COJAEP)KAHUE OBYYEHUA
10 kacc

Pa3nea 1. {u¢gpoBasi rpaMOTHOCTb.

TpeboBanust TeXHUKN 0€30MACHOCTH U THTHEHBI TP PadOTEe ¢ KOMIIBIOTEPAMU U JPYTUMH
KOMITOHEHTaMH IIU(PPOBOTO OKPYKEHUSI.

[TpuHuunsl pabOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. ApPXUTEKTypa (oH
Heiimana. ABTOMaTH4€CKOE BBIIIOJIHEHHUE IPOrpaMMBI IporieccopoM. OnepaTtuBHast, NOCTOSTHHAS
U JoaropeMeHHass namsartb. OOMEH JaHHBIMM C IOMOIIBIO IHIMH. KOHTposepsl BHELIHUX
ycTpoicTB. [Ipsamoii nocTyn K maMsaTH.

OcCHOBHbIE TEHJCHIMM pPa3BUTUS KOMIBIOTEPHBIX TeXHoyorui. IlapannenbHble
BbIYMCIIeHUs.  MHoromporneccopubie  cuctembl.  CyrnepkoMmbioTepbl.  Pacripenenénnbie
BBIYUCIIUTENLHBIE CHCTEMBI M 00paboTKa O0NbIINX JaHHBIX. MOOMIBHBIE TU(PPOBBIE YCTPOICTBA
U UX Ppoidb B KOMMYHHUKaUuAX. BcTpoeHHble KOMIBbIOTEPHL. MUKPOKOHTPOJUIEPHI.
PoOoTu3upoBaHHble IPOU3BOJICTBA.

IIporpammHOe obOecriedeHHEe KOMIIBIOTEPOB UM KOMIIBIOTEPHBIX CHCTEM. Buabl
IpOorpaMMHOro obecredeHuss U MX HazHaueHue. OCOOEHHOCTH NPOrpaMMHOI0 oOecredyeHus
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHUCTEMHOE NpOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cHUCTEMBl. YTHIUTHL. JlpaiiBepsl ycTpoicTB. MHcramiauus u
JEUHCTAJUISILMS IPOrPaMMHOI0 00eCIIeUeHHUS.

@aitnoBsle cucTeMbl. [IpUHIMIBI pa3MelieHus: 1 UMEHOBaHUs (paiiyIoB B JOJITOBPEMEHHOMN
namsatu. [labnonsl 1y1s onucanus rpymni (aitios.

IIporpammHuoe obecrieueHue. JInneH3upoBaHue MporpaMMHOro odecredeHus U Lu(poBbIX
pecypcoB. IlpompuerapHoe u cBoOoaHOe mporpamMMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE IPOrpaMMHOTO obecneueHuss W IHUQPOBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YCTaHABIMBAaeMas 3aKoHonarenbcTBOM Poccuiickoii ®enepanum  3a
HEMpaBOMEPHOE UCIOIb30BAHKE MPOTrPAMMHOT0 00ecTieyeHNs U IM(PPOBBIX PECYPCOB.

Bunasr nestensnoctn B cetu Mutepuer. CepBuchl Uutepnera. ['eonHpopmanrioHHbIe
CUCTEMBI. ['€0JIOKAI[MOHHBIE CEPBHUCHl PEaIbHOrO0 BpPEMEHM (HampuUMep, JOKalus MOOMJIbHBIX
TeleQOHOB,  ONpeAeNeHHWEe  3arpy’KEHHOCTH  aBTOMAarucrpajiei),  HMHTEPHET-TOProOBIIs,
OpoHUpOBaHUE OMIJIETOB U TOCTUHHIL.

I'ocynapcTBeHHBIE IIEKTPOHHBIE CEPBUCHI M yCIyrd. ColMaiabHBIE CETH -OpPraHU3aLUs
KOJIJIEKTUBHOTO B3aUMOJIEHCTBUS M OOMeHa AaHHbIMU. CeTeBOM ATHUKET: MpaBUja MOBEIECHUS B
kubepnpoctpanctBe. I[lpobrema mOATMHHOCTH mONydyeHHOH uHGpopMmanuu. OTKpBITHIE
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHoreHHble W  SKOHOMHYECKHME  yIpoO3bl, CBS3aHHbIE C  HCIOJIb30BAaHHEM
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUN. O0111ne mpobieMbl 3auThl HHGOpMaLIUY 1
uHpopMalMoHHON Oe3omacHocTH. CpencTBa 3amuThl  HMHQOpPMAMM B KOMIBIOTEPAX,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTH3MPOBAaHHBIX HH(MOpPMAlMOHHBIX cucTteMax. lIpaBoBoe
obecrneueHrne HHHOPMAIIMOHHOW OE30MTaCHOCTH.

[IpenoTBpaiieHne HECAaHKIIMOHMPOBAHHOTO JOCTYyNa K JMYHOW KOH(HIECHIHMAIHHON
uHpOpMaLlMK, XpaHALIeWcs Ha TMEepCOHAIBHOM KOMIIBIOTEpE, MOOMJIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpaMMHoe oOecriedeHHe M CIocoObl OOphObI ¢ HUM. AHTHBHPYCHBIE
nporpaMmMsl. Opranusanus JMYHOrO apxuBa nHpopmauuu. PesepBHoe konnposanue. [laponbHas
3aIUTa apXHUBa.



[udpoBanne nanupix. CuMMeTpUYHBbIC U HecUMMeTpuuHbIe mudpel. [1udper mpocToit
3amensl. [udp Lesaps. [Ludp Bwkenepa. Anroputm mudpoanus RSA.

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH.

Wndopmanus, nanaeie u 3HaHug. VH(POpMaMOHHbBIE MPOLIECCH B MPHUPOJE, TEXHUKE U
o01iecTse.

HenpepbiBHbIE U AMCKPETHBIE BEIMYMHBI M CUTHaibl. Heo0XoAMMOCTh AMCKpETH3aLuu
uH(pOpMaLuy, IpeHa3HaueHHOM JJIs1 XpaHEeHUs], Hepeaayn 1 00padoTKU B IM(PPOBBIX CUCTEMAX.

JlBonuHOE KOOUpoBaHWE. PaBHOMEpHBIE M HEPaBHOMEpPHBIE KOIbl. JlekonupoBaHHE
COOOLIEHNH, 3alMCAHHBIX C MOMOIIbI0 HEpaBHOMEPHbIX KoaoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. EAMHUIIBI M3MEpEeHMs] KOJIMYECTBa
uHpopmanuu. AnpaBUTHBIA TOIXO0/ K OLIEHKE KOJMYECTBa MH(OPMAIIH.

Anroputmsl cxxatusi naHHbiX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKATHUA JAQHHBIX C MOTEPSAMU. YMEHBIIEHHE TJIyOMHBI KOJUPOBAaHUS LIBETA.
OcHoBHble uaen anroputMoB cxatus JPEG, MP3. Koxpl, mo3possmoiime oOHAapY>KUBAaTh U

HUCIIPABJIATH OH_II/I6KI/I, BO3HHUKAIONIWE NOpU _Iepeaaue JaHHBIX. PaccrosHue X3MMMHIA.
KoaupoBanue ¢ MOBTOPEHHEM OUTOB. Koapl XoMMHHTA.

Cuctemsl cuucnenus. Pa3BépHyTas 3amuch LENbIX W APOOHBIX YMCEN B MO3MLMOHHOM
cucreMe cuncienus. CBOICTBa IMO3WIIMOHHOW 3allMCH YMCIA: KOJMYECTBO LUGpP B 3alUCH,
IIPU3HAK JCIMMOCTH YUCJIA HA OCHOBAaHHE CHCTEMBI CUMCICHHUA. AJTOPUTM IEPEBOJAA LIEIOTO
ymciia u3 P-nuHOM cucTteMbl CUMCIIEHUS B IECATHUHYIO. AJITOPUTM IiepeBoAa KOHeUHOU P-nuHoii
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LEIOTO YHCIa U3 IECATHYHON CHCTEMBI CUUCIICHUS B
P-uunyto. IlepeBox koHeuHOU AecsTUuHON apodu B P-uunyro. JIBouuyHasi, BOCbMEpUYHAs W
HIECTHAIaTepUyUHasi CUCTEMbl CUMCIICHHUS, CBA3b MEX1y HUMU. ApudMeTHUecKHe onepanuu B
MO3UIMOHHBIX CUCTEMAX CUMCIIEHMs. TpondHas ypaBHOBEILIEHHAs CUCTEMA CUUCIEHUS. JIBOUYHO-
JECATUYHASL CUCTEMA CUUCIICHUS.

Konuposanue tekcroB. Konuposka ASCIIL. OnHoGaiiTHbIE KOAMPOBKH.

Anrebpa noruku. [loHsiTue BbIcKa3biBaHMs. Bpicka3piBaTenbHble QOpPMBI (IIPEIUKATHI).
KBaHTOpBI Cyl1ecTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabiuibl UCTUHHOCTH. Jlornyeckue BblpaxeHus. Jlornueckue
ToKJecTBa. Jloka3aTenbCTBO JIOTMUECKHUX TOXAECTB C TIOMOIIbIO TaOJMI] HMCTUHHOCTH.
Jlornueckue onepanuy 1 ONEPALUN HaJ MHOXKECTBAMH.

3aKoHBl anreOphl JIOTUKU. DKBUBAJCHTHBIE MPEOOpa30BaHUS JIOTHUECKUX BBIPAKECHHM.
Jlornueckue ypaBHEHHs U CUCTEMBI YpaBHEHUI.

Jlornyeckue (pyHKIMH. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (DYHKIMHA OT
KonnuecTBa apryMeHToB. [lonHble cucteMsl norndyeckux pynkuuii. Teopema [locra.

Kanonmueckne q)OpMI)I JJOT'MYCCKUX BBIpa)KeHI/II\/'I. COBepHIeHHLIe AU3BIOHKTUBHBIC H
KOHBIOHKTUBHBIC HOPMAJIBHBIC q)OpMI)I, IIOJIMHOM )Kel"a.]'IKI/IHa, AJITOPUTMBI UX TMOCTPOCHUSA I10

Ta0JIMIlE HICTUHHOCTH.

Jlornueckue 3neMeHThl B cocTaBe komnbloTepa. Tpurrep. Cymmarop. MHoropa3psiaHblil
cymmatop. IlocTpoeHune cxeM Ha JIOTMUECKMX DBJEMEHTaXx IO 33JaHHOMY JIOTUYECKOMY
BBIPKEHMIO. 3aMKUCh JIOTHUYECKOTO BBIPAXKEHUS I10 JIOTHYECKOUN cXxeMe.

[IpeacraBneHue HeIbIX YUCENI B TaMATH KOMITbIOTEpA. OrpaHMuE€HHOCTh AMAa30Ha YnuCces
MpY OrpaHUYEHUN KOJIMYeCcTBa paspaAnoB. llepenonHeHue paspsigHOil ceTkH. be33HakoBble U
3HAKOBBIC IaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIN JOTIOTHUTEIBHBIA KOJI OTPUIIATEIBHBIX YUCE.
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[To6uToBBIe NorHMueckue onepanuu. Jlorudeckui, apupMETHYECKUA U THUKIMYESCKHI
casury. lllndpoBanue ¢ moMOIIBI0 TOOUTOBOH omepanun «uckitovaromee MJIN».

[IpencraBieHyre BEIIECTBEHHBIX YHUCENl B MaMsITH KOMIbIOTEpa. 3Haualias 4acTb U
NopsAOK uMcna. Jlmanma3oH 3HaueHHMH BeUIECTBEHHbIX uucen. [Ipobnembl XpaHeHus
BELIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHUYEHHUEM KOJMYECTBAa pa3psaoB. BelnosHeHue
orepaiuii ¢ BelEeCTBEHHbIMU YHCIIAMH, HAKOIIJICHHE OIUOOK MPY BbIUMCICHUSIX.

I'padbl. OcHoBHble moHsATUs. Bunbl rpadoB. Onucanue rpadgoB ¢ MOMOIIBIO MaTpPUIL
CMEXHOCTH, BECOBBIX MAaTpHII, CIHUCKOB CMEXHOCTH. PelieHue aiaropuTMUYecKux 3ajad,
CBSA3aHHBIX C aHaau30M rpadoB (MOCTPOCHHE ONTUMAIBHOIO MYTH MEXAY BepHIMHAMH rpada,

onpcacJICHUC KOJHMYCCTBA pPa3JINYHbIX HVTGfI MEXKAY BEpIIMHAMKW  OPHUCHTHUPOBAHHOI'O

ANUKJINYECKOro rpada).

Jepesbs. bunapaoe nepeso. JepeBbs noucka. Criocodbl 00X0/1a Aepesa.

Pa3nes 3. AniropuT™Mbl M1 IPOrpaMMHUpPOBaHue

OmnpeneneHre BO3MOKHBIX PE3YJIbTATOB pabOThl MPOCTEHIINX AJITOPUTMOB YIPABICHUS
VCIIOJHUTEIIIMA WM BBIYUCIMUTEIBHBIX aNropuTMOB. OnpelencHue HCXOAHBIX JAHHBIX, IIPU
KOTOPBIX QJIFOPUTM MOXKET AaTh TpeOyeMblil pe3yJbTart.

Oranel pelieHus 3aJad Ha Komnblorepe. MHCTpyMEHTalbHBIE CpPENCTBA: TPAHCIATOP,
OTIaIYMK, TpoGuarpoBIIUK. KOMIHIIAIMS 1 MHTEpIIpEeTais IporpaMM. BupTyansHble MallInHBL

WurerpupoBanHas cpena pa3paborku. Metoasl orianku mporpamM. Mcrnosb3oBaHue
TpaccUpOBOYHBIX Tabiwm. OTiamouHbiidi BeIBOA. [lomaroBoe BBITOMHEHHE NMPOTrpaMMbl. Todkw
octaHoBa. [IpocMOTp 3HaU€HU IEPEMEHHBIX.

S3pik  mporpamMmupoBaHus (C). Tumbl AaHHBIX: LEJIOYUCIICHHBIE, BEILECTBEHHBIE,
CUMBOJIbHBIE, Jlorndeckue. BerBnenus. Cnoxuele ycnosus. L{ukiel ¢ ycnoBueM. Lluxnsl 1o
NEpEMEHHOI. B3anMo3aMeHAEeMOCTb Pa3IMUHBIX BUI0B IUKJIOB. IHBapuaHT niukia. CocraBieHue
LIMKJIA C HCIIOJIb30BAHNUEM 3apaHee ONPENEIIEHHOTO MHBAapHUaHTa IIUKIIA.

JlokymeHnTupoBanue nporpamm. Mcnonb3oBanue kommenTapues. Iloaroroska onvucanus
POrpaMMbl U HHCTPYKILUU JJIs1 TIOJIb30BATENS.

Anroput™bel 00paOOTKH HaTypalbHBIX YMCEJ, 3allMCAaHHBIX B MO3UIMOHHBIX CHUCTEMax
CUMCIEHHS: pa30MeHHe 3amuch 4YHcia Ha OTHAeiIbHble LU(PBI, HAXOXKICHHE CYMMBbI U
npousBeneHus Hudp, HaX0kKACHNEe MaKCUMaIbHON (MUHUMAaJIbHOM) HU(PBHI.

HaxoxzaeHne Bcex MpOCTHIX YMCEN B 3aJaHHOM Auanas3oHe. [IpencrasBienne uncna B Buie
Habopa MPOCTHIX COMHOXKUTENENH. ATOPUTM OBICTPOTO BO3BECHUS B CTETIEHb.

O06paboTka TaHHBIX, XpaHsamuxcs B (aitnax. TekcToBble U qBoUYHBIE (aiinbl. DaitoBble
neckpuntopsl. Urenue u3 aiina. 3anuck B aiin.

Pazouenue 3agaun Ha nmomzagaun. [loamporpammer (mporeaypsl U GyHKIMK). Pexypcus.
PexypcuBHble 00bekThl ((ppakrtainsl). PekypcuBHble mpouenypbl u QyHkiuu. Mcnonas3oBanue
CTeKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonws3oBanne cTaHIapTHOW OMOJMOTEKM S3bIKA MporpaMMupoBaHusd. [lomximrodeHue
O6MOIMOTEK MOAIPOTrpaMM CTOPOHHUX MPOM3BOAUTENECH. MOAYIbHBIA NPUHIMIT TTOCTPOCHUS
IIPOrPaMM.

Yucnennsle MeTo/ibl. TouHOE M MPUOIMKEHHOE pelieHus 3a7auu. YucieHHbIe MEeTOIbI
pelIeHuss ypaBHEHMi: MeToj mepedopa, MeTOJ TOJOBUHHOrO jeneHus. IlpubmmkénHoe
BBIUHMCIICHUE JUIMH KPUBBIX. Bbluncnenue ruomanei Guryp ¢ moMoIlbl0 YUCIEHHBIX METOI0B



(MeTon MPAMOYTOIBLHUKOB, MeTO T Tparennid). [lonck Makcumyma (MuHMMYMa) QYHKITUN OJTHOM
IIEPEMEHHOI METO/10M IIOJIOBUHHOIO JIEJIEHUSI.

O06paboTka CUMBOJILHBIX JJAHHBIX. BCTpoeHHBIE (QYHKIIUH SI3bIKA TPOTPAMMUPOBAHUS JUISI
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTPOKE, pa30MEHHE CTPOKH Ha CJIOBa MO MPOOETHHBIM
CHUMBOJIaM, MOUCK MOJICTPOKH BHYTPH JaHHOM CTPOKH, 3aMEHa HalIEHHOM MOJICTPOKH Ha IPYTYIO
cTpoky. ['eHepanuss Bcex CIIOB B HEKOTOpoM aidaBuUTe, YIOBIETBOPAIOMIUX 3aJaHHBIM
orpanuueHusM. [Ipeobpa3zoBanue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbsl M TOCIEIOBATEIbHOCTH 4YHcel. BprunciaeHne oO0OOHIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAcCHBAa WM YHUCIIOBOHM IOCIIENOBATEIBbHOCTH (CYyMMBI, IIPOU3BEAEHMUS, CPEIHErO
apu(METHUECKOr0, MUHUMAJIBHOTO W MAaKCHMAJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIONINX 33JIaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CoptupoBka ogHOMEpHOro mMaccupa. IIpocTeie METOABI COPTHUPOBKU (METOA Iy3BIPHKA,
METOJI BbIOOpa, cOpTUpOBKa BcTaBkamu). CopTUpOBKa ciusiHueM. [lupaMunanbHas COPTUPOBKA.

brictpas coptupoBka maccuBa (anroput™m Quicksort). CoptupoBka mnojacuérom. Ilonsartue

CTa0MIBLHOCTHU coptupoBKU. IlopazpsaHas cOpTUPOBKA. I[BOHHHLIﬁ IIOUCK B OTCOPTHUPOBAHHOM

MAacCHBE.

OreHKa CIIOKHOCTH BBIUMCIEHUI. BpeMs paboTsl 1 00bEM HCHOIB3YyEeMOH NaMsTH, WX
3aBUCHUMOCTh OT pa3Mepa HUCXOJHBbIX JaHHbIX. OlEeHKa AacCHUMITOTHYECKON CIOXKHOCTU
QITOPUTMOB. AJTOPUTMBI TTOJMHOMHAIBHOHN cloxHOCTH. Ilepebopubie anroputmel. [Tpumepst
Pa3IMYHbIX AITOPUTMOB PELIEHUs OAHOM 3a7auu, KoTopble umeroT pasinunyo CJIOXKHOCTD.

JIBymepHblE MaccUBBl (MaTpullbl). AJTOpUTMBI 00paOOTKH JBYMEPHBIX MAacCHUBOB:
3all0JHEHUE JIBYMEPHOTO 4YMCJIOBOIO MAacCHBa IO 3aJaHHBIM IIpaBWJIaM, IIOUCK JJIEMEHTAa B
JIBYMEPHOM MAaCCHUBE, BHIYHUCIEHUE MaKCUMyMa (MUHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MaccHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOT'O MacCHBA.

MuoxectBa. CnoBapu (accOIMaTUBHBIE MACCUBBI, OTOOpaXKeHUs). Xd3UI-TaOJIUIBL.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBAps [ 33JaHHOTO TEKCTa.

Hunamuueckue maccuBbl. Crnucku. Crexu. Ouepenu. Hcmonb3oBaHue odepenu jist

BPEMEHHOT'O XPAaHECHHS JaHHBIX.
AnroputMmbl Ha Tpadax. [locTpoeHne MUHMMAJIBHOTO OCTOBHOTO J€peBa B3BEIICHHOTO
CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KomuuecTBO pa3nuyHbIX MyTed MEXIy BEpIIMHAMHU
OPUEHTUPOBAHHOTO AIIMKINYecKOTo rpada. Anroputm Jlelikctpel. AnroputM droiina. AIroputm
bennmana-®opaa. Tomojioruueckass COPTUPOBKA.
JlepeBbs. Peanu3aius gepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. JIBoruHbIe (OMHAPHBIC)

nepeBbsi. [locTpoeHue aepeBa Ui 3aJlaHHOTO apu(PMETHYECKOro BBIpaKCHHS. PeKypcHBHBIC
AITOpPUTMBI  00X0da JiepeBa. lVcrmonb3oBaHWe cTeka HW  odepedau Uil o0xoma Jepesa.
CoOamaHCUpOBaHHBIE NE€PEBHSI.

Paznen 4. UndopmManmoHHbIe TEXHOJIOTHH.

TexcToBbIit mporieccop. PenaktupoBanue u Gpopmaruposanue. [Iposepka opdorpadun u
rpamMMaTtuku. CpecTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM Ipoiieccope. Vcnonb30BaHne CTUIICH.
CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMeHTHl. CHOckH, ornaBieHue. KomnekTtuBHas pabora ¢
JTOKyMeHTaMu. THCTpyMEHTHI pelieH3upOBaHMsI B TEKCTOBBIX mpoiieccopax. O0IauHbIe CepBUCHL.
HenoBast mepenmcka. Pedepar. IlpaBwia 1HUTHpOBAHUS HWCTOYHUKOB U odopMieHUs
oubmorpaduaeckux ccpiiok. OdopmieHne cucka JuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
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BEPCTKOM TekcTa. CucreMa KOMObIOTEpHOUN BEPCTKH Latex. TexHuueckue cpencTsa BBOJa TEKCTA.

Crenuanu3upoBaHHbIE CPEACTBA PEIAKTUPOBAHMS MATEMaTHYECKUX TEKCTOB.
11 kaace

Pa3nea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH.

Crangaptr UNICODE. Komupoka UTF-8. Omnpenenenune nHpOpManmuoHHOTO 00BEMA
TEKCTOBBIX COOOIIIEHUH.

Koauposanue nzobpaxenuii. Onenka nuhopManoHHOro 00béMa rpaduyecKux JaHHbBIX
IpU 33JaHHBIX pa3pelieHUH U TIyOMHe KoaupoBaHMs IBeTa. LIBeToBble Mozenu. BekropHoe
koaupoBanue. @opmatel rpaduueckux gaitnon. TpéxmepHnas rpaduka. OpakranpHas rpaduka.

KomupoBanue 3Byka. OrneHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX IPH
3a/IaHHBIX YaCTOTE AUCKPETU3ALMH U PA3PATHOCTH KOAUPOBAHMUSL.

Teopernueckne MOAXONbI K OICHKE KoJW4ecTBa HMH(popMammu. 3aKOH aJAUTHBHOCTH
uHpopmanuu. Gopmyna Xaptiu. MUapopmanus u sepositHocTs. @opmyna LllenHona.

AnroputM LZW. Anroputm™bl ckaTusi JAaHHBIX C MOTEPSAMU. YMEHBIICHHE TITYOHHBI
KoJupoBaHus 1Beta. OCHOBHBIEC Hjaeu anroputMoB cxkatusit JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHHM Iepeladd OT MH(POPMAIIMOHHOTO
00béMa MaHHBIX M XapAaKTEPUCTUK KaHalla CBs3U. [IpUYMHBI BO3SHUKHOBEHHS OIIMOOK IpU
nepeaayue JaHHBIX.

[IpuHUHMIIBI TOCTPOEHUS W anmapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX ceTeid. CeTeBbie
nportokoiibl. Cetb MHTEpHET. Anpecarus B cetu MaTepuer. [Ipotokonsl cteka TCP/IP. Cucrema
JIOMCHHBIX UMEH.

Pasnenenne IP-cetm Ha 1moaceTm ¢ moMmombio Macok moxcereil.  CereBoe
aagMuHucTpupoBanue. [lonmydeHue naHHBIX O CETEBBIX HACTpoMKax KomibroTepa. I[IpoBepka
HaJU4Ms CBSI3M C y37I0M ceTH. OnpeieieHue MapuipyTa IBUKEHHS TaKETOB.

Beenenue B Teopuio hopMaabHBIX SI3IKOB M TPAMMATHUK.

Cucrembl. KOMIIOHEHTHI cuCcTEMBI U UX B3auMoieiicTBue. CuCTeMHBbIN 2P QeKT.

VYrpasnenue kak nHGOPMAIIMOHHBIN TIpoliecc. OOpaTHas CBS3b.

Monenn u  MoxenupoBanue. lLlens  momenupoBanus. CoOOTBETCTBHUE — MOJENHU
MOJIETUPYEMOMY OOBEKTY WIJIM MpoIeccy, eI MojenupoBaHus. dopManu3anus MPUKIaIHbIX
3az1a4.

[IpencraBnenue pe3yabTaTOB MOJCIUPOBAHUS B BUAE, YIOOHOM JUIsl BOCHPHUATHUS
yenoBekoM. ['paduueckoe mpeacTaBieHUe JAHHBIX (CXeMbl, TaOIHIIbL, IpaduKn).

[IpencraBnenue apudMeTHUecKUX BBIpAXEHUN B BUIE JepeBa. JMCKpEeTHBIE UTPHI IBYX
UTpOKOB C monHoW wuHpopmarumeil. Iloctpoenue nepeBa mnepebopa BapUaHTOB, OIMCAHUE
CTpaTeruy Urpbl B TaOIMUHOM opMe. BhIMTphIlIHbIE U TPOUTPHIIITHBIE TO3UIUH. BRIUTpHIIIHbIE
CTpaTETHH.

CpencTtBa HCKyCCTBEHHOro uMHTeuiekTa. CepBHCBI  MAalIMHHOTO  IIEPEBOJA W
pacnio3HaBaHus ycTHOM peun. KoruutusHble cepBuchl. MnenTudukarus u nouck n3oopaxeHuii,
pacriozHaBanue Jiml. CamooOydwaromuecs CUCTeMbl. VICKyCCTBEHHBI  HMHTEIUIEKT B
KOMITBIOTEPHBIX UTpax. Vcroiab30BaHHE METO/I0OB MCKYCCTBEHHOIO MHTEUIEKTAa B OOYYaIOLIMX
cucreMax. Vcronp30BaHHEe METOAOB HCKYCCTBEHHOTO MHTEIUIEKTa B poboToTexHuKe. VHTepHeT
Benlel. [lepciekTHBEI pa3BUTHSI KOMIIBIOTEPHBIX HHTEUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.



Pa3nen 2. AropuT™Mbl M IPOrpaMMHUPOBaHKeE.

@opManuzanus NOHATUA anropurma. MammbHa TeropvHra Kak yHUBEpcalbHas MOJCIb
BbluncieHnuil. Tezuc Yépua-Trropunra.

ITonck mpocThIX uuceNl B 3aJaHHOM JMAla30HE C I[OMOILBIO AITOPUTMA «PELIETO
Opatochenar.

[TonsTue 00 00BEKTHO-OPUEHTUPOBAHHOM [IPOrpaMMHUPOBAHUMU. S3bIK
nporpammupoBanusi (C++). O0bekThl U Kiacchl. CBOWCTBA U METOJBI 00BbEKTOB. OOBEKTHO-
OpUEHTUPOBaHHBIM aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO
nojaxoja. MHkancymsius, Haciae10BaHUE, MOIUMOPPHU3M.

MHoropa3psiTHbIe TENbIE YMCIIa, 3aJa491 JUTMHHON apu(METHKH.

JluHaMHuecKoe NpPOrpaMMUPOBAHME KaK METOJ pEUIeHMs] 3aJad C COXPAaHEHHUEM
IPOMEXYTOUHBIX  PE3yJIbTaTOB.  3ajaud, pelaeMble ¢  HOMOUIbIO  JUHAMHYECKOIO
MPOrPaMMHUPOBAHUS: BBIYHCICHUE PEKYPCHUBHBIX (DYHKIHN, TOJICYET KOIMYSCTBA BApHAHTOB,
3a/1a4yu ONTHUMU3ALINH.

AHanu3 NpPaBUIBHOCTH CKOOOYHOTO BhIpakeHHs. Brruucienue apupmMeTH4ecKoro
BBIPAXXEHHSI, 3aMIICAHHOTO B MOCT(HUKCHON opme.

Cpenbl ObicTpoil pazpaboTku mporpamm. [IpoexTupoBanue uHTEpdeiica Mmoab30BaTENs.
Hcronp30BaHue TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB ISl IOCTPOCHUS HHTEpdeiica.

O0630p s3bIKOB mporpammupoBanus. [loHsTHe o0 mapagurmMax mTPOrpaMMHUPOBAHMS.
[Torsitie 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOTPAMMHUPOBAHUU. SI3BIK TPOTPAMMHUPOBAHUS
(Python).

Pa3znen 3. UndopmanmoHHbIe TEXHOJOTHH.

Tabnuunble (pensuuoHHBbIE) 0a3bl AaHHBIX. Tabmuila — MpeAcTaBlIEHUE CBEACHUN 00
ONHOTUMHBIX 00bekTax. [lone, 3ammch. Kirou Tabmuiel. PaGota ¢ roToBoii 06a30il JaHHBIX.
3anonHenue 6a3bl naHHBIX. [loMck, COpTUPOBKA M (PHIIBTpAIHs JaHHBIX. 3allpOChl Ha BHIOOPKY
JTAaHHBIX. 3aPOCHI C MapaMeTpaMu. Beraucisiembie ojs B 3ampocax.

MHuorota0iauunble 6a3bl AaHHBIX. THUIBI cBs3edl Mexay TabnuuaMu. BHemHuil kirod.
[lemocTHOCTH Ga3bl JAaHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

Oranbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEIMPOBAHUS:  IOCTAaHOBKA  3aJayH,
pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB
MOJEIIUPOBAHUS.

AHanu3  naHHbIX. OCHOBHBIE  3a/laud  aHajlu3a  JIaHHBIX: IPOTHO3UMPOBAHUE,
KIaccu(uKalus, KiacTepu3aius, aHanu3 oTkiIoHeHui. [locienoBaTenbHOCTh pelIeHUs 3aaa4y
aHaJM3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OUMCTKA U OI[EHKA KaueCTBa JaHHBIX, BEIOOp W/UIU
MIOCTPOCHHE MOJENHU, MpeoOpa3oBaHUe JAHHBIX, BU3YyalIM3alMs MaHHBIX, HMHTEPHpETarus
pe3ynbTaToB. [IporpamMmmHubIe cpeacTBa U MHTEPHET-CEPBUCH IJIsi 00paOOTKHU M MpEICTaBICHUS
naHHbIX. bonpiue manapie. MammHHOE 00yueHre. HTeUIeKTyalbHBIN aHAIN3 JaHHBIX.

AHanmM3 NMaHHBIX C TOMOIIBI0 DJEKTPOHHBIX TaOiuil. BeluuciaeHue CyMMBbI, CpeIHETO
apuMeTHUecKoro, HauOOJbIIero (HAaUMEHBIIETr0) 3HAYCHHUS JHAara3oHa. BeryucieHue
Kod(uUIlMeHTa KOPPEISIUU BYX pPSIOB AaHHBIX. [locTpoeHue cTonOYaThiX, JUHEHYATHIX U
KpyroBeix auarpamm. [Toctpoenue rpadukoB Gpynkuumii. [Togbop muHUYM TpeHaa, pelieHne 3a1a4
MPOTHO3UPOBAHUA.

UucneHHoe pelieHre ypaBHEHUH ¢ TOMOIIBIO Mmoj0opa mapamerpa. OnTuMusaius Kak
MOWCK HAWIy4dllero pelleHus B 3aJaHHbIX ycioBusix. llenmeBas ¢yHKUMsA, orpaHHMYEHUS.
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JlokanpHbIe W TIOOAIBHBIH MUHUMYMBI 11eJIeBOM (GyHKIWU. PereHue 3amad ONTHMH3AIUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

Jluckperuzanysi MpU MAaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPHIBHBIX IIPOLECCOB.
MopenupoBanue ABUXKEHUS. MoJeaupoBaHre OHOJIOTMYECKUX CHUCTEM. MaremaTuieckue
MOJIEJHN B 3KOHOMUKE. BpIuncnuTenbHple SKCIIEPUMEHTHI C MOJIETISIMHU.

OO0paboTka pe3ynbTaTOB »SKCIepUMEeHTa. MeToa HauMeHbIIMX KBajpaToB. OIlleHKa
YHUCIIOBBIX TAPaMETPOB MOJEIUPYEMbIX 00BEKTOB U IpolieccoB. BoccTanoBneHne 3aBUcCUMOCTEN
10 pe3ybTaTaM IKCIIEPUMEHTA.

BepositHocTtHbie Moaenu. Metoasl Monte-Kapno. MmuTanroHHoe MoOJAeIMpOBaHUE.
CucTeMbl MacCOBOTO 0OCTYKHBAHHUS.

Nutepuer-npwiioxenus. [IoHsaTre 0 cepBepHOM U KIMEHTCKOM 4acTAX caiTa. TexHoIorus
«KIJIUEHT — cepBepy, €€ nocTouHcTBa U HepocTaTku. OcHOBHI s13bika HTML u kackagubix Tabauig
ctwtett (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pa3menienue Be6-caiiToB. Yciryra xocTuHra. 3arpyska ¢aiiioB Ha CaiT.

BBoa n3o0pakeHu ¢ MCMONB30BAaHUEM Pa3IMYHBIX IUGPOBBIX YCTPOUCTB (IIM(PPOBHIX
dboToanmapaToB U MHUKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penakrop. Pa3pemenne. Kagpuposanue. McnpaBienue nepcnektussl. [ 'ncrorpamma. Koppekuus
ypoBHEH, Koppekiusi 1Bera. OOeciBeYMBAHWE IBETHBIX H300pakeHuil. Perymb. Pabora ¢
oOnactsMu. OUIbTPHIL.

MHorocnoitasle n3zoOpaxenus. TekcroBele ciou. Macka ciosd. Kanansl. CoxpaHeHue
BbIIeTICHHOW oOmactu. [loaroroBka winmocTpammic st BeO-caiToB. AHMMHpPOBaHHBIC
HU300paKeHHUS.

Bekropnas rpaduka. Ilpumutussl. U3MeHeHHe MOpsiiKa SIEMEHTOB.

BreipaBHuBanue, pacnpenenenue. [pynnupoBka. Kpusele. ®opMaTel BEKTOPHBIX
pucyHkoB. Mcnonb30Banue KOHTYpOB. BekTopu3alys pacTpoBbIX H300paXeHU .

[IpyHIMIBI TOCTPOEHUSI U PENAKTUPOBAHMS TPEXMEPHBIX Mozeel. CeToOuHbIE MOJENH.
Marepuansl. MoaenupoBaHue HCTOUHUKOB ocBeleHus. Kamepsl. A qautuBHble TexHoaoruu (3D-
npuHTepsl). [IoHsATHE O BUPTYanbHON PEaIbHOCTH U IONOJHEHHON PEaJIbHOCTH.



