[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMbl
1Mo nHGOpPMATHKE
(10 xmacc)

Kon [TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO 00pa30oBaTeNbHON MPOTPaMMBI CPETHETO 001Ier0 0Opa3oBaHus
pe3ynbTaTta

1 ITo Teme «ludpoBast r(paMOTHOCTHY

1.1 Brnanenue mpencraBiaeHusMH O poiid MH(OpMAaNWMU M CBS3aHHBIX C HEH
MIPOLIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUAMU «HHGOPMAITUS»,
«MH(QOPMAIIMOHHBIA TPOIECCY, «CUCTEMa», «KOMIIOHEHTBHI CHUCTEMBD»,
«cucTeMHblii  3pdexT», «uHDOpMAIMOHHAS  CHUCTEMa», «CHUCTEMa
YIPaBICHUSA»; BIIAJCHHE METOJaMU IIOMCKAa WHPOpPMAIMM B CETH
WHuTepHeT; yMeHHe KPUTHUYECKH OLIEHUBATh MH(OPMAIHIO, MOIYYCHHYIO
u3 cetu MHTEpHET

1.2 YMmeHue xapakrepu3oBaTb OOJIbIIWE JAaHHbBIE, IPUBOAUTH IPUMEPHI
HMCTOYHHMKOB UX IOJYyYEHHUs U HAIIPABICHUS UCIIOIb30BaHUS

1.3 [TonnMaHue OCHOBHBIX MPUHIUIOB YCTPOMCTBA W (YHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB; TEHICHIIHIA
pa3BUTHA KOMITBIOTEPHBIX TEXHOJIOTUW; BIAJCHUE HABBIKAMHU DPAOOTHI C
OMEPAlMOHHBIMU CHCTEMaMH U OCHOBHBIMU BHJAMHU TMPOrPAMMHOTO
obOecrieueHus JUig  pemieHuss y4yeOHbIX 3aJad 1O  BBIOpaHHOU
crieruaIn3aum

2 ITo Teme «Teopernyeckue OCHOBBI UH(POPMATUKI»

2.1 [loHnMaHue OCHOBHBIX HPHUHLMIIOB AMCKPETHU3ALUU Pa3IMYHBIX BUIOB
uHbOpMalUY; YMEHHE ONpeAessaTh HH(POPMAIMOHHBII 00bEM TEKCTOBBIX,
rpadguyeckux M 3BYKOBBIX JaHHBIX TpU 3aJaHHBIX [apaMmerpax
JUCKPETU3ALNH

2.2 YMeHHe CTpOUTh HEPABHOMEPHBIE KObl, JTOMYCKAIOIIUE OJHO3HAYHOE
JEKOUPOBaHUE  COOOmICHU  (MpePUKCHBIE KOJbI); HCIOJIb30BaTh
MpOCTEHIINEe KOJbl, KOTOpPbIE MO3BOJIAIOT OOHApPY>KHMBATh W HCIPABIATH
OIITNOKHU Ipu nnepeaadec JaHHbIX

2.3 Biagenne TeopernueckuM anmaparoM, IO3BOJSIOIIMM OCYIIECTBIATH
MIPEACTABJICHUE 3aJaHHOI0 HATYpaJbHOI'O YKCIIA B PA3IUYHBIX CHUCTEMaxX
CUMCIICHUS

24 Brnanenue TeopeTMYECKMM  alapaTtoM, [O3BOJISIOIIMM  BBITOJHATH
peoOpa3oBaHUs JOTUYECKUX BBIPAXKEHHUH, HCIONB3Yys 3aKOHBI anreOpsbl
JIOTUKH

3 ITo reme «MHpOpMALIIOHHBIE TEXHOTOTHI

3.1 YMeHue co3gaBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
J€MOHCTPALIMOHHBIE MaTepuajabl C HCIOJIb30BAaHUEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTrPaMMHBIX CPEJCTB U 00TAYHBIX CEPBUCOB




3.2

YMeHHne HCnob30BaTh TaOJW4YHbIE (PENSIUOHHBIC) Oa3bl JaHHBIX, B
YaCTHOCTHU, COCTaBJIATHL 3allpOChl B 63.33.X JAaHHBIX (B TOM 4YHUCJIC
BBIUUCIIIEMbBIC 3aIIPOCHI), BHITIOJIHATh COPTUPOBKY M TIOMCK 3aIucei B 0ase
JAHHBIX; HAMOJHATH pa3paboTaHHYIO 0a3y JaHHBIX

3.3

YMeHHue  HCIONB30BaTh  AJIEKTPOHHBIE — TAaOMUIBI  JUId  aHaJM3a,
NPEJCTaBICHUS U OOpaOOTKM JaHHBIX (BKJIIOYAs BBIYUCICHHE CYMMBI,
cpenHero apu(MeTH4ecKoro, HauOOJBIIETO W HAWMMEHBIIETO 3HAYCHHIA,
perieHue ypaBHCHHH )

Kon

[IpoBepsieMblIil AJIEMEHT COJIEPAKAHUS

Hudposast rpaMOTHOCTH
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[Ipunmunsr  paboTel  KommbioTepa. [lepcoHanbHbIl  KOMMBIOTEP. BbiOOp
KOH(HUTypauy KOMIBIOTEPA B 3aBUCUMOCTH OT PEIIaeMbIX 3a]a4

1.2

OcHOBHbBIE TEHIECHLMM Pa3BUTHS KOMIIBIOTEPHBIX TexHosoruil. IlapamiensHbie
BBIYHCIICHUS. MHorompoueccopHbie CUCTEMBI. CynepKoMIIBIOTEPHI.
MuxkpoxoHTpoJsuiepsl. POOOTH3MpOBaHHbBIE TPOU3BOICTBA

1.3

@aitnoBas cucrema. [louck B ¢aitnoBoit cucreme. OpraHuszanus XpaHEeHUsS U
00pa0OTKM JaHHBIX C HCIOJb30BAaHUEM HHTEPHET-CEPBUCOB, OOJIauHBIX
TEXHOJIOTUI U MOOUJIBHBIX YCTPONCTB

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

Wndopmanusg, gaHHble W 3HaHUA.  YHUBEPCAIBHOCTh  JTUCKPETHOIO
npeacTaBiaeHus nHpopmanuu. J[BonyHoe KoupoBaHue

2.2

PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOABL. Y cinoBue DaHo

2.3

[Tonxonpl k m3Mmepenuto uHPopmanuu. CymHOCTE 00bEMHOTO (aja(aBUTHOIO)
MOAX0Jla K HW3MepeHuio HH(opMamnuu, omnpeneieHre OuTa ¢ TOYKH 3PEHUA
an(aBUTHOTO TOAXO0/a, CBA3b MEXKIY pasMepoM aidaBuTa U MHPOPMAIIMOHHBIM
BECOM CHMBOJIA (B PEINONI0KEHUN O PABHOBEPOATHOCTH TOSBICHHUS CUMBOJIOB),
CBS3b MEX]y €IMHUIIAMU U3MepeHus: uHdopmaiuu: our, Oaitr, Kbait, MoaiiT,
['6aiiT. CymHOCTh cOIepKaTeabHOr0 (BEPOSITHOCTHOTO) MOAX0Aa K U3MEPEHUIO
nH(popMaIuu, onpeescHue OuTa ¢ MO3UINH COAEPKaHUS COOOIICHUS

2.4

WNudopmannonnsie npoueccol. Ilepenaya nadopmanuu. McTouHUK, MPUEMHUK,
KaHaJl CBSA3M, CUTHAJ], KoaupoBaHue. VckaxeHue mHpoOpMalUu NpU Iepeaaye.
CkopocTh nepeauu JaHHBIX MO KaHaly CBA3M. XpaHeHHEe MHPOpMaIu, 00beM
MaMATH

2.5

Cucrembl. KoMIoHEHTBI cUCTEMBI U UX B3auMoaencTBue. CHUCTEMBbI YIpaBICHUSI.
VYnpasnenue kak uHGoOpMaImoHHBIN miporiecc. OOpaTHas CBS3b

2.6

Cucrembl cuucienus. Pa3BepHyTas 3amuch LeNbIX M JPOOHBIX YHMCET B




MO3UIIMOHHBIX CcHCTeMaxX cuuciieHnsa. CBOMCTBA IO3UIIMOHHOM 3aIlMCH YHCIIa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK IETMMOCTH YUCIIAa HA OCHOBAHUE CHCTEMBI
CUHUCJIEHUS. AJITOPUTM TE€PEBOJIA 1IEJOr0 Ynciia U3 P-MUHON CUCTEMBbl CUMCIICHUS
B JIECATUYHYIO. AJITOPUTM I€peBOJa KOHEUHON P-m4HON npodu B AECATUYHYIO.
AJITOPUTM TMEpeBOAa LEJIOro 4uciaa U3 JIECSITUYHOM CHCTEMBbI cuuciieHus B P-
nuyHyto. JIBoM4Hasi, BOCbMEpPUYHAsl U LIECTHAAIATEpUYHAS CUCTEMbl CUMCIICHUS,
MEePEBO YHMCENl MEXKIYy OTUMH CcHUCTeMaMH. Apu(METHYECKHE OIepaluud B
IMO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS

2.7 HPGZ[CTaBJIeHI/IC HCJIbIX U BEHICCTBCHHBIX YUCCII B [TAMATU KOMITIBIOTCPA

2.8 Komupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbie koaupoBku. CTangapt
UNICODE. Komupoka UTF-8. Omnpenenenue wuH(popManmoHHOTO 00OBEMa
TEKCTOBBIX COOOIICHUI

2.9 KonupoBanue m3oOpakenuid. OrieHka MHPOPMAIMOHHOTO O00BEMa PacTpOBOTO
rpaguyeckoro M300pakeHUsT MpU 33JaHHOM pa3pelleHUH U T[IIyOHHe
KoaupoBaHus 1Beta. Koauposanue 3Byka. OneHka HHPOPMAIIMOHHOTO 0O0beMa
3BYKOBBIX JAHHBIX NpPU 3aJaHHBIX YaCTOTE AWCKPETH3ALUMU W Pa3pAIHOCTH
KOJMPOBaHUs

2.10 Anrebpa noruku. BeickaspiBanus. Jlorudeckue onepanun. TaOaIuIbl HCTHHHOCTH
JIOTUYECKUX  OMepanuil  «IM3BIOHKIUS», «KOHBIOHKIUS»,  «UHBEPCHUN»,
CAMIUTHKAIUS», «IKBUBAICHIUA». Jlormdeckue BbIpakeHUs. BwruuciaeHue
JIOTUYECKOTO 3HAYEHUsS COCTABHOTO BBICKA3bIBAHUS TPHU W3BECTHBIX 3HAUCHUSX
BXOAAIIMX B HETO JJICMEHTApHBIX BBICKa3bIBaHWHA. TaOMWIIBI HMCTHUHHOCTH
JIOTUYECKUX BBIpKeHUH. JlIorndyeckue onepanny 1 orepamyy HaJl MHOKECTBAMH.
[IpumMepsl 3akOHOB anreOpbl JIOTMKH. OKBHBAJICHTHBIC IPeoOpa3oBaHUS
noruueckux BblpakeHuil. Jlormueckne ¢ynknuu. llocTpoeHne IJOrH4ecKoro
BBID@KECHHS C JaHHOW TaOiauIed WCTUHHOCTH. JIOrMYecKHue dIIEMEHTHI
kommbioTepa. Tpurrep. Cymmarop. IlocTpoeHue cxembl Ha JOTHYECKHUX
ANIEMEHTaX MO JIOTUYECKOMY BBIPAKEHHUIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS TIO
JIOTHYSCKOM CXEeMe

3 NudopmaninoHHbIe TEXHOIOTHH

3.1 TexkcroBbiii  mporeccop. PemaktupoBanue u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammarukud. CpencTBa MOUCKAa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. McnonwszoBanue  crtuiield.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornaBienue. O0naunble cepBuchl. KomnekTuHas paboTta ¢
JTOKYMEHTOM. WHCTPpYMEHTBI pEIEH3UpPOBAHUS B TEKCTOBBIX IPOILECCOPAX.
HlenoBass mnepenucka. Pedepar. IlpaBuna muTHpOBaHUS HMCTOYHHKOB U
odopmiienus 6ubauorpaduueckux ccbuiok. OdopmieHue crucka TUTepaTypsl

HpOBCpHCMHC TpC6OBaHI/I${ K pe3yjibTaTaM OCBOCHU OCHOBHOI1 O6pa30BaTCJIBHOI71 porpaMMmaI

(11 xmacc)
Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMBbl CPETHETO 001IeT0 00pa3oBaHUS
pe3ynbTarta




ITo Teme «lludpoBas TpaMOTHOCTH

1.1

Hanmnume mnpencraBieHuil O KOMIBIOTEPHBIX CETSIX W MX pOJH B
COBPEMEHHOM  MHpe; 00 oO0mmx mNOpUHOUNAX  pa3paboTKu U
(YHKIIMOHHPOBAHHS UHTEPHET-TIPHIIOKCHUH

1.2

YMeHue OpraHu3oBbIBaTh JIMYHOE HWH(GOPMALHMOHHOE MPOCTPAHCTBO C
UCTOJB30BAHUEM  PA3JMUYHBIX  CPEACTB  HUQPPOBBIX  TEXHOJOTHIA;
MMOHMMAaHKUE BO3MOKHOCTEH HUPPOBBIX CEPBUCOB MOCYIaPCTBEHHBIX YCIYT,
U(POBBIX 00pa30BATEIbHBIX CEPBUCOB; IMMOHMMAaHUE BO3MOXKHOCTEH H
OrpaHUYEHUN TEXHOJIOTMI MCKYCCTBEHHOIO HHTEJUIEKTa B Pa3JIMYHBIX
00J1aCTsIX; HAINYKME PECTABICHUN 00 MCIIOIb30BaHUH WH(POPMAIIMOHHBIX
TEXHOJIOTUH B pa3iU4HbIX MpoeccnoHalbHbIX chepax

ITo Teme «TeopeTrueckue OCHOBBI HH(POPMATUKIDY

2.1

Bnagenue TeopeTMUeCKMM  ammapaTroM, I103BOJISIOLNIMM  ONPEIEISThH
KpaTyaiiiuii myTh BO B3BELICHHOM Ipade M KOJIUYECTBO IYTEH MExXIy
BEPIIMHAMU OPHUEHTUPOBAHHOTO AlIMKIMYECKOTo rpada

ITo Teme «ANTrOpUTMBI U IPOrPAMMHUPOBAHUEY

3.1

YMCHI/IG qyuTatTh W IIOHUMATH HpOFpaMMI)I, peanmymume HCCJIOKHBIC
QITOPUTMBI 00pPaOOTKM YMCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIEC
MAacCHBOB W CHMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM Ui H3y4YCHUS
YHUBEPCAJIBHOM SI3bIKE MPOTrpaMMUpPOBaHHs BbICOKOro ypoBHs (Ilackaisb,
Python, Java, C++, C#); yMeHHE aHaJIM3UPOBATH AITOPUTMBI C
HCII0JIb30BAHUEM TaOJIMIl TPACCUPOBKH; OMNPEICNIATh 0€3 HMCIIOIb30BaHHS
KOMHI)IOTepa pe3yJH)TaTI)I BBIITOJIHCHU S HCCJIOXKHBIX HpOFpaMM,
BKIJIFOYAIONIUX IMKJIbI, BETBJACHHS MW IOANPOrPaMMBI, IPH 3aJaHHBIX
HNCXOIHBIX TAHHBIX

3.2

VYMmenue MOI[I/I(i)I/IIII/IpOBaTI) TOTOBBIC MNpPOrpaMMmbl IJid PEIICHHA HOBBIX
3aa4, UCIIOJIb30BaTh UX B CBOUX IPOIrpaMMax B Ka4CCTBC IMOAIIPOrpaMm

(mpouenyp, QpyHKImii)

3.3

YMeHue peanu3oBaTh dTalbl pPEIICHUs 3a/ad HAa KOMIIBIOTEpE; yMEHHE
peanu30BbIBaTh Ha BHIOPAHHOM JUISL U3YYEHUS S3bIKE MPOTrPAMMHUPOBAHUS
BbIcOKOTO YpoBHS ([lackanb, Python, Java, C++, C#) TunoBsie aJiropuT™Mbl
00pabOTKM 4YHCEN, YHCIOBBIX IOCIEJOBATEIBHOCTE U  MAacCHBOB:
Mpe/CTaBlIeHUe uuciaa B BUAE HaOopa TMPOCTHIX COMHOXHTENEH;
HaXOXJICHHE MaKCUMaJIbHOM (MUHUMAaIbHOM) LM(PE HATypaTbHOIO
yyclia, 3allCaHHOIO B CHUCTEME CYHCIEHUS C OCHOBAaHUEM, HE
npesblmatomuM 10; BerarcaeHre 0000IIEHHBIX XapaKTePUCTHK 3JIEMEHTOB
MaccuBa WM YMCIOBOW IOCIENOBATEIBbHOCTH (CYMMBI, IMPOU3BEACHUS
cpeaHero  apu(pMETHYECKOro, MHHHUMAIBHOTO U  MaKCHUMAaJbHOIO
JJIEMEHTOB, KOJHMYECTBAa DJIEMEHTOB, YIOBIETBOPSIONIMX 33JaHHOMY
YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa

IIo Teme ((I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOT UM

4.1

YMeHHe UCHONb30BaTh KOMITBIOTEPHO-MAaTEMaTHUYECKHE MOJENH IS
aHann3a oOBEKTOB M TPOIIECCOB: (HOPMYIUPOBATH 1EIh MOJEITUPOBAHHS,
BBHITIONTHATh aHAJIN3 PE3yNbTaTOB, MONYUYEHHBIX B XOJ€ MOJACITUPOBAHUS,




ONCHUBATh AaJACKBATHOCTb MOJCIN MOACINPYEMOMY O6’beKTy nim
nponeccy; NpCACTaBIATh PE3YJIbTAThl MOJACIUPOBAHNA B HATJIAAHOM BUIC

[IpoBepsiembie aneMenThI coaepxkanus (11 kmacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

Hudposast rpaMOTHOCTH
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[IpyHLIUOBI OCTPOEHUS U amlapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETeil.
Ceresble nporokoiibl. Cers MHTEpHET. Anpecanus B cetu MutepHer. Cucrema
JIOMEHHBIX UMEH

Teopernueckrne 0CHOBBI UHPOPMATUKHI

2.2

I'padbr. OcHoBHBIE TOHATHSA. Buasl rpados. Pemienue anropuTMudeckux 3anad,
CBSI3aHHBIX C aHaJIM30M TrpadoB (IIOCTPOCHHE ONTHUMAIBHOIO IYTU MEXAY
BeplIMHAMU Tpada, ompeAeNeHUe KOJIWYECTBA PA3IUYHBIX IyTeH MEXIy
BEPIIMHAMU OPUEHTHPOBAHHOTO AlIMKIMIECKOT0 rpada)

2.3

HepeBps. bunapnoe nepeBo. JIMCKpeTHbIE WIPBl JABYX HWIPOKOB C IIOJHOU
uHpopmanueit. Iloctpoenue nepeBa nepedopa BapHaHTOB, ONMCAHUE CTPATETUH
UTPBI B TAOIMYHON (opMe. BRIMTPBINTHBIE CTPATErvH.

Hcnonb3oBanue rpadoB U JE€pEeBbEB NPU OMHCAHUM OOBEKTOB M IPOLECCOB
OKPY>KAIOILEro Mupa

ANrOpuUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

OmnpeneneHre BO3MOXHBIX PpE3yIbTATOB PabOTHl MPOCTEUIINX aAJITOPUTMOB
YIPABIECHUSI WCHOJHUTENISAMA WM BBIUUCIMTEIBHBIX alropuTt™MoB. OmpeneneHue
HCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yIbTaT

3.2

Dranbl pelieHus 3a7a4 Ha KommbloTepe. S3bik mporpamMupoBanus (Ilackanb,
Python, Java, C++, C#). OCHOBHBIE KOHCTPYKIIMH SI3bIKa MPOTPAMMHUPOBAHUS.
Tunel NaHHBIX: LEJIOYMCICHHBIE, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKUE.
Bersnenus. CocraBubie ycnoBus. [{ukibl ¢ ycnoBuem. Llukibl mo mepeMeHHOM.
Hcnonb3oBaHue TabIuUI] TPACCUPOBKU

3.3

PazpaboTka u mporpaMmHasi pealn3anusi alrOpUTMOB PELICHUs TUIOBBIX 3a/a
6a3oBoro ypoBHs. [Ipumepsl 3ama4: alropuT™Mbl 00pabOTKH KOHEYHOW YHCIOBOM
MOCJIEeIOBATENbHOCTH  (BBIYMCICHHE  CYMM, IPOU3BEICHMH, KOJIUYECTBA
3JIEMEHTOB C 3a/laHHBIMHM CBOMCTBaMH), aIrOPUTMbl aHaliu3a 3alMCU 4YHCEN B
MO3UIIMOHHOM CHUCTEME CYMCIICHHS, QJITOPUTMBbI peIIeHUs 3aJad  METOJIOM
nepedopa (MOMCK HAuOOJBIIEro OOILIEro NEIUTENsl JBYX HaTypallbHBIX 4YHCEN,
IIpOBEpKa YKcia Ha IPOCTOTY)

3.4

OOpaGoTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHblE — (QYHKUMH  sI3bIKa
MIPOrpaMMHUPOBAHHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK

3.5

TaOnuuHble BeTUYMHBI (MaccuBbl). ANTOPUTMBI Pa0OTHI C 3JIEMEHTAMU MacCUBa €
OJTHOKPATHBIM IIPOCMOTPOM MAacCUBa: CYMMHPOBAaHHUE D3JIEMEHTOB MAaCCUBA,
MOJICYET KOJMYecTBa (CyMMBbI) OJJIEMEHTOB MAacCHBa, YAOBJIETBOPSIOIINX




3aIaHHOMY YCIIOBHIO, HAaXOXJICHHE HAMOOJBIIET0 (HAMMEHBIIETO) 3HAYCHUS
OJICMCHTOB MACCHUBA, HAXO0XIACHHUC BTOPOro II0 BCIUYHUHC HaI/I60J'H>H_ICFO
(HauMEHbBINIETO) 3HAYCHUs, JIMHCWHBIM TIOMCK D3JIEMEHTa, IepecTaHOBKa
3JIEMEHTOB MacCHBa B 0OPAaTHOM MOPSIIIKE.

CopTupoBKa OJJHOMEPHOTO MaccuBa. [IpocThie METOBI COPTUPOBKH (HAIIpUMeED,
METO/]T y3bIpbKa, METOJ] BBIOOpa, COPTUPOBKA BCTaBKaMu). [loamporpaMmer

WudopmanrnoHHbIe TEXHOIOTHH

4.1

Anamu3 pnanHbiX. OCHOBHBIC 3aJa4yd aHalIW3a JAHHBIX: IPOTHO3HPOBAHUE,
KiaccuuKanus, KiIacTepu3alys, aHaliu3 OTKIOHeHWi. [lociemnoBareabHOCTH
pelIeHus 3a/1ay aHalu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OILICHKA
KadyecTBa JaHHBIX, BBHIOOp W (WJIM) IIOCTPOCHHE MOJEIH, Npeodpa3zoBaHUe
TAHHBIX, BU3yaIH3aIusl JaHHBIX, HHTEPIPETaIUs Pe3yIbTaTOB

4.2

AHanu3 JaHHBIX C [OMOUIBIO JJIEKTPOHHBIX TaOmuI. BeluncieHue CyMMBI,
cpemHero  apu(METHYEeCKOro, HaWOOJBIIET0 W HAWUMEHBINETO 3HAYCHUH
Jramna3oHa

4.3

KOMHLIOTepHO-MaTeMaTI/I‘IeCKI/Ie MOACIH. OTanel KOMIIBXOTCPHO-
MAaT€MaTUidCCKOTro MOJCIMPOBAHHA: ITIOCTAHOBKA 3aJadvu, pa3pa60TKa MOACIIH,
TCCTUPOBAHUC MOJCIIH, KOMHBIOTepHBIfI OKCIICPUMCHT, QaHAJIN3 PC3YyJIbTATOB
MOACIIMPOBAHUA

4.4

YucneHHOe pelleHre YpaBHEHUH C TOMOILBIO I000pa apameTpa

4.5

Tabnuuneie (pensiiinoHHbie) 0a3bl JaHHBIX. Tabnuia - mpeacTaBieHue CBEACHUN
00 ogHOTHMIHBIX 0OBekTax. Ilome, 3amuch. Kirou tabmunpl. Pabora ¢ rorosoit
0a30i maHHBIX. 3amonHeHue 0a3bl MaHHBIX. [IOMCK, copTHpoBKa U (puIbTpanus
3amuced. 3ampockl HAa BBIOOPKY JIaHHBIX. 3ampochl C  HapaMeTpaMH.
Brrunciisiemble nosis B 3anpocax.

MHuorotabauunble 6a3bl JaHHBIX. THIBI CBSI3€H MexAy TaOnuilamMu. 3ampochl K
MHOTOTa0IMYHBIM 0a3aM JaHHBIX

ITpoBepsemsie Ha EI'D o nnpopmaTrke TpeGoBaHUs
K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEeIbHOM IPOrpaMMBbl
cpenHero ob1ero oOpa3oBaHus

Kon

HpOBep}ICMHe Tpe6OBaHI/IH K IpCAMETHBIM PE3YyJIbTaTaM OCBOCHUA

MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBbl CPEAHETO 00IIero 00pa3oBaHus

TpeOoBaHUS

1.

3Hath (MOHUMATB)
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[lonnmaHre OCHOBHBIX NPUHLHUIIOB YCTpOMCTBA U (GYHKIHMOHHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIIMN
pPa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUM; BJa/JIeHHE HaBbIKAMU pPabOThHI C
ONEpAllMOHHBIMM CHUCTEMAMH M OCHOBHBIMH BHJAMHU IPOTPaMMHOIO
oOecnieyeHus Juid  pelieHuss y4yeOHbIX 3a7ad 10  BbIOpaHHOMU
crelMaaIu3anun

1.2

Hanu4aue Hpe,[[CTaBJICHI/Iﬁ 0 0a30BBIX IpuHOUIIax OpraHu3aluu U




(G YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH

1.3

[TonumManue OCHOBHBIX NPUHIMIOB JUCKPETH3ALUM PA3THYHBIX BHUIIOB
uHpopMau

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOH M TEKCTOBOM
uHpopManMu (3amMCh YWCET B TMO3UIHOHHOW CHUCTEME CYHCIICHUS,
JETUMOCTD IIEJIBIX YMCEeN; HaXOKJICHHUE BCEX MPOCTHIX YHCET B 3aJaHHOM
auanasoHe; 00pa0OTKa MHOTOPa3psiIHBIX — HENBbIX  YHCEN; aHaIN3
CHUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB IIOMCKA U COPTHUPOBKH

1.5

3HaHue (QYHKIHMOHAIbHbIE BO3MOXKHOCTH MHCTPYMEHTAJIbHBIX CPEACTB
cpelnbl pa3paboTKu

1.6

Bnagenne OCHOBHBIMH CBEIEHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpeE,
CpeacTBax co3faHus U paboThl C HUMU

1.7

[ToHrMaHue BO3MOXHOCTEH U OrpaHMYCHHH TEXHOJIOTHH MCKYCCTBEHHOTO
HWHTCJUICKTAa B Pas3IMYHbIX 06J'IaCT$IX; HaJIM4ue HpeI[CTaBJIeHI/If/'I 00
UCIIOJIb30BAaHUM  MH(GOPMALMOHHBIX  TEXHOJNOTMH B pa3lHYHbBIX
npogeccHOHABHBIX chepax

1.8

Biagenune TeopernueckuM anmaparoM, IO3BOJSIOIIMM OCYIIECTBIATH
MIPEACTABJIICHUE 3aJaHHOI0 HATYpaJbHOI'O YKCIIA B PA3IUYHBIX CUCTEMaxX
CUMCIICHUS; BBINOJHATH TPE0Opa3OBaHUs JIOTHYECKHX BBIPAKEHHIA,
UCHOJIb3Yysl 3aKOHBI aareOphl JOTMKH; ONpENesATh KpaTdyaliuil myTb BO
B3BEIIEHHOM TIpade U KOJMYECTBO NyTed MeXAYy BepIIMHAMU
OPUEHTUPOBAHHOI'O ALIMKIMYECKOro rpada

YmeTs

2.1

YMeHHe UCHOib30BaTh KOMIBIOTEPHO-MATEMaTUYECKHEe MOJAEIH Ul
aHaJin3a 0OBEKTOB M IMPOLECCOB: (HOPMYIHPOBAThH LIE€Tb MOJIEINPOBAHMUS,
BBINOJIHATh AHAJIW3 PE3yJbTaTOB, MOJYYEHHBIX B XOJ€ MOIETUPOBAHMS;
ONCHUBATH AJCKBATHOCTL MOJCIN MOACIHPYEMOMY O6T)CKTy HIJIN
npolieccy; MpeaCTaBIsATh pe3yabTaThbl MOIECIMPOBAHUS B HATJITHOM BUJIE

2.2

YMmenue kimaccupUIUpOBAaTH OCHOBHBIE 3a/laddl  aHalM3a JaHHBIX
(mporuo3upoBaHue, KJ1accupuKanus, KJIacTepU3aLMs, aHaIu3
OTKJIOHEHH); MOHUMATh IOCJIEIOBATEIbHOCTh PEIICHUs 3a/lad aHaan3a
JAHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OI[CHKA KAa4eCTBA JaHHBIX,
BRIOOp W (WJIM) TOCTpPOCHHE MOJENH, TMpeoO0pa3oBaHHE JaHHBIX,
BH3YaJIM3aIusl JAHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB

2.3

YMeHue ornpenensarts HHPOPMALUOHHBIH 00bEM TEKCTOBBIX, I'papUuecKuX
Y 3BYKOBBIX JaHHBIX IPU 33JaHHBIX MapaMeTpax JUCKpeTU3aluu. Y MEHHE
ONpeAeNATh CPEAHIO CKOPOCTh Mepelayd  JaHHBIX, OIIEHHWBATh
U3MEHEHHE BpEMEHM TMepeladyd Mpu HM3MEHEHUH HH()OPMAIMOHHOTO
o0beMa JTaHHBIX U XapaKTepUCTUK KaHaja CBSI3U

2.4

YMeHue CTpPOUTh KOJ, OOECIeUMBAIONINI HAWMEHBIIYI0 BO3MOXKHYIO
CPEIHIO0 UIMHY COOOLIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCHoJib30BaTh NPU PEIIEHWH 33Ja4 CBOWCTBA IMO3UIIMOHHOU




3alMCu 4YHCCJI, AJIFOPHUTMBI ITOCTPOCHHA 3allkMCHh YUCiia B MMO3UIIMOHHOMN
CUCTCMC CUHCIICHUA C 3aJaHHBIM OCHOBAHHWCM W IMOCTPOCHUA YUCIIA I10
CTPOKE, coz[epmameﬁ 3aIIuCh OTOI0 4YucljIa B HOSHHHOHHOﬁ CUCTEME
CUHCIICHUA C 3aJaHHbIM OCHOBAHUEM, YMCHUC BBITIOJIHATH
apI/I(bMeTI/ILIGCKI/Ie OII€palru B IMIO3UIIUOHHBIX CUCTEMAX CHUCIICHUSA

2.6

VYMeHHe CTpPOUTh JIOTHYECKOE BBIPAKEHHE B JU3IBIOHKTUBHON |
KOHBIOHKTMBHOM  HOpPMalbHBIX (opMax 1O 3amaHHOM  Tabmuie
UCTUHHOCTH; HWCCJENOBaTh 00JacTh HCTUHHOCTH  BBICKA3bIBaHUS,
COJIepKaIIEero MepEeMEHHbIE; peIlaTh HECI0KHbIE JJOTHUECKUE YPAaBHEHHS

2.7

YMeHue pemars anropuTMHUYECKHE 3a7aud, CBS3aHHBIE C aHAIM30M
rpadoB (3aayMl MOCTPOCHHS] ONTHUMAIBHOTO IMYTH MEXJY BEpIIMHAMU
rpada, ompenereHNs KOJIWYECTBA PA3IMYHBIX IyTe MEXIy BEpIIMHAMH
OpPUEHTHUPOBAHHOTO ALUKINYEeCKOro rpada)

2.8

YMeHue ucnonb30BaTh JIEPEBbs IPU aHAJIM3€ U NOCTPOECHUU KOJOB U AJIs
Mpe/ICTaBICHHUST apU(PMETUUYECKUX BBIPAKECHH, IPU pPEIICHUU 3a1ad
IIOMCKAa U COPTUPOBKU; YMEHHUE CTPOUTH JI€PEBO WUIPhl IO 3aJaHHOMY
IrOpUTMy; pa3pabaTeiBaTh U OOOCHOBBIBATH BBIMTPBILIHYIO CTPATETHUIO
UTPBI

2.9

Ymenue AHAJIM3UPOBATL  AJITOPUTMBI € HCIIOJIb30BAHHUEM Ta6JII/III
TpaCCUPOBKH; OIIPCACIATDH 0e3 HCHOoJIb30BaHU KOMIIBIOTECPA PE3YJIbTAThI
BBIITOJIHCHHA HCCJIOKHBIX IMPOrpaMM, BKIIIOYAIOMIUX IUKJIbI, BETBJICHUSA U
InoAIIporpaMmel, IPH 3aJaHHBIX HCXOAHBIX JaHHBIX

2.10

YMeHue ompenenath CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHpPOBAaHHUE 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MacCUBa,
nepeOopHbIe aNTOPUTMbI, ABOWYHBIA TMOWCK) M TMPUBOAUTH MPHUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOMN CII0KHOCTH JIJIsl pELIeHMs OAHOMN 3a7auu
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Brnagenne yHHBEpCATBHBIM  SI3BIKOM  MPOTPAMMHPOBAHHS  BBICOKOTO
ypoBHs (Ilackans, Python, Java, C++, C#), npeacraBieHusMu 0 0a30BbIX
TUTIaX JAHHBIX W CTPYKTypaxX TaHHBIX; YMEHHUE HCIIOJIb30BaTh OCHOBHEIC
YIpaBISIONIME  KOHCTPYKIIMM,  YMEHHE  OCYIIECTBISTh  aHAIU3
MIPEITIOKEHHOM MPOTPAMMEL: OTIPEICINIATh PE3YJIBTAThI PA0OTHI TPOTPAMMBI
MU 33/IaHHBIX UCXOAHBIX JAHHBIX; OMPEAENATh, MPU KAKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TIIOJIYYCHHE YKA3aHHBIX pPE3YJbTAaTOB; BBISBIIATH
JaHHBIE, KOTOpPbIE MOTYT MPHUBECTH K OIMMOKEe B paboTe MpOTrpamMMBbL;
(bopMyIIMPOBATh MPETIOKEHUS TI0 YIYUIICHUIO TIPOTPaMMHOTO KOJia

212

YMeHue peanu3oBbIBaTh HAa  BBIOPAaHHOM ISl  M3YYEHUS  A3BIKE
porpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI 00PaOOTKU YMCEN, YUCIOBBIX MOCIEA0BATENbHOCTEN
U MacCHBOB: IIpeJCTaBlIE€HHE YHWClIa B BHJIE Habopa MPOCTHIX
COMHOXXMTEJIEH; HaXOXJACHHE MaKCUMalIbHOW (MUHUMAIbHOM) LUDPHI
HATYpaJbHOI'O YMCIIA, 3aIIMCAHHOTO B CUCTEME CUHCIIEHUS C OCHOBAaHHUEM,
HenpesblmaromuM  10;  BeluMciieHHEe  OOOOIIEHHBIX  XapaKTEPUCTUK
9JIEMEHTOB MacCHBa WJIM YHCIOBOH MOCJIEIOBATENBHOCTH (CYMMBI,
MPOM3BEACHUSA  CpPEIHEro  apu(PMETHYeCKOro, MHHHUMAJIbHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBUIO); COPTHPOBKY DJJIEMEHTOB MAacCUBA; YMEHHE




UCIIOJIb30BaTh B MPOrpaMMax JaHHbIC pA3JIMYHBIX THUIOB C YyYETOM
OFpaHI/I‘-IeHI/Iﬁ Ha Auara3oH HMX BO3MOXHBIX 3Ha‘IeHHI>'I, MNPUMCHATH IIpU
PELICHUH 337a4 CTPYKTYPhI JaHHBIX (CIHCKH, CIOBapH, CTEKH, OYEpPE/IH,
[[epeBLSI); MNPUMCHATH CTAHAAPTHBIC U COOCTBEHHEIE noamporpaMmsbl IJId
00pabOTKH YUCIOBBIX JaHHBIX M CHMBOJBHBIX CTPOK; MCIOJIB30BaTh MPH
pa3paboTke mporpamm OMOIMOTEKH MOANPOTpaMM; YMEHHUE HCIIOIh30BaTh
CpENCTBa OTIIAJKH TPOrPaMM B CPEZIe IPOrpaMMHUPOBAHHS

2.13 YMeHHEe  HCHOJB30BaTh  JJIGKTPOHHBIE  TaONWIBI  JUIsI  aHAJIW3a,

MpEJICTaBICHUSI U OOpaOOTKHM JaHHBIX (BKJIIOYAs BBHIOOP ONTUMAIBHOTO
pelieHus, moadop JMHUM TpPeHJa, pelIeHHE 3a/lad MPOrHO3HpPOBAHUS);
YMEHHUE HCIONb30BaTh TaOIMUYHBIC (pENALMOHHBIE) Oa3bl MaHHBIX W
CIPaBOYHbBIE CHCTEMBbI

2.14 YMeHue OpraHu3oBbIBaTH JIMYHOE HWH(GOPMALMOHHOE MPOCTPAHCTBO C

WCIOJIb30BAHUEM  PA3IUYHBIX  CPEACTB  IU(MPOBBIX  TEXHOJOTHIA,
MMOHUMaHKE BO3MOYKHOCTEH U(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIIYT,
U (POBBIX 00PA30BATEIHHBIX CEPBUCOB

[lepedens 311eMEeHTOB coepkaHus, mpoBepsieMbix Ha EI'D mo nnpopmaruke

Kon

[IpoBepsieMblii 37I€MEHT COJIep>KaHuUs

Hudposast rpaMOTHOCTH
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OcCHOBHbIE TEHJICHLIUU PAa3BUTHUS KOMIIBIOTEPHBIX TexHOOoruil. [TapamiensbHble
BbIuKcIIeHHs. MHOronporeccopuble cucteMbl. PacnipeneneHubie
BBIUMCIIUTENIbHbIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX

1.2

[IpyHIMIIBI TTOCTPOEHUS W AaIIapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie mpotokonbl. Cerp HWHTepHer. Agpecanusi B cetu HWHTepHer.
[Iporokonsr creka TCP/IP. Cucrema nomenHbsix uMmeH. Pasznenenue IP-cetn Ha
MMOACETH C MOMOIIILIO0 MAaCOK MOACETeH

1.3

QaitnoBas cuctema. Ilouck B QaitnoBoil cucreme. [IpuHIUNBI pazMenieHUs U
uMeHOBaHUs (ailioB B goiroBpeMeHHoil mamsTu. IllaGnoHbl ans onMcaHus

rpynn Qaitnos

1.4

CKOpOCTB nepeaayun JaHHBIX. 3aBHCHMOCTh BpPEMCHHA nepeaadun oT
I/IH(l)OpMaI_[I/IOHHOl"O o0bema JAaHHBIX U XapaKTCPUCTUK KaHAJIa CBA3U

1.5

[udposanune nanHpix. CuMMeTpUyHbIE U HecUMMeTpHuHble mudpsl. Hudps

npoctoil 3amensl. [ludp Llesaps. Hudpp Buxkenepa. Anroputm mudpoBaHus
RSA

1.6

Konp1, mo3Bosstonne 00HapyXKUBATh M UCIIPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenave qaHHbIX. Paccrosuue Xommunra. KoaupoBanue ¢ mOBTOpeHHEM OUTOB.
Konapr XomMmunra

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

JlBonuHoe  KoaupoBaHHe. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.




JlekoaupoBaHue COOOIIEHNH, 3aIMCaHHBIX C IIOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue ®ano. IlocTpoeHre ONHO3HAYHO IEKOIUPYEMBIX KOAOB C IIOMOIIBIO
nepeBa

2.2

Teopernueckne NOAXOABI K OLEHKE KoJMdyecTBa HHpoOpMauuu. EauHUIEI
U3MepeHus KonudecTBa wuH(popManuu. AJaBUTHBIA TMOAXON K OIECHKE
KonuyectBa MHpOpManuu. 3akoH aaguTHBHOCTH uHpopmanuu. Dopmyna
Xaptiu. Uadopmanus u BeposarHocts. @opmyna lllennona

2.3

Cuctembl cumcnenus. PasBepHyTas 3ammuch UENbIX M JIpOOHBIX YHCEN B
MIO3ULMOHHON cucteMe cunciacHus. CBONCTBAa NMO3UMUUOHHOM 3allUCH YHCIIA!
KOJIMYECTBO IU(P B 3alIUCH, MPU3HAK JEIUMOCTH YHCIa HA OCHOBAaHHUE CHCTEMBbI
CUHCIICHMS. AJITOPUTM IIEPEBOJA LEJIOT0 YUCIIa U3 P-WYHON CHCTEMBI CUUCIICHUS
B JIECATUYHYIO. AJITOPUTM I€peBOJa KOHEUHON P-m4HON npodu B AECATUYHYIO.
ANropuT™ InepeBosa LEJIOr0 4YUCIA M3 JECATUYHOM CUCTEMbI CUMcieHus B P-
nuHyro. IlepeBos KOHEYHOH JAecATHYHON napobu B P-uunyto. JlBomuHas,
BOCBMEPHUYHAS U IIECTHAALIATEPUYHAs CUCTEMbI CUMCIICHUS, CBSI3b MEKIY HUMM.
Apudmerndeckue onepaniy B MO3UIMOHHBIX CHCTEMaX CUUCICHUS

2.4

TpOI/I‘lHaH YpaBHOBCHICHHAA CUCTEMaA CHUCIICHU. I[BOI/I‘IHO'I[CCHTI/I‘IHB.H CHUCTCMa
CUHCJICHUA

2.5

Komupoanue tekcroB. Koguposka ASCIL. OnHobGaiiTHbIe KoaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO 00beMa
TEKCTOBBIX COOOIICHUH

2.6

KomupoBanue n3obpaxenuit. Ouenka HHPOPMATMOHHOTO 00beMa rpaduIecKux
JTaHHBIX TPU 3aJaHHBIX PAa3pelICHUU W TIIyOWHEe KOAMpOBaHHMs IBeTa. LIBeToBbIe
MOJIETIH.

Koaupoanue 3Byka. OnieHka nH(GOpMaMOHHOTO 00beéMa 3BYKOBBIX JIaHHBIX IPH
3aaHHBIX YaCTOTC JUCKPCTU3AHNU U Pa3pAAHOCTU KOAUPOBAHUA

2.7

Anredbpa noruku. [loHsiTue BbIcKa3biBaHMs. BbickaspiBaTenbHble (OPMBI
(npenukatsl). KBaHTOpHI CyI1eCTBOBAaHMSI U BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOmuibl HCTUHHOCTH. Jlormdeckue BBIpaKEHMS.
Jlormueckue ToxaecTBa. JJornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMH.
3akoHbl anreOpbl JIOTUKH. OKBHBAJIEHTHbIE NpeoOpa3oBaHUS JIOTMYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (GyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl TOrHuecKUX BbIpaKEHUN

2.8

COBepIHGHHI)Ie JAU3BIOHKTUBHBIC  KOHBIOHKTHUBHBIC  HOPMAJIbHBIC q)OpMI)I,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

2.9

Jlormueckue 3J€MEHTBHI B cocTaBe Komnbtorepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxeM Ha JOTMYECKHMX JJIEMEHTAX IO
33JJaHHOMY JIOTUYECKOMY BBIPQXKEHHMIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IIO
JIOTUYECKOU CXEME

2.10

Mogenn m mopenupoBanue. llenn monpenupoBanusi. AIEKBAaTHOCTh MOJENH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3ynbTaTOB MOJCITUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSTHUS
gyenoBekoM. ['paduueckoe npeacrapneHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPadUKH).
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[IpencraBienue MenbIX 4YWCE B MaMsATH KoMIbloTepa. OrpaHM4eHHOCTH
JMana3oHa 4YHcell IpH OrpaHUYEHUU KOJUYecTBa paspsanoB. llepenonHenue
paspsIHON ceTkH. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIA OUT. [[BOMYHBII
JOTIOJTHUTEIBHBIN KO/ OTPUILIATEIIbHBIX YHCET.

[ToGuToBBIC JIOTHYECKHE orepanuu. Jlormueckwit, apudMeTHYECKHH U
mukianyeckuit  casuru. lludgpoBanue ¢ mNOMOLIbIO MOOMTOBON ONEpaAIUH
«uckirouaroniee NJIN»»

2.12

IIpencraBieHue BEIECTBEHHBIX YHCET B MAMIATH KOMIIBIOTEpa. 3HA4aIas 4acTb
U Nopsaok uyucia. /lpamasoH 3HaYeHMM BeLIECTBEHHBIX uyucenl. [IpoOnemsl
XPaHEHUS BELIECTBCHHBIX YHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJUYECTBA
pa3psAnoB. BblnonHeHue omnepanuii ¢ BEIIECTBEHHBIMM YHCIAMHU, HAKOIUICHUE
OLIMOOK MPH BBIYUCICHUAX

2.13

I'padpr. OcHoBHBIe TOHATHA. Buael rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHUIl, CIHCKOB CMEXKHOCTH. Pemienue
QITOPUTMUYECKUX 3aJ]a4, CBS3aHHBIX C aHanu3oM rpadoB (IOCTpOEHUE
ONTUMAJIFHOTO IYTH MEXKIy BepIIMHAMH Tpada, OINpeIeiICHHE KOJIUYeCTBa
pPa3NMYHBIX TyTeHd MEXIy BepIIMHAMH OPUEHTUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

HepeBbsi. bunapunoe nepeBo. JlepeBbss moucka. CrnocoObl 00Xxoma nepesa.
IIpencraBnenue apupmMeTHUECKUX BBIpAXKEHUH B BUJE JepeBa. lMcmonb3oBaHue
rpadoB U 1epeBLEB IPU OIMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

JIMCKpeTHbIE UTPBI IBYX UTPOKOB ¢ MOJIHON MH(popmanueil. [loctpoenue nepesa
nepedopa BapuUaAHTOB, ONHMCAHWE CTPATETMHM WIPhl B TaOIW4YHON (opme.
BbIMrpbliiHbie ¥ IPOUTPBILIHBIE TO3UIMH. BRIUTpBILIHBIE CTpaTeruu

2.16

CpenctBa  HMCKYCCTBEHHOTO — WHTeIUIeKTa.  MaeHTudukamuss W MOHCK
n300pakeHui, pacno3HaBaHue jull. lcronb3oBaHHE METOJI0B MCKYCCTBEHHOI'O
MHTEJJIEKTa B 00yJaronmx cucreMax. Mcrnoap3oBaHue METO0B HCKYCCTBEHHOTO
WHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemel. Heliponusle ceTn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MoHATHA anropurMma. MammHa ThOpHHra Kak yHHMBEpCaJIbHas
MOZIEJIb BBIYUCIICHUI

3.2

O1neHka CIIO)KHOCTH BbIUMCIIeHUI. Bpems paboTsl M 00beM HCIOIB3YyEeMOM
naMsiTd, MX 3aBUCHMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
aCUMITOTUYECKONW CIIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI  TIOJMHOMHUAIBHON
cinoxHoctu. IlepeOopubie anroput™mel. IlpuMepsl pa3iIUYHBIX aITOPUTMOB
pelIeHns OIHOM 3a1a4u, KOTOPbIE UMEIOT Pa3IN4HYIO CI0KHOCTh

3.3

OHpe,Z[CJ'ICHI/IC BO3MOXHBIX PE3YJIbTATOB paGOTBI HpOCTCI\/'II_HI/IX AJIrOPpUTMOB
YHOpaBJICHUA HWCHOJIHUTCIAMH W BBIYUCIUTCIIBHBIX AJITOPUTMOB. OnpeneneHI/Ie
HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>i pe3yibTaTt

3.4

Anroput™Mbl  00pabOTKM HATypalbHBIX YHCEN, 3alHUCaHHBIX B MO3MIMOHHBIX
CUCTEMAax CYHUCIIEHHSA: pa30MeHHe 3amucH 4YHciia Ha OTHeNbHble LUPHL,
HaXOXJICHUE CYMMBbl W TpPOU3BENEHHUS IHU(p, HAXO0XKJIECHHE MaKCHUMAaIbHOM
(MUHMMAaNTBEHOM) TUQPBHIL.

[IpencraBnenue uucina B Bujae HaOopa MPOCTHIX COMHOXKHTENEH. AJTOPUTM




OBICTPOrO BO3BEICHUS B cTeNeHb. [10MCK MPOCTHIX YKCEI B 3alaHHOM JMaIla30He
C TMOMOIIIBIO AJITOPUTMA «PemIeTo IpaTtocheHar

3.5

MHoropa3psiIHble LeIble YUciia, 3a1a4i JITUHHON apupMeTuKu

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYHUCIICHHBIE, BEUICCTBEHHBIC, CHMBOJIbHbBIC, JIOTHYeCckue. BeTBieHus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBueM. L{UkIIbI 110 epeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIUXCS B (aimax. TekcToBble W TBOWYHBIC (aiiibl.
daiinoBeie nepeMeHHbIe ((aiinoBbie ykazarenu). UteHue u3 Qaiina. 3amnuch B
(aii.

Pazbuenue 3amaum Ha monzamaun. l[logmporpammel (Tiporieaypbl U (YHKIUN).
Hcnonb3oBaHue cTaHIapTHON OUOIMOTEKH S3bIKa IPOrPAMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mpouenypbl U ¢yHKuuu. Vcnoip3oBaHue cTeka JUIs
OpPraHM3alM PEKYPCUBHBIX BEI30BOB

3.8

Yucnennsle MeToqpl. TouyHOe M MpUONMKEHHOE pelleHus 3agaud. YucieHHoe
pelieHre ypaBHEHHI C TOMOIIBI0 MOA0Opa mapaMerpa. YWCIeHHBIE METOIbI
pelieHusl ypaBHEHMi: MeToj mnepebopa, MeTOJ IOJOBUHHOIO JIEJIEHUS.
[TpubnmxeHHOe BBIYMCICHUE JJIUH KPUBBIX. Brrumcnenue miomanei ¢puryp c
[IOMOILbI0 YUCICHHBIX METOJIOB (METOJ MNPSMOYTOJBHUKOB, METOJ TpaIeLuii).
[lonck wmakcumyma (MUHUMYMa) QYHKIHHA OJHOW TIEPEMEHHOM METOJIOM
IIOJIOBUHHOTO JICJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — (YHKIUM  SI3bIKa
MIPOrPaMMHUPOBAHHUS ISl 0OPaOOTKU CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIHBIX CTPOK: TMOJICYET KOJIMYEeCTBA TOSBICHUNH CHMBOJA B CTPOKE,
pa3OueHUe CTPOKM Ha CIIOBa MO TPOOEITHHBIM CHMBOJIAM, IMOWCK IOJCTPOKH
BHYTpU JAHHOW CTPOKH, 3aMEHa HalJIeHHOH MOJCTPOKHM Ha IPYTYIO CTPOKY.
I'eneparus Bcex CIOB B HEKOTOPOM al(aBUTE, YAOBICTBOPSIOMINX 33JaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBbl W TOCIEIOBATENbHOCTH  4YMcel. BpluncieHne  000OIIEHHBIX
XApaKTEPUCTUK DJIEMEHTOB MAacCHUBa WJIM 4YHCIOBOM IOCIIEA0BAaTEILHOCTH
(cymMMBI, TIpOU3BEICHMS, CpPEIHEro apu(MeTHUecKoro, MHUHHMAJIbHOTO H
MaKCHUMaJbHOTO 3JIEMEHTOB, KOJHMYECTBA JJEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCIIOBMIO). JIMHEMHBIM NOMCK 3aJaHHOIO 3HAYEHHs B MacCCHBE.
Anroput™bel paboOTBl € 3JEMEHTaMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHUpOBKAa OJHOMEPHOro maccusa. IIpocTeie METOABI COPTUPOBKH
(Meton my3bIpbKa, MeETOJ BbIOOpa, COpPTUpOBKa BcTaBkamu). CopTHpoBKa
ciusiHueM. beictpast coptupoBka MmaccuBa (anroputM QuickSort). JIBomuHBIHM
MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIBymMepHble MaccuBbl (MaTpullbl). ANTOpUTMBI 00pabOOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJJHEHUE JBYMEPHOIO 4YHCIOBOIO MacCuMBa IO 3aJaHHBIM
MpaBWJIaM, MOUCK DJIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYMCIIEHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOITOB JBYMEPHOT'O MacCHBa

3.12

CnoBapu  (accolMaTUBHbIE  MAacCHBBL,  OTOOpa)keHHus).  X3II-TaOJUIIBIL.
ITocTpoenue andaBUTHO-YACTOTHOTO CIOBApSA AJIS 33JaHHOTO TEKCTa

3.13

Creku. Ananmus NpaBUIIBHOCTU CKOOOYHOTO BBIPAXXCHUA. Brruncienue




apru(METHUYECKOTO BBIpAXKEHUS, 3aIMMCAHHOTO B MocTGukcHON hopme. Ouepenu.
Wcnonb3oBanue oyepcaun AJid BDECMCHHOI'O XpaHCHUS JJaHHBIX

3.14

Anroputmbl  Ha rpadax. I[locTpoeHMe MUHHUMAIBHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTUpoBaHHOrO rpacda. KomuuecTBo pazmuuHbIX
MyTel MeXTy BEPIIMHAMU OPUECHTHPOBAHHOTO alMKINYeCKOro rpada. AIropurm
JlerKcTphl

3.15

JlepeBbsi. Peanu3zariusi jaepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BoW4HBIC
(Ounapubie) nepeBbsi. [locTpoeHue nepeBa Ui 3aJaHHOTO apUPMETUYECKOTO
BbIpaKeHUs. PeKypcuBHBIC aropuT™Mbl 00X0/1a jaepeBa. Mcmnonb30BaHue cTeka u
ouepeu s 00Xo/a aepena

3.16

JluHaMuyeckoe nmporpaMMHUpPOBAaHUE KaK METOJ PEUICHHUS 3a/ad C COXpPaHEHUEM
IIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aJauu, pellaeMble ¢ IIOMOIIbIO TUHAMUYECKOIO
MIPOrpPaMMHUPOBAHHUS: BBIYUCIICHHE PEKYPCUBHBIX (PYHKIIMIA, MOJCUYET KOJINYECTBA
BapHaHTOB, 33J]a4l ONTUMHU3ALNH

3.17

[lonatne 006 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMMupoBaHur. OOBEKTHI U
kiaccbl. CBoiicTBa U MeToAbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIM3.
Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO IOJXOJA.
Wukancynsuus, Hacae10BaHue, MoJIuMophu3m

NudopmaninoHHble TEXHOJIOTUH

4.1

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaIM3a JaHHBIX: [POTHO3MPOBAHUE,
KiaccuuKanus, KiIacTepu3alus, aHajdn3 OTKIOHeHWH. [locrmemnoBaTenbHOCTD
pellieHrs 3a/lady aHajan3a JaHHbBIX: cOOp MEPBUYHBIX AAHHBIX, OUMCTKA U OLIEHKA
KayecTBa JaHHBIX, BbIOOp W (WJIM) TOCTPOCHHE MOJENH, Ipeodpa3oBaHue
JAHHBIX, BU3YyaJu3allMs JaHHbIX, MHTEpOpeTanus pe3yiabTaToB. [IporpamMmmubie
cpeactBa u MHTepHET-CepBUCHI i1 OOpabOTKM M TIPEACTABICHUS ITaHHBIX.
Bonbmve nanneie. MammHHOe o0yueHue

4.2

AHanmu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX Tabaul. BeluncieHune cymwmsl,
cpenHero  apuMeTHUecKoro, HauOonbliero  (HAMMEHBIIEro)  3HAYCHUS
nuanazoHa. Beruncinenue ko3dduimenta Koppensuuu JABYX pSAOB JAHHBIX.
[Toctpoenue cronOuaThiX, JUHEHYATHIX M KPYroBeIX nuarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lonbop MMHUU TpeH[a, pelieHue 3ajayd MPOrHO3UPOBAHUS.
Pemenue 3a1a4 onTUMU3ALUY C TIOMOIIBIO AIEKTPOHHBIX TaOJIHIL

4.3

Juckperuzanusi TNpd  MAaTEMaTHYECKOM  MOJEIUPOBAHWU  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue JABMKEHHUs. MojenupoBaHue OHOJIOTHYECKUX
cucreM. MaremaTuueckue MOJAEIM B SKOHOMHKE. BpluucnurenabHble
SKCHEpUMEHTHl ¢ MojensMu. OOpaboTka pe3yiabTaToOB 3KclepuMeHTa. Meton
HauMEHBIIMX KBajpaTroB. OLEHKAa YHCIOBBIX IapaMETPOB MOJAEIUPYEMBIX
O0BEKTOB M TpollecCCOB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3ylibTaTaMm
JKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE MOJENN. Meronsl Momnte-Kapuo. Nmuranmonnoe
MojienupoBanue. CHCTEMBI MaCCOBOTO 00CTYKUBaHHS

4.5

Tabnuunble (pensiuoHHbIe) 6a3bl NaHHBIX. Ta0nuia - mpencTaBlIeHUE CBEACHUIA
00 ompotunHbIX 00BekTax. Ilone, 3amuce. Kirou tabmuiel. Paborta ¢ roroBoit
0a3oii maHHBIX. 3anonHeHue 0a3bl AaHHBIX. [louCk, copTHpoBKa U (UIBTpAIUS




JAHHBIX. 3ampockl Ha BHIOOPKY JaHHBIX. 3ampochkl C  IapaMeTpaMmu.
Boruucnsiembie moss B 3anpocax.

MHoroTtabiauunable 0a3bl JaHHBIX. THUIBI CBSI3eH Mexny TaOimiamu. BHemHui
kitod. [lenocTHOCTH 0a3bl JaHHBIX. 3aMPOCH K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TexctoBblli mpoueccop. CpencrtBa IMOUMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKyMEHTHL. CHOCKH, OTJIaBJICHUE.
[IpaBuna UUTHPOBAHUS WMCTOYHUKOB U odopmieHuss Oubmmorpadudeckux
CCBUIOK




