOKaMep, CKaHEPOB U JPYrux ycTpoiicts). ['paduueckuit
penaktop. Paspemenne. KanpupoBanme. HcenpasieHue mnepcnekTHBBL. — ['HcTorpamma.
Koppexknust ypoBHe#, koppekmusi 1Beta. OOecIBeUMBaHHE IBETHBIX H300pakeHWi. PeTys.
Pabora ¢ o6nactsamu. OUIBTPEI.



MHuorocnoitasie n300pakeHus. TexcroBeie ciaoun. Macka cnos. Kanamel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpauuid s BeO-caiToB.  AHMMHpPOBaHHBIC
U300paxKeHUsl.

Bekropnas rpaduka. Ilpumutupbl. V3meHeHue mnopsiika 3JeMEHTOB. BblpaBHHMBaHHE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. Mcronb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUI.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTouHble MOJEIN.
Marepuansl. MoaenupoBaHne HCTOYHUKOB ocBenieHus. Kamepsl. ANJIUTHBHBIE TEXHOJOTHH
(3D-mpunTeps). [ToHATHE O BUPTYAILHON PEaTbHOCTH M JOMOTHEHHON PeabHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH U CIIOCOOHOCTH O0YYaromuXcs
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTPEHHEH  IMO3WIMEH  JUYHOCTH, CHCTEMOMU
LEHHOCTHBIX  OpUEHTAIMii, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCUHCKOro OOIIECTBA, paCUIMPEHUE KU3HEHHOTO OIbITa U OIbITa
NESTENIbHOCTH B TpoOIlecce peaju3aluu CpeACTBAMU  y4yeOHOro MpeaMeTa OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIbHON AEATEIIBHOCTH.

B pesynprare u3ydeHuss MHGOPMATHUKHA Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS Yy
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTAThI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHHWE CBOMX KOHCTUTYLIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaXCHHWE 3aKOHA U
NPaBOMOPSIZIKA, COOJIOACHHWE OCHOBOMOJNATAIOIUX HOPM HWH(GOPMAMOHHOTO TIIpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTb NPOTHUBOCTOSITH HJCOJOTUU SKCTPEMH3Ma, HallMOHAIW3Ma, KceHodoouw,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K HCTOPUYECKOMY HACIEIuIo, MocTxkeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IOHUMAaHHEC 3HA4YeHWS WH()OPMATHKM KaK HAyKH B IKH3HU
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMAThL OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ceTH HTepHET;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OSCTETUKY HAYYHOTO M TEXHHYECKOTo
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IUYHBIC BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOT'O HA
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh 3JI0POBOrO U Oe3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCIIE 3a CUET coOMtofeHus] TpeOoBaHUIl Ge30macHO
AKCIUTyaTaIlM CPEACTB UH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOU JCSITEIILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUITMMPOBATh, IUIAHUPOBATH W CAMOCTOSITCIIBHO — BBITIOJHATH  TaKyIO
NESITEIbHOCTD;

uHTEpec K chepam mpodheCCHOHATBHON AESITeNbHOCTH, CBS3aHHBIM C HH(POPMATHKOM,
MPOrPaMMHUPOBAHUEM M HH()OPMAIIMOHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTHIKCHUSIX
HayK WHQPOPMATUKH W HAYYHO-TEXHHUYECKOTO IPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oyaymieit mpodecCuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

0CO3HAHKE MI00ATBHOTO XapaKTepa SKOJIOTHYECKUX POOJIeM U IyTeH UX PEIICHHS], B TOM
qrcIie ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSIM HAyYHO-TEXHHYECKOTO Tporpecca M OOIIECTBEHHOW MPaKTHKH,
3a CcY€T MOHUMAHUS POJIM WHQPOPMAIMOHHBIX PECYpPCOB, MH(POPMAIMOHHBIX IPOLECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBON TpaHCPOPMALUU MHOTUX Chep >KU3HU
COBPEMEHHOT0 00IIeCTBa;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
UCCIIEIOBATEIIbCKYIO JCSITeIbHOCTh HHANBHYAIBHO H B TPYIIIIE.

B mpomecce moCTHXKEHHMS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IPOrPaMMBI  I10
uHpopMaTHKe y  OOYdYalOUIMXCS  COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
Ipe/IoIararInui copMUPOBAHHOCTS:

caMoperyJIHpOBaHus, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCThb 32 CBOE TIIOBEICHUE, CIIOCOOHOCTHh aJaNTHPOBATHCS K HMOIMOHAIBLHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO LEIU U YCIEeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAMONIEH CHOCOOHOCTh TMOHMMATh 3MOIMOHAIBLHOE COCTOSHUE IPYTHX,
YYUTBHIBATh €r0 TPH OCYIIECTBICHHHM KOMMYHHKAIIWH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3200THTHCS, IPOSIBIISTh MHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare uszydeHus WHQOPMATHKHM HA ypPOBHE CpEIHETO OOIIero oO0pa3oBaHUS Y
oOyuvaromerocss  OyayT copMUpOBaHBI MeETANpPEAMETHBIE PE3YJIbTAaThl, OTPAXCHHBIE B
YHUBCPCAIbHBIX y‘-Ie6HI)IX HeﬁCTBHﬂX, a UMCHHO — IMO3HAaBATCJIbHBLIC YHUBCPCAJIBHBIC y‘-Ie6HI)IC
NEHCTBUS, KOMMYHHMKATHBHBIE  YHUBEpCAJIbHbIE  yueOHbIe  JIEHCTBUSA,  PEryISTHUBHBIC
YHHUBEpCaIbHbIe yueOHbIE NeUCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aAKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CYHIGCTBGHHBII\/'I IMPU3HAK HUJIM OCHOBAHUSA IJId CPAaBHCHUA, KJ'IaCCI/ICbI/IKaI_[I/II/I
1 0000IIEeHH;

ONpEeNENATh eI ACSITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBISIBJIAITh 3aKOHOMEPHOCTU Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX SIBJIICHUSIX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
1 HEMAaTEPHAIbHBIX PECYPCOB;



BHOCHTH KOPPEKTHUBBI B JEATCIIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATb PUCKU HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOrO, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIIJICHUE ITPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
pasperieHust mpooJeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
peIICHUs TPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

OCYHWICCTBJIATL PA3JIMYHBIC BUIAbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAHHUA, €Tro
HHTCpIIpCTAllNU, Hp606pa3OBaHI/IIO U IMPUMCHCHHUIO B PA3JIMYHBIX y‘{e6HBIX CUTyalludXx, B TOM
YHUCJIC TIPH CO3JaHUH YICOHBIX M COIUAIBHBIX TPOCKTOB;

(GbopMUPOBATh HAYYHBIA THIT MBIIIJICHUS, BJIaJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
HNOHATHUAMHU U MCTOJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIIBHON NEATEIHHOCTH U
YKU3HCHHBIX CHTYalUsX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y eé peliCHus, HaXOAWUTb AapPryMCHTBI JIsI JOKa3aTCIbCTBA CBOUX yTBep)KI[eHPIfI,
3aJlaBaTh IIapaMeETPhl U KPUTEPUH PELICHU;

aHAJTM3UPOBATh IMOJIYYCHHBIE B XOJC pCEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MECHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABJICHHBIN MMOUCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
PO ECCUOHATILHYIO CPELY;

yMETh TICPEHOCUTh 3HAHWS B  TIO3HABATCIIBHYKD M  MPAKTHYECKYID  00JIacTH
KUBHECACATCIIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIE HJEH, Mpeajaratb OpPUTHHAIBHBIE MOJAXOABl W pEIUICHHs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ unopmanmeii:

BJIAJACTH HaBbIKaMW  TTOJYUCHUA I/IH(l)OpMaHI/II/I N3 HWCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISITh TOUCK, AaHalu3, CHUCTEeMAaTHU3alMI0 M HWHTEPIPETAIUIO
uH(pOpPMAIIUU PA3IUYHBIX BUIOB U (JOPM MPEIACTABICHUS;

cO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAuY€HUs MH(OPMALIUU U LEIeBON
ayJIMTOpPUH, BBIOMpPAs ONTUMAIIbHYIO (OpPMY MPEICTABICHUS U BU3yaIu3aluu;

OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpPMAIHU, €€ COOTBETCTBUE MPABOBHIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

HCIIOJIB30BAaTh CpPEACTBa I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUHA B
PECHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3aJad C CO6J'IIOI[€HI/IGM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCcOCOepeKeHMs, IPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MacHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HABaHUS U 3alMThl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHMBepcaIbHbIe yueOHbIe AeiicTBUS



1) oOuienune:

OCYIIECTBIISATh KOMMYHHUKAITMH BO BCEX cepax KU3HH;

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTYyallUl U CMSTYaTh KOH(IIUKTHI;

BJIQJIETh PA3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJICHCTBUS, apryMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMSTYATh KOH(JIMKTHBIC CUTYAIUH;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPENCTB.

2) coBMeCcTHAs1 1eATeIbHOCTD:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBHM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IPUHUMATh LEJIM COBMECTHON JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA IO UX JIOCTHKECHHUIO: COCTAaBIIAThH IUIAH JCHUCTBHUM, PaCHpEleisiTh POJU C Y4ETOM
MHEHHI YJaCTHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHIbl B OOLIWIN pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh [MO3UTHUBHOE CTPATErMUECKOE IIOBEJCHUE B PA3IMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7aydl B OOpa30BATEIBHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpEeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHHUI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JIaCTsIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIQ/IETh HaBBIKAMH [MO3HABATENIBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIMA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKEHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yNIbTaTOB AESITEIbHOCTH.

3) npuHATHA ce0s M APYyrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;



MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYroro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDI

B mpouecce wusyuenus kypca wuHpopmaTHku yriyoiaéHHoro ypoBHs 6 10 knacce
oOyyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

BJIAJICHUE IPEICTABICHUSAMU O POJIM HMH(OpPMAlMK M CBA3aHHBIX C HEH IPOLECCOB B
IOpUpOJie, TEXHUKE U OOLIeCTBE, MOHATUAMHU «HH(DOpMaLUL»), «MH()OPMALMOHHBIA MPOLECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIA APQPEKT», «MHPOPMALMOHHAS CHUCTEMAY,
«cucreMa yrpaBJICHUS;

BJIAJICHUE METOJaMHU IOMCKa HHpOpMauuu B ceTu VIHTepHET, yMeHUEe KpPUTHYECKU
OLIEHUBATh NH(OPMALHIO, IOITYYEHHYIO U3 ceTh VHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIC, NPUBOJAUTH INPUMEPHI HCTOYHUKOB HX
NOJIyYCHUsI W HAIPABICHHS HCIIOJIB30BAHMS, YMEHHE KIACCH(PHUIMPOBATh OCHOBHBIE 3a7adil
aHaiu3a JaHHbIX (IIPOrHO3UMpPOBaHME, KiIacCU(UKALUA, KJIAacTepU3alys, aHaIu3 OTKJIOHEHUH),
IOHUMAaTh IOCJIEI0BATEIbHOCTh PEIEHHs 3a/lad aHajlu3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUYNCTKA M OIICHKa KAdecTBa JaHHBIX, BBHIOOP W/WJIM IMOCTPOEHHE MOJEIH, MpeoOpa3zoBaHUe
JAaHHBIX, BU3yaJIU3alus JAHHBIX, UHTEPIIPETALINS PE3YIbTATOB;

[OHUMaHHE OCHOBHBIX IPHUHLUIIOB YCTPOMCTBA MU (DYHKIIMOHMPOBAHUS COBPEMEHHBIX
CTALIMOHAPHBIX M  MOOWIBHBIX KOMIIBIOTEPOB, TEHACHLMUI pPa3BUTHUS KOMIIBIOTEPHBIX
TEXHOJIOTHI;

BJIQ/ICHHE HAaBbIKAMU pabOThl C ONEPALMOHHBIMM CUCTEMAMM, OCHOBHBIMU BHJIaMHU
IPOTrpaMMHOTr0 obecrieueH s Ul pellieHHs yueOHbIX 3aj1ay 110 BhIOpaHHOM crieluain3alum;

HaJIMYME TPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OpraHU3alUud U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeill, 00 00Imux
MPUHLINIAX pa3pabOTKU U QYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHU;

NOHUMaHHE yrpo3 UHPOPMALMOHHON 0€30MacHOCTH, UCIIOIb30BAHNE METOJIOB U CPEJCTB
NPOTUBOACHUCTBUS STHM Yrpo3aMm, COOJIOZeHHEe Mep O€30MacHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COONIOJCHHE TPEOOBAHHMMN TEXHUKHU
0€30MacHOCTH U TMTUEHBI IPU paboTe C KOMIBIOTEPAMU U APYTUMHU KOMIIOHEHTaMH IIU(GPOBOTO
OKpY)KEHHsI, MOHMMaHHE IPABOBBIX OCHOB HCIOJIb30BaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

NOHMMAHHWE OCHOBHBIX MPUHLUIIOB JAMCKPETU3AllMKM pa3IUYHbIX BHUAOB HH(pOpManuu,
YMEHHE OIpeNesaTh HHOOPMALIMOHHBIH 00bEM TEKCTOBBIX, IpapUuUECKUX U 3BYKOBBIX JIaHHBIX
IIPY 3aJJaHHBIX NTapaMeTpax INCKPETU3aluU, YMEHHUE ONPENEIATh CPEIHIOI CKOPOCTh NEpeladun
JTAHHBIX, OLIEHUBATh U3MEHEHNE BPEMEHU epeiaun IPH U3MEHEHUH UH(OPMAIIMOHHOTO 00bEMa
JAHHBIX U XapaKTepUCTHK KaHaja CBSI3U;

YMEHHME HCIOJIb30BaTh NpPU PEHIeHUH 3a/ad CBOMCTBA MO3MIIMOHHOW 3amuCcH 4Hcen,
QIrOpUTMa IOCTPOECHMS 3allMCH 4YHCJIA B TMO3UIMOHHOM CHCTEME CUHUCIEHHSA C 33JaHHBIM
OCHOBaHHUEM U ITOCTPOECHHUS YUCIIA M0 CTPOKE, COAEPKALLEHN 3allMCh 3TOrO YKcia B O3ULMOHHON
CUCTEME CUMCIICHUS C 3aJlaHHBIM OCHOBAaHHEM, YMEHHUE BBINIOJHATH apu(MeTHYecKre onepainuu
B MTO3UI[MOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBINOJIHATh MNpPeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HCMONb3Yys 3aKOHbI
anreOpbl  JIOTUKH, YMEHHME CTPOMUTh JIOTMYECKOE BBIpAXEHHE B JAU3BIOHKTUBHOW U



KOHBIOHKTUBHOM HOpMaJbHBIX (opMax IO 3aJaHHON TaOauIle MCTHMHHOCTH, MCCIEOBaTh
00J1acTh MCTHHHOCTH BBICKA3bIBAHMs, COJEPIKAIIEro IEpPEeMEHHBIC, peIlaTh HECIOXKHbIE
JIOTUYECKUE YPaBHEHUS U CUCTEMbI YpaBHEHUII;

IOHUMaHHe O0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM HH(pOpMaLuu
(3amMch yucen B MO3UIUOHHOW CHUCTEME CUMCIEHMs, HAXOXJAEHUE BCEX IMPOCTBIX 4YHUCEN B
3aJJaHHOM JMaIia3oHe, 00paboTKa MHOTOPA3PSIHBIX LENbIX YHCEN, aHAIU3 CHMBOJIBHBIX CTPOK U
JIpYIHUX), aIrOPUTMOB IOMCKA U COPTHUPOBKH, YMEHHE ONPEIENATH CIOKHOCTh HM3Y4aeMbIX B
Kypce 0a30BbIX QJIrOPUTMOB (CyMMHPOBAaHHE 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, IBOMUYHBINA MOMCK) M HNPUBOAUTH NPUMEPHI HECKOJIBKUX AJITOPUTMOB
pa3sHOM CIOKHOCTH JUIs PELICHUs OJJHOU 3a1a4H;

BJIaJICHUE YHUBEPCAJIBHBIM SI3IKOM IPOTrpaMMHPOBaHMs BhicOKOro ypoBHs (Python, Java,
C++, C#), npeacraBieHUsMU O 0a30BbIX THUIAX JaHHBIX U CTPYKTYpax JaHHBIX, YMEHHUE
UCIOJIb30BaTh OCHOBHBIC YIPABJSIOIIME KOHCTPYKLIMH, YMEHHE OCYIIECTBIATH aHaIu3
IPEJIOKEHHOW MpPOrpaMMbl: ONPENEISTh PE3yabTaThl pabOThl MpPOrpamMmbl IPU 3aJaHHBIX
UCXOJHBIX JAHHBIX, ONPEAENATh, NPU KAKUX MCXOJIHBIX JAHHBIX BO3MOYKHO IIOJIyYE€HHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBIABIIATH JaHHbIE, KOTOpPblE MOTYT NPUBECTH K OIIMOKe B pabote
IporpaMMmsl, (POPMYIUPOBATH MPEUIOKEHUS 110 YIYULIEHHUIO IPOrPaMMHOI0 KOJIa;

YMEHME CO3/aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI M JE€MOHCTpallMOHHbIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPAaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCMOJIb30BATh EKTPOHHBIEC TAOIUIIBI U1 aHAIN3a, IPEICTABICHUS U 00pabOTKU
JAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHET0 apu(pMETHYeCKOro, HAMOOJBIIET0 W
HAaUMEHBIIET0 3HAYCHUH, pellIeHne YPaBHEHU, BBIOOP ONTUMAJIBHOTO pEIlIeHUs, 10A00p JIMHUU
TpeHJa, pelIeHne 3a1a4 IPOTHO3UPOBAHUA).

B mpouecce wusydenus kypca HHGOpMATHKH YriyOnéHHOro ypoBHs 6 11 Knacce
oOy4aromuMucs OyAyT JTOCTUTHYTHI CIIEYIOIUE IPEIMETHBIE PE3YIIbTAThI:

YMEHHME CTPOUTHh HEPABHOMEPHBIE KOJIbl, OMYCKAIOIIME OJHO3HAYHOE NEKOJAMPOBAHHE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOJb30BAaTh MPOCTEUIIME KOIbl, KOTOpPHIE IO3BOJISIOT
OoOHapy>KUBaTh U MCIPABIIATH OMIMOKHU MpH Nepeaaye JaHHbIX, CTPOUTH KO, 0OecTeurBarOmnil
HAaUMEHBIIYI0 BO3MOXHYIO CPEJHIOI0 JJIMHY COOOIEHUS NMPU H3BECTHON YacTOTE CHUMBOJIOB,
HOSICHSTH MIPUHIUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CKaTHUS JAHHBIX;

yYMEHHUE pellaTh aJrOpUTMHUYECKUE 3a/lauM, CBSI3aHHbIE C aHAIUM30M rpadoB (3agauu
IOCTPOCHHST ONTUMAIBHOTO MYTH MEXAy BeplIMHaMH rpada, OmnpeAereHHs KOJINYecTBa
pPa3IUYHBIX MyTeH MeXAy BEpIIMHAMU OPHEHTHPOBAHHOIO AalMKJIWYEeCKOro rpada), ymeHue
UCIIOJIb30BaTh JIEPEBbs MpPU AHAIN3€ M IOCTPOCHUM KOJOB W Ui IPEACTaBICHUS
apu(MeTHUECKUX BBIPAKEHUH, MPU PELICHUH 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPbl IO 3aJ@aHHOMY QJIrOpPUTMY, pa3palaTbiBaTb M OOOCHOBBIBATh BBIUIPHIIIHYIO
CTpaTEeruio Urpbl;

yMeHHE pa3pabaThIBaTh U PEAIU30BBIBATH B BUJE MPOrpaMM 0a30Bble aJlTOPUTMbI, YMEHHE
MCIIOJIb30BaTh B MpOrpaMMax JaHHBIE Pa3jIMYHBIX TUIIOB C yYETOM OIpaHUYEHHMH HA IMaIa3oH
UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh IMPH PELICHUM 337a4 CTPYKTYphl JAHHBIX (CIHMCKH,
CJIOBapH, CTEKH, O4YEpelIHu, JEepeBbs), HCIOIb30BATH 0a30BbIE ONEPALIMU CO CTPYKTypaMu
JAHHBIX, TPUMEHSATh CTaHJIAPTHbIE U COOCTBEHHBIE MOIIPOrpaMMBbl AJisi 00paOOTKH YHCIIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTpPOK, HCIOJb30BaTh IpHU pa3paboTke MporpaMMm OHOIHOTEKH
HOJANPOrpaMM, 3HATh (YHKIMOHAIbHbIE BO3MOXKHOCTH HHCTPYMEHTAJBHBIX CPEJICTB CpPEabl



pa3paboOTKH, YMEHHE HCIIOJIb30BaTh CPEIICTBA OTJIAAKH MPOTPaMM B CpeJie MPOrpaMMHUPOBAHHUS,
YMEHHE JOKyMEHTHPOBATh MIPOTPAMMBI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIaJICHHE OCHOBHBIMH CBEJICHUSAMHU O 0a3axX JaHHBIX, UX CTPYKTYpPE, CPEACTBaX CO3/IaHUS
1 paboOThl C HUIMH, YMEHHE MCIOJIb30BaTh TAOJIMUHBIC (PEISIMOHHBIC) 0a3bl JaHHBIX (COCTABIIATH
3arpockl B 0a3ax JaHHBIX, BBIMOIHATE COPTUPOBKY U MOUCK 3amuceil B 6a3e TaHHBIX, HATIOIHATh
pa3paboTaHHyr0 0a3y TaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHYECKAE MOJICIH JIUIsl aHAIH3a OOBEKTOB U
nporeccoB:  (GOPMYJIHPOBATh IEdb MOJCIUPOBAHMS, BBINIOJIHITh aHAIHW3 PE3YJIbTaTOB,
MOJYYCHHBIX B XOJI€ MOJCIMPOBAHUS, OIEHHBATH COOTBETCTBUE MOJICNU MOACTHUPYEMOMY
00BEKTY HITH TPOLIECCY, MPEICTABIISATH PE3yJIbTaThl MOACIHPOBAHUS B HATJISATHOM BUJIE;

YMEHHUE OpPraHW30BBIBATh JIMYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCyJapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BATEIBHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX MPHUHLIUIIOB PabOTHI, BO3MOXXHOCTEH W OTPaHUYCHUS TIPUMEHEHUS
TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEIUICKTAa B PA3JIMYHBIX O0JACTSAX, HAIMYUE MPEICTABICHUH O
Kpyre peliaeMbIX 3a7ad MAIlMHHOTO OOyueHHs (pacro3HaBaHUs, KIACCU(PHUKAIMA U
IPOTHO3UPOBAHNS) HAJTMUUE MPEICTABICHUI 00 NCTIOIh30BAHUN MH(POPMAITMOHHBIX TEXHOJIOTUI
B Pa3NIUYHBIX MPO(ECCHOHANBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
Paznea 1. llndpoBasi rpaMOTHOCTD
11 KommnbroTep - yHuBepcainbHOE YCTPOHCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KommbrorepHsie cetu
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHGpoOpMaLUu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
2.3 Komnbrotepnas apudmernka 7 1
Hroro 1o pasneny 40
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI 8 2
3.3 YucaeHHbIe METOIbI 3
3.4 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX




JTAHHBIX

3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 25
4.2 AHan3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
WNndopmanus n nuapopmaioHHse
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™Mbl U NIPOrpaMMHUPOBaHUE
2.1 DNeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmManmoHHbie TEXHOJIOTUH
31 KomnbsroTepHo-maremaTuueckoe 3 9
' MOJIETTMPOBAHKE
3.2 ba3n1 manHbBIX 10
3.3 Be06-caiitb 14
3.4 KomnbsrotepHas rpaguka 3.5
35 3D-monenupoBanue 3
HWroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
TpeboBanus TeXHUKH OE€30IIACHOCTH U
1 TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKpPY>KECHHUS
5 [TpuHIUIBI paOOTHI KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMEH JaHHBIMU C ITIOMOIIBIO IIIVH. 1
KoHnTposiepsl BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IIPOIPAMMBI 1
MIPOLIECCOPOM
OneparuBHas, IOCTOSIHHAS U
5 JOJITOBPEMEHHAs aMATb. KoHTpoIepbl 1
BHEIHUX yCTpOHCTB. IIpsamMon nocrym k
naMsATH
6 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U 1
MOOUJIBHBIX YCTPOICTB
8 CucteMHOe ITporpaMMHOE oOecrieueHue. 1

OnepanoHHbIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

| [TapannensHoe nporpaMMHpOBaHUE

10 WucTannsamus 1 IenHCTAIUISITIS
MPOrPaMMHOTO O0eCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MenieHus 1 UMEeHOBaHUs (ailioB B
nonroBpemeHHoU namsaTH. [labnons! nms
onvcaHus rpymi $ailiioB
3akoHOHaTEIBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMITEI TOCTPOCHUS U aIliapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Certp Untepuer

15 Paznenenue IP-cetn Ha monceTH ¢
ITOMOILIBI0 MaCOK MOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Bune! nestensHocTr B cetn IHTEpHET.

17 Cepsucsl MHTepHETA. ["'OCy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

18 WNudopmannonHas 6€30macHOCTb

19 BpenonocHsle mporpaMmMHOe oOecriedeHne
U METOJ1bl OOpPBHOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
" AHTUBUPYCHBIE TPOTrPaMMBbI"

21 Opranuzanys JMYHOTO apXKBa

uHpopmanuu. PesepBHoe KonmupoBaHue.




[TaposibHas 3amuTa apxuBa

22

23

[IudpoBanue 1aHHBIX

Anroput™m mudpoBanus RSA.
Creranorpadust

24

25

26

27

28

[IpakTruyeckas pabora 1o Teme
"udpoBanue qaHHbIX"

WNudopmanius, 1aHHbIE ¥ 3HAHUS.
HNudopmaiinoHHbie Iporeccsl B IpUpo/ie,
TEXHHUKE U 00I11eCTBE

HenpepriBHBIE U TUCKPETHBIC BETUUUHBI U
curnaibl. Heo0XoaumMocTh JUCKpeTU3auu
uH(popMaLn, TpeJHa3HAYCHHOM 15
XpaHEeHUs, epeadu 1 00paboTKH B
U(POBBIX cUCTEMAX

JIBonuHO€E KogupoBaHue. PaBHOMepHBIE 1
HEpaBHOMEpPHBIE KOABI. /lekoaupoBanue
COOOIIeHNH, 3aMCAaHHBIX C TTOMOIIBIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. IloctpoeHrne 0AHO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JIepPEBa.
I'pad An. A. Mapkosa

29

Enunuter n3amMepenus KoaudecTra
nHpopmanuu. AndaBUTHBIN TOAXOT K
OIIEHKE KONM4ecTBa HH(MOpMauu

30

31

CHUCTEMBI CUUCTIEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

,HBOI/I‘IHaSI, BOCBMEpHYHAA U




meCTHaAuaTCpuIHasd CUCTCMbI CUUCIICHUAA,
CBs3b MCXKIY HUMU

33

34

35

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUAaTCpUIHAasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAsA U
meCTHaauaTCpuiHasd CUCTCMbI CHHUCIICHUA,
CBs3b MCXKIY HUMHU

ApudmeTrrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

37
38

Z[BOI/I‘IHO',HGCHTI/I‘IHQ.H CHUCTEMA CUUCICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

40

41

42

PactpoBoe koanpoBanue n300pakxeHui

[IpakTyeckas pabora o Teme
"Iluckperusanus rpapuueckon
uHpopmanun"

I[BeToBBIE MOZENH. BekTOpHOE
KoaupoBanue. @opmarsl (Haitinos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Konuposanue 3Byka. OrieHka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJUPOBaHUs

43

[TpakTrueckas paboTa mo Teme




"JluckpeTuszanus 3ByKoBor HHpopMarun'

44

45

OcHoOBBI aNreOpbl JOTUKU

Jlornueckue oneparuu. Tabauibl
HCTHHHOCTHU

46

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. J[0Ka3aTenbCTBO JTOrMYECKUX

TOXACCTB C IIOMOIIIBIO Ta6JII/IIl HCTUHHOCTHU

47

48

49

[IpakTuueckas pabota 1mo Teme
«[locTpoenue u ananu3 TadnuIl
WUCTHHHOCTHU B TAOJIMYHOM ITPOIIECCOPE»

Jloruueckue OIICpalru U OIICPallvH Hal
MHOXCECTBaAMU
Jlormueckue Oorcpanyru 1 OoIcpanun HalJ
MHO>KECTBaMH

50

51

3aKoHBI aNTeOpbI JIOTHKUA. DKBUBAJICHTHBI

€

npeoOpa3oBaHUs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHUs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIUYECTBA apTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

53

Kanonuueckue Gpopmbl JJOrHuecKux
BbIpakeHU1. COBEpILICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHHS 0 TabJIHIIe HCTUHHOCTH

54

Jlormdeckue 3JeMEHTHI B COCTaBe




KOMIIbIOTEpa

55

56

Tpurrep. Cymmarop. MHoropaspsiagHblit
CyMMarop

[TocTpoenue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3alKcCh JJOTUYECKOTO
BBIPQXKEHUS 110 JIOTHYECKON cXxeMe

57

MI/IKpOCXGMBI U TEXHOJIOT'HUA UX
IIpOU3BOJACTBA

58

[IpencraBienue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHi4eHHOCTh JUAana3oHa
qycesl IpU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonnenue pa3psagHoit
CEeTKH

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. J|BOMYHBIIA
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
qucell

60

61

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apupmeTnueckuii u
LUUKINYECKUI CIBUTH

[u¢poBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckinovaromee UM

62

Hpe)ICTaBJ'IeHI/Ie M XPaHCHUC B IaMATH
KOMITIBIOTCPA BCIICCTBCHHBIX YUCCII

63

BrinosiHenue onepanuii ¢ BEECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBEIYMCIICHUSIX

64

[IpakTuyeckas padora no teme «M3ydeHue




nopa3pAAHOro MalliMHHOI'O NPCACTABJICHUA
OEJIbIX U BEHICCTBCHHBIX YHUCEII»

65 AHanu3 anropuTMoB 1
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpeE.

66 HNHcTpyMeHTaNbHBIC CPEACTRA: 1
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBILIUK
Cpena nporpammupoBanus. KoMmmumsius

67 Y UHTEPIIPETaLUs IPOrPaMM. 1
Buptyanbsabie mammnbl. IHTErpupoBaHHast
cpena pa3paboTku

68 MeToabl OTJIAAKH IPOrpamMM 1

69 Tunsl nepeMeHHBIX B 3bIKE 1
MIPOrPaMMHUPOBAHHUS

70 OO6paboTka 1eJbIX Yncent 1

71 O6paboTka BemeCTBEHHBIX YUCEIT 1

72 CriyuaiiHble U IICEBIOCITYYaliHbIE YNCIIA 1

73 Berpnenus. CnoxHble yCI0BUS 1

74 [{uknsl ¢ ycnmoBueM 1
[{MKITBI 110 IEpEMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMuHbIX BUIOB 1
IIUKIIOB

76 O6paboTka HaTypaTbHBIX YHUCET C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3aJJaHHOM nuarma3oHe [IpakTiaeckas 1 05

pabota o Teme «Pemenne 3agad METOIOM
nepedopar»




78

WNHBapuaHT nukia

79 JIOKyMEHTHpOBaHUE MPOTrpamMm

80 O06paboTKa TaHHBIX, XPAHSIIHUXCS B
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHON OMOIMOTEKH

82 s3bpIKa IporpaMMmupoBanust. [logkirouenue
OMOIMOTEK MOAIIPOTPAaMM CTOPOHHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U (YHKITUHN)

84 [Tomnporpammel (iponeypsl ¥ (pyHKITIH)

85 [IpakTnueckas pabota 1o Teme
"PazpaboTka moamnporpamm"
Pexypcus. PekypcuBHble 00BEKTHI

86 (ppakransr). PexypcruBHbBIE POIIETYPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka s
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB

87 [IpakTyeckas pabora o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

88 MoaynbpHBII NPUHIMI IOCTPOCHUS
porpamMm

89 YucieHHble METOIBI

90 [IpakTuueckas pabota 1o Teme
«YucneHHoe pelieHne ypaBHeHU

01 Hcnonb3oBaHnne AUCKPETU3ALNH B
BBIUMCIIUTENBHBIX 3a/1a4ax

92 [IpakTuyeckas pabora o Teme




«[TpubmmxEHHOE BHIYMCIICHUE ITTHH
KPUBBIX U IUIOLIAAEH GUTyp»

93 [TpakTuyeckas padora no Teme «Ilomnck

MakcuMyMma (MUHUMYMa) (QyHKIIHN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
94 AJTOpUTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: MOJACYET KOJUYECTBA MOSIBICHUN

CHMBOJIa B CTPOKE

Anroput™bl 00pabOTKH CUMBOJIBHBIX
95 CTPOK: pa30MEHUE CTPOKH Ha CJIOBA 110
pOoOETHHBIM CUMBOJIAM

AJTOpPUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IIOMCK IOJICTPOKU BHYTPH TaHHOMU

96
CTPOKH; 3aMCHA HAUJICHHOU ITOJACTPOKHU Ha

JIPYTYIo CTPOKY

[IpakTnueckas pabota 1o Teme
97 "O06paboTKa CTPOK C UCTIOJIH30BAHUEM
GyHKUIMN cTaHAapTHON OMOIMOTEKH SI3bIKA

IIPOrpaMMUpOBaHUA"

98 I'eneparius ciioB B 3aJaHHOM alihaBHUTE

MaccuBbl 1 IOCJIEJOBATENBHOCTH YHCEIL.
99 [IpakTuyeckas pabora o Teme
"3anonHenue Maccupa'

100 O06001IEHHbIE XapaKTePUCTUKH MacCHBa

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B

101 Maccuse. [IpakTudeckas paboTa o Teme
"JIMHENHEIN IIOUCK 3aJaHHOI0 3HAUYEHUS B

maccuse"




[IpakTuyeckas padora no Teme "[lonck

102 MHUHHMAJIBHOTO (MaKCUMaIbHOTO) 1 1
3JIEMEHTA B YMCIIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

103 [IpocTeie METOIbI COPTHPOBKH. 1 05
[IpakTuyeckas padora no Teme "[IpocTeie '
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusiHueM. beictpas

104 COPTUPOBKA MaccuBa (aJIrOpUTM 1 05
QuickSort). ITpakTuueckas pabora 1o Teme '
"BeicTpas copTupoBka Maccupa"
JIBOMYHBIH [TOMCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTnueckas pabora 1mo reme 1 0.5
" JIBOMYHBII MTOUCK"

106 JIByMepHbIE MacCHUBBI (MaTpPHUIbI) 1

107 Anroput™mbl 00pabOTKH MaTPHIL 1

108 Pemrenne 3aau aHanmm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTrO Ipolieccopa 1

110 KomnerorepHas BépcTka TekcTa 1
[IpakTruyeckas pabora no Teme "Bépcrka

111 JIOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
dbopmynamu”

112 WNHCcTpyMEHTBI peLIeH3UpOBaHUS 1

113 [IpakTnueckas pabota 1o Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

114 Oo6naunbie cepBuchl. KosekTuBHas 1 05

paborta ¢ mokymeHntamu. [IpakTuueckas




pabota o Teme "KomnextuBHas pabota ¢
JIOKyMEeHTaMu"

115
116

Amnanus JaHHBbIX. Bonpmme JaHHBIC

MarmmaHoe oOydeHue

117

AHaJIN3 JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
TadJIUIL

118

119

120

121

[IpakTrueckas pabota o treme "AHanu3s
JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX
Tadymi"

[Toctpoenue rpadukoB QPyHKIUH.
IIpakTuyeckas pabora o Teme
"HarmisiiHoe npe/icTaBiIeHue pe3ysibTaToB
CTaTUCTHYECKON 00pabOTKU JaHHBIX B
BU/JIE IMarpaMM CpeJICTBaMU peIaKkTopa
ANEKTPOHHBIX Tabnui"

Jluaun Tpenna. [Ipaktuueckas pabota mo
teme "[logbop nuHUM TpeHIa,
MIPOrHO3UpOBaHuE"

ITon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "YncineHHoe peleHne ypaBHEHUM
C MOMOIIIBIO 1T0100pa napamerpa’

0.5

0.5

0.5

122

123

OnTumu3anus Kak MOMCK HAUITy4IIero
pELIeHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTuyeckas pabora no Teme "Pemienne
3a]1a4 ONTUMH3ALUHU C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

PesepBHOE Bpems

0.5

124

PesepBHOE Bpems




125 PesepBHOe Bpems 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOE Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PezepBHOE Bpemst 1
136 PesepBHOE BpeMms 1
OBLIEE KOJIMYECTBO YACOB 1O 136 915

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 KonnyecTBo nHbOpMaLIHH 1
ANTOPUTMBI CXKATHS JAHHBIX 1
3 Anroput™m Xaddmana 1
[IpakTuueckas pabora no teme "Cixatue
4 JAHHBIX C TIOMOIIBIO AITOPUTMA 1 1
Xapdpmana"
5) Anroputm LZW 1
ANTOpPUTMBI CKaTHs JAHHBIX C MOTEPSIMH.
6 [IpakTuyeckas padorta no Teme "CixaTtue 1 05
TaHHBIX ¢ moTepsimu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeauu JaHHBIX 1
8 [TomMex0oycTOWYMBBIE KOJTBI 1
9 [IpakTuyeckas pabora o Teme 1 1
"[TomexoycroitunBblie KOIbI"
Cuctembl. KOMIOHEHTBI CUCTEMBI U UX
10 B3aumoJeiictBue. CucTeMHbIN 3P QexT. 1
VYnpasieHue Kak HTHPOPMalMOHHBIN
npouecc. OOpaTHas CBA3b
11 Mogenu 1 MOJETMpPOBaHKUE 1
12 I'padmr 1




13

Pemenue 3a1a4 ¢ momorsio rpados

14 JHepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora o Teme "[lonck

16 BBIMIPBIIITHONM CTPATEruu B UTPE C IIOJIHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOT'O MHTEIIEKTA"
dopmanuzanysi MOHATHS aJrOpUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
MoJieab Beiunciennii. Tezuc Yépua—
Trropunra
[IpakTnueckas pabota 1o Teme

20 "CocTaBieHHe IPOCTOM MPOTpaMMBI JIJIst
MamuHbl Teropunra"

21 Marmuna Iocra

22 Hopmanbhbie anropugmel MapkoBa
AJTOpUTMUYECKU HEpa3pelInMble 3a/1a4H.

23 3amaya octaHoBa. HeBO3MOKHOCTE
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMMm

24 Cno>XHOCTh BBIYUCIICHUI
ITonck mpOCTBIX YUCEI B 33 JaHHOM

25 JIMANa3oHe ¢ TOMOILBIO AITOPUTMA
«pemeto Oparochenar

26 [TpakTrueckas padota mo teme "llonck

MPOCTBIX YHUCEJI B 3aJJTaHHOM JIHana3oHe"




27

MHoropa3psiiHbI€ LENIbIE YUCIIA, 3aJa41
JUIMHHOM apu(METUKH

28

29

30

31

[IpakTruyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0Opa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKeHHMS ). XAII-TaOIUIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO
CIIOBapsl 71l 3aIaHHOTO TEKCTa

[IpakTrueckas paboTa Mo Teme
"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

AHanm3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Briaenenne nocieaoBaTeIbHOCTEH T10
mabmnony. PerynspHsie BeIpaxKeHUsI.
YacToTHBIN aHAIU3

32

IIpakTiueckas padora mo reme "AnHanus
p p
TEKCTa HA €CTECTBEHHOM S3bIKE"

33

34

35

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO

BBIPpAXKCHUSA

Brruucnenue apudmeTnueckoro
BBIP)XEHUSI, 3aIMCAHHOTO B MOCT(PHUKCHOMN
dbopme

[IpakTuyeckas pabora o Teme
"Brruncienue apupmMeTu4eckoro
BBIP)XEHUS, 3aIMCAHHOTO B MTOCT(PHUKCHOMN

dbopme"

36

Ouepenu. Mcnionb3oBaHue ouepeau st




BPCMCHHOI'O XpaHCHHA JaHHBIX

37

38

39

40

[IpakTuyeckas pabora 1o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHBIC
(6unapusbie) nepesbs. [locTpoeHue nepesa
JUTS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYMCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

PexypcuBHBIE aropuT™Mbl 00X0/1a epeBa.
Vcnonp3oBaHue cTeKa U O4epeI ISt
o0xoja repena

41

PexypcuBHbIE anropuT™Mbl 00X0/1a AepeBra.
Hcnonp30BaHue CTEKa U OUSPeIn JIJIsI
o0xoja repena

42

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIFHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTUPOBAHHOTO rpada

43

44

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonuyecTBo pa3nuyHbIX MyTel MeX1y
BEpLIMHAMU OPHUEHTUPOBAHHOTO
aIMKJINYecKoro rpada

45

Aunroput™ JIeHKCTpBHI.




46

[IpakTruyeckas pabora o Teme
"Beruncienue JiIMHbI KpaTyauilero myTa
MEXy BeplIiHaMHu rpada (aJIroputm

Jeitkerpen)"

47

Anropurm ®noiiga—Yopiamuia

48

49

50

3azayu, permaeMple ¢ IOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKLUI

[IpakTryeckas pabora o Teme
"BoruricnieHue peKypcUBHBIX (PYHKIIMN C
MIOMOILBIO JMHAMUYECKOTO
IIporpaMMUpoBaHus"

321,[[8.‘{1/1, peumacMbI€ € ITIOMOIIbIO
AXMHAMHUYECKOI'O ITPpOTrpaMMHUPOBAHU:
MOACYET KOJIMYECTBA BApHUAHTOB

o1

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIBIO
JUHAMHYECKOTO IporpaMMUpoBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
AMHAMHUYCCKOI'0 IMMporpaMMHUpOBaHHs:
3a1a49u OIITUMHU3aInu

53

54

[lonsiTue o mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOTPaMMHUPOBAHUS

[Tonsatue 06 0OBEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMUPOBAHUHI

55

O0BexThI U Ki1acchl. CBOMCTBA U METOIbI
00BLEKTOB




56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

[IpakTruyeckas pabora o Teme

o7 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO TTOX0/a
[IpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBbI C UCIIOIb30BAHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiacca, HCIOIb3YIOIIETO 0.5
HMHKaNCyJsuo"

61 Hacnenosanwue. [lomumopdusm

62 [IpakTyeckas pabora o Teme 1
"Pa3zpaboTka nepapxuu kiaccon”
Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.

63 [IpoexTrpoBanue nHTEpPEiica
MOJIb30BATENSA

64 [IpoexTupoBanue nutepdeiica
MIOJTE30BATEIIS

65 Vcnionb30BaHuE TOTOBBIX YIIPABIIIEMBIX
9JIEMEHTOB JIJIs TOCTPOEHUs MHTepdetica
[IpakTuueckas pabota 1o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpad)uaecKuM 1
uHTepdeiicom"

67 N3yuenne BTOpOro s3bIka
POTrPaMMHUPOBAHUS

68 W3yuenue BTOpoOro si3bIka




IIPOrpaMMHUPOBAHUS

69

70

OTansl KOMIIBIOTEPHO-MATEMATHYECCKOI'O
MOZACIIMPOBAHUA
HI/ICKpCTI/IBaI_II/IH IIpyu MaTCMAaTUICCKOM

MOJICIIMPOBAHUU HETIPEPHIBHBIX TIPOIIECCOB.
MopenupoBaHue JBHKESHUS

71

[IpakTnueckas padbota 1o Teme
"MonenupoBanue ABUKEHUS"

72

73

74

75

MopenupoBaHie OHOIOTUIECKUX CHCTEM.
[IpakTnueckas padbota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudeckue MOJIEIN B DKOHOMUKE.
BrruucnurenbHble S5KCIEPUMEHTHI C
MOJIEISIMH

BepostHocTHbIie Monenu. [IpakTudeckas
pabota mo Teme "MmuTanuonHoe
MOJIETTMPOBAHUE C TOMOIIBI0 METOIA
Mounre-Kapno"

KomMmnbrotepHoe MoienpoBaHiE CUCTEM
yIIpaBJICHUS

0.5

0.5

76
77

O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA

TabnuuHble (pensiuoHHbIe) 0a3bl TaHHBIX

78

[Touck, coprTupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucsemslie
I10JIS B 3aIpocax

79

[TpakTrueckas padota mo Teme "Pabora ¢
roToBoii 0a3oi Ja”HHBIX"




MHuororabauyublie 0a3bl JaHHBIX. THUIIBI

80 CBs3e Mex 1y TabiumamMu. Baemuauit
kitou. LlenocTHOCTh 0a3bl JaHHBIX
[IpakTruyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUYHOMN 0a3bl
IaHHBIX"

82 3anpocsl K MHOTOTa0IMYHBIM 0a3am
TAHHBIX

83 [IpakTuueckas pabota o Teme "3anpocsl K
MHOTOTa0IMYHON 0a3e MaHHBIX"

84 S3bIk ynipaBnenus qauasiMu SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKA
sQL”

86 Hepenstmonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 WNHTepHeT-npuioxxenus
ITonsATHE O CEpPBEPHON U KIUEHTCKON

88 JacTax caiita. TeXHOIOTHS «KIUCHT —
cepBep», e€ JTOCTOMHCTBA U HEJIOCTATKH

89 OcHoBgsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 OcHoBbl s1361ka HTML

92 OcHoBgsl s13p1ka HTML

93 [TpakTrueckas padota o teme "Co3nanue

BeO-CTPaHUIIBI, BKIIOYAIOIEH




MYJIbTUMEANITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

9 OcHoBbI KackaaubIx Tadaui cruieii (CSS)
IIpakTryeckas pabora o Teme
95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KaCKaIHBIX Ta0muI cTriiei"
96 Cuenapuu Ha s3bIKe JavaScript
97 Cuenapumn Ha si3p1Kke JavaScript
98 ®opmbl Ha BeO-CTpaHUILIE
99 [IpakTuueckas pabora no teme "O6paboTka 1
TaHHBIX Gpopm"
100 Pasmemenune Be6-caiiToB. Yciayra
XOCTHHTa. 3arpy3ka (aitioB Ha calT
Kanpuposanue. McnpaBnenue
101 nepcnelfTHBLI. I'ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe LBETHBIX U300pakeHU I
BBoa n3o0pakeHuit ¢ HCOIB30BaHUEM
102 Pa3NUYHBIX HUPPOBBIX YCTPOUCTB. 05
[IpakTryeckas padora no Teme "O6paboTKa
¢ poBeIx Gortorpadpuit”
Perymb. Pabota ¢ obnactsimu. @uibTpsl.
103 IIpakTruyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpaguit”
MHorocnoitasle n3o00paxxkenus. TekcToBbie
104 cnou. Macka cnosi. Kananel. Coxpanenue
BBLIEJIIEHHOH o0acTu
105 [IpakTuyeckas pabora o Teme 1




"MHorocoiabie n300paxxeHus"

[ToaroroBka uiTrOCTpaIuii A1 BeO-CalTOB.

106 [IpakTruyeckas pabora o Teme 1 0.5
" AHUMHpOBaHHBIC N300paKeHUs"

107 Bekropnas rpaduka. Bekropuzamms 1
pacTpoBBIX N300pakeHUN

108 [IpakTuueckas padbora no teme "BekTopHas 1 1
rpaduka"

109 [TpUHIUTIBI TOCTPOCHUS M PEIAKTUPOBAHHS 1
TPEXMEPHBIX MOJEIEH

110 [IpakTuueckas pabora no teme "Coznanue 1 1
MPOCTBIX TPEXMEPHBIX MOAee"

111 Cerounsie Mogenu. Marepuabl 1

112 HpaKTI/I:'leCKa}I pabota no Teme "CeTouHbIE 1 1
MOJIETH

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsl

114 iiz(;:pq;::?s[ pabota 1o Teme 1 1

115 AnautuBHbIe TeXHONIOTUHU (3D-nipUHTEPHI) 1

116 [ToHATHE O BUPTYaIbHON peabHOCTH U 1
JIOTIOJTHEHHOM peaJIbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PezepBHOE Bpemst 1

121 PesepBHoe Bpems 1




122 PesepBHoe Bpems 1
123 PesepBHOe Bpems 1
124 PezepBHOE Bpemst 1
125 PesepBHOE Bpems 1
126 PeszepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpemst 1
132 PezepBHOE Bpemst 1
133 PesepBHOE BpeMs 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I1O 136 36.5

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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