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Hudposas rpaMOTHOCTH

TpeGoBanust TexHuKH 0€30MACHOCTU U TUTHUEHBI IIpU paboTe ¢ KOMIBIOTEPAMU U IPYTUMU
KOMIIOHEHTaMHU IIU(POBOTrO OKPYKEHHUS.

[Tpunuuner pabOThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXUTeKTypa (oH
Helimana. ABTOMaTH4eCKO€ BBIIOJIHEHUE TPOrpamMMBl poueccopoM. OrnepaTuBHAsA, IOCTOSTHHAS
U JonroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C MOMOIIBI0 IKH. KOHTposuiepsl BHEUIHHX
ycrpoicTs. [IpsiMoit JOCTYI K TaMSITH.

OcHOBHBIE TEHJIEHUMH pa3BUTHUA KOMIBIOTEpPHbIX TexHosnoruil. IlapamienbHbie
BblunciaeHus.  MHorompoueccopubie  cuctembl.  CynepkomimbioTepbl.  PacnpenenéHnbie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIbIINX JaHHBIX. MoOUIbHBIE ITU(POBHIE YCTPOHCTBA
U HUX PoOIb B KOMMYHHMKalUUsX. BCTpoeHHbIE KOMIBIOTEPBL. MUKPOKOHTPOIUIEPHI.
PobGoTu3npoBaHHbIe IPOU3BOICTBA.

[IporpaMmMHOe oOecrieueHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Bubl
IpOTpaMMHOTO obecriedeHus: U ux HazHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOecredeHUs
MOOWJIBHBIX ycTpoiicTB. IlapamnensHoe mporpammupoBanue. CHCTEMHOE MPOTPaMMHOE
oOecneuenue. OnepanuoHHbIE CUCTEMBl. YTHINTHL JlpaiiBepsl ycTpoicTB. MHcTammauus u
JEUHCTAJUISIIMS IPOTPaMMHOI0 00€CIIeYeHHUS.

@aiinoBsie cucTeMbl. [[pUHINIIBI pa3MellieHus: 1 UMEHOBaHUS (DaiijioB B JOITOBPEMEHHON
namsit. [labnoHb! 15 onucanus rpynmn (aiaos.

[TporpammMHuoe obecnieuenue. JIlneH3npoBaHue NPOrpaMMHOro odecreyeHns U HUpPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOE mporpamMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreueHuss W LIHU(POBBIX PECYpPCOB.
OTBETCTBEHHOCTh, yCTaHaBIWBaeMas 3akoHoaaTtenbcTBoM Poccuiickoit  ®deneparuu  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHus U U(POBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS W almapaTHble KOMIIOHEHThl KOMIBIOTEpPHBIX ceTeil. CeTeBble
nporokosbl. Ceth MuTepHET. Anpecanus B cetu MutepreT. [Iporokossl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moxacetm ¢ momomblo  Macok  moacereil.  CereBoe
agMuHHMCTpUpoBaHue. IlolydeHne NaHHBIX O CETEBBIX HacTpoikax kommbrorepa. IIpoBepka
HaJIM4Us CBSA3M € y3710M ceTh. OnpeeneHne MapupyTa ABHKEHUs [1aKETOB.

Bunet pestenpHoctn B cetu WutepHer. CepBuchl MuTepHera. I'eonndopmannoHHbIe
cUCTeMbl. ['€oJOKaIlMOHHbBIE CEPBHUCHl PEaJbHOr0 BpPEMEHH (HampuMep, JOKalus MOOMIBHBIX
TeneQOoHOB,  ONpeAeNieHHe  3arpy>KeHHOCTH  aBTOMarucrpajiei),  HMHTEPHET-TOProBIIs,
OpoHHpOBaHWE OMIJIETOB U TOCTHHHII.

['ocynapcTBEHHBIE 2JIEKTPOHHBIE CEpPBUCHI U yciayrd. ColuanbHblE CETH — OpPraHU3alus
KOJIJICKTHBHOTO B3aUMOJICHCTBUSL M OOMeHa AaHHbIMU. CeTeBON ATHUKET: MpaBujia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema moOATMHHOCTH TONMydYeHHOW wuHGpopManuu. OTKpBITHIE
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE UM DKOHOMHYECKHE  yIpo3bl, CBSI3aHHBIE C  HCIOJIb30BAHHEM
WH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TeXHOoJIoTHi. O01ue mpo0aemMbl 3auThl HHOOpMaIuy 1



uHpopmanmonHoit  O6e3omacHocTH. CpeacTBa 3amuThl  MHGOPMAIMM B KOMITBIOTEPAX,
KOMITBIOTEPHBIX CETSIX W aBTOMATH3MPOBAHHBIX HWH(POPMALMOHHBIX cucTeMax. lIlpaBoBoe
obecrnieueHrne HHHOPMAITMOHHON OE30ITACHOCTH.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOTO JOCTYNMa K JHMYHOW KOH(HIAECHIHMATIHLHON
uHpOpMaLMK, XpaHALICWCs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWMIIBHBIX YCTpPOWMCTBaX.
BpenonocHoe mnporpammHoe obecrniedeHne M CrocoObl OOpsObI ¢ HUM. AHTHBHPYCHBIE
nporpamMmMbl. OpraHusanus JMYHOro apxuBa nHpopmauuu. PesepsHoe konuposanue. [laponbHas
3aIUTa apXHBa.

Iudpoanue nanHbix. CumMMeTpuuHble U HecuMMeTpuuHble mugpsl. [Hugpsr npoctoit
3amensl. [udp Lesaps. [ludp Bwkenepa. Anroputm mudpoanus RSA.

TeopeTnueckne 0ocCHOBbI HHPOPMATHKHU

Wudopmanus, nanasle u 3HaHUSA. MH(DOpMAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o01iecTse.

HenpepbiBHbIE U JUCKpETHbIE BEIMUYMHBI U curHaibl. HeoOXoAMMOCTh AMCKpEeTH3aluu
uH(pOpMaLuy, peHa3HaueHHOM! 7151 XpaHeHus, epeaadyd 1 00paboTKH B IUPPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMepHbIE M HepaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C IOMOIIbBI0 HEpaBHOMEPHbIX KozoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOAMPYEMBbIX KOJOB C IOMOIIBIO jAepeBa. EAMHMIIBI M3MEpEeHUs KOJU4ecTBa
uHpopManuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJINYEeCTBA HH(DOpMAITIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B MO3UIMOHHOU
cucreme cuucieHus. CBONCTBa MO3MIMOHHOM 3alKMCH YHUCIA: KOJWYECTBO LM(p B 3aIucH,
IIPU3HAK JEIMMOCTH YMCIIa HA OCHOBAaHUE CHCTEMBI CUHCICHMS. AJTOPUTM IEPEBOJA LIEJIIOTO
yucia U3 P-u4HOM cuCTeMbl CUMCIIEHUS B IECATHUHYI0. AJITOPUTM II€peBOia KOHEUHOU P-u4HOM
JpoOu B AECATUYHYIO. AJTOPUTM MEPEBOA LEJIOT0 YUCIa U3 IECATUUYHONW CUCTEMBI CUMCIICHHUS B
P-nunyro. IlepeBox KoHeuHOW AecATHYHOM npoOu B P-nuHyto. /IBonuHas, BocbMepuUYHas U
HIECTHAIATepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXIy HUMU. ApudMeTHUeCKHe onepanuu B
MO3UIMOHHBIX CHUCTEMaxX CuucieHus. TpouyHas ypaBHOBEIIEHHAas CHCTEMa CUHCIICHUS.
JIBOMUHO-JIECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue tekctoB. KomupoBka ASCIl. OpnoOGaiitHbie koampoBku. CraHmapt
UNICODE. KomupoBka UTF-8. Ompenenenne wuHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOILEHUH.

KonupoBanue nzobpaxenuit. Onenka nHpOpMaIMOHHOTO 00bEMa rpa)uuecKux JaHHBIX
OpY 3aJaHHBIX pa3pelleHud W TiyOuMHe KoaupoBaHMs LBeTa. LIBeroBhle Monenu. BekropHoe
koaupoBanue. @opmatel rpadudeckux daitnos. TpéxmepHas rpapuka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. Omenka uH(OpMAMOHHOTO 00BEMA 3BYKOBBIX JJAaHHBIX TIPHU
3aJJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. IToHstue BbicKa3biBaHUs. BpICcKaszbiBaTeNbHbIE (OPMBI (IIPEIUKATHI).
KBanTopBb! cyliecTBOBaHUS U BCEOOUTHOCTH.

Jlornueckue omnepanuu. TaOmuikl UCTHHHOCTU. Jlormdeckue BelpakeHUs. Jlormueckue
ToXkaecTBa. JlOoKa3aTrenbCTBO JIOTHUECKUX TOXAECTB C IIOMOIIBIO TaONUIl HCTUHHOCTH.
Jlornueckue onepanuu 1 ONEpaluy HaJ MHOXKECTBAMH.

3aKoHBI anreOpbl JOTMKH. DKBUBAJICHTHBIC MPEOOPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornyeckue ypaBHEHUSI U CUCTEMbI YPaBHEHUH.



Jlornueckue (yHKIMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKUX (DYHKIMI OT
KOJINYECTBA apryMeHTOB. [1oJIHbBIE CHCTEMBI JIOTHYECKUX (PYHKLINH.

Kanonnyeckne ¢Gopmbl JIOTHYECKUX BbIpakeHUd. COBEpLICHHbIE IU3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX ITOCTPOSHUS 110 TaOIUIE UCTHHHOCTH.

Jlormueckue 3neMeHThl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropa3spsiaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax II0 3aJaHHOMY JIOTUYECKOMY
BBIPAXCHUIO. 3aIIUCh JIOTHYECKOTO BBIPA)KEHHUS 10 JIOTHYECKOU CXEME.

[IpencraBneHne LeabIX YUCEI B MAMATH KOMIIbIOTEpa. OrpaHUYeHHOCTh AMANa30HA YUCEI
IIPY OTPaHUYCHUU KoIHM4yecTBa paspsnos. llepemonnenne paspsnHoil ceTku. be3sHakoBblie u
3HAKOBBIC JAHHBIC. 3HAKOBBIA OUT. JIBOMUYHBIN JOMIOJHUTEIHHBINA KO OTPUIATEIILHBIX YHCET.

[ToGuToBBIE NOTMYECKHE omepanuu. Jlormdeckuid, apuMeTHUecKuii W NHUKIUYECKUN
casury. lllndpoBanue ¢ moMompI0 MOOUTOBOH orepanuy «uckmoyaromee MJIN».

[IpencraBineHne BEUIECTBEHHBIX YHCEN B MaMATH KOMIbIOTEpa. 3Hayamias 4YacTb U
nopsilok  uyucna. Jlpama3oH 3HaueHWil BellecTBEHHbIX uucend. [IpoGiembl  XpaHeHus
BEUICCTBCHHBIX YHNCEN, CBS3aHHBIE C OrPAaHUYECHHEM KOJIMYECTBAa pa3psaoB. DBeloiHeHue
olepanuii ¢ BEIECTBEHHBIMHU YUCIIaMH, HAKOIJICHUE OLIMOOK NP BBIYUCICHUSAX.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3yJIbTATOB PabOTHI MPOCTEHIINX aJrOPUTMOB YIPABICHUS
UCIIOJIHUTENIIMA UM BBIUMCIMTEIBHBIX alropuTMoB. OImpenereHre HCXOAHBIX JAaHHBIX, IPU
KOTOPBIX JICOPUTM MOXKET J1aTh TPeOYEMbIil pe3ynbTar.

Otanbl pelieHust 3adad Ha KommbioTepe. MHCTpyMmMeHTanbHBIE CpeacTBa: TPaHCIATOD,
oTIamuuK, npodpuaupoBivk. Kommuisuums u uHTeprnperauus mnporpamm. BuprtyanbHble
MAIlIHHBI.

WuterpupoBanHas cpena pa3paboTku. Meronsl oTiiafkud mnporpamm. Mcmonb3oBaHue
TpaccUpoBOYHBIX TaOnuiu. OTianouHblii BeIBOA. [lomaroBoe BBIMOMHEHHE HMpOrpaMMbl. Todku
octaHoBa. [IpocMOTp 3HaUYE€HUI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IETOYHUCICHHBIC,
BEIIECTBEHHbIE, CUMBOJIbHBIE, JJornueckue. BerBnenus. CnoxHble ycnoBus. LIMKIbI ¢ yCIOBHEM.
[yl 1o epeMeHHoN. B3anuMo3aMeHseMOCTh pa3IMYHbIX BUJOB LUKIOB. MIHBapHaHT 1UKIIA.
CocraBiieHrEe NHKIA C UCIIOJIB30BAHUEM 3apAaHEe ONPENEIEHHOIO NHBAPUAHTA [IUKIIA.

JlokymeHTHpOBaHue nporpamm. Mcnonb3oBanne koMMeHTapueB. Iloaroroska omnucanus
IIPOrpaMMbl U HHCTPYKLUU AJIS TIOJIB30BATEIS.

ANropuT™MBl 00pabOTKM HATYpANbHBIX YHCEN, 3alHCAHHBIX B MO3UIMOHHBIX CHCTEMAax
CUMCIIEHUS: pa30ueHHe 3alucu 4Yucia Ha OTHeNbHBIE LUQPHI, HAXO0XKIEHHE CYMMBI U
npou3BeieHus PP, HAXOKIEHNE MAKCUMAITBbHOW (MUHUMAIIBHON ) TTU(PHI.

HaxoxeHne Bcex IpOoCThIX YKCell B 3aJJaHHOM auana3oHe. [Ipeacrasienue yucna B Buae
Habopa NMPOCThIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/IEHUS B CTEIEHbD.

O6paboTka MaHHBIX, XpaHAMUXcs B ¢ainax. TekcToBble U nBoUYHbIE (ailibl. DaitioBbie
nepeMeHHsbIe ((aitnoBbie ykazarenu). Urenue u3 ¢aitna. 3anuce B ¢ait.

Pazbuenue 3amaun Ha moazamaun. [loamporpammsl (poreaypsl u Gpynkmun). Pekypcwus.
PexypcuBHble 00bekThl ((ppakTansl). PexypcuBHble npoueaypbl U (yHKuH. Mcrnons3oBaHue
CTEKa JJIs1 OpraHU3alM1 PEKYPCHUBHBIX BHI30BOB.



Hcnonp3oBaHne cTaHAApTHOW OMOIMOTEKM s3bIKa IMporpaMMupoBaHus. llomkimrodeHue
OMOIMOTEK MOAIPOTpaMM CTOPOHHUX NPOM3BOAUTENCH. MOAYNbHBIA NPUHIMIT TTOCTPOCHUS
IIporpamm.

Uucnennsie MeToabl. ToyHOE M NMPHOMMKEHHOE pelieHUs 3amadd. YHCICHHBIE METOIbI
pelIeHusT ypaBHEHH: MeToj mepebopa, MeToJ MoJOoBHHHOrO jeneHus. [IpubGmmxénnoe
BBIUKCJICHHE JJUH KpUBBIX. Brruncienue miomaaei ¢Guryp ¢ moMouiplo YHUCICHHBIX METOJOB
(MeTo MPAMOYTOJIBLHUKOB, MeTO T Tparnenuii). [lonck Makcumyma (MUHEMYMa) QYHKIIUUA OJTHOM
MIEPEMEHHON METOJIOM IOJIOBUHHOIO JIEJICHUSI.

OO0paboTka CUMBOJIBHBIX JaHHBIX. BeTpoeHHbIe QYHKIMH A3bIKa TPOrPaMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA IOSIBJIEHUM CHMBOJIA B CTPOKE, pa30MEHHE CTPOKHM Ha CJIOBa IO IPOOEIIbHBIM
CHMBOJIaM, IOMCK ITOACTPOKM BHYTPH JaHHOM CTPOKH, 3aME€Ha HANJACHHOW IOJCTPOKHA Ha
JpYTYIO CTPOKY. I'eHepalusi BceX CJIOB B HEKOTOPOM aiihaBUTE, YAOBICTBOPSIONINX 3aJaHHBIM
orpannueHusM. [IpeoOpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY B OOpaTHO.

MaccuBbl U TOCIEAOBATENbHOCTH 4YHCeNl. BbruncieHne 0OOOMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MacCHBa WIIM YHUCJIOBOW TMOCIEIOBATEILHOCTH (CYMMBI, MPOU3BEICHUS, CPEIHErO
apu(QMETUYECKOr0, MUHUMAIBHOTO U MAaKCHUMAallbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YAOBJIETBOPSIIOIINX 33JITAHHOMY YCIIOBUIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYCHUSI B MAaCCUBE.

CoprupoBka ogHOMepHOro maccuba. [IpocTbie METOABI COPTUPOBKU (METOJ Iy3bIpbKa,
METO/]I BbIOOpA, COpTUPOBKA BcTaBKaMu). CopTrpoBKa ciusiHUEM. bbIcTpas copTupoBKa MaccuBa
(amroputm QuickSort). /IBOWYHBII MOKCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymMepHBIE MaccuUBBl (MaTpHUIbl). ANTOPUTMBI 00paOOTKH JBYMEPHBIX MAaCCHBOB:
3all0JIHEHHUE JIBYMEPHOI'O YHMCJIOBOTO MacCHUBa IO 3a/laHHBIM IpaBHJIaM, TOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIEHUE MaKCUMyMa (MUHUMYMAa) U CYMMBI 2JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIIOB IBYMEPHOTO MacCHBa.

HNupopmanoHHbIe TEXHOJIOTHH

TekcroBbiii poueccop. Penaktuposanue u gopmaruponanue. [Iposepka opdorpaduu u
rpamMMatuku. CpeacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM Iporieccope. Mcnonb3oBaHue
ctiwiield. CTpyKTypUpOBaHHbIE TEKCTOBBbIE NOKyMEHThl. CHOCKH, ornaBieHue. KosiexkTuBHas
pabota ¢ JokyMeHTaMu. THCTpyMEHTHI pelleH3upOoBaHus B TEKCTOBBIX Iporieccopax. ObiayHbie
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuna muTupoBaHusT UCTOYHUKOB U odopmIiieHuUs
oubnuorpaduueckux ccpiiok. OdopmileHrne CUCKa JIUTEPaTyphl. 3HAKOMCTBO C KOMITBIOTEPHOMN
BEPCTKOM TeKcTa. TexXHHUecKkne cpeicTBa BBoJa TekcTa. Crenuanu3supoBaHHBIE CpPEICTBA
peaaKTUPOBAHUS MAaTEMAaTUUYECKUX TEKCTOB.

AHanu3  naHHbIX. OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [POTHO3MPOBAHUE,
KJlaccu(UKalus, KiacTepusanus, aHanu3 oTkiIoHeHu#. [locienoBaTenpHOCTh peleHUs 3aaady
aHaJM3a JTaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKAa KauecTBa JIAHHBIX, BEIOOP W/WIN
MIOCTPOCHHE MOJENHU, MpeoOpa3oBaHUe JAHHBIX, BU3yalIM3alUs JaHHBIX, HMHTEPIpeTarus
pe3ynbraToB. [IporpamMmHBIE CpeiCcTBa M MHTEPHET-CEPBUCKH Il 00pAaOOTKH M TPEICTABICHUS
naHHbIX. bonpime nanapie. MammHHOE 00ydeHue. IHTeIUIeKTyabHbI aHAIN3 TAHHBIX.

AHanM3 NaHHBIX C TIOMOINBIO AJIEKTPOHHBIX TaONMUIl. BBIYHCIEHUE CyMMBI, CpPEIHEro
apuMeTHUeCcKoro, HaumOOJIbIIer0 (HAUMEHBIIET0) 3HAYCHHs JHAa3oHa. BwluucieHue
Kod(uIMeHTa KOPPESUN IBYX pPsOB JaHHBIX. [locTpoeHue cronbuaThiX, JTUHEHYATHIX U



KpyroBbix auarpamm. [loctpoenue rpadguxos Gpynkuuil. [lonbop nuuum Tpena, pemeHue 3aaay
IIPOTHO3UPOBAHUS.

UucneHHOe pelIeHue YpaBHEHHUH € MOMOIIBI0 moadopa mapamerpa. OnTuMHU3aIMs Kak
NOWCK HAWIY4lIero pemeHus B 3aJaHHBIX yclnoBusX. LlemeBas (yHKIMS, OTpaHUYCHHUS.
JlokanbpHbIE W TJIOOANBHBI MHUHMMYMBI LieneBOi (yHkuuu. PemeHue 3amad ONTHMH3ALUU C
HIOMOILBIO JIEKTPOHHBIX TAOJIHII.

11 KUIIACC

Teopernueckne 0ocHOBbI MHPOPMATHKHU

Teoperndeckre MOAXOABI K OIEHKE KOJIMYECTBa HMH(POpPMALUHU. 3aKOH aJIUTUBHOCTH
uHpopmanuu. Gopmyna Xaptiu. Uapopmanus u sepositHocTs. Dopmyia [llennona.

Anroputmsl cxatusi ganHeix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANrOpUTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE TJIyOUHBl KOJMPOBAHUS LBETA.
OcHoBHbIE uaen anroput™MoB cxatust JPEG, MP3.

CkopocTh nepefayd JaHHbIX. 3aBUCHMOCTb BPEMEHM Ieperayd OT HH(OPMAIMOHHOIO
00bEMa JIaHHBIX M XapaKTEPUCTHK KaHana CBs3u. [IpUyMHBI BO3HMKHOBEHHUS OIIMOOK IpU
nepenaye AaHHbIX. Konbl, mo3BossmoNne 00HapyKUBATh M UCTIPABIIATH OMIMOKHM, BO3HUKAIOIINE
npu nepepade AaHHbIX. PaccrossHne Xsmmuura. KoaupoBanue c moBropeHueM OutoB. Kombl
X3MMUHra.

Cucrembl. KommoHeHThl cucTteMbl M HUX B3auMojeWcTBue. CHCTEMHBIN 3(QexT.
VYnpasienue kak HUHPOpMaMOoHHBIH niponiecc. OOpaTHast CBA3b.

Monenu un  monenupoBanue. Ilens  MoxpenupoBaHusa. CoOOTBETCTBHME  MOJENN
MOJIEIUPYEMOMY OOBEKTY WIIM IpoLeccy, Lenu MoaenupoBanus. dopmanusanus MpUKIaIHBIX
3az1ad.

[IpencraBiaeHne pe3ynbTaTOB MOJENUPOBAHUS B BHJAE, YIAOOHOM JJIsi BOCHPHUSATHUS
yesoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXeMBbl, TAOIUIbL, TpadUKH).

I'pappl. OcHoBHBIE moOHATHSA. Buael rpados. Omnucanue rpadoB ¢ MOMOUIbIO MaTpHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PeleHue anropuTMUYecKuX 3ajaad,
CBSI3aHHBIX C aHaIM30M TpadoB (IOCTPOCHUE ONTUMAIBHOIO IMyTH MEXAY BepIIMHAMU Tpada,
ONpEACIEHNE KOJIMYECTBA PpA3JIMYHBIX IyTEHM MeXAy BEpLIIMHAMH OpPHUEHTUPOBAHHOTO
AIMKJINYECKOTo rpada).

Hepesbs. bunaproe nepeso. JlepeBbs noucka. CrnocoOsl 06xonaa nepesa. Ilpeacrasnenue
apu(MeTHUECKUX BbIpaXXEHUH B BHJE JepeBa. J[MCKpeTHble UIPhI JABYX WIPOKOB C IOJIHOMN
unpopmanmet. I[locTpoenne nepeBa mepebopa BapHaHTOB, OIMHMCAHUE CTPATETUH WIPHI B
TabnnyHON (hopMe. BBIMTphILIHbIE ¥ TPOUTPHILITHBIE TTO3UIMH. BHIUTPBIIIIHbBIE CTPAaTErvH.

CpeactBa uckyccTBeHHOro uHTeisiekTta. CepBHCHI  MalIMHHOTO  IepeBofa U
pacnio3HaBaHMsl ycTHOM peun. KoruutuBHble cepBuchl. MneHTudukanus u nouck n300paxeHui,
pacriozHaBanue i, CamooOydwaromuecss CUCTeMbl. VICKyCCTBEHHBIH  HMHTEIJICKT B
KOMITBIOTEPHBIX UTpax. Mcnoiab30BaHHE METO/IOB MCKYCCTBEHHOTO MHTEIUIEKTAa B OOYYarOLIMX
cucreMax. Mcronp30BaHHE METOOB HCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHHKe. HTEepHET
Belel. [lepcriekTuBel pa3BUTHA KOMIIBIOTEPHBIX MHTEIIEKTYaIbHBIX cUcTeM. HelipoHHbIE ceTu.

AJITOPUTMBI U IPOrPAaMMHPOBAHHE



dopmanuzanusa MOHATHS anroputMma. MammHa TelopyHTa Kak yHUBEpcalbHas MOJAENb
Bbluncienuil. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpems paGoTel 1 00BEM HCIONB3yeMOM MaMATH, MX
3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa AaCHUMITOTHYECKOH CJIOXHOCTU
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHON cioxHOCTH. [lepebopubie anroputmsl. [Tpumepst
Pa3IMYHBIX AITOPUTMOB PEIICHUS OJHOM 3a7a4u, KOTOPbIE UMEIOT PA3INYHYIO CIOXKHOCTb.

[Torck TPOCTBIX YHMCEN B 3aJlaHHOM JIMala3oHE C TMOMOIIBIO alrOpUTMa «PELIETO
DparocheHay.

MHoropa3psigHbie IeIble YUCIa, 3a]]a4d JJIMHHON apupMeTHKY.

CrnoBapu (accouuMaTHUBHBIE MacCHBBI, OTOOpaxkeHus). Xom-Tabmuuel. IlocTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 3aJaHHOTO TEKCTA.

Crexn. AHanu3 MpaBUIBLHOCTH CKOOOYHOTO BhIpakeHUs. Brruncienne apupmMeTndeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Micnonb3oBaHue ouepeu AJisi BpEMEHHOT'O XpaHEHUS TaHHBIX.

AnroputMmbl Ha rpadax. IlocTpoeHne MHUHMMATBLHOTO OCTOBHOTO JIepeBa B3BEIICHHOIO
CBS3HOIO HEOPHUEHTUPOBAHHOTO rpada. KommuecTBO pa3nuyHBIX MyTeH MeEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm JelKCTpsl.

JlepeBbsi. Peanusanus nepeBa ¢ MOMOIIBIO CChUIOYHBIX CTPYKTYp. JBonuHbIe (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa A 3aJaHHOTO apu(METHUYECKOro BbIpakeHUs. PekypcuBHbIE
anropuTMel 00xo0/1a Aepesa. Mcnons3oBaHue creka U ouepenu i 00xojia Aepena.

JluHamuueckoe NporpaMMHUpOBaHUME KaK METOJ pelleHHs] 3adad C COXpaHEHUEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJadd, pelaeMble C€  IOMOLIBI  JUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIMIA, MOACYET KOTUYECTBA BapHAHTOB,
3a/1a4l ONTUMH3AIIH.

[Tonsstue 006 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTBl M KIIACCHI.
CaoiicTBa u MeT0/1bl 00BeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. HKancysius, Hacie10BaHue, MOJIUMOP(PU3M.

Cpensl ObicTpoit pa3paboTku mporpamM. lIpoektupoBanue uHTepderica MoIb30BaATENS.
Hcnonb30BaHrEe TOTOBBIX YIPABIISIEMBIX JIEMEHTOB JIJIsl IOCTPOEHUsI HHTEepdelica.

00630p sA3bIKOB ITporpamMmupoBanus. [loHsTre o mapaaurmax mporpaMMHUPOBAHHUS.

HNupopmanoHHbIe TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJEJIMPOBAHMS:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIENTH, TECTUPOBAHUE MOJIEIH, KOMITbIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJIEJTMPOBaHUS.

Juckperuszanusi Npud MaTeMaTUYECKOM MOJEIUPOBAHUU HENPEPHIBHBIX IPOIECCOB.
MopenupoBanue ABWXKEHHUS. MoJenupoBaHue OHOJIOTHUECKUX CHUCTEM. MaTtemMaTH4ecKue
MOJIEJH B 9KOHOMUKE. BrrunucnurenbHble SKCIIEPUMEHTHI ¢ MOJIETISIMHU.

O6paboTka pe3yabTaTOB »JKCHepuMeHTa. MeTon HaumMeHbIUX KBaapaToB. OlieHKa
YHCIIOBBIX MTApaMETPOB MOJICIUPYEMBIX 0OBEKTOB M MPOLIECCOB. BoccTaHOBICHNE 3aBUCUMOCTEN
10 pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHocTHRIe Mozenu. Mertonsl Monte-Kapno. MmuTtanyoHHOE MOAEIMpPOBAHUE.
CucTeMbl MacCOBOTO OOCTY>KUBAHHMS.

Tabmuunbie (pensiiiuoHHbIe) 0a3bl JaHHBIX. Tabnmuila — mpeacTaBiIeHUE CBEACHUN 00
OIHOTHUHOHBIX 00BekTax. Ilone, 3ammch. Kimrou Tabmunpl. Pabora ¢ roroBoil 0a30il MaHHBIX.



3anonHenue 6a3bl naHHBIX. [loMCK, COpTUPOBKA M (QUIBTpAIMsl NaHHBIX. 3alPOChl HA BHIOOPKY
JTaHHBIX. 3aIpockl ¢ MapaMeTpaMu. Beruncisemslie 1mosis B 3ampocax.

Muorortabnuunbeie 06a3bl AaHHBIX. THIBI CBA3e MexIy Tabmunamu. BHEMmHUN Kirod.
[{emocTHOCTH 0a3bl JAaHHBIX. 3AMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

WNuTtepHer-ipriiokeHus. [lonsaTre 0 cepBepHON U KIMEHTCKOM 4acTAX canTa. TexHOJIorus
«KJIMEHT — cepBep», € NocTouHCcTBa U HepocTaTku. OcHOBHI s3bika HTML 1 kackannbix Tabmui
cruieii (CSS). Cuenapun Ha s3b1ke JavaScript. @opMbl Ha BeO-CTpaHHIIE.

Pazmernienue BeO-caiiToB. Ycimyra xocTuHra. 3arpy3ka (aiioB Ha CaiT.

BBoa n300pakeHuil ¢ HCMONB30BAaHUEM PA3NIUYHBIX HUQPPOBBIX YCTPOHCTB (LU(POBHIX
¢doroanmapatoB ¥ MUKPOCKOIIOB, BUICOKaMep, CKaHEPOB U JPYyrux ycrpoiicts). ['paduueckuit
penaktop. Paspemenne. Kanpuposanue. Hcenpasnenue mnepcnekTuBbl. ['mcTorpamma.
Koppekuust ypoBHe#, koppekmusi 1Bera. OOeciBeUMBaHHE LBETHBIX H300pakeHUU. Perymib.
Pabora ¢ o6mactsimu. OUIBTPHL.

Mmuorocnoitable n3o0paxeHus. TexctoBble ciou. Macka cnosi. Kanamel. CoxpaHeHue
BblleTIeHHOW oOmactu. [loaroroBka wimocTpauuid s BeO-caiiToB. AHHMHpPOBaHHbBIC
HU300paKeHHUS.

Bextopnas rpaduka. IlpumutuBbl. V3MeHeHue mMopsiika 3J€MEHTOB. BrlipaBHHBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbeie. @opmaTbl BEKTOPHBIX PUCYHKOB. lcrnosib3oBaHuE
KOHTYpOB. BexTopu3zanus pacTpoBbIX H300paKeHUI.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBaHUS TPEXMEpHBIX Mojenel. CeTouHble MOJEINH.
Marepuansl. MonenupoBaHue HUCTOYHUKOB oOcBelleHHs. Kamepbl. AJJIUTUBHBIE TEXHOJIOTHUU
(3D-mpunTepsl). IToHsATHE O BUPTYalIbHON PEabHOCTH U JIOMOJTHEHHON PeaibHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIEI'O OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTh M CHOCOOHOCTh OOyYarouuxcs
PYKOBOJCTBOBaTbCcs ~ CHOPMUPOBAHHON  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOU
LEHHOCTHBIX ~ OPUEHTAIMii, TO3UTHUBHBIX BHYTPEHHHX YyOEXJAECHHUH, COOTBETCTBYIOIIMX
TPaJAULMOHHBIM IIEHHOCTSIM POCCUHUCKOT0 OOIIECTBA, paCUIMPEHUE KU3HEHHOTO OIbITa U OMBITA
JNESATEIIbHOCTH B TIPOIECCe pealu3alid  CPEeACTBAMH Y4eOHOTO TpEIMEeTa OCHOBHBIX
HaIpPaBJICHUH BOCIUTATEIbHON JEATEIIbHOCTH.

B pesynbprare m3ydeHus WHPOPMATUKHA Ha YpOBHE CpeaHEro oOmiero obOpa3oBaHUS Yy
oOyuaromierocst OynyT c(hOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIE PE3YIIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOA3aHHOCTEH, yBa)KEHHE 3aKOHA U
MPaBOIOPANIKA, COOJIOACHHE OCHOBOIOJATAIOIIMX HOPM HMH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJICOJIOTHU OSKCTPEMHU3Ma, HAlMOHAIM3MA, KceHOo(oOuH,
JUCKPUMHUHAIIMA TI0 COIMAIBLHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NATPUOTHYECKOTO BOCIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHE K HCTOPUYECKOMY HACIEIuI0, MOCTIKeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTUSX, IIOHUMaHHe 3Ha4eHHs WH(OOPMATUKH KaK HAyKd B IKHU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M MPHHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ceTH HTepHET;

4) 3CTeTHYECKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH pa3lIMYHbIE BUIBI UCKYCCTBA, B TOM YHCJIE€ OCHOBAaHHOTO Ha
MCTIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJOTHIA;

5) pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTHh 3/I0POBOTO W Oe3omacHoro oOpa3za JKH3HHU, OTBETCTBEHHOTO
OTHONICHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCI]IE 3a CUET coOrofeHusi TpeOoBaHui Oe3omacHOM
9KCILTyaTaIlul CPEACTB HH(DPOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K aKTHBHOU JAESITEILHOCTA TEXHOJIOTHUECKOHN M COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JESITEIIbHOCTD;

uHTepec K chepam mpodeCCHOHATBHOU JEATeIHbHOCTH, CBS3aHHBIM C HH()OPMATHKONM,
POrpaMMUPOBAHUEM U MH(YOPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha JOCTHXKEHHUSIX



HayKd MH(OPMATUKH M HAYyYHO-TEXHHYECKOTO MpOrpecca, YMEHHE COBEPLIATh OCO3HAHHBIHA
BbIOOp Oynymieit mpodeccun u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KH3HU;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS:

OCO3HaHUE II00AIFHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U MyTEeH UX PEelIeHus], B TOM
qHcIIe ¢ y4€TOM BO3MOXKHOCTEH HHPOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTHSI HAyKH, JOCTHXKEHUSM HAYYHO-TEXHHYECKOTO Mporpecca M OOIEeCTBEHHOH MPaKTHKH,
3a Cu€T TOHUMaHHA POJU WH(POPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX IPOLECCOB U
UH(POPMALMOHHBIX TEXHOJIOTUH B yCIOBHAX HU(PPOBOW TpaHCPOPMALUU MHOTUX Chep KU3HU
COBPEMEHHOT0 00IIeCTBa;

OCO3HaHUE IIEHHOCTH HAay4YHOH JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIISATH MPOCKTHYIO U
UCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpomecce OCTHXKEHHS JMYHOCTHBIX pPE3YJBTAaTOB OCBOCHHUS IPOTPAMMBI IO
uHpopMaTUKe y  OOydYalOIIMXCS  COBEPILCHCTBYETCS  AMOIMOHAIBHBIA  HMHTEIUICKT,
NPEeIoiIararoImui cOopMUPOBaHHOCTH:

CaMOpETyJIMPOBAHUS, BKJTIOYAOIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATb
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K OMOIMOHAIBHBIM
U3MCHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTHD)KEHHUIO e U YyCIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JIEHICTBOBATH, UCXO/ISl M3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE IpPYTHUX,
YUUTBIBaTh €r0 TPU OCYUIECTBICHUHM KOMMYHMKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEXHUBAHHUIO;

COLIMATBHBIX HABBIKOB, BKIIIOYAIOIINX CITOCOOHOCTH BHICTPAWBaTh OTHOIICHUS C IPYTHMHU
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

METAINPEAMETHBIE PE3YJIbTATDHI

B pesynprare msydeHuss MHGOpMATHKH Ha YpOBHE CpeIHEro oO0Iero oOpa3oBaHUS Y
oOyuaromierocss OyAayT CcGOpPMHPOBAaHBI MeETalpeAMETHbIE pe3yJbTaThl, OTpPaXEHHbIE B
YHHMBEpCAJIbHBIX YUEOHBIX JEHCTBUAX, a MMEHHO — MO3HABaTeJIbHbIE YHUBEPCAJIbHBIE yueOHbIE
NEeNCTBUS, KOMMYHHKAaTHUBHBIE  YHUBEpCAJbHble  yueOHble  JIeHCTBUSA,  pEryJsTUBHBIC
yHUBEpCcaJbHbIe yueOHbIE IeWCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3HaBaTe/1bHBbIC YHMBEPCAJIbHbIC YUeOHbIEe 1eHCTBHS
1) 6a3oBble JIOTHYECKHUE eI CTBHS:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3MPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
YCTaHaBJIMBATb CyIJ.[GCTBGHHLIﬁ MPpU3HAK WJIM OCHOBAHUS IJId CPABHCHUA, KHaCCI/I(bI/IKaI_[I/II/I
1 0000IIEeHH;
OTIPENIETIATh 1EIHN JACSITSIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUSIX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESTEIBHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSIX pPEaJbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-HCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
paspenieHus mpooIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pEIICHHS MTPAKTUICCKHUX 33a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

OCYIICCTBIISATh PA3JIMYHBIC BHIBI JIEATCIBHOCTH I10 TIOJYyYEHUIO HOBOI'O 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOpPA30BAHUIO U MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX CUTYallUSX, B TOM
YHCIie TPU CO3AaHUU YUYEOHBIX U COIIMABHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBINA THI MBIIJICHUS, BIaJA€Th HAYYHOU TEPMHUHOIOTHEH, KIIOYEBbIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIIBHON NEATEIHHOCTH U
JKU3HECHHBIX CUTYaIlUsX;

BBISBJISITH IPUYMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
rUrnore’y e€ pemieHus, HaxXOIUTh apryMEHTHI I JOKa3aTelIbCTBA CBOMX YTBEPXKICHHIM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TOJMY4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OIICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHAINIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
MpoQeCCHOHATIBHYIO Cpey;

yMETh TICPEHOCHTH 3HAHWS B  [O3HABATCIIBHYIO M  MPAKTHYCCKYH  o0iactu
KU3HEICATCIIEHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJEH, MpEAjiaratb OpUTHHAIBHBIE MOJXOABl U DEUICHHS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATHBHBIE PEIICHUS.

3) padora ¢ nngopMmanmeii:

BIQJICTh HABBIKAMHU TOJY4YeHHS WHPOpPMAIIMM W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIISCTBJIATh IOWCK, AaHAJM3, CHCTEMATH3AaIllMI0 ¥ HHTEPIPETAITUIO
WHGOPMAIIUN PA3IMIHBIX BHJIOB U JOPM TPEIACTABIICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y9€TOM Ha3HAUYCHUS WH(DOPMAIIUN U TEIeBOH
ayJIMTOPUH, BRIOUPAS ONTHMAIIEHYIO (POPMY MPEICTABICHUS ¥ BU3yalTU3aIlNN;

OIICHUBATh JTOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMAIUU, €€ COOTBETCTBUE MPABOBBIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJICHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



BJIQJICTh HABBIKAMHU PACMO3HABAHWUSA W 3allMTHl HHpOpPMAIUH, HWHOOPMAIIMOHHON
0€e30aCHOCTH JIUYHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JeHCTBHUSA

1) o01menune:

OCYHIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax »U3HU;

pacro3HaBaTh HeBepOaJbHBIE CpelICTBAa OOMNICHMS, MOHHUMATh 3HAYEHUE COIUAIbHBIX
3HAKOB, PACIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTYAlUi U CMSATYaTh KOH(IUKTHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHHUS U B3aMMOJICHCTBUS, ApTYMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMSATYATh KOH(JIMKTHBIC CUTYaIUH;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHINBUAYAIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JICUCTBUSA MO UX JIOCTHKEHUIO: COCTAaBIIAThH IUIAH JCHCTBHM, PacCHpeleisaTh PO C YYETOM
MHEHUM YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHUKA KOMAHJbI B OOIIMI pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C IMO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYALUSAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA

1) camoopranusanms:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATENBHYIO JESITEIbHOCTb, BBISABIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PelIeHUs MpoOIeMbl ¢ Y4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYAILUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBIICHUIO ITMPOKON IPYAULIMN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIAM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIhTATOB U OCHOBAHHIA, HCIIOJIB30BATh MPUEMBI peIICKCUU
JUTSL OIICHKU CUTYaIliH, BBIOOpAa BEPHOTO PEIICHHUS,

OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH.

3) npuHATHSA ce0s U APYTUX:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKY;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEeIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

B mnpomecce wu3ydenus kypca HHGMOpPMATUKH YriayOn€HHOTOo ypoBHA 6 10 Kknacce
o0Oy4armuMucs OyayT JOCTUTHYTHI CIEAYIOIINE TPEeIMETHbIC PE3yIbTaThl:

BJIQJICHUE MPEJICTaBICHUSIMH O POJM MHGOpPMAIMU U CBSA3aHHBIX C HEW MPOLIECCOB B
IpUposie, TEXHUKE M OOIIECTBE, MOHATUIMH «HHPOpMAIUL), «UH(OOPMALMOHHBIA MpOIecey,
«CHCTEMa», «KOMIIOHCHTHI CHCTEMBI», «CHCTEMHBIH 3PQPeKT», «HHPOPMAIMOHHAS CHUCTEMAY,
«CcHUCTeMa YIPaBICHUSD;

BIIQJICHUE METOJIaMHU TOMCKa HHpopManuu B ceTd VHTepHET, yMEHHE KPUTHUYECKH
OIICHUBATh MH(POPMAIINIO, TOTYUYEHHYIO U3 ceTn VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOIBIINE JaHHbIe, NPUBOJUTH MPUMEPHl UCTOYHUKOB HX
MONTy4YeHUs] W HampaBleHUS HCIOJIb30BaHUSA, YMEHHE KIAacCU(UIIMPOBATH OCHOBHBIC 3a/a4l
aHalM3a JaHHBIX (IMPOTHO3UpOBaHME, KiaccuUKalys, KIacTepu3allvs, aHalu3 OTKIOHEHMIA),
MOHMMAThH TOCIE0BATEIHLHOCTh PEIICHUs 3ajad aHaliu3a JaHHBIX: COOp MEePBUYHBIX JaHHBIX,
OUMCTKAa M OIlEHKAa KadecTBa JaHHBIX, BHIOOp W/WIIM TMOCTPOCHHE MOJENH, Mpeodpa3oBaHUe
JIAHHBIX, BU3yaJIU3aIusl JaHHBIX, HHTEPIIPETAIlUs PE3yIbTaTOB;

MOHUMAaHWE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA W (DYHKIIMOHMPOBAHUS COBPEMEHHBIX
CTAallMOHAPHBIX W  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIMN pPa3BUTHUS  KOMIIBIOTEPHBIX
TEXHOJIOTHH;

BIIQJICHWE HAaBBIKAMU pa0OThl C OMEPAIMOHHBIMH CUCTEMaMH, OCHOBHBIMU BHUIaMU
MIPOrPaMMHOTO OOecTIeueHus AJIsl PEeIIeHUs] YU4eOHBIX 3a/1a4 110 BRIOPAHHOM CIIelMaTn3alliy;

HaJU4Me MPEJICTABICHUNH O KOMIIBIOTEPHBIX CETSX M MX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OpraHU3aluud U (YHKIIMOHUPOBAHUS KOMIBIOTEPHBIX ceTei, 00 o0mmx
MPUHITMIIAX pa3paOOTKU U QYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MOHUMaHWEe yrpo3 UH(POPMAITMOHHON 0€30MacHOCTH, UCIIOIB30BAaHUE METOJIOB M CPEIICTB
MPOTUBOJICUCTBUSL JTHUM yIrpo3aM, COOJIIOJICHHE Mep O€30MacHOCTH, MPEIOTBPAIIAFOIINX
HE3aKOHHOE PACIPOCTPAHEHUE TEPCOHAIBHBIX JaHHBIX, COONIOJACHUE TPEOOBAHHMI TEXHUKHU
0€30MacHOCTH U TUTUEHBI IIPU padoTe ¢ KOMIBIOTEPaMU U JAPYTUMU KOMIIOHEHTaMH ITHU(PPOBOTO
OKPYXKCHHSI, TMOHUMAaHHE IPABOBBIX OCHOB HCIOJIh30BAaHUS KOMIIBIOTEPHBIX MporpamMm, 0a3
JTAHHBIX ¥ paboThI B ceTH MHTEpHET;

MOHMMAaHUE OCHOBHBIX TMPUHIIMIIOB AWCKPETU3AlUHA PA3TUYHBIX BHUAOB HH(OpMammu,
yMEHHE OIpeaesaTh WHHOPMaUOHHBIA 00bEM TEKCTOBBIX, IpaUUECKUX M 3BYKOBBIX JaHHBIX
IIPH 331aHHBIX [TapaMeTpax AUCKPETU3ALNH, YMEHUE ONPENEIATh CPEIHIOK CKOPOCTh NEepeadn



JTAHHBIX, OLIEHUBATh N3MEHEHHE BPEMEHU Iepeiaul IPH U3MEHEHUH UH(OPMALIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaia CBS3H;

YMEHHME MCIOJIb30BaTh IPU PEIIEHUM 3a/ad CBOMCTBA MO3MLMOHHOM 3alUCH YHCEN,
IropuTMa IOCTPOCHUS 3alUMCH 4YKCIA B IMO3MIMOHHOW CHCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBaHHUEM U ITOCTPOEHHUS YUCIIA 110 CTPOKE, COAEPIKALLEH 3alliCh 3TOr0 YKcia B O3ULMOHHON
CHCTEME CUMCIIEHHS C 3aJJaHHBIM OCHOBaHMEM, YMEHHUE BBIIOJIHATH apu(METUUECKHE OllEepalluu
B IIO3MLIMOHHBIX CUCTEMAX CUMCIICHMS;

YMEHHE BBIIOJIHATh NPeoOpa3oBaHUs JIOTMYECKUX BBIPAKEHUH, HCHOJIb3Yysl 3aKOHBI
anreOpbl  JIOTUKH, YMEHHME CTPOMTh JIOTMYECKOE BBIPAXXEHHE B JAU3BIOHKTUBHOW U
KOHBIOHKTHBHOM HOpPMalbHBIX (opMax 1o 3aJaHHON TaOIUIle WCTHHHOCTH, HCCIIEOBATh
0o0jacTb HUCTMHHOCTH BBICKa3bIBaHMS, COJEP)KALEr0 IEPEMEHHbIE, peulaTb HECIIO0XKHbIE
JIOTUYECKHUE YPABHEHUS U CUCTEMbI YPaBHEHUII;

NOHMMaHue O0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOW HWH(OpPMALIUU
(3amMch yucen B IMO3UIMOHHOW CUCTEME CUMCICHMsS, HAXOXJIEHHE BCEX IPOCTBIX YUCEN B
3aJJaHHOM JiMana3oHe, 00paboTKa MHOTOpa3psIHBIX LEIbIX YHUCEIl, aHAIU3 CUMBOJIBHBIX CTPOK U
JpyTuX), aIrOPUTMOB IMOUCKA M COPTUPOBKH, YMEHUE ONPEAEIATh CIIOKHOCTh H3y4aeMbIX B
Kypce ©a30BbIX @JIrOPUTMOB (CyMMHPOBAaHHE 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBL, JIBOUYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOIBKUX aITOPUTMOB
Pa3HOH CII0KHOCTH JUIsl pEIIEHUs OIHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3IKOM MPOrpaMMHPOBaHMs BhicOKoro yposHs (Python, Java,
C++, C#), npencraBieHusMH O 0a30BBIX THIAX JaHHBIX W CTPYKTYpax JaHHBIX, yMEHHE
UCIIOJIb30BaTh OCHOBHBIE YIIPABJISIONIME KOHCTPYKLIMH, YMEHHE OCYIIECTBIATh AHAIU3
NPEUIOKEHHON MpPOrpaMMBbl: OIpPENeNATh pe3yibTaThl paboThl MPOTrpaMMbl MPU 3aJaHHBIX
UCXOIHBIX JaHHBIX, ONPEACNATh, INPU KAKUX HCXOJHBIX [AHHBIX BO3MOXHO IIOJyY€HHUE
yKa3aHHBIX PE3yJIbTAaTOB, BBIABIATH JaHHbIE, KOTOPblE MOTYT NPUBECTH K OIIMOKEe B paboTe
porpaMMsl, (POPMYIUPOBATH MPEUIOKEHUS 110 YIYUILIEHUIO TPOrPaMMHOT0 KOJIa;

YMEHHE CO37aBaThb CTPYKTYPHUPOBAaHHbIE TEKCTOBBIE JTOKYMEHTHI M JE€MOHCTPAllMOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPaMMHBIX CpPEICTB U
00JIauHBIX CEPBHUCOB;

YMEHHE UCIOJIb30BaTh AIEKTPOHHbIE TaOIUIIbI Ul aHANU3a, IPEeICTaBIeHUS U 00paboTKU
JMAHHBIX (BKJIIOYas BBIYMCICHHE CYMMBI, CpPEJHEro apu(pMETHYECKOro, HauOOJIBIIET0 H
HaMMEHBIIET0 3HAUCHHH, pellieHHe YpaBHEHHH, BHIOOP ONTUMAIBLHOIO pEelIeHHs], T0A00p JIUHUU
TPeHJa, PeLIeHne 3a/1a4 IPOTrHO3UPOBAHUS).

B nmnpouecce wusyuenus kypca uH(popMaTHKH yriyonéHHoro ypoBHA 6 11 knacce
oOy4aromuMucs OyayT JOCTUTHYTHI CIE€IYIOIINE TPeIMETHbIE PE3YyIbTaThl:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJIbl, JTOMYCKAIOIIHME OJHO3HAYHOE NEKOJAMPOBAHHE
cooOmieHuit (mpedUKCHbIE KOABI), HCIOIB30BaTh MPOCTEUINNE KOABI, KOTOPHIE TO3BOJSIOT
0oOHapy»XUBaTh U UCIPABIATH OMIMOKU MpHU Nepeade JaHHbIX, CTPOUTH KOJ, 00eCcTIeYnBaIOLINI
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOIICHMs NMPH M3BECTHOM YacTOTE CHMBOJIOB,
HOSCHATH PUHLUIBI PA0OTHI IPOCTHIX AITOPUTMOB CXKATHUS JaHHBIX;

YMEHHE pellaTh alrOpUTMHYECKHE 3a/adyM, CBS3aHHBIE C aHAIUM30M rpadoB (3agauu
MOCTPOCHHUS ONTUMAIBHOTO MYTH MEXAYy BepIIMHAMHU rpada, OmpeAeieHus KOJINYecTBa
pasIMYHBIX MyTeH MEXIy BEpUIMHAMU OPUEHTHPOBAHHOIO AalUKIMYECKOro rpada), ymeHue
UCMONb30BaTh JIEPEBbsl IPU aHAIM3€ U TOCTPOCHUM KOJIOB M JJIA IPEACTaBICHUsA



apu(METUUECKNX BBIPAKEHUMW, MPU PEIICHUH 3a]a4d MOMCKA M COPTUPOBKH, YMEHHE CTPOHUTH
JIEPEeBO WIPHI IO 33aJ[aHHOMY allTOPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHINIHYIO
CTPATETHIO UTPHL;

yMEHHE pa3pabaTbIiBaTh U PEATU30BLIBATH B BUJIE IIPOTPaMM 0a30BbIC aITOPUTMBI, YMEHUE
UCIIOJIb30BaTh B MPOTpaMMax JaHHBIC PA3IMYHBIX THUIIOB C YUYETOM OTpaHUYCHHWHA HA JUAIa3oH
WX BO3MOXHBIX 3HAUCHWUH, MPUMEHATH IMPH PEIICHHH 3a7ad CTPYKTYpPbl JaHHBIX (CITHCKH,
CJIOBapH, CTEKH, OYEPEaH, JEePEBbs), HCIIOIH30BaTh 0a30BBIC OINEpaldd CO CTPYKTypaMu
JIAHHBIX, TPUMEHATh CTaHAAPTHBIE M COOCTBEHHBIC MOANPOrPAMMBI I 00paOOTKH YHCIOBBIX
JAHHBIX M CHMBOJIBHBIX CTpPOK, HCIIOJb30BaTh IpPU pa3padOTKe mporpamMm OHOIMOTEKH
MOJAMPOrpaMM, 3HATh (YHKIIMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAIBHBIX CPEIICTB CPEIbI
pa3paboOTKH, YMEHHUE UCIIOIB30BaTh CPEJCTBA OTJIAJKH IMPOTPAMM B Cpe/ie MPOrpaMMUPOBAHWSI,
YMEHHE JOKyMEHTUPOBATh MTPOTPAMMEI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIbI;

BJIaJICHHE OCHOBHBIMU CBEJCHHSIMH O 0a3ax JaHHBIX, UX CTPYKType, CPEACTBAX CO3/IaHUs
¥ pabOThI C HUMH, YMEHHE HUCII0JIb30BaTh TAOIMUHBIE (PENSIMOHHbIE) 0a3bl JaHHBIX (COCTABIATh
3anpockl B 0a3ax JaHHBIX, BHIOTHATH COPTUPOBKY U MOKMCK 3amucell B 0a3e NaHHBIX, HAIOIHATh
pa3paboTaHHyI0 0a3y TaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHICCKIEe MOICIHU I aHaIn3a 00BEKTOB U
MpOIeccoB:  (HOPMyYIHpPOBATh I11€1b MOJCIUPOBAHUS, BBINIONHATh aHAJIU3 PE3YJIbTATOB,
MOJTyYEHHBIX B XOJ€ MOJCIHPOBAHUS, OIICHWBATH COOTBETCTBHE MOJCITH MOJCITUPYEMOMY
00BEKTY HITH TIPOIIECCY, MPEACTABIIATE PE3YIbTATHl MOJICIIMPOBAHS B HATJISITHOM BUJIC,

YMEHHE OpPraHU30BbIBaTh JTUYHOE HH(OPMAIIMOHHOE IMPOCTPAHCTBO C HCIIOJIB30BAHHEM
Pa3IMYHBIX CPEACTB HMU(PPOBBIX TEXHOJOTUH, TOHUMAaHHUE BO3MOXHOCTEH HU(POBBIX CEPBHUCOB
rOCYyAapCTBEHHBIX YCIYT, HIU(PPOBBIX 00Pa30BaTEIBHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PaOOTHI, BO3MOKHOCTEH W OTPAHUYCHHUS MPUMEHEHUS
TEXHOJOTHI MCKYCCTBEHHOTO MHTEIUIEKTa B PA3IMYHBIX OONACTIX, HAMYHE MPEICTABICHUN O
Kpyre pemaeMblX 3aJad MalluHHOro oOydeHus (paclo3HaBaHMs, Kilaccuukamuu u
MIPOTHO3UPOBAHUS ) HAJTMYNE TIPEICTABICHUN 00 UCITOJIb30BAaHUN WH(OPMAITMOHHBIX TEXHOJIOTUH
B PA3IMYHBIX POPECCHOHATBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
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Pa3nen 3. UndopmannoHHbIE TEXHOJIOTHHN
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[TPOI'PAMME




ITPOBEPAEMBIE HA EI'D 1O HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kon

NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

1.

11

1.2

1.3

3namu (nonumams)

[ToHnMaHNe OCHOBHBIX NPHUHIUIIOB YCTPOWCTBA M (DYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB; TCHICHIUH
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BIIaJICHWE HaBBIKAMH PaOOTHI C
OTIEPALIMOHHBIMH CHUCTEMaMH W OCHOBHBIMH BHUJAMH THPOTPAMMHOTO
obecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3a1a4 10  BHIOpaHHOM
CHeHaTn3aluu

Hamuume mnpencraBneHuid o 0a30BBIX MPHUHIMIIAX OpPraHU3ALUU U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

[TorrMaHWe OCHOBHBIX IPHUHIIMIIOB JHCKPETU3AIMU PA3TUYHBIX BHUIOB
uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOW M TEKCTOBOM
uHpopManuy (3amMCh YHCEN B TO3WIMOHHOW CHCTEME CUMCIICHUS,
JEIUMOCTb LIEJIbIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX LEIBIX YHCEN, aHaIHu3
CHUMBOJIbHBIX CTPOK M JIPYTUX), AITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

1.6

1.7

3Hanue q)YHKHI/IOHaHI)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB
cpenbl pazpaboTKu

Brnagenne OCHOBHBIMH CBeIEHUAMU O 0a3ax MaHHBIX, UX CTPYKTYpeE,
CpEeICTBaX CO3aHMs U paboOThl C HUMH

[TonnMaHne BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
UHTEJUIEKTa B pa3IMYHbIX OOJIACTIX; HaJU4Me TMpeICTaBIeHUl 00
UCMOJb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJIOTMH B pa3IM4YHbBIX
npodecCHOHATBHBIX chepax

1.8

Bnagenue TteopeTnyeckuM ammaparoM, MO3BOJISIOIIUM OCYLIECTBIATH
IIpeJICTaBICHNE 3aJaHHOT0 HATYpaJbHOTO YHCIa B PA3JIMYHBIX CHCTEMax
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUs JIOTMYECKMX BbIPAXXEHUH,
UCTOJb3Ysl 3aKOHBI alreOphbl JIOTUKHU; OMpPEeNATh KpaT4allnid MmyTh BO
B3BEIICHHOM rpade M KOJWYECTBO MyTeH MeXIy BepIIMHAMH
OpPUEHTHPOBAHHOTO AIIMKINYECKOro rpaga

Ymemo

2.1

YMeHHe HCMoNib30BaTh KOMIBIOTEPHO-MAaTEMaTHUECKUE MOJEIH IS
aHanu3a oOBEKTOB U IMPOLECCOB: (HOPMYIHPOBATH IEIb MOJCIUPOBAHMUS,
BBIMOJHATh AQHAINU3 PE3yJIbTaTOB, MOJYYEHHBIX B XOJ€ MOJIEIUPOBAHUS;




OLICHMBATh aJICKBATHOCTh MOJICIHA MOJCIHPYEMOMY OOBEKTY WIIH
IIPOLIECCY; PEACTABIATH PE3YJILTATHl MOACIUPOBAHUSA B HAIVISAHOM BUJIE

2.2

YMenue KiacCHPUIMPOBATH OCHOBHBIC 3a/laydl  aHAIW3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3aIys, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHUS 33Ja4 aHalln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OIICHKA KaueCTBa JAaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TpeoOdpa3oBaHHE JTaHHBIX,
BU3YyaIIM3alisl TaHHBIX, HHTEPIIPETAIUS PE3yIbTaTOB

2.3

YMmenue onpenensite HHPOPMAIMOHHBINH 00BEM TEKCTOBBIX, T'papUUeCcCKuX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TApaMeTpax AUCKPETU3aLUN. Y MEHHE
ONpPENENATh CPEOHIOK CKOpPOCTh II€peladd  JTaHHBIX, OLICHUBAaTh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH()OPMALUOHHOTO
00BbEMa JaHHBIX M XapaKTePUCTUK KaHaja CBA3U

2.4

2.5

YMeHne CTpouTh KO, OOECIEeYMBAIOIIMK HAUMEHBIIYIO BO3MOXKHYIO
CPEIHIOIO JUTMHY COOOIIEHHS TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHHe HUCHoNb30BaTh MPU PEHICHWHM 3a7ad CBOWCTBA MO3UIIMOHHOM
3alHiCH YHCEN, AITOPUTMBI MOCTPOEHUS 3aMUCU YHUCIAa B MO3UIIMOHHOU
CHUCTEME CUHWCJICHUS C 3aJaHHBIM OCHOBaHHUEM M TIOCTPOCHUS YHUCia TO
CTpOKE, cojepXKalled 3amuch 3TOr0 4YHciaa B TMO3MIMOHHOW CHCTEME
CUMCJICHHSI €  3aJlaHHBIM  OCHOBAaHHMEM;  yMEHHE  BBINOIHATH
apupMeTUYECKHEe OTepaIuy B TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS

2.6

2.7

2.8

2.9

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talmuie
UCTUHHOCTH; HUCCIENoBaThb 00JacTb  HCTUHHOCTH  BBICKAa3bIBaHMS,
COJIepIKallero nepeMeHHbIe; pellaTh HECI0KHbIE JIOTHYECKUE YPaBHEHUS

YMeHue pemaTh alrOpUTMUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIY BepIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTEH MEXTYy BEpIIMHAMH
OPHUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

YMeHue ucnosib30BaTh JEPEBbS NIPU aHAJIU3€E U IMIOCTPOEHUU KOJOB M IS
MpeCTaBlICHUsT apu(METHUYECKUX BBIPAKECHHUM, TpPH PEIICHUU 3a71ad
MOMCKa W COPTUPOBKH; YMEHHE CTPOUTH AEPEBO WIPHI IO 3aJaHHOMY
aNTOPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHINIHYIO CTPATETHIO
WTPBI

YMeHue aHanu3upoBaTh ANTOPUTMBI C  HCIOJNH30BAaHHEM  TaOIHIL
TPACCUPOBKU; OMpPEAEsATh 0e3 MUCIOIb30BaHUS KOMITBIOTEpA Pe3yiIbTaThl
BBITIOJIHEHUS HECIIOKHBIX IIPOrpaMM, BKIIIOYAIOIINUX LIMKJIIbI, BETBJICHUS U
MOJIIPOTPAMMBI, IIPH 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue ompenenirh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB (CYyMMMPOBAHHUE 3JIEMEHTOB MACcCHBA, COPTUPOBKA MacCHBa,
nepeOOpHbIe AJITOPUTMBI, JBOMYHBIA TOMCK) W TNPHBOJAUTH IPUMEPHI
HECKOJIBKUX aITOPUTMOB Pa3HOM CIIOKHOCTH JUIsl PEIICHUs ONHOM 3a7a4n
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Brnagenne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npeacraBieHusMu o 6a30BBIX
TUTNIaX JAHHBIX M CTPYKTypaX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHEIC
VIOPABISIONIAE  KOHCTPYKIMHM,  YMEHHE  OCYNIECTBISTh  aHAIM3
NPE/UIOKEHHOW  MPOTpaMMbl:  ONPENENSATh  pe3yJbTaThl  pabOTHI
MPOrpaMMBbI TIPH 33JIaHHBIX MCXOJHBIX JAHHBIX; OMPEACTATh, MPH KaKUX
UCXOIHBIX JIAHHBIX BO3MOXXHO TIOJIyYCHHE YKa3aHHBIX pPe3yJbTaTOB;
BBISIBJISITH JIAaHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (OPMYJIMPOBATh  NPEUIOKEHUS MO  YIYUYIICHUIO
MIPOrPaMMHOTO KOJIa

212

2.13

2.14

YMeHue peann3oBBIBATH Ha BBIOPAHHOM Ui HM3Y4YCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE JITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX IOCIIEA0BATEILHOCTEH
M MacCHMBOB: TIPEJCTAaBICHHWE 4YWCIa B BHJE HaboOpa MPOCTHIX
COMHOXKUTEJICH; HAXOXKICHHE MAaKCUMaJbHOH (MUHUMAJIBHOW) LUQPEI
HATypaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUMCIICHUSI C OCHOBAHHEM,
He mnpeBbimatomM 10; BerYHCIEHHE OOOOIIEHHBIX —XapaKTEPHCTHK
3IEMEHTOB MAacCHBa WJIM YHCIOBOH IOCIEIOBAaTEIBHOCTH (CyMMBI,
NPOM3BEJCHUSI  CPETHEro  apu(pMETUYECKOr0, MHUHHMAIBHOTO |
MaKCHUMaJIbHOTO 3JI€MEHTOB, KOJHMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAacCHBa; YyMEHHUE
UCTIOJB30BaTh B TPOTpaMMax JaHHBIE PA3JIMYHBIX THIIOB C YYETOM
OTpaHWYECHUH Ha JMara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHATH IMPH
pELICHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApH, CTEKU, OUYEpeH,
JIepeBbs1); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATh MPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh
CpeCTBa OTIAIKU MPOTPaMM B Cpejie IPOTPaMMUPOBAHUS

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJIn3a,
MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO
peuicHus, HOI[60p JIMHUXU TpCHHOA, PCIICHHUC 3adad HpOFHO3Hp0BaHHH);
YMCHUC HUCIOJIB30BATh TaOJUYHEBIC (peHHI_[I/IOHHBIC) 0a3bl JaHHBbIX H
CIIPpaBOYHBIC CUCTCMbI

YMeHue OpraHu3oBBIBaTh JHYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C
UCIIONIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHU(PPOBBIX  TEXHOJOTHIA,
MOHMMAaHUE BO3MOXKHOCTEH HH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
ycIyT, UGPOBBIX 00pa30BATENBLHBIX CEPBHCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
NH®OPMATHUKE

Koxa
1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Hudposast rpaMOTHOCTH

11

OCHOBHBIE TEHJICHIIMU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH. [TapamiensHble
BBIYMCIIEHNs. MHOronpouneccopHsle cucteMsl. Pacipenenénubie
BBIUUCIIUTENIbHBIE CUCTEMBI M 00paboTKa OOJIBIINX JAaHHBIX

1.2

[IpyHUMIBI TTOCTPOEHMS] W amIapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnporokosnbl. Cerb HWMHrepHer. Appecanuss B cetu HMHTepHer.
ITpotokoner creka TCP/IP. Cuctema momenusix uméH. Pasnencuue IP-cetn Ha
MIOJICETH C TMIOMOIIBI0 MAaCOK OJICETEN

1.3

14

QaiinoBas cuctema. Ilouck B daitnoBoii cucreme. [IpuHIMNIBI pazMenieHuss U
uMeHoBaHMs (aityioB B joiroBpeMeHHONW mamstu. LIaGmoHbBl Ui ommcaHus
rpyni ¢ainos

CkopocTp mepenauv  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH(OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

1.5

udpoBanue nanapix. CUMMeTpUYHbIE U HecuMMeTpuuHble mmdpsl. [udpsr

npoctoil 3amensl. [ludp Llesaps. Hludp Buxkenepa. Anroputm mudppoBaHHs
RSA

1.6

Kozpl, nmo3Bossitonive 00Hapy>KUBaTh U UCHPABIATH OMIMOKH, BOSHUKAIOIINE NTPU
nepenave faHHbIX. Paccrosnue Xammunra. KonupoBanue ¢ noBTopeHHEM OUTOB.
Koapt XammuHra

2.1

Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBOoM4HOE  KOAMpPOBaHWE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIC  KOJBI.
JlekoupoBaHue COOOIICHUH, 3aMCaHHBIX C MIOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnoue ®ano. [TocTpoeHHe OJHO3HAYHO JCKOAMPYEMBIX KOJOB C MOMOIIBIO
nepeBa

2.2

Teopernueckne mMoAXOIbl K OIEHKE KojauuecTBa HHGpopMauuu. EauHUIBI
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna
Xaptau. Uapopmanus u seposarHocts. Popmyna lllennona

2.3

Cucrembl cuucienus. Pa3BépHyTass 3amuch ILeNbIX W JPOOHBIX YHUCEN B
MO3UIIMOHHON cucTeMe cuucieHus. CBOWCTBA IMO3MIIMOHHOW 3alUCH YHUCIa:
KOJMYECTBO UG B 3aMUCH, IPU3HAK JETUMOCTH YHCIa HA OCHOBAHHE CHCTEMBbI
CUHCIICHUS. AJIFOpI/ITM nepeBoaa nejoro 4ucia mu3 P-nuHoli cuCcTEMBI CUMCIEHUS
B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-uuHON IpoOu B AECATUUHYIO.
AJNropyuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nunyto. IlepeBon KoHeUHOW necATUYHOM apobu B P-munyro. JBoumuHas,
BOCbMEpPUYHAS U IIECTHAALIATEPUUHAsl CUCTEMbI CUUCIIECHUS, CBA3b MEXAY HUMH.
ApudmeTrueckre onepanuy B MO3UIUOHHBIX CUCTEMaX CUHCIICHUS




2.4

TpOI/I‘-IHaSI YpaBHOBCUICHHAsA CUCTECMA CUMUCIICHUSA. I[BOH‘IHO-I[CCSITH‘IH&SI CHUCTEMA
CUMCIICHUA

2.5

2.6

2.7

Komupoanue tekcroB. Koguposka ASCII. OnnoGaiitHbie koaupoBku. CTanaapT
UNICODE. KomupoBka UTF-8. Omnpenenenune wuH(OpMAMOHHOTO 00bEMa
TEKCTOBBIX COOOIIECHUI

KonupoBanue nzobpakenuii. OrnieHka nHPOPMaMOHHOTO 00bEMa rpaduIeCKux
JAHHBIX TPU 3aJIaHHBIX Pa3pelIeHUH U TIIyOHHE KOIUpOoBaHMs 1BeTa. L[BeToBBIC
mojnenu. KomupoBanue 3Byka. OneHka MH(OPMAIMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX TPH 33/IaHHBIX YaCcTOTE AUCKPETU3ALNHU U Pa3pATHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatsl). KBaHTOpBI Cy1IeCTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOuuubl HCTUHHOCTU. Jlormueckue BBIpasKeHHS.
Jlornueckue ToxxaecTBa. Jlornueckue onepaunuu u onepanuy HaJ MHOXKECTBaAMH.
3aKoHBI anreOphl JIOTUKW. OKBHUBAJCHTHBIE MPEOOpa3OBaHUS JIOTHUECKUX
BBIpa)KEHM. JIornueckue ypaBHEHHs U CHCTEMbI YPaBHEHU.

Jlornyeckre (GyHKIUU. 3aBHCUMOCTh KOJHYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

2.9

2.10

2.11

COBepIHGHHI)IC JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (1)OpMI)I,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/IHC UCTUHHOCTHU

Jlornueckue 9IEMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. IloctpoeHue cxem Ha JOTMYECKHUX JJIEMEHTax Io
3aJJaHHOMY JIOTMYECKOMY BBIPQXKEHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOU CXEME

Mopnenn u mopenuposanue. llenu MopenupoBaHHsA. ANEKBaTHOCTb MOZENN
MOJIeIUpyeMOMY 00BEKTY MM Tporieccy. DopManu3anus NPpUKIAIHbIX 33/1a4.

[Ipencrasnenue pe3ynbTaTOB MOJCTUPOBAHUS B BUJIE, YI00OHOM ISl BOCIIPHUATHS
yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpeacraBinenue uenbIX 4YHCEN B NaMATH Kommbiorepa. OrpaHUuE€HHOCTh
JUana3oHa 4YHcell NpU OrpaHUYEHUU KoiudecTBa paspsanoB. llepenonHeHue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBBIE TaHHbIC. 3HAKOBBINM OUT. JIBOWUHBIN
JIOTIOJTHUTEIBHBINA KOJI OTPUIATEIIbHBIX YUCET.

[lobutoBeie normyeckue omepanuu. Jlornyeckuit, apudmernyeckut u
nuknaeckuit  casurd. [lludpoBanne ¢ mOMOMIBIO MOOUTOBOW  Omepauu
«uckimrouaromiee NJIN»

2.12

[IpeacraBnenue BEUIECTBEHHBIX YMCET B MaMSATH KOMIIbIOTEpa. 3Hayamas 4actb
U TOpSANOK uyucia. Jlmama3oH 3HAaYeHWW BEHIECTBEHHBIX uwncen. [IpoGiemsl
XpaHEHHUS BEIECTBCHHBIX YHCEN, CBS3aHHBIC C OrPAHMYCHHUEM KOJIMYECTBA
paspsanoB. BreimogHeHWe omepanuii ¢ BENISCTBEHHBIMU YHCIAMHU, HAKOILJICHHE
OIMUOOK MPHU BEIYUCICHUSIX

2.13

I'padsl. OcnoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIBIO
MaTpHUIl CMEXKHOCTH, BECOBBIX MATpHI], CIIMCKOB CMEXHOCTH. Pemenne




QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHainu3oMm rpadoB (mocTpoeHuUe
ONTUMAJIBHOTO IYyTH MEXAY BeplIIMHaMU Trpada, omnpeaeNeHUE KOJINYECTBA
pa3IMYHBIX TyTed MEXIy BepIIMHAMU OPUEHTHUPOBAHHOIO AIMKIMYECKOTO

rpada)

2.14

HepeBbs. bunapaoe nepeBo. JlepeBpsi moucka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenue apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Mcmonb3oBaHue
rpadoB U A€PEBbEB IIPU OMHMCAHUN OOBEKTOB U MPOLIECCOB OKPY’KAIOLIET0 MUPA

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MoaHOU mHpopmarmeit. [loctpoerne nepesa
nepebopa BapuUaHTOB, ONHMCAHUE CTPATETMH UIPhl B TaOIUYHOU opme.
BrIArpsIHeie ¥ IPOUTPHILIHBIE TO3ULNN. BBIMTPHIIIHBIE CTPATETHH

CpenctBa  HMCKYCCTBEHHOTO  WHTeiieKkTa. Mpentudukanmus u  mouck
M300pakeHu, pacrno3HaBanue Jull. Vcroib30BaHHEe METOI0B MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJarolux cucreMax. Vcrnonb3oBaHre METOA0B UCKYCCTBEHHOTO
WHTEJUIEKTa B poOoToTexHuke. aTepHeT Bemel. HeiipoHHbie cetn

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

@opManuzanus MOHATHA AJIropuTMma. MammuHa TeIOpHHra Kak yHHBEpPCAJIbHAs
MOJEJIb BBIYUCIICHUI

3.2

OrneHka CIIOKHOCTH BbIUMCIIEHHH. Bpems pa®oTel m 00BEM ucnonb3yeMoin
mamMsiTd, MX 3aBUCUMOCTh OT pa3Mepa HCXOOHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAIBHOMN
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX aAITOPUTMOB
pelIeHns OIHOM 3a1a4u, KOTOPbIE UMEIOT Pa3IMYHYIO CI0XKHOCTh

3.3

3.4

OmnpeneneHre BO3MOXKHBIX pE3yJlbTaTOB pPAaOOThl MPOCTEHIIMX aJTOPUTMOB
YIOPaBJIEHUS HCHOJHUTENISAMU U BBIYMCIUTENBHBIX aaroputMmoB. OmnpeneneHue
HCXOJHBIX JIaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMbIi pe3ybTaT

Anroput™Mbl 00pa0OTKM HATypajbHBIX YHCEIN, 3alMUCAHHBIX B IMO3UIMOHHBIX
cucTeMaX CYHMCICHMs: pa3OMeHHe 3aluCH 4YHUCiIa Ha OTAEIbHbIE LHUQPHI,
HaXOXXJEHHE CYMMBbl U TPOU3BENCHHMS LHM(]p, HAXOXKICHHE MaKCUMaJIbHOU
(MUHMMAaNTBEHOW) U PBHIL.

[IpencraBnenue umcia B BuJe HaOOpa HPOCTBIX COMHOMKUTENEH. AITOpUTM
OBICTPOTO BO3BENIEHUS B cTeneHb. [Torck MpoCcThIX YKcen B 3aJaHHOM JIHana3oHe
C MOMOIIBIO AJITOPUTMA «PEIIETO DpaTocheHar

3.5

3.6

MHOFOpEpr}I,Z[HBIC OCIbIC YKClia, 3ada4u JIIMHHOMN apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
[[EJIOYHNCIIEHHBIC, BEIICCTBCHHBIE, CHMBOJBHBIC, JIOTHYECKHE. BeTBleHus.
Crnoxubie ycnoBus. Llukisl ¢ ycnoBueM. LIUKibI o nepeMeHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
daitnnoBsle mepeMeHHble ((aitioBbie ykazaTenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazouenue 3agaun Ha moa3anayu. [loamporpammel (mporieaypsl U QyHKITHH).
Hcnonp3oBaHne cTaHAAPTHON OMOIHOTEKH SI3BIKA TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mponeaypsl u (GyHKIuU. Mcrmonbp3oBaHue cTeKa s




OpraHu3alyy PEKYpPCUBHBIX BbI30BOB

3.8

Yucnennsle Meroabl. TouHoe M mpuOmMKEHHOE pelieHus 3afadd. YucieHHoe
pellleHre YpaBHEHMI C TIOMOINBIO Toja0opa mapaMerpa. UWCIIEHHbIE METObI
pelieHus ypaBHEHUW: MeETOoJ Irepedopa, METOA TOJOBUHHOTO JICJICHUS.
[TpubnmkE€HHOE BHIYMCIICHHUE JUTMH KPUBBIX. Bhrumciienue tiomaneid Guryp c
MOMOIIIbIO0 YUCICHHBIX METOAOB (METOJl MPSAMOYTOJbHUKOB, METOJ Tpareluil).
[Tonck makcumyma (MUHHMYyMa) GYHKIUH OJHOM MEpPEeMEHHOH MeTo/I0M
MTOJIOBUHHOTO JI€JICHUS

3.9

3.10

OOpaGoTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMM  sA3BIKa
MIPOrpaMMHUPOBAHUS JJIs1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IOSBJIECHUI CUMBOJIa B CTPOKE,
pa3bueHne CTPOKM Ha CJoBa MO MPOOEIbHBIM CHMBOJAM, MOUCK MOJCTPOKHU
BHYTpU JITaHHOW CTPOKH, 3aMEHa HalIeHHOW MOACTPOKM Ha APYTYIO CTPOKY.
I'enepamus Bcex CJIOB B HEKOTOpOM anihaBUTE, YIOBIETBOPSIOIIMX 3aJaHHBIM
orpannuyeHusiM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY B 0OpaTHO

MaccuBsl M MOCHEAOBATENBHOCTH  uuceNl. Bbpluucienne  0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCMBa MWJIM YHCIOBOM IOCIEI0BATEIbHOCTH
(cyMMBI, TpOU3BEACHUS, CpeIHEro apuMETHYEeCKOro, MHUHUMAIBHOTO U
MAaKCUMaJIbHOTO 3JEMEHTOB, KOJMYECTBA 3JEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBI TOWCK 3aJaHHOTO 3HAYEHHS B MAcCCHBE.
Anroput™Mbel paboThl C 3JIEMEHTaMH MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKA OJHOMEPHOTO MaccuBa. lIpocTbie MeToAbl COPTHPOBKU
(Metox my3bIpbKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBkamu). CopTUpOBKa
ciusinueM. beictpast coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIid
MOUCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHBIE MaccuBbl (MaTpullbl). AJTrOpUTMbI OOpaOOTKM  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHCJIOBOIO MacCHUBa IO 3aJaHHBIM
[paBWJIaM, MOUCK 3JEMEHTa B JBYMEPHOM MAacCCUBE, BBIYHMCIECHHE MaKCHUMyMa
(MMHMMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB JIBYMEPHOTO MacCHBa

3.12

3.13

3.14

CnoBapu  (accouMaTUBHbIE  MacCHBBI,  OTOOpa)keHUs).  Xd3UI-TaOJIUIBL
IToctpoenue andaBUTHO-4aCTOTHOTO CIOBAps AJIS 33JAHHOTO TEKCTa

Creku. Ananmus MMPaBUJIBHOCTU CKOOOYHOTO BBIPAXKCHUS. Briuncienue
apI/I(I)MeTI/ILIeCKOFO BBIpAaXXCHUS, 3AlIMCAHHOTO B HOCT(I)I/IKCHOI\/'I (bopMe.
Oqepem/l. Hcnons3oBaHue oucpeaun Jist BPEMCHHOI'O XpaHCHUA JaHHBIX

Anroputmbl Ha Tpadax. [locTpoeHHMe MHUHHMAaJIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOTO CBS3HOTO HEOPHEHTHUPOBaHHOTo rpada. KomamuecTBo pa3inuyHbIX
MyTel MEeXAy BEpLIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOTo rpada. AIropuTM
JlenkeTphl

3.15

HepeBbs. Peanuzanus aepeBa ¢ MOMOILIBI CCBHUIOYHBIX CTPYKTYp. JIBoMuHBIE
(bunapubie) mepeBbs. [locTpoeHme nepeBa Ais 3alaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMbl 00xoaa nepesa. Vcnonbp3oBanue cTeka u
ouepenu ais 00Xoa aepena




3.16

JlunaMuyeckoe MporpaMMUpPOBAaHUE KaK METOJI PEHICHUS 3a/1ady ¢ COXPaHEHUEM
MIPOMEXYTOYHBIX Pe3yJbTaTOB. 3a7auu, pelIaeMble ¢ IOMOIIBIO JUHAMHYECKOTO
[IPOrPaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKUUH, MOACYET KOIMYECTBA
BapHaHTOB, 33J]a4l ONTUMHU3AINH

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpOrpaMMupoBaHu. OOBEKTH H
kiaccel. CBoiicTBa 1 MeTobl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIH3.
PazpaGoTrka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHMEHTUPOBAHHOIO IOAXOJA.
Wukancynsiuus, Hacae10BaHue, NoJIuMophu3m

4.1

WNudopmanrnoHHbIe TEXHOIOTHH

Ananu3 naHHbIX. OCHOBHBIE 3a/a4d aHalW3a JAHHBIX: IPOrHO3MPOBAHHUE,
KiIaccudukanus, Kiactepusalnus, aHanu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
peleHus 3a/1a4 aHaju3a JaHHbIX: cOOp MEePBUYHBIX JaHHbBIX, OYMCTKA U OL[CHKa
KayecTBa JAaHHBIX, BHIOOp W (WJIM) IOCTPOCHUE MOJENH, NpeoOpa3oBaHUe
JAHHBIX, BU3yalM3alus JaHHBIX, MHTEepIpeTauus pe3yibTaroB. [Iporpammubie
cpeactBa u MHTepHET-cepBUCHl Ui 00paOOTKM M TPEICTABICHHS JAHHBIX.
Bbonwmme nannsie. MammnaHnoe o0ydeHue

4.2

AHanu3 JaHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX Tabaul. BeluncieHue cymmsl,
cpemHero  apuMEeTHYecKoro, HawOosbmiero  (HAaMMEHBINETO)  3HAYCHUS
nuana3oHa. Berumcienune kodpduiueHTa KOppensluuy JBYX pSAIOB JIaHHBIX.
[Toctpoenue cronOyarhiX, JUHEHYATHIX M KPYroBbIX aAuarpamm. [locTpoeHue
rpaduxoB ¢pyHkuui. [lonbop MuHUM TpeHa, pelIeHre 3aa4 POTHO3UPOBAHHUS.
Pemienue 3a1a4 oNTHMU3AIMH ¢ TTOMOIIBIO 3JIEKTPOHHBIX TaOIHIL

4.3

I[I/ICerTI/ISaHI/Iﬂ npu MaTeMaTN4YCCKOM MOACIIMPOBAHUHA HCTIPCPBIBHBIX
nporieccoB. MonenupoBanue JABWKEHHA. MoJenupoBaHHe OHOJOTHYECKUX
CHUCTEM. Maremarudeckune MOACIN B OKOHOMUKE. Brrancnurennarle
AKCIEPUMEHTHI ¢ MojensiMu. OO0paboTka pe3ysbTaTOB IKCIepuMeHTa. Meton
HAaUMEHBIINX KBagpaToB. OIlEHKA YHCIOBBIX MapaMeTPOB MOJAETHUPYEMBIX
O0OBEKTOB M TMpOIecCOB. BoccTaHOBIEHHE 3aBUCHUMOCTEH IO pe3ylbTaTam
IKCIIEPUMEHTA

4.4

BepositHocTHBIE MOJICIIH. MeTtonp! Momnre-Kapio. NmuranmmonHoe
MoaenupoBanue. CUCTEMBI MACCOBOTO OOCITYKHBaHUS

4.5

Tabnuunble (pensiuonHbIe) 0a3bl TaHHBIX. Tabnuila — mpecTaBiIeHne CBEACHUI
00 omHoTHHHEIX 00BekTax. Ilone, 3amuch. Kmrou taGmunpel. Pabota ¢ roroBoii
0a30ii maHHBIX. 3anojHeHHe 0a3bl JaHHBIX. [louCK, copTHpOBKA U QUIbTpaLUs
JMaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IMapaMeTpaMHu.
Brruucnsiembie noss B 3anpocax.

MHuorotabiauunbie 0a3bl JaHHBIX. TUIBI CBs3edl Mexay TaOnuiamu. BHemrHuit
kitou. [lenocTHOCTH 6a3bl JaHHBIX. 3aMPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TekctoBbiii mpoueccop. CpeacTtBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKyMEHTHI. CHOCKH, OTJIaBJICHHE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopmieHHs OuOIHOrpaduuecKux
CCBUIOK




YYEBHO-METOJUYECKOE OBECIHIEYEHUE OBPA30BATEJIbBHOT' O ITPOLECCA
[Ipemuiaraemasi mporpaMma COCTaBJI€Ha B COOTBETCTBHM C TpPEOOBaHMSAMU K KypCy
«Uupopmaruka» B coorBerctBun ¢ ®I'OC cpexnero (momHoro) obmiero odpazoBanus. B cocras
YMK, kpome yueOnukoB st 10 u 11 kmaccoB, Takke BXOIAT:

e JIaHHAS MporpaMma 1o nHpopMaTHKe;

o KOMHLIOTCpHBIfI IMPAKTHUKYM B 3JICKTPOHHOM BHUJI€ C KOMILICKTOM 3JICKTPOHHBIX yqe6H51x
CPEACTB, Pa3MELIEHHBIN HA CATE aBTOPCKOr0 KOJIJIEKTUBA:
http://kpolyakov.spb.ru/school/probook.htm

o BHGKTpOHHHﬁ 3aIaYHUK-TIPAKTUKYM C BO3MOKHOCTBIO aBTOMAaTHYECKOH IIPOBCPKU peH_IeHI/Iﬁ
3aja4 110 nporpamMMupoBanmio: http://informatics.mccme.ru/course/view.php?id=666

e MaTepHalbl Ui MOATOTOBKH K HTOrOBOM arTtectanuu no uadopmatuke B popme EI'D,
pa3MELIEHHbBIE HA CATE MAaTEpUAJIbI, PA3MEILICHHBIE HA CAlTe
http://kpolyakov.spb.ru/school/ege.htm

e MertoaMueckoe mocobue ms yuutens: http:/files.Ibz.ru/pdf/mpPolyakov10-11fgos.pdf;
e kommiekT DenepaibHBIX HUPPOBLIX HH()OPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB (naiee
®IIUOP), momerniennsiii B kKoyekiuo GLIUOP (http://www.fcior.edu.ru);
e cereBas MeTOAMYECKas CIyk0a aBTOPCKOTO KOJUICKTHMBA JJIs IIEJaroroB Ha caite
u3narenbcrBa http://metodist.lbz.ru/authors/informatika/7/.
DTH U3MEHEHUs JTOJDKHBI ObITh OOOCHOBAHBI B TOSCHHUTENBHOMN 3amucKe K paboyell mporpamme,

COCTaBJIEHHON YyuHuTeneM. B To ke Bpems IpennaraeMasi aBTOPCKash IpOrpaMMma MOKET
UCIOJIb30BaThCS 0€3 M3MEHEHUH, U B 3TOM Cilydae OHa SBISETCS Takxke padbodell mporpammoi
yUUTeNs.

[IpakTuKy™m 11 ydammxcsl, MPEACTaBISIEMBIA B 3JIEKTPOHHOM BUJE, IMO3BOJSAET PACIIUPUTH
HCIIOJIb3YEMBIN TEOPETUYECKUH, 3a/1aUHbIN U IPOEKTHBIN MaTepurall.

JI71st HOATOTOBKH K MTOTOBOI aTTeCTalluy M0 HHPOPMATHKE MPEITaraeTcsi HCIOIb30BaTh
MaTtepHabl, pa3MelieHHbIe Ha caiire http://kpolyakov.spb.ru/school/ege.htm



http://kpolyakov.narod.ru/school/probook.htm
http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.narod.ru/school/ege.htm
http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf
http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/
http://kpolyakov.narod.ru/school/ege.htm
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