HpOBepHeMbIe Tp860BaHI/IH K pe3y/jibTaTaM OCBOE€HUS OCHOBHOM O6pa3OBaTEHLHOﬁ MMporpaMMbl

(10 knacc)

Kop nposepsiemoro
pesy/bTaTa

TpoBepsieMble TIpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHs] OCHOBHOM 00pa3oBaTe/bHOM
MpOrpaMMbI CpefiHero o61ero 06pa3oBaHust

1

ITo teme «LludpoBas rpaMOTHOCTb»

1.1

BnaseHue mpejcTaBieHUsIMA O pPOJIM MHGOPMAlLMM W CBS3aHHBIX C Hell TpOLIeCCOB B
NpUpojie, TeXHWKe | OOIecTBe, TMOHSATUAMM «UHGOPMaIUs», «UH(POPMALIMOHHBIHA
TIPOLIeCC», «CHCTEeMa», «KOMITIOHEHTBI CHUCTEMBI», «CUCTEeMHBIN 3¢ dexT»,
«H(bOpMaLMOHHAsI CHCTeMa», «CHUCTeMa VIpaB/eHUs»; BiaJleHhe MeToJaMH TIoMCKa
vHbopMald B ceTH VIHTepDHET, yMeHHe KPUTWYECKA OIeHWBaTh WH(OPMAIIHTO,
TIO/TyY€HHY0 U3 ceTu VHTepHeT

1.2

YMeHue XdpaKTepru30BaThb 6obIe [laHHbIe, TIpUBOAWUTH TIpUMeEpbl MCTOUYHUKOB HX
TMoJIlyuyeHHrs Y HallpaBJ/I€eHW UCIT0/Ib30BAHUA

1.3

IToHMMaHKe OCHOBHBIX TPUHIIMIIOB YCTPOHCTBA M (DYHKI[AOHMPOBAHUS COBPEMEHHBIX
CTal[MOHAPHBIX W MOOHW/IBHBIX KOMITBIOTEPOB; TEHZEHIUH pPa3BUTHsI KOMITbIOTEPHBIX
TeXHOJIOTHI; B/lajleHre HaBbIKaMK PabOoThl C OMEepaljMOHHBIMU CUCTEMaMU M OCHOBHBIMU
BU/IaMM TIPOTPaMMHOTO o0ecrieueHusi [ijisi pellleHUs] yueOHBIX 3aJau MO BLIOpaHHOM
crieLpanu3anum

ITo Teme «TeopeTrueckrie OCHOBBI UHOPMATUKK»

2.1

IToHMMaHWe OCHOBHBIX TIPHUHIAIIOB AWCKPETH3al[dM Pa3MuHBIX BHAOB HWH(OPMAIUH;
yMeHHe Orpee/iaTh WHPOPMAIIMOHHBIA 00bEM TEKCTOBBIX, IpadMUeCKUX M 3BYKOBBIX
JlaHHBIX TIpPY 3a/laHHbIX NTapaMeTpax AUCKpeTH3alui

2.2

YMeHUe CTPOUTH HepaBHOMEDHBLIe KO[Ibl, AOMYCKAloIe OJHO3HAUHOe AeKOANpOBaHUe
coobueHuit (mpehUKCHbIE KO/bI); UCMOJIb30BATh MPOCTEHIINME KO/Ibl, KOTOPhIE TIO3BOJISTOT
00HapY>KUBATh U UCMIPABJISATH OIIKMOKY TIPY Tiepefiaue JaHHbIX

2.3

BnageHue TeopeTHUeCKUM arrapaToM, TMO3BOJISIIOIIMM OCYLIECTB/IATh TPe/CTaBlIeH1e
3a/IAHHOT'0 HATypabHOTO UKC/IA B PA3/IMUHBIX CUCTEMAX CUUC/IEeHUS

24

BrajieHe TeOpeTMUeCKHWM armaparoM, MO3BOMSIOIMM BbINIOHAT Tpeobpa3oBaHUs
JIOTMUeCKUX BBIPDOKEHUH, UCITOMB3Ysl 3aKOHBI areOphl JIOTHKH

o Teme «VH(bOpPMaLMIOHHbIE TEXHOIOTHI»

3.1

YmeHuve CO31aBaTb CTPYKTYPUPOBAHHbI€ TE€KCTOBbI€ AOKYMEHTBI MU AE€MOHCTPALIMOHHLIE
MaTepHa/ibl C HUCII0/Ib30BAHUEM BO3MO>XHOCTEMH COBPEMEHHBIX TMPOrpaMMHBIX CpPe[CTB U
00/1auHBIX CepBHCOB

3.2

YMeHue UCHO/b30BaTh TabyMyHble (pessI{MOHHBbIE) 0a3bl JJaHHBIX, B UYaCTHOCTH,
COCTaBJISITh 3aMpPOChl B 0a3aX ZaHHBIX (B TOM UMC/IE BLIUMC/ISIEMBIE 3aITPOCHI), BBITIOTHSIThH
COPTHPOBKY U TIOMCK 3amnucel B 6a3e JaHHBIX; HAMOJHATL pa3paboTaHHy0 6a3y JaHHBIX

3.3

YMeHHe HCMN0/b30BaTh 3JIGKTPOHHbIE Ta6]II/II_U)I A1d dHa/l3a, TIpeACTaB/JI€HUA W
06p860TKI/I JAaHHBIX (BK]'[I-O‘—IaF{ BbIUMC/IEHHWE CYMMBI, CpeaHero apI/IClJMETI/I‘JECKOFO,
HaubOJIbIIer0 ¥ HAUMEHbIIIero 3Ha‘vIEHI/II‘/JI, peiieHue ypaBHEHHﬁ)

Kopg,

[TpoBepsieMblit 371eMeHT CO/iep>KaHUS

1 Ludposasi rpaMOTHOCTD




1.1

IpuHUMnbl  paboThl KoMmbioTepa. IlepcoHanbHBIA KOMIBIOTEP. BbIOOp KOHGUrypanuu
KOMITbIOTepa B 3aBUCUMOCTH OT pelllaeMbIX 3a7au

1.2

OCHOBHBIE TEHJIEHLJUM Pa3BUTHSl KOMITBIOTEPHBIX TeXHOIOTMH. [lapasienbHble BBIUMCIEHUS.
MHororpoueccopHble cucTeMbl. CyrepKOMIbIOTepbl. MUKPOKOHTpOJ/IEpEl. PoO0TH3HMpPOBaHHbIE
TIPOU3BO/ICTBA

1.3

daiinoBas cucteMa. [Touck B ¢aiioBoit cucteme. OpraHuzariyisi XpaHeHHs: 1 00pabOTKU AaHHBIX
C UCII0/Tb30BaHKEM MHTEPHET-CePBUCOB, 00/1aUHbIX TEXHOJIOTHI 1 MOOMIBHBIX YCTPOMCTB

TeopeTtnyeckrie 0CHOBBI MH(OPMATHKH

2.1

Wudopmanys, faHHbIe U 3HAHUS. YHHBEPCAIbHOCTh AWCKPETHOTO MpeCTaB/eHnsT HHGOpMaLyu.
JlBoruHOe KoJupOoBaHue

2.2

PaBHOMepHBIe U HepaBHOMepHbIe KoAbl. Y cioBue daHo

2.3

TMoaxomsl K wu3MepeHuto wuHpopmarmu. CymnHocTh 06beMHOro (andaBUTHOTO) TOAXO4A K
U3MepeHH0 MH(OpPMAaLUy, orpejeieHre 6UTa C TOYKK 3peHHs an(aBUTHOrO MOAXOJA, CBSI3b
MeXZy pa3MepoM ajdaBuTa ¥ HH(GOPMALMOHHBIM BECOM CHUMBO/A (B TIPEANONIOKEHHH O
DaBHOBEPOSITHOCTH TIOSIBIIEHUS] CHMBOJIOB), CBSI3b MeX/y €IWHHUIIAMU HU3MepeHrsi MHGOPMAaLHH:
6ut, Oaiit, KbaiiT, Mbaiit, I'6aiiT. CyL[HOCTb COZlep>KaTeJbHOrO (BEPOSITHOCTHOTO) MOAX0za K
M3MepeHHI0 NH(GOPMALVH, orpe/iesieHre OUTa ¢ MO3WLMH COZlep>KaHUs COODIIIeHust

2.4

NudopmatonHele miporieccel. [lepepaua uHbopmaruy. VICTOUHMK, TPUEMHHK, KaHaja CBSI3H,
CUrHam, KogupoBanue. VckaxeHre nHGopManyu npy repesade. CKOPOCTb Tepesjauu AaHHBIX 110
KaHamy CBsi3u. XpaHeHre WH(OpMayy, 00beM namsTu

2.5

Cucrembl. KOMIOHeHTBI cuUCTeMBbl U MX B3auMogeiicTBue. CUCTeMbl yIIpaBeHUs. YTipaB/ieHHe
KaK MH(OPMaI[MOHHBIN nporjecc. ObpaTHast CBSI3b

2.6

Cucrembl cunciieHys. PasBepHyTast 3alich LiesbIX U APOOHBIX YKCes B MO3UIMOHHBIX CHCTeMax
curcseHus. CBoMCTBa MO3WLMOHHOM 3alMCHU YHMC/Ia: KOAWYeCTBO LU(p B 3alucH, NpHU3HaK
JIeTAMOCTH YK(Jla Ha OCHOBaHHE CHCTeMbI CUMCJIeHHs. AJITOPUTM TepeBoja Lieoro uucsia u3 P-
WYHOM CHCTeMbI CUMC/IeHUs B [eCITUUHYI0. AJITOPUTM TlepeBoZa KOHeUHOW P-uuHoil fpobu B
JleCITUYHYI0. AJITOPUTM IlepeBOfla LieJIor0 YKCaa W3 JeCATUYHOM CUCTeMbl CUMCIeHUs B P-
WuHyl0. [IBOMYHasg, BOCBMepUYHasa U LIeCTHaJLaTepuyHasl CUCTeMbI CUMC/IeHUS], NTepeBOj, UKCes
MeXZly 3TUMH cucTeMaMU. Apu(MeTHUeCKre Orlepaliiy B MO3ULMOHHBIX CUCTeMax CUUC/IeHUs

2.7

Hpe,[[CTaB]'[eHI/Ie LeJIbIX ¥ BellleCTBEHHBIX UK CesT B IIaMATH KOMITIbIOTepa

2.8

KomupoBanue tekctoB. Koaupoeka ASCIL. OpnobaiitHbie koaupoBku. Ctanzapt UNICODE.
Komupoeka UTF-8. Onpeenenvie nHGOPMaIiuOHHOTO 00beMa TEKCTOBBIX COOOILeHNH

2.9

KomupoBanue u3obpaxkenuii. OrieHKa MH(POPMAIMOHHOTO OOBEMa pacTpPOBOTO rpaduuecKkoro
n300pakeHUs TIPY 3a/JaHHOM paspellieHHH U IiybrHe KoAupoBaHus 1iBeta. KogupoBaHue 3ByKa.
OteHKa MHPOPMALIMOHHOTO 00beMa 3BYKOBBIX IaHHBIX TIPH 3a/IaHHBIX YaCTOTe AWCKPEeTH3aLyd 1
Pa3psSHOCTH KOJUPOBaHUS

2.10

Anrebpa norviku. Bbicka3sbiBanusi. Jlornueckue onepaiuu. Tabiauiibl UCTUHHOCTH JIOTUYECKUX
ornepanyil  «IU3bIOHKIUS», «KOHBIOHKLIUSI», «UHBEPCHs», «UMIUIMKALWs», «IKBUBATEHLIIUS».
Jlornueckue BbIpaKeHHUsl. BbIunc/ieHWe JIOrMUeCKOro 3HaueHHsI COCTABHOIO BBICKA3bIBAHUS IPU
W3BECTHBIX 3HAYEHMSIX BXOZSAIINX B HErO JIeMEHTapHBIX BbICKa3blBaHWH. TabmUIbl HCTUHHOCTH
JIOTUYEeCKUX BbIpAKeHWH. Jlornyeckve orepanuy U ONepalyy HaJ MHOXXeCTBaMmU. IIprMepsl
3aKOHOB anreOpbl JIOTWKW. OKBUBaJeHTHbIe TpeoOpa30BaHUs JIOTMYECKWX — BbIPa’KEHHH.
Jlornueckue ¢yskimu. IToctpoeHre 10ru4eckoro BhIpakeHUsl C AaHHOHN TabsuLieldl MCTHHHOCTY.
Jlornueckue 37eMeHTH! KoMrbloTepa. Tpurrep. CymmaTop. IlocTpoeHre cxeMbl Ha JIOTMUECKUX
3/IeMeHTax M0 JIOTUUeCKOMY BbID&KEHMIO. 3alMCh JIOTMUECKOTO BbIPaKEHHUs! 110 JIOTUYeCKOH
cxeme

VHbopMaLioHHbIe TEXHOIOTHU

3.1

TekcroBblii mporieccop. PemaktripoBanune W ¢(opmarupoBanue. [IpoBepka opdorpadmu u




rpammatukd. CpefcTBa MOMCKAa W aBTO3aMeHbl B TEKCTOBOM IpoLeccope. Mcrosnb3oBaHue
CTUmei.
cepBuchl. KomiekTrBHas paborta ¢ A0KyMeHTOM. VIHCTPYMEHTBI PeIleH3MPOBAHUS B TEKCTOBBIX
nipotieccopax. [lenoBas reperyicka. Pedepar. [IpaBusia LIUTUPOBaHKS UCTOYHUKOB U 0popMIIeHNsI
6ubmmorpaduueckux ccbuoK. OdopmiieHHe CITUCKA TUTEPATYPbI

CTpyKTYpHpOBaHHbIE TEKCTOBbIe [JOKYMeHTbl. CHOCKM, orzaBjeHue. OO6mauHble

ITpoBepsiemble TpeOOBaHUS K pe3ysibTaTaM OCBOEHHSI OCHOBHOM 006pa30BaTe/IbHOM MPOrpaMMel

(11 xmacc)

Koz npoBepsiemoro
pe3yJ/bTara

ITpoBepsiemMble TIpeJiMETHBIE Pe3y/IbTaThl OCBOEHUsI OCHOBHOM 00pa3oBaTebHOM
MpOrpaMMbl cpesjHero o01iero 06pa3oBaHus

1

ITo Teme «LIudpoBasi r(paMOTHOCTb»

1.1

Hamuuve mipefcTaB/ieHH O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MHpe; 00
0OLIMX TIPUHLIUTIAX Pa3paboTKy ¥ GYHKLMOHUPOBAHKS MHTEPHET-TIPHUIOKEHUH

1.2

YMeHHe OpraHu30BbIBaTh JMYHOE HMH(OPMALMOHHOE MPOCTPAHCTBO C UCII0/Ib30BaHHEM
Pa3/MUHbIX CPeACTB LW(POBBIX TEXHOJOTHM; IMOHMMaHWe BO3MOXKHOCTEH IM(POBBIX
CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, IU(POBBIX 00pa3oBaTe/NbHBIX CEPBUCOB; TOHUMAHHe
BO3MOJKHOCTE U OrpaHUUYeHUN TeXHOJIOTMM MCKYCCTBEHHOT'O WHTe/IeKTa B Pa3/MUHbIX
00/1aCTAX; Ha/IMUKe Mpe/ICTaB/IeHri 06 UCI0/Ib30BaHUKM WH(OPMALIMOHHBIX TEXHOJIOTHH B
pa3IMuHbIX NpodecCUOHaIbHBIX chepax

ITo Teme «TeopeTruecKkre 0OCHOBBI MH(OPMAaTUKK»

2.1

BiiafieHre TeopeTHUeCKUM amrapaToM, MO3BOJISIOIUM OINpee/iTh KpaTyalllii MyTh BO
B3BelIeHHOM rpade M KOJMUECTBO ITyTeM MeXJy BepIIMHAMH OpHEHTHPOBaHHOTO
aIMK/INIecKoro rpada

ITo Teme « AIrOPUTMBI ¥ IPOTPaMMUPOBaHUE

3.1

YMeHHe 4YWTaTb U TOHMMATh IIPOrpaMMBl, peayM3yIoLIe HeC/I0KHbIe aJrOpPUTMBbI
00paboTKM YMC/IOBBIX U TEKCTOBBIX JA@HHBIX (B TOM UMC/IE€ MaCCHBOB M CHMBOJIBHBIX
CTPOK) Ha BBIODAaHHOM /i1 W3YyYeHHS YHUBEPCAJbHOM SI3bIKE IPOrPaMMHPOBAHHUS
Bricokoro ypoBHs ([Tackans, Python, Java, C++, C#); ymMeHHe aHa/M3UPOBaTh aTOPUTMBI
C WCIONTB30BaHUEeM TabJuL] TPAaCCHPOBKY; OTIpefiesisiTh 6e3 HCIO0/Ib30BaHMsT KOMIIBIOTepa
pe3yJsIbTaThl BBITOJHEHUs] HEeCT0KHBIX ITPOTrPaMM, BKJIIOUAIOMMX LIMK/IbI, BETBJIEHUS U
TMOATIPOrPaMMB], TIPU 33/JaHHBIX UCXOAHBIX JaHHBIX

3.2

YMenne MoauMGHUIVMPOBaTL TOTOBble TIPOTpaMMBbl JiIsT DelleHWs HOBBIX 3afad,
WCIT0/Tb30BaTh UX B CBOMX IMPOrpaMMax B KauecTBe MO/IporpaMM (rpoueayp, QyHKLui)

3.3

YMeHue peanr30BaTh 3Tarlbl PelleHus 3a7jau Ha KOMITBIOTepe; YMeHHe peayi30BbIBaTh Ha
BbIOpDAaHHOM /IJI1 M3yueHHs sI3bIKe IMPOrPaMMUPOBAHUS BLICOKOro ypoBHsi (Ilackaib,
Python, Java, C++, C#) TumnoBble aarOpuTMbl O00pPAOOTKM UKMCEJ, UMCIOBBIX
TOC/Ie/[OBaTeIbHOCTE M MAaCCUBOB: TIPEJICTaBJIEHHE UKC/Ia B BHJEe Habopa MpOCTBIX
COMHOXKUTE/IEH; HaxXOXKAeHWe MaKCHMaJbHOW (MHUHMMAJbHOW) LUGPHI HAaTypasbHOTO
YyKCsa, 3alMMCaHHOIO B CHUCTEMe CUMC/IeHUs C OCHOBaHMEM, He TMpeBbimatomium 10;
BbIUKMC/IeEHMEe OOOOLIEHHBIX XapAaKTEPUCTHUK 3/IEMEHTOB MacCHMBa WM UYHC/IOBOM
Toc/e[0BaTelbHOCTA ~ (CyMMBI,  TIPDOM3BeZleHHsI  CpeJHero  apupMeTH4ecKoro,
MUHUMAaTbHOT O u MaKCHMaJIbHOT'0 3/1eMEeHTOB, KOJIM4YecTBa 3/IeMeHTOB,
V/IOBJIETBOPSIFOIINX 33/JaHHOMY YCJIOBHIO); COPTHUPOBKY 3JIEMEHTOB MaCCHBa

ITo Teme «VIH(OpMaIIOHHBIE TEXHOIOTHH»

4.1

YMeHue UCII0/1b30BaTh KOMIIbIOTEPHO-MaTeMaTHUeCKre MOZIe/N [ij1sl aHa/Iu3a 00beKTOB U
npolieccoB: (OPMY/IMpOBaTh Lie/ib MOZEeNVPOBAaHUs, BBINOJNHATb aHaau3 pe3y/bTaToB,
TIO/TyUeHHBIX B X07ie MO/IeIMPOBaHHUs]; OLIeHUBaTh aZleKBaTHOCTb MO/e/I MO/le/TUpyeMOoMYy
00BeKTy WM TIPOLIeCCy; TPefCTaB/IATh Pe3y/IbTaThl MOJeMPOBaHUs B HAIJISIJHOM BU/e




ITpoBepsieMble 31emMeHThI cogepykanus (11 kmacc)

Kopg,

ITpoBepsieMblit 371eMeHT CO/iep>KaHUs

Hudporasi rpaMOTHOCTB

1.1

[MpuHLMIBI TIOCTPOEHUs] W amrnapaTHble KOMIIOHEHTbl KOMIbIOTepHbIX ceTel. CeTeBble
npoTokoJiel. CeTb VIHTEpHeT. Azipecaniys B ceTy VIHTepHeT. CucTeMa [JOMEHHBIX UMeH

TeopeTtnyeckre 0CHOBbI MH()OPMATHKH

2.2

I'pacer. OcHoBHBIE TIOHATHS. Buzbl rpadoB. PeineHne anropuTMuueckux 3ajau, CBS3aHHBIX C
aHamM3oM rpadoB (IIOCTpOeHHWe ONTHMAIBHOIO IyTH MeXKAy BepIIMHaMmy Tpada, orpefeneHue
KOJIMUeCTBa Pa3/IMUHbIX MyTel MeX/[y BepIIMHAMU OPHEHTHUPOBAHHOTO allMK/INYecKoro rpaga)

2.3

HepeBrsi. buHapHoe nepeBo. [IMCKpeTHble Wrpbl JBYX WIPOKOB C TOMHOM HWHGOpMaLei.
[MocTtpoeHue nepeBa mMepebopa BapHAHTOB, OMMCAHWE CTPAaTE€THM WrPhbl B TabIMUHON QopMme.
BbIMTphIILIHBIE CTPATeTHH.

Vcrionp3oBaHue rpadoB M IepeBbeB MPH ONTMCAaHUK 00BEKTOB M TIPOLIECCOB OKPYIKAIOIIero Myupa

AnTopuTMBI U ITPOrpaMMHUpOBaHKe

3.1

OrmpezienieHe  BO3MOKHBIX pe3yJ/IbTaTOB PabOThI TPOCTEHIIMX alrOpUTMOB  YIIpaBIeHUS
WCITIO/IHUTENSIMM M BBIUMC/IMTE/IbHBIX aIropuTMoB. OripefiesieHMe UCXOAHBIX [aHHBIX, TPU
KOTOPBIX alTOPUTM MOXKET JIaThb TPeOyeMBIil pe3ysbTaT

3.2

JTarbl pellieHus 3a/a4 Ha KomrbioTepe. S3bIK iporpammupoBanus (Ilackans, Python, Java, C++,
C#). OcHoBHble KOHCTPYKLMM $I3blKa IIPOrpaMMHMpOBaHMsl. THIMbI JaHHBIX: Ile/IOUHC/IEHHbIE,
BellleCTBEHHble, CHUMBOJIbHBIE, JlorMueckre. BereneHus. CocTaBHble ycaoBus. LIuKbl C
ycioBreM. 1TUKIbI 110 mepeMeHHOH. Vcrionb3oBaHue TabuIHL] TPACCHPOBKH

3.3

Pa3paboTka ¥ MporpaMMHasi peajn3aliysi airOPUTMOB PellleHus] TUMOBbIX 3a/1au 6a30BOT0 ypOBHSI.
[MpumepsI 3ajau: aaropuTMbl 06pabOTKYU KOHEUHOH UKCIOBOH M0C/Ie/[0BaTeIbHOCTU (BBIUMC/IEHHE
CyMM, MPOU3BE/IEHUM, KOJIMUECTBA 3JIEMEHTOB C 33[JaHHBIMM CBOWCTBAMH), a/JITOPUTMbI aHa/IM3a
3aITUCH YMCeN B TIO3WIMOHHON CHUCTEMe CUMC/eHWs, aJTOPUTMBl DEIIeHHsl 3afiad MeTOo/[0M
nepe6opa (TIorCK HaubobILero oOIIero AeuTeNs ABYX HaTypPaIbHBIX UKCesl, MPOBepKa UKcia Ha
TIPOCTOTY)

3.4

O6paboTKa CHMBONBHBIX [aHHBIX. BCTpoeHHble (YHKLUUM S3bIKa MPOrPaMMHPOBaHUS [ijist
00paboTKK CHMBOJIBHBIX CTPOK

3.5

TabnuuHble BeMUMHBI (MaCCUBBI). AJITOPUTMBI pabOThI C 3/IEMEHTaMU MacCHBa C OJHOKPATHBIM
MPOCMOTPOM MacCHBa: CyYMMHDOBaHHe 3/IeMEHTOB MacCHBa, MOJCYeT KOJWYecTBa (CyMMbI)
3/IEMEHTOB MAacCHBa, Y/OBJETBOPSIOIIMX 33[JaHHOMY YC/IOBUIO, HAxXOXXAEeHHe HaubOJIbILero
(HaMMeHBIIIET0) 3HAUEHHST 3/IEMEHTOB MaCCHBA, HaXOXKeHUe BTOPOT'O TI0 BeTMUMHE Hanbo/IbIlero
(HauMeHbllIer0) 3HaueHWsl, JIMHeWHBbIA TOUCK 3/eMeHTa, TepecTaHOBKa 3/IeMEHTOB MacCuBa B
obpaTHOM TIOpsIZKe.

CopTupOBKa OJHOMEpPHOro MaccuBa. IIpocTble MeTO[bl COPTHDOBKM (Hampumep, MeTOJ,
Ty3bIpbKa, MeTO/| BbIOOpA, COPTUPOBKA BCTaBKaMu). [ToArporpaMmel

WHdopmaLmoHHbIe TEXHOIOTHN

4.1

Amnanmu3 AaHHBIX. OCHOBHBbIE 3ajd4 dHa/IM3a [AdHHBIX: TIPOrHO3WMPOBdHHE, KJ'[aCCI/I('l)I/IKaL[I/IH,
K/1aCTepu3alus, aHa/In3 OTKJIOHEHUH. HOC]’IE,[[OB&TE]H)HOCTL pelieHuda 3a4a4 adHa/IM3d [AdHHBIX!
C60p NepBUYHBIX [JdHHBIX, OUMCTKA WU OILl€HKa KaueCTBa [AdHHBIX, BLIGOP u (I/IJII/I) rnocTpoeHue
Mozjesu, npeo6paaoBaH1/1e AAHHBIX, BU3ya/In3aliyis JaHHBIX, MHTEPIIpeTalys pe3y/JbTaTOB

4.2

Ananu3 AaHHBIX C TIOMOLIBIO 3JIEGKTPOHHBIX Ta6}'II/IL[. Briuncnenue CyMMBI, CpeaHero
apI/ICbMeTI/I‘{ECKOFO, HauOO/IbIIIero ¥ HauMeHbIIero 3HaUeHUi Araria3oHa

4.3

KOMHb}OTepHO—MaTeMaTI/IqeCKI/Ie MO/JieJIn. JTarbl KOMIIbIOTEPHO-MAaTe€MaTH4Y€CKOI'O
MO/JIe/TMPOBaHNA: IMOCTaHOBKa 3aa4H, pa3pa60TKa MOJeu, TeCTUPOBaHNe MOJesu,




KOMITBIOTEPHBIN 5KCIIepUMEHT, aHa/ln3 pe3y/IbTaToB MO/|e/TMPOBaHMs

4.4 YucrieHHOe pellieHre YPaBHEHHUH ¢ TTOMOLLBIO TI0/100pa rlapameTpa

4.5 Tabnuunbie (pessiyoHHbIe) 6a3bl faHHbIX. Tabuila - IpeCTaBieHre CBe/leHNi 00 OHOTUITHBIX

obrekTax. Ilose, sammcs. Kirou tab/mnpl. Pabora ¢ rotoBoii 0a30ii AaHHBIX. 3aro/iHeHre 6asbl
JaHHbIX. [ToucK, copTHpOBKa U (UIBTPALIUS 3anuceid. 3arpockl Ha BLIOOPKY JaHHBIX. 3arpoCkI C
rapaMeTpamiy. BeIunc/isieMele ToJIs B 3aIpocax.

MHuoroTtabiuHble 6a3bl JaHHBIX. THITB CBA3€H MeX Iy TabauiiaMu. 3ampockl K MHOTOTab/IMUHBIM
0a3aM JJaHHbIX

IpoBepsiemble Ha EI'D no undopmaTrke TpeboBaHMs
K pe3y/bTaTaM OCBOEHUsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI
cpeziHero obiero 06pa3oBaHust

Kop nposepsiemoro
TpeboBaHUs

ITpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3y/IbTaTaM OCBOEHHsS] OCHOBHOM
06pa3oBare/ibHOM MPOrpaMMbI CpeiHero 0011ero 06pa3oBaHust

1.

3HaTb (MOHUMATh)

1.1

[ToHrMaHWe OCHOBHBIX TPUHLIMIIOB YCTPOWMCTBA U (PYHKLMOHMPOBAHHS COBPEMEHHBIX
CTAlIMOHAPDHBIX U MOOW/BHBIX KOMITBIOTEPOB; TEHEHIIUH DAa3BUTHS KOMITBIOTEPHBIX
TeXHOJIOTHI; B/IaJIeHWe HaBbIKaMK PabOoThl C OMEPaljMOHHBIMU CUCTEMAaMU U OCHOBHBIMU
BU/IaMM TIPOTPaMMHOTO obecrieueHusi [yl pellleHUs] yueOHBIX 3aJau MO BbIOpaHHOM
CTieLan3auu

1.2

Hanuuve npezcTaBieHnii o 6a30BbIX NPUHIMIIAX OPraHU3aliy U (DYHKIMOHUPOBAHUS
KOMIIbIOTEPHBIX CeTeit

1.3

IToHrMMaHKe OCHOBHBIX TIPUHIUIIOB JUCKPEeTHU3al| Pa3/IMUHbIX BUJ0B I/IHCl)OpMaI_II/H/I

1.4

IMoHumaHWe 6a30BBIX AJTOPUTMOB 00PAOOTKM YMC/IOBOW M TEKCTOBOM HHGMOpMaLUu
(3amMch uMcen B TO3ULMOHHOW CHUCTeMe CYMC/IEHHUS, [AeIMMOCTb LiebIX UMCer;
HaxoXXJeHre BCeX MPOCTBIX UMCes B 33/laHHOM Juaria3oHe; 06paboTka MHOTrOpaspsiHbIX
Lie/TbIX UKCesl; aHaIu3 CHMBOJIBHBIX CTPOK U APYTHX), alTOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue beHKL[I/IOHaJ'ILHbIe BO3MOXXHOCTHW MHCTPYMEHTA/IbHBIX CPeACTB Cpebl pa3pa60TK1/1

1.6

BrajieHre OCHOBHBIMU CBeJIeHUAMH O 6a3ax JaHHbIX, MX CTPYKTYpe, CPeACTBAX CO3/aHMsI
¥ pabOoThbl C HUMHU

1.7

IToHnMaHNe BO3MOXKHOCTell W OrpaHWYeHHM TeXHOJOTHH MCKYCCTBEHHOrO MHTe//IeKTa B
pa3/MUHBIX 00/1acTsX; HalMWuhe TIpeJCTaBIeHuHd 00 HMCHo/B30BaHUM WH(OPMALMOHHBIX
TeXHOJIOTWM B PAa3/TUUHBIX MMPOheCcCoHaTBHBIX cdepax

1.8

BrafieHve TeOpeTUYecKUM arnapaToM, IO03BOJISIOIIUM OCYIIECTBIISITh TpeJCTaB/ieHHe
3alaHHOTO HATypaJbHOTO YH(/Ila B Da3/MUHBIX CHCTeMax CUMC/IEHHUS; BBITIO/HATD
npeoOpa3oBaHMsl JIOTMUYECKUX BBIDAKEHHH, HCIOb3ysl 3aKOHBI ajareOpbl  JIOTHKY;
OTIpe/le/IATh KpaTUallliii MyTh BO B3BeIIeHHOM Trpade U KOJMUeCTBO IyTed MeXIy
BepIIMHAMH OPHEHTHPOBAaHHOTO allK/IM4YecKoro rpada

YmeTb

2.1

YMeHue UCII0/1b30BaTh KOMIIbIOTEPHO-MaTeMaTHUeCKHe MOZIe/H [ijisl aHa/Ii3a 00beKTOB U
npolieccoB: (GOpPMy/IMpOBaTh Lie/ib MOZENVPOBAHUS, BBINOJMHITh aHaau3 pe3y/bTaToB,
TIO/TyYeHHBIX B X07ie MO/IeTMPOBAHHsI; OLIeHNBAaTh aZleKBaTHOCTb MO/Ie/TN MO/Ie/TUPyeMOMY
00BEeKTY WM TIPOLIeCCy; TIPeJCTaB/IATE Pe3y/IbTaThl MOJe/MPOBaHUs B HATJISIJHOM BH/E

2.2

Ymenuve kmaccuuIMpoBaTh OCHOBHBIE 33Jjaud aHa/M3a AAHHBIX (MIPOTHO3WPOBAHUE,
KaccuuyKarus, KaacTepusaliyisi, aHaIu3 OTKJIOHEHWI); TIOHMMAaTh M0C/IefoBaTelbHOCTh
pelleHus 3aJja4 aHa/M3a JaHHbBIX: COOp TIePBUYHBIX JIaHHBIX, OUMCTKA U OL|eHKa KayecTBa




[IAHHBIX, BbIOOD ¥ (WJIM) MOCTPOEHUE MOJeN, Npeobpa3oBaHUe JAHHBIX, BU3yau3aliyis
JlaHHbIX, UHTepIIpeTalsi pe3y/IbTaToB

2.3

YMmeHue onpeziesisiTe UHGOPMALIMOHHBIM 00BEM TEKCTOBBIX, IpadMuecKuxX U 3BYKOBBIX
JAHHBIX TIPY 33/JaHHBIX I1apaMeTpax [UCKPeTH3alMd. YMeHWe OIpeJessaTh CPefHIOH
CKOPOCTb Iepe/jaul JJaHHbIX, OL|eHUBaTh M3MeHeHHe BpeMeHH Iepesjaud Ipy U3MeHeHUH
HMH(OPMALMOHHOT0 06beMa IaHHBIX M XapaKTePUCTHK KaHaza CBSI3U
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YMeHue CTPOUTH KOA, O6ECHELII/IBaI-OIJ.[I/II‘/JI HAVMEHBIIYI0 BO3MOXXHYIO CpPpe€JHIOH0 [AJIMHY
COO6LL[BHI/IH npu W3BECTHOH YacTOTe CUMBOJIOB

2.5

YMeHHe HCH0/Ib30BaTh Mpyu pelleHrur 3aJad CBOMCTBA HO3PILIHOHHOI>1 3alicu 4yuces,
aJITOPUTMBbI TTIOCTPOEHUA 3aIllMCHU UnC/la B HO3HLII/IOHH01>1 cucreMe CUHC/IeHuda C 3aJdHHBIM
OCHOBaHMEM M TIOCTPOE€HUA YMC/a I10 CTPOKe, CO,E[Ep)K(:ILL[Eﬁ 3alMiCh 3TOro 4ucjiaa B
l'IO3I/IL[I/IOHHOI‘/JI cucreMe CyuC/IeHUdA C 3aJddHHBIM OCHOBAHUEM; YM€HNe BBIIIOJ/IHATH
ElpI/I(I)ME'TI/IHECKI/Ie oriepaljiu B ITO3ULIMOHHBIX CUCTEMaX CUHUC/IEHUs

2.6

YMeHUe CTpOUTH JIOTMYECKOe BbIpaKeHHWEe B [U3bIOHKTMBHOW U KOHBIOHKTUBHOH
HOpMajIbHBIX (opMax 10 3aJjaHHOM TabyMile HCTUHHOCTH; WCC/Ie[oBaTh 00JacTb
WCTMHHOCTH  BbICKA3bIBaHUS, COJiep)Kalllero I1epeMeHHble; pellaTbh  HeC/lI0KHbIe
JIOTUYeCcKHe YpaBHeHHS

2.7

YMeHue pellaTh aArOPUTMHUUYeCKHe 3a7jaud, CBs3aHHble C aHa/IM30M rpadoB (3afauu
TIOCTPOEHMsI ONTUMAJIBHOTO ITYTH MeX[y BepLIMHaMH Tpada, orpesie/ieHUs] KOIHUeCTBa
Pa3/IMYHBIX MyTel MeXKy BepIIMHAMU OPUeHTUPOBAHHOTO alfUK/INIecKoro rpada)

2.8

YMeHue UCII0/1b30BaTh [iepeBbs IIPY aHa/IM3€e U TOCTPOEHUH KOJ0B U /ISl IIpe/iCTaB/IeHuUs]
apu(MeTHUeCKUX BBIpAKEHUH, TPU pellleHWH 3aJad II0MCKa W COPTHUPOBKY; yMeHHe
CTPOUTH JI€PEBO WIPbI MO 3aJaHHOMY aJrOpUTMY; pa3padartbiBaTh U 0OOCHOBBHIBATb
BBIUTPBIIIHYIO CTPATErHIO WP

2.9

YMeHHe aHa/M3MpOBAaTh a&IrOPUTMbl C MHCIIO/b30BaHHMEeM Tabiull TpacCUpOBKY;
omnpeiesiiTh 0e3 MCIIO/NB30BaHUSI KOMITBIOTEpPA Ppe3y/bTaThl BBINTONHEHHUsS HeC/IOKHBIX
MporpaMM, BK/IIOUAKIIMX LUK/IbL, BETBJEHWS M MOJNIPOrpaMMbl, TPH 3a[aHHBIX
WCXOJHBIX JJAaHHBIX

2.10

YMeHUe OmpefieNiATh CIOKHOCTb UW3y4yaeMbIX B Kypce 0a3oBbIX aJrOPUTMOB
(cymMMHUpOBaHMe 3/1EMEHTOB MacCHBa, COPTUPOBKA MAacCHBa, IepebOpHble ajrOpUTMBI,
JBOMYHBIN TIOUCK) U MPUBOJUTL MPUMeEPbl HECKONBLKUX aJTOPUTMOB Pa3HOU CJIOXKHOCTU
JL7Is1 pellieHrst OJHOM 3aZiauu
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BnaseHne yHMBepcaibHBIM S3bIKOM IPOrpaMMHPOBaHMsS BbICOKOTO ypoBHs (Ilackans,
Python, Java, C++, C#), npencraBneHusiMd 0 6a30BbIX THIAX JAHHBIX U CTPYKTypax
JaHHBbIX; YMEHHe HCIIO/Ib30BaTh OCHOBHbIE YIIPAB/AIOLIMe KOHCTPYKLUMM; YyMeHue
OCYILIECTB/IITE AHANU3 TIPeJJIOKEHHON TPOrpaMMBL: OTPeeNsiTh Pe3y/bTaThl paboThl
NporpaMMbl TP 3a[lAHHBIX WUCXOZHBIX [aHHBIX; OIpeJe/ATb, NPU KaKUX HCXOJHBIX
JIaHHBIX BO3MOJKHO II0JIyYeHHEe YKa3aHHbIX pe3y/bTaToB; BBIAB/ATH [aHHBIE, KOTOpbIe
MOTYT TpUBeCTH K omubke B paboTe mporpammbl; (GOPMY/IUPOBaTh IpeJI0KeHHs 0
yJIy4llleHU 0 [IPOrpaMMHOr0 Koza
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YMeHue peaM30BbIBATH HA BLIODAaHHOM /ISl W3y4yeHWs SI3blKe TPOrpaMMUPOBAHUS
BbIcokoro ypoBHs (ITackanb, Python, Java, C++, C#) TumoBble anropuTMbl 00paboTKu
YKCces, YMCJOBLIX TI0C/e[0BaTebHOCTEHl M MAaCCHBOB: TIpe/ICTaB/ieHHe UWC/ia B BUJE
Habopa TPOCTBIX COMHOXXKMTEJIEH; HaXOX/eHHe MaKCUMalbHOW (MUHUMAIbHOM) LUGPEI
HaTypaJbHOTO YWC/a, 3alUCaHHOrO B CUCTeMe CUUCJIEHUsI C  OCHOBaHUEM,
HernpeBbInaouM 10; Bblurc/ieHre 0000IEHHBIX XapPAKTEPUCTHUK 3/IEMEHTOB MacCHBa
W1  YUCJIOBOM  TI0OC/Ie[0BAaTelbHOCTU (cymmsl, TIpOU3Be/leHuUsT cpefiHero
apupMeTHUeCcKoro, MHHMMaJBHOTO W MAaKCHMaJbHOTO 3/IeMeHTOB, KOJIWYeCTBa
3JIEMEHTOB, y/IOBJIETBODSIOLMX 33ZldHHOMY YCJIOBUIO); COPTUPOBKY 3/IEMEHTOB MaCCHBa;
yMeHHe UCMO0/b30BaTh B IPOrpaMMax JjaHHble pa3/IMyHbIX TUTIOB C yUETOM OrpaHHUYeHUI
Ha [Mara3oH WX BO3MOJKHBIX 3HAUeHW, MPUMEHSTh IPU DeIleHHH 3ajad CTPYKTYPHI
JaHHbIX (CTMCKY, CJIOBapH, CTeKH, Ouepefy, JepeBbs); TNPHUMEHSTb CTaHJapTHbIE U




CoOCTBeHHbIE TOANPOrpaMMBI Aj1s1 00pabOTKK UMCIOBBIX [@HHBIX U CUMBOJIBHBIX CTPOK;
WCIIob30BaTh TIpU  paspaboTke miporpamMMm OMOMMOTEKH MOATIpOrpaMM; yMeHHe
WCIIO/Tb30BaTh CPeJCTBA OTJIaJKH MPOrPaMM B Cpejie TPOrpaMMHUPOBAHHUS
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YMeHue WHCIO/b30BaTh 3/I€KTPOHHbIE TabiWLBl /IS  aHalu3a, IIpe/CTaBIeHUsT |
06paboTKy JaHHBIX (BK/IHOUasi BbIOOP ONTMMA/BLHOTO PeLIeHUs], MoJ00p JUHUKM TPeHJa,
pellieHre 3a7ay TPOTrHO3MPOBAHMS); YMEHHE KCIIOMb30BaTh TabiuuHble (PEeSsILMOHHbIE)
0a3sbl JaHHBIX U CIIPABOYHbIE CUCTEMBI

2.14

YMeHue OpraHu30BbIBaTh JMUHOEe MH(GOPMALMOHHOE IIPOCTPAHCTBO C HCIIO/IH30BaHHUEM
Pa3MYHbIX CPEeACTB IM(POBLIX TEXHOJOTUM; TOHUMaHKEe BO3MOXKHOCTEH LH(POBBIX
CepBHCOB rOCyJapCTBEHHBIX YCIYT, L(POBLIX 00pa30BaTe/bHBIX CEPBHUCOB

ITepeueHb 3/1eMeHTOB co/iepKaHUs, TIpoBepsieMbIX Ha EI'D 1o nHdopmarrke

Koz

ITpoBepsieMblii 3/1IeMeHT CO/lep>KaHus

Ludposasi rpaMOTHOCTH

1.1

OCHOBHbIE TeH/IEHITUU PAa3BUTHs KOMIIbIOTEPHBIX TEXHOIOTHiA. [1apasiie/ibHble BHIUMCIEHHSI.
MHOTOIpOI[eCCOPHBIE CHCTEMBI. Pacripe/ie/ieHHbIe BLIUMCTUTETBHBIE CHCTEMBI M 06paboTKa
OO/IBIINX JaHHBIX

1.2

[lpyHUMOBI TOCTPOEHUs] U annapaTHble KOMIIOHEHTbl KOMIIbIOTEpHBIX ceTeil. CeTeBble
npotokosibl. CeTb VHTepHeT. Afpecauus B cetu VHTepHeT. [Ipotokosnsl cteka TCP/IP. Cucrema
JIoMeHHbIX UMeH. Pa3fieneHre [P-ceTy Ha MOZCETH C TIOMOIIbIO MacoK ToficeTei

1.3

daiinoBass cucrema. IlTonck B ¢aiinoBoil cucreMe. IIpHHIMIBI pasMelleHUs] U HMMeHOBAaHUS
(aiinos B gonropeMeHHol namstu. [[1abnoHbI A/1s1 onvcanus rpyrn Qaiiios

1.4

CKopoCTh Tlepefiaud /JaHHBIX. 3aBUCUMOCTb BpEMEHM TepeZiaun oT MH(opMalMoHHOTO oObema
JAHHBIX U XapaKTePUCTHK KaHajia CBSI3U

1.5

[Mudposanne aaHHBIX. CUMMETPUUHbIE U HeCUMMeTprUYHbIe MUdpsL. [1I1dps! TpocToii 3aMeHsbI.
Mudp Leszaps. [udp Brwkenepa. Anroputm mmdposanus RSA

1.6

Kogpl, mo3Bossitoiye oOHapy>KMBaTb M WCIPaBJSTh OLIMOKW, BO3HHUKAIOIIME IpU Tiepefaue
JaHHbIX. Paccrosiane Xammunra. KogupoBanue ¢ oBTropenreM 6utoB. Kogel XaMmuHra

TeopeTtryeckre 0CHOBBI MH(OPMATHKH

2.1

[lBoruHOe KoZiMpoBaHHe. PaBHOMepHBIe W HepaBHOMepHBIe KOZbl. [leKoupoBaHue cOoobIeHuH,
3aMMCaHHbIX C TOMOLLIBI0 HepaBHOMEPHBIX KOZ0B. YcioBue PaHo. [TocTpoeHre 0[HO3HAYHO
JleKOZpyeMbIX KOZIOB C TIOMOILbIO JlepeBa

2.2

TeopeTryeckue Mogxo/bl K OlleHKe KorvecTBa MHpopMalyy. EAMHNLEI H3MepeHus! KOJTM4YeCTBa
vH(popMaumu. AndaBUTHBIA NMOAX0[ K OLieHKe KoJMuecTBa MHGOpPMaluy. 3aKoH aJuTUBHOCTU
vHopMmaumu. ®opmyna Xaptiu. MHbopmatys u BepostHOCTh. Popmyia [1leHHoHa

2.3

Cucrembl cumcsieHusi. Pa3BepHyTasi 3ammuch LiesIbIX M IPOOHBIX UMCeN B TIO3WLMOHHOW CHCTeMe
curcneHusi. CBoOMCTBa MO3WIMOHHON 3alyCH YKc/a: KOJMAYeCTBO LU(p B 3alicH, MpPU3HaK
Jle/TMMOCTH YMC/Ia HA OCHOBaHHE CHCTeMbI CUMC/IeHUsl. AJITOPUTM IepeBOja LIe/Ioro Yucia us P-
WYHOM CHCTeMbI CUMC/IeHUs B [eCITUUHYI0. AJITOPUTM TiepeBoZa KOHeUHOU P-uuHoil fpobu B
JleCATUUHYI0. AJITOPUTM TlepeBojia LieJIOr0 YMc/ia W3 JIeCATUYHON CHUCTeMbl CuMcieHus B P-
WuHyr0. IlepeBosi KOHEUHOW JAecATMUHOW Apobu B P-uuHyro. [[BOWYHAs, BOCbMEpHYHAs |
IIeCTHa/IL[aTepryHasi CUCTeMbI CUMCJIEHUs], CBSI3b MeXAy HUMH. ApHudMeTHdyecKre orepalyd B
TIO3ULIMOHHBIX CUCTeMax CUMCIeHUs
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Tpoanaﬂ YPaBHOBeIIIE€HHAasA CUCTeMa CUUC/IeHUA. ,HBOI/ILIHO—,Z[GCHTI/IIIHEIH cucreMa CUncCjIeHud

2.5

Komupoanue tekctoB. Koaupoeka ASCIL. OpnobaiitHbie koaupoBku. Ctanzapt UNICODE.




Komupoeka UTF-8. Onpeenenvie nHGOPMaIiuOHHOTO 00beMa TEKCTOBBIX COOOILeHNH

2.6

KoaupoBanve n3obpaxkeHuii. OrjeHKa MHGOPMALMOHHOTO OObeMa TpadMuyecKMX JAaHHBIX IPU
3a/laHHBIX pa3pelleHny U TIyOrHe KoJupoBaHus 1iBeTa. LIBeTOBbIe MOZeH.

KogupoBanue 3Byka. OrjeHka HH(OPMAILMOHHOTO 00bemMa 3BYKOBBIX JAaHHBIX TIPU 3aflaHHbIX
YacTOTe AWCKPETU3AL[UU U Pa3pSIHOCTUA KOJUPOBaHUs

2.7

Ausrebpa norvku. TToHsATHE BbICKa3biBaHUs. BhicKasbiBaTesbHbIe (GOpPMBI (TTpeAuKaThl). KBaHTOPBI
CYLL|eCTBOBaHMsI ¥ BCEOOIITHOCTH.

Jlornueckue onepauuu. Tabmunpl ucTMHHOCTU. Jlormueckue BbIpakeHus. Jloruueckue
ToX/ecTBa. JIornueckue onepaiyu 1 oriepaljiy HaJ, MHOXKeCTBaMH.

3akoHbI anreOpbl JIOTHKU. OKBUBAJeHTHble TMpeo0pa3oBaHMsl JIOTUUECKHUX BBIpayKeHHH.
Jlornueckuie ypaBHeHHUsI U CUCTEMBI ypaBHEHUH.

Jlornueckrie GYHKOUK. 3aBUCHMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTUYECKMX (YHKUWH OT
KO/IM4YeCcTBa apryMeHTOB.

KaHoHnueckre Gpopmbl JIOTUYeCKUX BbIPKEHUN

2.8

CoBepIlleHHbIE JW3bIOHKTUBHBIE KOHBIOHKTHBHBIE HOPMa/ibHbIE (OPMBI, a/lTOPUTMBI WX
MOCTPOEHMsI TI0 Tab/nI[e NCTUHHOCTH
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Jlornueckue »53/1eMeHTBl B COCTaBe KommbloTepa. Tpurrep. Cymmarop. MHoropaspsiiHbIi
cymmarop. [locTpoeHwe cxeM Ha JIOTMYeCKMX 3/IeMeHTax M0 3aZldHHOMY JIOTUYeCKOMY
BBIP&)XKEHUI0. 3alyCh JIOTUYEeCKOr0 BEIpa)KeHUs 110 JIOTUUeCKOU cxeMe

2.10

Mopemn u MogenvpoBaHue. Llenn MofenpoBaHMs. AJeKBaTHOCTb MOJeNH MOJe/IUpyeMOMy
00BekTy wm nponeccy. dopManuzanys NpUKIagHbIX 3a7ad.

[MpexcrapyieHre pe3y/bTaTOB MOJENVPOBAHUS B BHJeE, YAOOHOM [Jisi BOCIIPUSITHS YeOBEKOM.
I'padmueckoe npescTaBieHe JaHHBIX (CXeMBbI, TaOMHULIbI, TPAdUKH).
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IIpencraBneHre Lie/bIX Ykcel B MaMSATH KOMIIbIOTepa. OrpaHUYeHHOCTh [uara3oHa 4ucesl MpU
OrpaHMuYeHUH KOMMuecTBa pa3psifioB. IlepernonHeHye pa3psaHOM ceTKU. be33HakoBble U 3HAKOBbIE
[aHHbIe. 3HAKOBBIN OUT. [JBOMUHBIN [JOTIOTHUTE/LHBIN KOZ, OTPULIATENBHBIX YHUCeTT.

ITobutoBble sorvueckue orepauuu. Jloruueckuii, apudmeTHuyecKuil W LIMKINYECKUHM CIBUTH.
[MudpoBaHKe c MOMOIIBIO0 TTOOUTOBOH OrepaluK «McKmovatoree VJIN»

2.12

Hpe,[[CTaBIIEHI/Ie BelIeCTBEHHBIX YHCE/J B IdMATU KOMIIbKOTEPA. 3Haan_[aH YaCTb W IIOPAAOK
yuciia. ,[[I/IEIHEIBOH 3HAUeHUH BELIeCTBEHHBIX UHCEeJI. HpoﬁneMm XPpdHEHHWA BeleCTBeHHbIX YUCeJI,
CBA3aHHbIe C OrpaHUYe€HHeM KOJ/IMUeCTBa pa3psgoB. Brinmonnenue onepaum‘/’l C BelleCTBEHHbIMU
YKC/1aMH, HaKOIlJIeHH e OIIMO0K MPpX BbIUMC/IEHUAX

2.13

I'padbr. OcHoBHBIE TIOHATHS. Buapl rpados. Onmcanve rpad)oB C MOMOIIBI0 MaTpPHL] CMEXXHOCTH,
BECOBBIX MATpHL], CITMCKOB CMEXHOCTU. PellleHre anropuTMUYecKHX 3ajay, CBS3aHHBIX C
aHanu30M rpadoB (IIOCTPOEHHE ONTHMATIBHOTO IYTH MeX/y BepIIMHaMM rpada, orpefesneHue
KOJIMYeCTBA Pa3/IUUHbIX ITyTel MeX/y BepIIMHAMK OPUEeHTHPOBAaHHOI'O allMK/INUecKoro rpada)

2.14

Hepesbsi. BunapHoe gepeBo. [epeBbsi moucka. CrocoObl 06xofa gepeBa. IIpezicraBieHue
aprudMeTUUeCKUX BRIDAYKEHUH B BU/Ie AiepeBa. Vcronb3oBaHue rpadoB U IePEBbEB MPU ONMMCAHUN
0OBEKTOB U TIPOLIECCOB OKPYIKAIOIIIEro MUpa

2.15

[ucKpeTHble WIPbl BYX WTPOKOB C MojHOW WHGpopMmauueii. TTocTpoeHue aepeBa mepebopa
BapHaHTOB, OIMCAHMe CTpaTeruy Urpbl B TaOJMUHOW (opMe. BBIUIpPBINIHBIE U IIPOUTPLILIHbIE
TMO3ULIMY. BBIMIphIIIHEIE CTpaTerun

2.16

CpezcTBa UCKYCCTBEHHOTO UHTeJIeKTa. VieHTHUKALUs U IOUCK M300pakeHHH, pacrio3HaBaHe
iy, Mcrnonb3oBaHue MeTOZOB MCKYCCTBEHHOTO UHTe/UleKTa B 00yvaroljuxX —cucTeMax.
Vcnonb30BaHHe METOZIOB HCKYCCTBEHHOI'O WHTe/IeKTa B poOOTOTexHHKe. VHTepHeT Bellleil.
HeiipoHHsle ceTu

ANTOPUTMBI ¥ TPOrPaMMHUPOBaHNE

3.1

@opmanu3anys MoHATUA anropurMa. MaimuyvHa ThropuHra Kak yHUBepCaibHast MOJe/b
BBIUMC/IEHUN




3.2

OLeHKa CJIOKHOCTM BBIUMC/IeHUH. Bpemss paboTbl W 00BEM HCIIOIb3yeMOM MaMsTH, WX
3aBUCHUMOCTb OT pasMepa MCXOAHBIX JaHHbIX. OIleHKa aCUMITOTUYEeCKOW CJIOXKHOCTU
aJICOPUTMOB. AJITOPUTMBI TTOJIMHOMHA/BHON C/IOXKHOCTH. IlepeGOpHBIE aaropuTMBL. I1prMepsr
Pa3/IMYHbIX aITOPUTMOB pellleHHs OIHOM 3a/jaui, KOTOpble NMEIOT Pa3/IMuHYyI0 CJIOXKHOCTh

3.3

OripezieieHe BO3MOXKHBIX ~De3Yy/IbTaTOB pabOTbI MPOCTEHIIMX a/JrOPUTMOB  yIIpaB/ieHUs]
WICTIOJIHUTE/ISIMU M BBIUUC/IWTENbHBIX anropuTMoB. OripefiesieHHe MCXOJHBIX [JaHHBIX, IpU
KOTODBIX JITOPUTM MOJKET /1aTh TPeOyeMbIid pe3yibTaT

3.4

Anroput™Mbl  00pabOTKM HAaTypa/lbHBIX UKCeJ, 3alMCaHHBIX B TO3MLUOHHBIX CHCTEMax
CUMC/ieHUs:: pa30ueHWe 3alMuCh YKWCIa Ha OTAe/bHbie IM(QPbI, HAXOXKIEHUE CyMMbI U
ripou3sBefieHus U(p, HaXoXKJeHe MaKCUMaIbHOW (MUHHUMaIbHON) UGPHI.

IpeacTaBieHye uucia B BHe HaboOpa TMPOCTBIX COMHOXHUTeeH. AJITOPUTM ObICTPOro
BO3Be/IeHHsI B CTereHb. [I0MCK TIPOCTBIX YMCeNT B 33/]aHHOM /iMaria3oHe ¢ TIOMOIIBIO a/irOpUTMa
«pereto DpaTocheHar»

3.5

MHoropa3spsiiHble Liesible UiC/a, 3a/jauu JJIMHHOW apu(pMeTUKH

3.6

S13pik mporpammupoBanus (ITackanb, Python, Java, C++, C#). Tumbl faHHBIX: LIeJIOUKCIEHHEIE,
BelljeCTBeHHbIE, CHMBOJIbHEIE, jlorHueckye. BeTeieHus. CiioxKHbIe YC/I0BUsL. LIMK/IBI C yCI0BHEM.
[JyK/BI IO MepeMeHHOM.

O6paboTKa JaHHBIX, XpaHAMUXCcs B (aiimax. TekcToBele W [JBoMuHbIe (aiiibl. daiimoBbie
nepemeHHsbIe (aiinoBble ykaszarenn). UteHre u3 daiina. 3anvch B aii.

Pa3buenvie 3agaun Ha moj3afaud. [ToamporpaMmel (mpoueAypbl U ¢yHKIMK). Vicronb3oBaHue
CTaHJAPTHOM OMOMHMOTEKH s13bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHBIe Tiporiefypel ¥ (GyHKUWH. Vicmonb3oBaHWe CTeKa [JIi OpraHW3al[uu
PEKYPCHUBHBIX BbI30BOB

3.8

UncneHHele MeTozbl. TouHOe W TIpUOMDKEHHOe pellleHUs 3afauyd. Uuc/ieHHOoe pelieHHe
ypaBHEHUI C TIOMOLIBI0 TIo00pa nmapameTpa. Unc/ieHHble METO/bI PEIleHUs] YPaBHEHHH: MEeTO[
nepebopa, MeTOZ TIOJIOBUHHOTO JefieHus. IIpub/mKeHHOe BbIUMC/IEHHe JJUH KPUBBIX.
Bbruncnienne niomazeil (GUryp ¢ MOMOIIBI0 YMCIEHHBIX MeTO0B (MeTo[, NPsIMOYTOJIbHUKOB,
Meto/, Tpareruii). ITonck Makcumyma (MUHMMyMa) (DyHKUMM OZHOW TiepeMeHHOW MeTO/I0M
TI0JIOBUHHOT'O Je/leHNs

3.9

O6paboTKa CHUMBOJIBHBIX JaHHBIX. BCTpoeHHble (YHKIUM s3bIKa TMPOTPaMMHUPOBAHUS ISt
00paboOTKH CHUMBOJIBHBIX CTPOK. AJ/TOpPUTMBI 00pabOTKM CHMBOJIBHBIX CTPOK: MOACYET
KOJIMYeCcTBa MOSIB/IEHUH CHMMBOJA B CTPOKe, pa3OueHHe CTPOKM Ha CjI0Ba IO IMpo6esbHbIM
CUMBOJIaM, TIOMCK MOJCTPOKU BHYTPHU J@aHHOM CTPOKH, 3aMeHa Hali/leHHOW MOACTPOKU Ha JIpyTYIo
cTpoKy. ['eHepaljusi Bcex CJ0B B HeKOTOpOM andaBuTe, Y/ OBAETBOPSIOLUMX 3a/aHHBIM
orpaHnueHusiM. [Ipeobpa3oBaHue UKC/Ia B CAMBOJIBHYIO CTPOKY U 0OpPaTHO

3.10

MaccuBbl ¥ 1IOC/Ie[,0BaTeIbHOCTH uncesl. Borunicienne 0600IeHHBIX XapaKTePUCTHK 3JIeMEHTOB
MacCMBa WM  UYHCJIOBOM  MOC/Ief0BaTeNbHOCTH  (CYMMBI,  IIPOM3BEJEHUs,  CpeJHero
apu(pMeTUYeCKOro, MHUHMMaJbHOIO W MaKCHMMalbHOIO 3/IeMEHTOB, KOJIMYeCTBa 3J/IeMEHTOB,
YAOBJETBOPSIIOLMX 33JaHHOMY YyCJIOBUIO). JIMHEMHBbINM TOWCK 33/laHHOTO 3HaueHHsi B MacCuBe.
AnroputMbI paboTBI C 37IeMEHTaMK MacCHBa C OZHOKPaTHBIM IPOCMOTPOM MaccuBa. COPTHPOBKa
OJJHOMepHOro MaccuBa. IIpocTble MeTOAbl COPTHPOBKM (MeTOZ, My3bIpbKa, MeTOZ BbIOOpa,
COpTHpOBKa BcTaBKamK). COpTHpPOBKa C/lMsHUEM. BrwicTpasi copTMpoBKa MaccrBa (aaropuTM
QuickSort). /IBOMUHBIH TOMCK B OTCOPTUPOBAHHOM MacCHBe

3.11

[IBymMepHBIe MacCHBBI (MaTpULbl). AMTOPUTMBI 00pabOTKU ABYMEpPHBIX MAaCCHUBOB: 3arOHEHHe
JBYMEPHOTO 4YHC/IOBOTO MacCHBa IO 3aJaHHBIM IIpaBWIaM, IOUCK 3/1eMeHTa B [JByMEpHOM
MacCuBe, BBIUMC/IEHWE MakKCMMyMa (MHHMMyMa) M CyMMBI 3/IEMEHTOB [IBYMEPHOTO MacCHBa,
repecTaHOBKa CTPOK U CTO/IOL[OB JByMEPHOTO MacCHBa

3.12

CrnoBapu (accolMaTHBHBIE MacCCHBbI, 0TOOpaXkeHus1). Xa3ui-Tab/miel. ITocTpoeHue andaBUTHO-
YaCTOTHOTO CJIOBAapS /IJIsI 3aJaHHOTO TeKCTa

3.13

Creku. AHa/MU3 TPAaBUIBHOCTH CKOOOUHOTO BhIp@KeHUs. BeiuncieHre apu(pMeTHnyeckoro
BBID)KEHUSI, 3alUCAHHOTO B TOCThUKCHOU (opme. Ouepenu. Vcrmonb3oBaHWe ouepeiud st




BPEMEHHOI'0 XpaHeHHW s JaHHbIX

3.14

Asnroputmbl Ha rpadax. ITocTpoeHre MUHUMATBHOTO OCTOBHOTO JIepeBa B3BEILIEHHOTO CBSI3HOTO
HeopueHTMpoBaHHOrO rpada. KosmmuecTBO  pasnuuHbIX — [yTed  MexJy  BepLIMHaMU
OpHEHTUPOBAHHOIO ALUK/INYecKoro rpada. Anroputm JlelkcTpel

3.15

HepeBbsi. Peanm3aiisi fjepeBa C TIOMOIIBIO CCBITIOUHBIX CTPYKTyp. [IBouuHBIE (OMHApHBIE)
nepeBbst. [locTpoeHue [fepeBa [/l 3a[JaHHOTO apU(pMeTHUECKOTO BBIpa)KeHUs. PeKypcHBHbIE
anropuTMel 06xoza fiepeBa. Vicriop30BaHue cTeka M ouepesin Jist 06xo/a fepeBa

3.16

JnHaMr4eckoe MporpaMMHpOBaHMe KaK MeTOZ, pellleHHs 3a/iad C COXpaHeHHeM ITPOMeKYTOUHBIX
pe3ysbTaToB. 3a/lauy, pelllaeMble C IOMOIIbIO JUHAMUYeCKOr0 IPOrpaMMUPOBAHUS: BEIUMC/IEHE
PeKypPCHUBHBIX (DyHKLMH, TIO/ICUeT KOJIMUeCTBa BAPUAHTOB, 3alauy ONMTHMU3aLUH

3.17

IMousiTie 06 06BEKTHO-OPUEHTHPOBAHHOM TporpaMMupoBaHuu. O6BeKThI U Kiaacchl. CBOMCTBA U
MeTo/bl 00beKkTOB. OOBLEKTHO-OPUEHTHUPOBAHHbIM aHa/iu3. Pa3paboTka mporpamMm Ha OCHOBe
00bEKTHO-OPUEHTUPOBAHHOTO 10/1X0/1a. VIHKarCysLus, Hacaef0BaHue, ToMuMopdu3m

WudopmarioHHbIe TEXHOIOTHN

4.1

Anam3 fgaHHbIX. OCHOBHBIE 3aZlaudl aHaAM3a [JaHHBIX: TIPOTHO3WPOBAHWE, KIacCU(UKALWS,
KJ/lacTepu3allys, aHaau3 OTK/IoHeHWd. [locsejoBaTeNbHOCTh pellleHHs 3a/lad aHajau3a [JaHHbBIX:
cOOp MepBUUHBIX [JAHHBIX, OUMCTKA M OL[eHKA KauecTBa J[aHHBIX, BbIOOD U (W/M) MOCTPOEHHE
Mo/iesiv, TpeoOpa3oBaHUe [AHHBIX, BU3yaIM3al[UMs [AHHBIX, WHTEprpeTalys pe3y/bTaToB.
IIporpamMHbIe cpejctBa M VIHTepHeT-cepBuUChl A1 00pabOTKM W TIpeZCTaB/ieHUs] JJaHHBIX.
Bonblnve faHHble. MarmyHHOe 00yUueHue

4.2

AHanmu3 [AaHHBIX C TIOMOLIBIO 3JIEKTPOHHBIX Tab/ML. BbIUKC/IEHHE CYMMBI, CpeJHEro
aprMeTHUeCcKOro, Haubosblero  (HauMEHBIEro) 3HAYeHWs [uaria3oHa. BbIuncieHue
Ko3bduIeHTa Koppe/siluid /IByX psAZoB AaHHbIX. IlocTpoeHue cTon04aThIX, JUHEHUATBIX U
KpyroBuIx guarpamm. [Toctpoenue rpadukoB ¢yHkUui. [log6op mHUK TpeHAa, pellieHe 3aJay
MPOrHO3WPOBaHus. PellleHne 3a7,a4 ONITUMH3aLUH C TIOMOILBIO 3/IEKTPOHHBIX TabJIHL]

4.3

[vckpeTu3auysi TMpA  MaTeMaTHUeCKOM  MOJIeJIMDOBAaHWU  HENpephIBHBIX  IIPOLIECCOB.
MogenvpoBaHue [JBwkKeHUs. MogemipoBaHie OHOOTHUECKMX CHCTeM. MareMaTHuecKye
MOZle/i B SKOHOMUKe. BrlunciuTenbHble SKCIIepUMEHTHI C MofensiMid. OOpaboTka pe3ysibTaToB
3KcriepuMeHTa. MeTo/ HauMeHbILINX KBajpaToB. OlieHKa YMC/IOBBIX [1TapaMeTPOB MOJE/THUPYEMbIX
00BeKTOB ¥ IporjeccoB. BoccTaHOB/IeHHE 3aBUCUMOCTeH 0 pe3ysibTaTaM KCIIeprMeHTa

4.4

BepostHocTHbBle Mogenu. Metoasl MonTe-Kapno. MmuranyonHoe mogenvpoBaHye. CUCTeMbl
MaccoBOro 06C/TyKUBaHHUS

4.5

Tabsunble (pesisiioHHbIE) 6a3bl AaHHBIX. Tab/uila - pecTaB/ieHre CBeAeHNi 06 OIHOTHITHBIX
obbekTax. ITose, 3amuch. Kimou Tabmuiel. Pabota ¢ roToBoii 6a30l AaHHBIX. 3aro/iHeHWe 0a3bl
IaHHbIX. TTOMCK, COPTUPOBKA ¥ (DH/IBTPALMS JAHHBIX. 3arPOChl Ha BHIOOPKY JAHHBIX. 3arpOChl C
rapaMmeTpamiy. Berunciisiemble TI0JIs B 3a1pocax.

MHoroTabiMuHble 0a3bl JaHHBIX. THIBI CBsideld MeAy Tabiuiamu. BHeIHuWA —KITrou.
LlenocTHOCTE 6a3bl IaHHBIX. 3aMPOCHl K MHOTOTaOIMYHBIM 6a3aM JaHHBIX

4.6

TekcTtoBblii mporjeccop. CpefcTBa TOWCKA Y aBTO3aMeHbl B TEKCTOBOM TIPOLIeCCOpe.
CTpyKTypHpOBaHHBIE TEKCTOBbIe NOKyMeHThbl. CHOCKHM, OrjaBjieHue. [IpaBuia LUTUPOBAHUSI
WCTOYHUKOB U oopmyieHHst OMbMuorpaduueckKiux CChIIOK




