Komnduxarop nposepsieMbIx TpeOGOBaHUIl K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHO MPOrpaMMbI CpeIHEero o01ero 00pa3oBaHus u
3JIEMEHTOB COACPKAHMSA 10 HHPOPMATHKE

Tab6muna 13

[TpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBbI
(10 xmacc)

Kon [IpoBepsieMmble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrpaMMbI CpEHEro 001Iero 00pa3oBaHus
pe3ynbTaTa

1 [To Teme «{udpoBasi r(paMOTHOCTHY

11 Brnanenue mpeacraBieHUsMH O poiid WHGOPMAIMK U CBA3AHHBIX C HEH
IPOLIECCOB B NMPUPOJIE, TEXHUKE U OOILECTBE, MOHATHIMU «MHPOPMALIUA»,
«H(OPMAIIMOHHBIN TPOIECC», «CHUCTEMa», «KOMIIOHEHTBI CHCTEMBI»,
«CUCTeMHBIH  >pdexT», «MHPOpPMAIMOHHAs  CUCTEMa», «CUCTEMa
yIIpaBJICHUS»; BIIAJICHUE METOIaMH ITOMCKa HHpOpManuu B cetd HTEepHeT;
yYMEHUE KPUTUYECKH OLCHMBATh HH(POPMALMIO, IMOJYYEHHYIO U3 CEeTH
WNHuTrepHer

1.2 YMeHue xapakrepu3oBaTb OoJblIME JaHHbBIE, TPUBOAUTH IPUMEPHI
VCTOYHMKOB UX IIOJyYEHUs U HAIIPABJICHUS UCIIOIb30BaHN

1.3 [TonnMaHue OCHOBHBIX MPUHIUIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHJICHIIMMA
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTUH; BJaJieHWE HaBBIKAMH PadOTHI C
OTIEPAIIMOHHBIMU CHCTEMaMHd U OCHOBHBIMU BHUJAMHU TMPOTPAMMHOTO
obecrnieueHus AJis perieHus yueOHBIX 3a/1a4 10 BEIOPAHHOM CHeIaln3aiuu

2 ITo Teme «TGOPCTI/I‘-ICCKI/IC OCHOBBEI I/IH(l)OpMaTI/IKI/I»

2.1 [ToHMMaHue OCHOBHBIX NPHHLMIIOB AMCKPETU3AaLUM DPA3JIMYHBIX BUAOB
uH(pOpMallUU; YMEHHUE ONPENeNaTh HH(HOPMALIMOHHBIH 00BEM TEKCTOBBIX,
rpadpuyeckux M 3BYKOBBIX JIaHHBIX TIIpH 3aJlaHHBIX [apaMeTpax
JUCKPETHU3AINH

2.2 VYMeHHe CTpOUTh HEPAaBHOMEPHBIE KOJbl, JOMYCKAIOIIUE OJHO3HAYHOE
JNEeKOIUpOBaHUE  CcOOOIIeHUN  (TpepUKCHBIE KOJbI);  HMCIOJIb30BaTh
MpocTeiire KObl, KOTOpPbIe MO3BOJIIOT OOHApPYKHUBATh U HWCIPABIATH
OIIMOKY TIPH TIepeiade JaHHBIX

2.3 Brmanenue TeopeTHYecKMM anmapaTroM, IO3BOJSIONIMM  OCYIIECTBISATH
IIPEACTABJICHUE 3aJaHHOIO HATYPaJbHOI'O YHCIIAa B PAa3jIUYHBIX CUCTEMax
CUMCIICHHS

2.4 BJ'Ia}IeHI/Ie TCOPCTUUCCKHUM  alaparoM, IIO3BOJIAIONIMM  BBIIIOJHATH
HpCO6pa3OBaHH${ JJOTHYCCKHUX BBIpa)KCHHfI, HCIIOJIb3Ysl 3aKOHBIL anre6pm
JIOTUKH

3 [To Teme «MHpOpMaLIIOHHBIE TEXHOIOTHI




3.1 YMeHue co3maBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MaTepuaiabl C HCIOJIb30BAaHUEM BO3MOXKHOCTEH
COBPEMEHHBIX IPOrPAMMHBIX CPEJCTB M 00JIaYHBIX CEPBUCOB

3.2 YMeHue WCHob30BaTh TaOJMUYHbIE (PENAIMOHHBIE) Oa3bl JaHHBIX, B
YaCTHOCTHU, COCTaBJISITH 3ampochl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIUKCIISIEMbIE 3aIPOCHI), BHIIOJHATH COPTUPOBKY M MIOUCK 3amuceil B 0aze
JTAHHBIX; HAIOJHATH pa3paboTaHHYIO 0a3y JaHHBIX

3.3 YMeHHue  HCIONIb30BaTh  AJIEKTPOHHBIC — TAaOMUIBI  JUIS  aHau3a,
npelncTaBieHuss U oOpabOTKM AAHHBIX (BKIIOYAs BBIYMCIECHHUE CYMMBI,
cpenHero apuMeTuyecKoro, HaumOOJBIIETO M HAMMEHBIIEro 3HAYCHUH,
peleHre ypaBHEHHi)

Tabmua 13.1

[Iposepsiembie aneMenThI coaepkanus (10 kmacc)

Kon [TpoBepsieMblii 2IEMEHT COJICPKAHUS
1 [{udposas rpaMOTHOCTH
1.1 [Ipuniuner  paboTel  KoMIbIOTEpa. IlepcoHanbHBIH  KOMIBIOTEP. BBIOOp

KOH(HUTypauy KOMIBIOTEPA B 3aBUCUMOCTH OT PEIIAeMbIX 331a4

1.2 OcHOBHbBIE TEHJCHIIMM DPA3BUTHUS KOMIIBIOTEPHBIX TexHoioruil. IlapamiensHbie
BBIUNCJICHMSL. MHoromnpouneccopHsie CUCTEMBI. CynepKoMIIBIOTEPHI.
MukpokoHTposuiepsl. POOoTH3npoBaHHbBIE TPOU3BOICTBA

1.3 QaitnoBas cucreMa. [louck B (aiinoBoit cucreme. OpraHuzanusi XpaHeHUsS U
00pabOTKM JaHHBIX C HCIOJb30BAHUEM MHTEPHET-CEPBHCOB, OOJIauHBIX
TEXHOJIOTHI U MOOUIIbHBIX YCTPONCTB

2 TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1 WNudopmanus, TaHHbIE ¥ 3HAHUA. Y HUBEPCAJIbHOCTh TUCKPETHOTO MPeICTaBICHHS
uH(popMaluu. J[BonuHOE KOIMPOBAaHNE

2.2 PaBHOMepHBIE 11 HEpaBHOMEpHBIE KOJbI. Y cioBue dano

2.3 [Tonxonel k m3Mmepenuto nHGopmanuu. CymHOCTh 00bEMHOTO (an(aBUTHOTO)
NOJaX0/a K HM3MEpeHUI0 HHGOpMaluu, OIpeleleHue OUTa C TOYKU 3pEHHS
an(aBUTHOTO MOJAX0JIA, CBSI3b MEXJy pa3zMepoM ajidaBuTa U UHOOPMALIMOHHBIM
BECOM CHUMBOJIA (B MPEANOJI0KEHUN O PABHOBEPOSTHOCTH MOSBJICHUS! CUMBOJIOB),
CBS3b MEXKJY €IUMHHUIIAMHU MU3MepeHUus MHpopmanuu: 6uT, Oait, Kbaiit, Mobaiir,
['Gaiir. CymHOCTh coepKaTeNbHOrO (BEPOSTHOCTHOIO) MOAX0J1a K M3MEPEHUIO
UH(pOpMaLNK, ONpeaeIeHre OUTa C MO3UIUU COAEPKaHUA COOOIEHUs

2.4 Nndpopmanmonnsie nponeccol. Ilepenaua nnpopmanuu. McTouHNK, NpUEeMHUK,
KaHaJl CBS3M, CUTHaJ, KoaupoBaHue. VckaxeHue MHPOpPMALUU HpU Hepeaade.
CxopocTh mnepenadyu JaHHBIX 10 KaHaly CBSI3U. XpaHEeHUE MHPOpMaIH, 00beM
namsTu




2.5 Cucrembl. KOMIIOHEHTBI CUCTEMBI M UX B3auMozercTBUE. CUCTEMBI YIIPABICHUSA.
VYmpasienue kak nHGpopManuoHHbIH mporiecc. OOpaTHas CBS3b

2.6 Cuctembl cumcnenus. PasBepHyTas 3ammuch NENbIX M JIpOOHBIX YHCEN B
HNO3ULMOHHBIX cHcTeMax cuucieHus. CBoilcTBa NMO3MLIMOHHOM 3amMcH 4ucIa:
KOJINYECTBO IU(p B 3aMHUCH, MPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUHCIIEHUs. AJITOPUTM IIEPEBO/Ia LIEJIOT0 YKCiIa U3 P-UuHON cucTeMbl cUnciIeHus
B JICCATUYHYIO. AJTOPUTM TepeBoJia KOHEYHON P-muHOi npodu B AECATUYHYIO.
ANropuTt™m nepeBoja LEJIOro 4uciaa U3 AECATUYHOW CHUCTEMbI cuuciieHus B P-
nuHy0. /[BoMyHas, BOCbMEpHYHAs M IIECTHAIaTepUYHasi CUCTEMbl CUMCIICHUS,
IEPeBOJl 4YUCEe MEXIy O3THUMM CUCTeMaMH. ApudmMeTHdeckue oIepauuu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

2.7 HpeI[CTaBJIeHI/Ie LECJIBIX U BEHIICCTBCHHBIX YUCCII B IIAMATU KOMIIBIOTCPA

2.8 Komupopanue tekcroB. Komuposka ASCII. OgHobaliTHBIe KOaupoBKU. CTaHAapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAMOHHOTO 0OBbeMa
TEKCTOBBIX COOOIIEHUIT

2.9 KoaupoBanue nzobpaxenuii. OueHka HHPOPMAIIMOHHOTO 00beMa pPacTPOBOTO
rpadu4eckoro M300pakeHHs TP  3aJaHHOM pa3peuleHHd W TIIyOuHe
KoaupoBaHus 1Bera. Koauposanue 3Byka. OreHka HHPOPMAIMOHHOTO 00beMa
3BYKOBBIX AaHHBIX MpPH 3aJaHHBIX YacTOTE AMCKPETH3AlMd W Pa3psIHOCTH
KOIMPOBaHUS

2.10 Anrebpa noruku. BeickaspiBanus. Jloruueckue onepanun. TaOauIibl HCTHHHOCTH
JIOTUYECKUX  ONEpalii  «IU3BIOHKIUA», «KOHBIOHKIUS»,  «UHBEPCHUSIY,
CAMIUTMKALUS», «IKBHBAJICHIMA». Jlormdyeckue BhIpakeHUs. BwruncieHue
JIOTUYECKOT0 3HAYEHUSI COCTABHOTO BBICKA3bIBAHWS TPU W3BECTHBIX 3HAYCHUSIX
BXOJIIINX B HEro OJJIEMEHTapHBIX BbICKa3bIBaHUM. TaOmMIBl HCTUHHOCTU
JIOTUYECKUX BBIpaKeHU. JIorndeckue onepanyy 1 ONepaniy HaJl MHOKECTBAMH.
[Tpumepsl  3aKOHOB anreOpbl JIOTMKW. OKBHUBAJICHTHBIE MPeoOpa3oBaHUs
jgorudeckux BbIpaxeHuil. Jlormueckue Qynkuuu. IlocTpoeHue aoruueckoro
BBIpQXEHHUS C JaHHOW Tabmumeil wucTtuHHOCTU. Jlornueckue dIEeMEHTHI
kommetorepa. Tpurrep. Cymmarop. IlocTtpoeHue cXembl Ha JIOTHYECKHX
AIIEMEHTaX MO JIOTUYECKOMY BBIPAKEHHUIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS TIO
JIOTHYSCKOM CXeMe

3 NudopmaninoHHbIe TEXHOIOTUN

3.1 TexcroBeiii  mporieccop. PenmaktupoBanne u dopmarupoBanue. I[IpoBepka
opdorpadhun u rpammaruku. CpeacTBa MOHWCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope. Hcnons3zoBanne  ctuneil.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokyMmeHTbl. CHOCKH, ornaBieHue. Obnaunble cepBuchl. KosektuBHas paboTa ¢
JTOKYMEHTOM. WHCTpYMEHTBI pEICeH3UpPOBAHUS B TEKCTOBBIX IIPOIECCOPAX.
HenoBas mnepenucka. Pedepar. IlpaBuna UUTHPOBaHUS HMCTOYHUKOB U
oopmiieHus 6ubauorpaguueckux cchiiok. OdopmiieHue crycka TuTepaTypsl

Tabmuua 13.2

ITpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl
(11 xmacc)



Kon
IPOBEPSIEMOTO
pe3yiibrata

[TpoBepsieMbie MPeIMETHBIC Pe3yIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIIero 0opa3oBaHuUs

1

ITo Teme «{udpoBas r(paMOTHOCTHY

1.1

Hannume mnpencraBieHUil O KOMIBIOTEPHBIX CETSIX W HX pPOIH B
COBpEMEHHOM  Mupe; 00 o0mmx MNpUHOMOAX  pa3paboTKu U
(GYHKIIMOHMPOBAHHS UHTEPHET-TIPUIIOKCHUI

1.2

YMeHHue OpraHu3OBBIBaTh JIMYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAaHUEM PA3IMYHBIX CPEJCTB MU(POBBIX TEXHOIOTHI; HOHMMaHHE
BO3MOXHOCTEH IIU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, HU(POBBIX
00pa30BaTEeNBHBIX CEPBHUCOB; MMOHUMAaHWE BO3MOXKHOCTEH M OrpaHWYEHHH
TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX O0JIACTSIX; HAJTMYHUE
Ipe/ICTaBICHUN 00 HCHOJIb30BaHMM HH(POPMAIMOHHBIX TEXHOJOTHH B
pa3uyYHBIX MPOohecCHOHATBFHBIX chepax

[To Teme «TeopeTnueckre OCHOBBI HH(POPMATHKI

2.1

Brnagenne TeopeTMHEeCKMM —ammapaTroM, I103BOJISIOUIMM  OIpPENETh
KpaTyaiiuii myTh BO B3BELICHHOM Ipade M KOJIMYECTBO IyTeH MexIy
BEPIIMHAMHU OPHEHTUPOBAHHOTO AlIMKIMYECKOTo rpada

ITo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHHUE

3.1

YMCHI/IG yuTatTbh M IIOHUMATH HpOFpaMMBI, peanmy}omne HCCJIOXKHBIC
AITOPUTMBbI 00PaOOTKH YHCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM 4YHCIIC
MacCUBOB U CHMBOJBHBIX CTPOK) Ha BBIOPAaHHOM Ui M3y4Y€HUs
YHHUBEPCATHHOM SI3bIKE MPOTpaMMHUpPOBaHuUsl BeICOKOTO ypoBHA (Ilackanb,
Python, Java, C++, C#); ymeHHe aHaJIM3UPOBATH AJITOPUTMBI C
UCIIONIb30BaHUEM TaONUI[ TPACCUPOBKHU; OMPEAENATh 0€3 HCIOJIb30BAHUS
KOMHI)I-OTepa p€3y1'II>TaTI)I BBIITOJIHCHUST HECJIIOXKHBIX nporpaMM,
BKIIIOUAIONIUX IIMKJIbI, BETBJICHHS W TMOJAMPOTPAMMBI, TPU 3aJaHHBIX
NCXOIHBIX TAHHBIX

3.2

YMmenune MOI[I/I(l)I/IHI/IpOBaTI) TOTOBBIC NpOrpaMMmbl Ui PCIICHUSA HOBBIX
3a/la4, HUCIIOJIb30BaTh UX B CBOUX IPOrpaMMax B KadCCTBC IOAIIPOrpaMm

(mpouenyp, GyHKImii)

3.3

YMeHue peanu3oBaTh 3Tallbl pPEIICHUs 3a/ad Ha KOMIIbIOTEpPE; YMEHME
pean30BbIBaTh Ha BBIOPAHHOM JUISl U3YYEHUS S3bIKE MPOTrpaMMUPOBAHUS
BbIcokoro ypoBHs (Ilackans, Python, Java, C++, C#) THIOBbIE aJITOPUTMBI
00pabOTKM YHUCEN, YHCIOBBIX MOCIEIOBATEIBHOCTE W  MAaCCHBOB:
NpeJCTaBlIeHUEe uYuciaa B BHAE HaOopa TMPOCTHIX COMHOXKHUTENEH;
HaXO0’XJICHHE MaKCUMAJIbHOM (MUHUMAaIbHON ) UGBl HATYPaIbHOTO YHCIIa,
3aMCaHHOTO B CHCTEME CUMCIIEHUSI C OCHOBAaHUEM, He npeBblimaronumM 10;
BBIYUCIICHHE OOOOIIEHHBIX XapaKTepUCTUK 3JIEMEHTOB MacCHBa WU
YHUCIIOBOM  TOCIENI0BAaTENbHOCTH (CYMMBI, IIPOU3BENEHUS CPEIAHETro
apu(METHYECKOro, MHUHUMAJIBHOTO M MAaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIIUX 33aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAaCCUBA

ITo Teme «I/IH(I)OpMaI_[I/IOHHBIe TCXHOJIOTHH»




4.1 VYMeHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKUE MOJICIH  JUTS
aHanmm3a 0OBEKTOB M IPOIECCOB: (POPMYIMPOBATH LENb MOJCTUPOBAHMS,
BBIIIOJIHATh aHAJIHU3 PE3yJIbTAaTOB, MOJIYYECHHBIX B XOJEC MOJCIHPOBAHUS,
OLICHUBATH aJICKBATHOCTH MOJICIIN MOJICTHPYEMOMY 00BEKTY HITH IIPOIIECCY;
HPEICTABIIATh PE3yIbTaThl MOJICIUPOBAHHUS B HATJISTHOM BHIC

Tabmuna 13.3

[IpoBepsiembie aneMenThI coaepxkanus (11 kmacc)

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS
1 [{udposas rpaMOTHOCTH
1.1 [TpyHIMIIBI TTOCTPOCHHS] W amnmapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.

Ceresble nporokoiibl. Cets MuTepHeT. Anpecanus B cetu Mutepner. Cucrema
JIOMEHHBIX UMEH

2 TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1 Mopenun u wmopenupoBanue. llenun moaenupoBanus. COOTBETCTBUE MOJEIU
MoJieupyeMoMy oOBbeKTy wiu mnporeccy. dopmanuzanusi NpUKIAAHBIX 3aiady.
[IpencraBienue pe3ynbTaToB MOACIUPOBAHUS B BUE, YAOOHOM JJIsl BOCIPUSTUS
yenoBekoM. [ padruueckoe nmpeacTaBieHne JaHHBIX (CXEMBbI, TAOJIHUIIbI, TPa(QUKH)

2.2 I'padbi. OcHoBHBIEe OHATHA. Buael rpados. Pemenne anroputMudyeckux 3ajaad,
CBSI3aHHBIX C aHauu3oM TIpadoB (MOCTPOCHHE ONTUMAIBHOIO IYTH MEXIYy
BeplIMHaMu Tpada, OIpeleleHHe KOJIMYECTBAa pa3IMYHbIX IyTeH Mexay
BEPILIMHAMU OPHUEHTUPOBAHHOT'O ALIMKIMYECKOro rpada)

2.3 Hepesps. bunapHoe nepeBo. JIMCKpETHBIE HIPBI [IBYX WIPOKOB C IIOJHOU
undopmanueit. [loctpoenne nepera nepedopa BapHaHTOB, ONMKMCAHUE CTPATETUU
UTPHI B TAOIMYHON opme. BeIUTphIIHbIE CTpaTeruu.

Hcnonp3oBanue rpagoB U JEpeBbEB IMPH OMHCAHUM OOBEKTOB U IPOILIECCOB
OKpY’KaroIlero Mupa

3 AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1 OmnpeneneHne BO3MOXKHBIX PE3YyJIbTaTOB pabOThl MPOCTEHIINX aJTOPUTMOB
YIPAaBIEHUS HWCHOJHUTEISAIMA M BBIYMCIUTENBHBIX alropuTMoB. OrmpenencHue
MCXOJHBIX JJAHHBIX, IPH KOTOPBIX AJITOPUTM MOKET AaTh TpeOyeMblil pe3yIbTaT

3.2 Otanbl pelieHus 3afad Ha KoMIblotepe. S3bik nporpammupoBanust (Ilackanb,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMM SI3bIKa MPOrPaMMUPOBAHUS.
Tunsl JaHHBIX: LEJIOYUCIEHHBIE, BEIECTBEHHBIE, CHMBOJIbHbBIE, JIOTMUECKUE.
Bersnenus. CocraBuble ycnoBus. Lluknsl ¢ ycnoBueM. L{ukibl 1o nepeMeHHOM.
Hcnonb3oBanue TabIul] TPaCCUPOBKU

3.3 Pa3paboTka u mporpaMMHas peaqu3alis alrOPUTMOB PEIICHHs THITOBBIX 3a/1a4
0azoBoro ypoBHs. [Ipumepsl 3a1a4: anropuTMbl 00padOTKH KOHEYHOW YMCIOBOU
MOCJIC/IOBATEIbHOCTH  (BBIUYMCICHHE CYyMM, TPOW3BEACHUH,  KOJINYECTBA
SJIEMEHTOB C 3aJIaHHBIMU CBOWMCTBAMH), aJTOPUTMBI aHAIW3a 3allCH YHCENl B
HOSHHI/IOHHOﬁ CUCTEME CYHCIICHHA, aJIT'OPUTMBI PEHICHUA 3ajJad METOJAO0M




nepebopa (IMOMCK HAMOOJBIIETO OOIIETro NEIUTENsl IBYX HATypadbHBIX YHCEIl,
IPOBEpPKA YHCIa Ha TIPOCTOTY)

3.4

OO6paboTka  CUMBONBHBIX  JaHHBIX.  BcTpoeHHble  (YHKIHMU  sI3bIKA
IPOrpaMMHPOBAHHUS 7151 00PaOOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuuHbIe BEIMYMHBI (MACCHUBBI). AJTOPUTMBI pabOTHI € HJIIEMEHTAaMHU MaccuBa ¢
OJIHOKPATHBIM MPOCMOTPOM MacCHBa: CYMMHPOBaHHE JJIEMEHTOB MAacCHBa,
MOJICYET KOJMYECTBA (CyMMbl) D3JEMEHTOB MAacCHBA, YAOBJIETBOPSIOLIUX
32JIaHHOMY YCJIOBHIO, HAXOXJCHHE HAWOOJBIIET0 (HAUMEHBIIETO) 3HAYCHUS
JJIEMEHTOB MAacCHBa, HAaXOXJEHUE BTOPOrO IO BEJIMYUHE HAUOOJBIIETO
(HaMMEHBIIET0) 3HAYCHU S, TMHEUHBIHN MOUCK 3JIEMEHTA, IEPECTaHOBKA HIIEMEHTOB
MaccHuBa B OOpaTHOM MOPSKE.

CopTtupoBka 0JHOMEpHOro MaccuBa. [IpocTeie METOIbI COPTUPOBKHU (HapuUmep,
METO/] My3bIPbKa, METO BbIOOPa, COPTUPOBKA BcTaBkaMu). [loanmporpammsl

HHupopMalinoHHbIE TEXHOJIOTUN

4.1

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHaliM3a J@HHBIX: IPOrHO3UPOBAHMUE,
KIaccuduKanus, KilacTepusalus, aHanu3 OoTkiIoHeHuil. [locrnenoBarenbHOCTD
pelleHys 3a/1ay aHalu3a JaHHbIX: cOOp NEPBUYHBIX JaHHbBIX, OUMCTKA U OLIEHKa
KauyecTBa JaHHBIX, BEIOOD U (MJIM) IOCTPOEHUE MO, TPEoOpa30BaHKEe JaHHBIX,
BU3YalIM3alys JaHHbIX, HHTEPIPETalus pe3yIbTaToB

4.2

Ananus JaHHBIX C IMOMOLIBIO JJICKTPOHHBIX Ta6JII/III. Brrancnenue CYMMEI,
CpCaAHCro apI/I(bMeTI/I‘leCKOFO, HauOOJIBIIEr0 M HAMMEHBIIIEr0 3HAUEHUH Juaria3oHa

4.3

KOMHBIOTCpHO'MaTeMaTI/I‘leCKI/Ie MOJCJIN. OTansl KOMIIBOTCPHO-
MAaTCMAaTUYCCKOro MOACIIMPOBAHUA: ITOCTAHOBKA 3aJadvu, pa3pa60TKa MOICIIH,
TCCTUPOBAHHUEC MOJCIIN, KOMHBIOTGpHBIfI 9KCIICPUMCHT, aHaAJIU3 pE3YyJIbTATOB
MOACIIUPOBAHUA

4.4

UYucneHHOE pellleHre ypaBHEHUH C TOMOIIIBIO [T0100pa mapameTpa

4.5

Tabnuunblie (pensairoHHbIe) 0a3bl NTaHHBIX. TalnuIa - MpeIcTaBlIeHue CBEICHUN
00 omHOTHHHBIX OOBbekTax. Ilome, 3ammch. Kimrou Tabmuiel. Pabota ¢ rorosoit
0a3oil gaHHbIX. 3anonHeHue 0a3bl JaHHbIX. [louck, copTupoBka U (uUIbTpaLus
3amuceid. 3ampockl Ha BEIOOPKY JaHHBIX. 3allpOCHI € MapaMeTpamMu. Berancnsembie
TOJIS B 3aMPOCAX.

Mmuorotabnuunbie 6a3bl TaHHBIX. TUIBI CBS3eH MEXAY TaONMIIAMU. 3ampoChl K
MHOTOTA0JMYHEIM 0a3aM JaHHBIX

114.9. lns npoBeaeHHs €IMHOTO rOCyIapCTBEHHOIO ’K3aMeHa Mo mHpopmartuke (nanee -
EI'D no mHdopmaruke) ucnonb3yercs nepedeHb (KOAU(PHUKATOp) MPOBEPSEMBIX TpeOOBaHUN K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEHETO 00IIEero 00pa3oBaHUs

Ipunoxenune

H DJIEMCHTOB COACPIKAHUA.

Tabmura 13.4

[Iposepsiembie Ha EI'D o undopmartrke TpeboBaHus
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMmbl




cpeaHero o0Iero oopa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CPETHET0 001ero 00pa3oBaHus

1.

3HaTh (TOHUMATB)

1.1

[TonMaHue OCHOBHBIX MPUHIUIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHITHIA
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUH; BJaJieHUE HaBbIKAMH pPadOThHI C
OTNEPALMOHHBIMU CHCTEMaMHd M OCHOBHBIMU BHUJAMU MPOrPAMMHOIO
oOecrnieueHus AJisl penieHus yueOHbIX 3a/1a4 [0 BEHIOpAaHHOM creanin3aiuu

1.2

Hanuune mnpeacraBieHuit o 0a30BbIX IpPUHIMIAX OpraHu3aldd U
(YHKLIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel

1.3

[loHMMaHNe OCHOBHBIX NPUHIMUIIOB JUCKPETH3ALUH PA3IHMYHBIX BHJIOB
uHpOpMaLUN

1.4

[Tonnmanune 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOH M TEKCTOBOM
uHpopMauuu (3amMCh YHUCEN B IO3ULIUOHHONW CHUCTEME CUMCIICHHS,
JIEITMMOCTb LIENBIX YHCEIl; HAXO0XKACHUE BCEX IPOCTBIX YHCEN B 33JaHHOM
JMana3oHe; 00paboTKa MHOTOPa3psAAHBIX  LEJNbIX YHMCEN; AaHaIM3
CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IIOMCKA U COPTUPOBKU

1.5

3HaHne (QYHKIMOHAIBHBIC BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPEJICTB
cpensl pa3paboTKu

1.6

Bnagenue OCHOBHBIMH CBeJeHHSMH O 0a3ax JaHHBIX, X CTPYKTYpeE,
CpecTBax CO3/IaHus U pabOThI C HUMHU

1.7

ITonnMaHne BO3MOKHOCTEN M OIPaHUYEHUN TEXHOJOTHUN UCKYCCTBEHHOIO
UHTEJUIEKTa B PA3JIMYHBIX OONACTAX; HaIW4YMe MpPeACTaBICHUH 00
UCIOJIb30BaHUM  HMH(OPMALIMOHHBIX  TEXHOJOTMH B pa3iM4YHBIX
npodeccHOHATBHBIX chepax

1.8

Biagenue TeopeTHYECKUM amnmaparoM, IO3BOJSIOLIMM  OCYILIECTBIATH
IIPEACTABJICHUE 33JaHHOIO HATYPAJIbHOIO YHCJA B PA3jIUYHBIX CHUCTEMax
CUMCIICHUS; BBIIOJHATH MPeoOpa3oBaHUS JIOTMUECKUX  BBIPaKEHHIA,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTUKH; ONPEAeNaTh KpaT4allliui MyTh BO
B3BELICHHOM TIpade W KOJIMYECTBO IMyTel MeXAy BepLIMHAMHU
OPUEHTUPOBAHHOTO aLMKINYECKOro rpada

YMmern

2.1

YMeHue UCHoIb30BaTh KOMITBIOTEPHO-MAaTEMaTHYECKHE MOJENH TS
aHajan3a 0OOBEKTOB M TMPOIECCOB: (POPMYIHMPOBATH 1EJh MOJCTUPOBAHMUS,
BBHITIOJHATh aHAIHN3 PE3yJNbTAaTOB, MOMYYEHHBIX B XOJE€ MOJCTUPOBAHUS;
OIICHUBATh aJIEKBATHOCTH MOJIEIT MOJIEIIUPYEMOMY OOBEKTY HITH TIPOIIECCY;
MPEJICTABISITh PE3YIbTAaThl MOJACTUPOBAHUS B HATIISTHOM BUJIE

2.2

YMmenue kimaccuUUIMpOBaTH OCHOBHBIE 33/layd  aHalIM3a JIaHHBIX
(mporHo3upoBaHue, KJ1acCU(pUKaLus, KJIACTEpU3aLHs, aHaIu3




OTKJIOHEHUI); TTOHMMAaTh IOCIIEIOBATEILHOCTh PEIICHHS 3a/la4 aHaIn3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA M OI[CHKA Ka4eCcTBa JaHHBIX,
BBIOOp W (WIM) TIOCTPOGHHE MOJENIH, TMpeoOpa3oBaHUE JIaHHBIX,
BU3YaIH3aIis JTaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB

2.3

YMeHnue onpenensatb HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, TPAQUICCKUX U
3BYKOBBIX JAHHBIX IIPU 33JlaHHBIX MapaMeTpax AMCKPETU3alUh. Y MEHUE
ONPEAENATh CPEAHIOI0 CKOPOCTh MEPEAAUH TAHHBIX, OLIEHUBATh U3MEHEHUE
BpPEMEHHU Mepeaayuu Mpu U3MEHEHUH HHPOPMAIIMOHHOTO 00beMa IaHHBIX U
XapaKTEPUCTUK KaHaJIa CBSA3U

2.4

YMeHue CTpouTh KOJA, 00€CNeuMBAIOUIM HAMMEHBIIYI0 BO3MOXKHYIO
CPEIHION0 JUIMHY COOOLEHHSI TPH U3BECTHON 4aCTOTE CHMBOJIOB

2.5

YMeHue ucnosb30BaTh MPU PELICHUH 3a/1a4 CBOMCTBA MTO3UIMOHHOM 3aNIUCH
YHCEeJI, AJTOPUTMBI MTOCTPOEHUSI 3alMCU YUCa B MO3UIMOHHONW CHUCTEME
CUUCJICHUS] C 3aJaHHBIM OCHOBAaHMEM W IOCTPOCHHS YHUCIa IO CTPOKE,
coJiepKalleil 3amuch 3TOr0 YUCia B MO3ULMUOHHOM CUCTEME CUUCIECHUS C
3aJIaHHBIM OCHOBAaHHEM; YMECHHE BBITIONHSATH apU(PMETHICCKUE OTICPAIINH B
MO3ULIMOHHBIX CUCTEMAX CUUCIICHHS

2.6

YMeHue CTpOMTH JIOTMYECKOE BBIPA)KEHHE B IU3BIOHKTUBHONH W
KOHBIOHKTHBHOW HOPMAaJIbHBIX ()OPMAX IO 33JaHHON TaOJINIE NUCTHHHOCTH;
UCClieIoBaTh  00JIACTh ~ MCTUHHOCTH — BBICKA3bIBAHMS,  COJAEPIKaIIEro
IIEPEMEHHBIE; PEIATh HECIOKHBIE JIOTUYECKUE YPABHEHUS

2.7

YMeHue pemath alroOpuTMUUECKHE 33/1a41, CBA3aHHBIE C aHAJIM30M Irpados
(3a1au¥ MOCTPOEHMsI ONTUMAIBHOTO IIYTH MeEX1y BepliMHamu rpada,
onpezeNieHus KOJIMYECTBA Ppa3IMYHbIX IyTe MeXIy BepIIMHaMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOTro rpaga)

2.8

YMeHHE UCIOIB30BaTh AEPEBbs NPU AHAIN3E U MOCTPOCHUU KOAOB U JUISA
npeJicTaBlIeHUs apu(PMETHUECKUX BbIPAKEHU, IPU PELLIEHUH 33/1a4 TIOUCKa
U COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO UIPHI 110 3aJaHHOMY aJITOPUTMY;
pa3pabarbIBaTh 1 0OOCHOBBIBATH BHIMTPBIIIHYIO CTPATETUIO UTPhI

2.9

YMmenune AHAJIM3UPOBAThL  AJTOPUTMBI C  HCIIOJIB30BAHHUEM Ta6J'II/IH
TPACCUPOBKHU; ONPCACIATH 0e3 HMCIOJIb30BaHUS KOMIIBIOTCPA pPEC3YyJIbTAThI
BBITIOJTHCHHA HCCJIOKHBIX IMPOrpaMM, BKIIIOYAIOMIUX LUKIIbI, BETBJICHHUA U
noAnporpaMmsl, Ipu 3alaHHbIX UCXOJAHBIX JaHHBIX

2.10

YMeHue onpenensaTh CI0KHOCTh U3Yy4aeMbIX B Kypce 0a30BBIX allTOPUTMOB
(cyMMHpOBaHHE PIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa, TepeOOpHBIE
QITOPUTMBI, JBOMYHBIA TOWUCK) W TPUBOJUTH NPUMEPHI HECKOJIbKUX
AJTOPUTMOB Pa3HOU CIIOKHOCTH ISl PEUIEHUS OJTHOM 3ada4u

211

Brnanenne yHHUBEpCATbHBIM S3BIKOM MPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), mpencraBieHus MU O 0a30BBIX THIaX
JAHHBIX ¥ CTPYKTypax JaHHBIX; YMEHHE HCIIOIh30BaTh OCHOBHBIE
VOPABISIIOUIME  KOHCTPYKIHUU; YMEHHE  OCYUIECTBJISTH  aHau3
MPEIOKEHHOM TPOTPAMMBI: ONPEACIISITh PE3YJIBTAThl PAOOTHI TPOTPAMMBI
NpU 33JaHHBIX HMCXOJHBIX JAHHBIX; OMPENENATh, MPU KAKUX HCXOJHBIX
JAHHBIX BO3MOXXHO TIOJyYE€HHE YKa3aHHBIX pe3yJbTaTOB; BBISABIITH
JaHHBIE, KOTOPHIE MOTYT MPUBECTH K OMHOKe B paboTe MpPOrpaMMBI;




bopMynUpOBaTh MPEATIOKEHUS MO YAYULIICHUIO TPOrPaMMHOT0 KoJia

2.12 YMeHue peanu3oBBIBaTh HA BBIODAHHOM JJII  HM3YYCHHUS  SI3BIKE
nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIC AJITOPUTMBI 00Pa0OTKH YHCEIN, YACIOBBIX MOCIIEA0BATEILHOCTEH
M MAacCHMBOB. TPEACTABICEHWE 4YHUCIa B BHAEe HAOOpa TPOCTHIX
COMHOJKUTENICH;, HAXOXXICHUE MaKCUMaIbHOW (MUHHMAJIbHOHN) ImHQPBI
HATYpaJIbHOTO YHCIIa, 3aITUCAHHOTO B CHCTEME CUUCIICHHS C OCHOBAHHEM,
HenpeBbimaromuM  10;  BBIYMCIIEHHE  OOOOIICHHBIX — XapaKTePUCTUK
AJIEMEHTOB MacCHBa WJIM YHCJIOBOM IMOCJIEIOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPENHEro  apu(METHYECKOTO, MHUHHUMAIBHOTO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, YIOBJICTBOPSIONINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa, YMCHHUE
UCIIONIb30BaTh B IMpOrpaMMax JaHHBIE PA3IUYHBIX THIIOB C Y4YETOM
OTPaHUYCHUN Ha JMana30H WX BO3MOJXKHBIX 3HAYCHUH, NMPUMEHATH IPH
pEeICHUH 33a7a4 CTPYKTYpPhI NaHHBIX (CIIMCKH, CIOBapH, CTEKH, OUYEPE.IH,
JIepEBBS); MMPUMEHSATh CTAHIAPTHBIC U COOCTBEHHBIC MOANPOrPAMMBI IS
00pabOTKM YMCIIOBBIX JaHHBIX M CUMBOJIBHBIX CTPOK; HCIIOJIb30BATh TPU
pa3paboTKe mporpaMm OUOIHMOTEKH MOANPOrPaMM; YMEHHUE HCIIOJB30BaTh
CPEJIICTBA OTJIAJIKH MPOTPAMM B Cpeie TPOrPaMMHUPOBAHHUS

2.13 YMeHue  WCIONIb30BaTh  AJIEKTPOHHBIE — TAaOMUIBI  JUIS  aHAJM3a,
IpeCTaBiIeHuss U OOpabOTKM JaHHBIX (BKJIKOYas BHIOOp ONTHMAJIBHOIO
pelieHus, noadop JMHUM TpPEHJa, PELIeHUE 3aJad IPOrHO3HPOBAHUS);
YMEHHUE HCII0Jb30BaTh TaOJMuHble (peNLUOHHBIE) 0a3bl JaHHBIX MU
CIPABOYHbBIE CUCTEMBbI

2.14 YMeHue OpraHu30BBIBATh JIMYHOEC WH(OPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IIUYHBIX CPENICTB IIU(PPOBHIX TEXHOIOTHIA; TOHUMAHUE
BO3MOXKHOCTEHM HU(POBBIX CEPBUCOB T'OCYIaPCTBEHHBIX YCIYT, IUPPOBBIX
00pa3oBaTeNbHbBIX CEPBUCOB

Tabmuma 13.5

[TepeueHs 3eMeHTOB coaepkanusl, mposepsieMbix Ha EI'D o nnpopmaruke

Kon [TpoBepsieMblii 37IEMEHT CoJepKaHUs
1 [Tudposas rpaMOTHOCTH
1.1 OcCHOBHBIE TEHJCHIIMU PAa3BUTHUS KOMITBIOTEPHBIX TexHONorui. [lapamienbHble

BbIUKciIeHHs. MHOromnpoIieccopHble cucTeMbl. PactipeneneHHbie
BBIYUCIIUTENbHBIE CUCTEMBI M 00paboTKa OOIBIINX JAaHHBIX

1.2 [IprHIMIIBI TOCTPOEHHUS W amllapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceressle nnpotokoibl. Cete MHTEpHET. Anpecanus B cetn MHTEepHET. [IpoTOKOIBI
creka TCP/IP. Cucrema nomeHHBIX MMeH. Pasgenenne IP-cetw Ha mojcetd ¢
TTOMOIITbIO MaCOK ITOJICETEH

1.3 QaitnoBas cucrema. Ilouck B daitnoBoil cucreme. [IpuHIunbl paMmemeHus u
UMeHOBaHUs (ailioB B 1onroBpeMeHHoON namsaTy. [11abaoHbI 17151 onucaHust rpynn
daiinoB




1.4

CkopocTh mepefayu  JaHHBIX. 3aBUCHMOCTb  BpPEMEHH Iepelayd  OT
UH(OPMAIIMOHHOTO 00BEMa TAHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U

1.5

IudpoBanune nanHeix. CHUMMETpUYHbIE U HecuMMeTpuuHble mu@psl. udpsr
npoctoii 3amenbl. [Iudp Llesaps. [udp Buxenepa. Anroputm mudpoBaHuUs
RSA

1.6

Kompl, mo3Bossromye 00HapyKUBATh U UCIIPABIIATH OMIMOKH, BOSHUKAIOIINE TPU
nepenaude qaHHbIX. Paccrosane Xammunara. KongupoBanue ¢ TOBTOPEHHEM OMTOB.
Koawsl XaMmMmunra

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JlBonyHoe  koaupoBaHue. PaBHOMEpHblE M HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBanue COOOIICHUH, 3aMCAaHHBIX C TTOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcnosue ®ano. [locTpoeHne 0JHO3HAYHO IEKOJUPYEMBIX KOIOB C IOMOIIbIO
Jepesa

2.2

TeopeTnueckne TMOAXOABI K OIGHKE KOJWYEeCTBA WH(OpMAIMK. EIUHUIBI
U3MepeHuss KoinyectBa HHPoOpManuu. AmnpaBUTHBIM TMOAXOA K OIEHKE
KolM4uecTBa WHQPOpMANMU. 3aKOH aJIMTUBHOCTH wHpopMmanuu. Dopmyia
Xaptnu. Uadopmarnus u BepostHocTs. Dopmyna [llennona

2.3

Cuctembl cumcnenus. Pa3BepHyTass 3amuch LeNbIX M JpPOOHBIX 4HCENl B
NO3UIMOHHON cucteme cuucieHus. CBoicTBa NO3UIMOHHOM 3alucy YHCia:
KOJINYECTBO LU(P B 3alUCH, IPU3HAK JEITUMOCTH YHUCIA HA OCHOBAHUE CUCTEMBI
cUMcIeHUs. AJITOPUTM IMEpeBOJa LEJNO0ro yucia u3 P-nyHol cucTeMbl CUMCIEHUS
B JIECATUYHYIO. AJITOPUTM IepeBojia KOHEUHOH P-uuHON npodu B IECATUYHYIO.
AJNTOPUTM MEpeBOja ILENOT0 Yuciaa U3 JACCATUYHOW CHCTeMBbl cuuciieHus B P-
nunyto. IlepeBos KoHe4HOH pecATHUHOW Jpodbu B P-nunyto. JIBomuHas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAs CUCTEMbI CUUCIICHUS, CBSA3b MEKIY HUMH.
Apudmernueckre onepanuy B MO3UIMOHHBIX CUCTEMaX CUUCIIEHUS

2.4

TpOI/ILIHaH YpaBHOBCIICHHAsA CUCTEMA CUUCIICHUS. I[BOI/I‘IHO'I[GCHTI/I‘{HEUI cucTreMma
CUHUCJICHUA

2.5

Koaunposanue texctoB. Koguposka ASCII. OgHoOaliTHbIe KOaUpoBKU. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHGOpMAIMOHHOIO 00beMa
TEKCTOBBIX COOOIIEHUI

2.6

Koaunposanue nzobpakenuil. OnieHka HHPOPMAMOHHOTO o0beMa rpapuueckux
JTAHHBIX TP 33/IaHHBIX Pa3pelIeHUuu U INIyOuHe KOAUpOBaHuUs IBeTa. L{BeToBble
MO/IEJIN.

KonupoBanue 3Byka. OueHnka nHGOPMaIMOHHOTO 00beMa 3BYKOBBIX JIaHHBIX IPH
3aJaHHBIX YaCTOTC JUCKPETU3AIUU U Pa3pAIHOCTH KOOJUPOBAHUS

2.7

Anre6pa goruku. IloHsiTue BbICKa3bIBaHUS. Bpicka3biBaTelbHbIE (OPMBI
(mpeaukaTsl). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIIIHOCTH.

Jlornueckne omnepanuu. TaOmuikl UCTUHHOCTH. Jlormdyeckue BBIpAKEHUS.
Jloruueckue ToxaecTna. Jlornueckue onepalnuy U ONepay HaJl MHOXECTBAMU.
3aKkoHBl anreOphl JIOTUKH. OKBHBAJICHTHBICE TPEOOpPa30BaHUS JIOTHUYECKUX
BbIpakeHM. Jlornueckue ypaBHEHUSI U CUCTEMbl YPAaBHEHUI.

Jlornueckne QyHKIUMU. 3aBHCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GYHKIUI OT KOJIMYeCTBa apryMEHTOB.




Kanonnueckue (GopMbI JIOTHYECKUX BBIPAXKEHUN

2.8

COBepH_IeHHble JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAaJbHEBIC (bOpMBI,
AJIT'OPUTMBI UX MTOCTPOCHUS 110 Ta6nnue HCTUHHOCTH

2.9

Jlornueckue »a1eMEeHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Muoropaspsansiii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTax o
3a/IAHHOMY JIOTMYECKOMY BBIPQKEHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS T10
JIOTUYECKOU CXeMe

2.10

Mopnenn u wmogenupoBanue. llenn monenupoBaHus. AJEKBATHOCTH MOJICIH
MOJIEITpyeMOMY 00BEKTY MK Tiporieccy. DopManu3anus IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACIUPOBAHUS B BUC, YIOOHOM JIJIsi BOCIIPUSTHS
4yenoBeKoM. ['paduueckoe mpeacTaBiIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TPaQUKH).

211

[IpencraBnenre IEeNbIX 4YHCEN B TaMATH KommbloTepa. OrpaHUYeHHOCTH
JIUarna3oHa 4YHceNl IMPU OTPAaHUYCHUM KOJIMYecTBa pa3psyoB. [lepemonHeHwme
paspsiIHON ceTkH. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOTHATEIILHBINA KO OTPULIATEIbHBIX YUCEIL.

[TobutoBBIe JIOrMYeckue omepanuu. Jlormueckuii, apudMeTHYECKHH U
nukiuaecknii  casurd.  LludpoBanue ¢ momompl0 MOOMTOBOW  Omepanuu
«uckimouaromee MJIN»

212

[IpencraBieHne BEIECTBEHHBIX YHCEN B IaMATH KOMIIbIOTEepa. 3Havalias 4acThb 1
NopsA0K yKcia. J{nana3oH 3HaueHUH BellecTBeHHbIX uncen. [Ipodiaemsl XxpaHeHus
BEIIIECTBEHHBIX 4YMCEN, CBSA3aHHbIE C OrPaHMYCHHEM KOJIMYECTBA Ppa3psiioB.
BoinonHenue onepanuii ¢ BEUIECTBEHHBIMU YMCIaMH, HAKOILJIEHUE OMIMOOK IpH
BBIYMCIICHUSIX

2.13

I'padsl. OcHoBHble moHATHA. Buasl rpados. Omnmcanue rpadoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHauu3oM TIpadoB (MOCTpOEHUE
ONTUMAJIBHOTO IMYTH MEXIy BepUIMHaMH rpada, OIpeleleHHe KOJU4ecTBa
pa3INYHBIX MTyTeH MEX/y BEpIIMHAMH OPUEHTHPOBAHHOTO ALMKIMUECKOTro rpaga)

2.14

HepeBbs. bunapnoe pepeBo. /[lepeBbst mnoucka. CrnocoObl o6xona nepesa.
[TpencraBinenue apumeTHUeCKUX BBIpaKEHUN B BUJE nepeBa. Mcnonb3oBaHue
rpadoB U AEPEBBEB MPH OMHCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOLIET0 MUPA

2.15

JlMcKpeTHBIE UTPHI IBYX UTPOKOB C MOJIHOM MH(popmanuei. [loctpoenue nepesa
nepebopa BapuUaHTOB, ONUCAaHWE CTPATETMH WIrpbl B TabnuyHOW (opme.
BbmrpeliHbie ¥ IPOUTPBIIIHBIE TO3ULUH. BBIMTPHIIIHBIE CTPATErMH

2.16

CpencTBa HCKYCCTBEHHOT'O MHTEIIIEKTa. VIAeHTU(HUKAIMS U TOMCK U300pakeHuil,
pacno3HaBanue Jidl. Vcnosb30BaHME METONOB MCKYCCTBEHHOTO MHTEJUIEKTA B
oOyyaromux cucremax. Vcrnonbp30BaHuEe METOI0B UCKYCCTBEHHOT'O MHTEIUIEKTA B
poboroTtexHuke. uTepHer Bemiei. Heliponusie cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzanusa NoHATHS anroputma. MammHa TeropHHra Kak yHUBEpcallbHas
MOJENb BBIYUCIEHUI

3.2

OneHka CIIOKHOCTH BbluMcieHH. Bpems paboTel u 00beM HCHOIB3yeMOM




naMATH, HX 3aBUCUMOCTb OT pa3Mepa HMCXOAHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJITOPUTMBI [IOJUHOMUAIBHOU
cnoxHoctu. Ilepebopubie anroputmbl. [lpumepbl pa3inMUHBIX —aJTOPUTMOB
pellIeHus 0IHOM 3a/1a4u, KOTOPbIE UMEIOT Pa3IN4HYIO0 CJI0)KHOCTh

3.3

OnpeneneHne BO3MOXKHBIX PE3YJIbTaTOB pabdOThl MPOCTEHUIINX aAJITOPUTMOB
YIPAaBICHUS UCHOJHUTEIIMA M BBIYMCIUTENBHBIX alropuTMoB. OrmpenencHue
MCXOJIHBIX JTAHHBIX, TIPU KOTOPBIX aJITOPUTM MOKET J1aTh TPeOyeMBblIid pe3yIbTaT

3.4

Anroput™Mbl 00pabOTKM HATYpaJdbHBIX YHCEI, 3alHCAHHBIX B IO3HIIMOHHBIX
CUCTEMaxX CYHUCJICHHA: pa30MeHHe 3amucH 4YHcia Ha OTHeNbHbIe LUQPHL,
HAaXOXJICHHE CYMMBbI W TIpOHW3BeIeHUS NHU]p, HAXOXKICHHE MaKCUMalIbHOU
(MUHUMAJIBEHOM ) U PBHI.

[IpeacraBnenne uucia B BHjAE HAOOpa MPOCTBIX COMHOXHUTENIECH. AJITOPUTM
OBICTPOro BO3Be/IeHUs B cTeneHb. [I0MCK MPOCThIX YKcel B 33JaHHOM JHara3oHe
C TIOMOUIBIO ATITOPUTMA «pemIeTo JpaToceHar

3.5

MHoropa3p;meIe OeJabIC YMClla, 3aaa4du I[.]'IPIHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
[IEJIOYMCIICHHBIE, BELICCTBEHHBIC, CHMBOJIbHBIC, JIOTUYECKHE. BeTBieHus.
Crnosxuble ycnoBust. Llukisl ¢ ycinoBueM. LIUKIIbI 0 mepeMeHHOH.

OO6paboTka MaHHBIX, XpaHAMMXCs B (aitnax. TekcToBble W JABOUYHBIC (HAIIbI.
QaiinoBsie nepemeHHbie ((haiiinoBbie ykazarenu). Utenue w3 daina. 3anuch B
daiin.

PazOuenue 3amaum Ha mopnzamgaud. [logmporpammsel (mpoueaypbl U (YHKIUH).
Hcnonp30BaHue CTaHIaPTHON OMOIMOTEKH S3bIKA IPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexypcusHble npoueaypsl U pyHkuuu. lMcnonb3oBanue creka uis
OpraHu3alu PEeKypCUBHBIX BEI30BOB

3.8

Yucnennsle MeToabl. TOYHOE M MPUONIMKEHHOE pelleHus 3afaud. YucieHHoe
pellleHre YPaBHEHUIl C IOMOIIBI0 MOAOOpa mapaMeTpa. UYuCIIEHHBbIE METOAbI
pelIeHusT ypaBHEHMi: MeToa mepedopa, MeTOoJ TOJIOBUHHOIO JIEJEHHUS.
[TpuOnmkeHHOEe BBIUMCIIEHUE JUIMH KpUBBIX. Bblumcienue riomaneit ¢uryp c
IIOMOUIBIO YHUCIIEHHBIX METOJNOB (METOJ IPSIMOYTOJIBHUKOB, METOJ TpaIeuui).
[Touck MmakcumyMmMa (MHUHHMyMa) QYHKOUH OJHON IEPEMEHHONM METO/10M
MIOJIOBUHHOTO JIEJICHHUS

3.9

OOpaboTka  CHMBOJIBHBIX  JaHHBIX.  BCTpoeHHble  (YHKIMH  SI3bIKa
IPOrpaMMUPOBAHUS ISl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IIOJCYET KOJIMYECTBA TIOSBIEHUN CHMBOJIA B CTpPOKE,
pa3OMeHne CTPOKH Ha CJIOBa IO TPOOETHHBIM CHMBOJAM, MOUCK MOJCTPOKH
BHYTPU JAaHHOW CTPOKH, 3aME€Ha HAWIEHHOW MOJCTPOKHM Ha JPYTLYI0 CTPOKY.
['eHepanuisi Bcex CJIOB B HEKOTOPOM ayipaBHUTE, YAOBIETBOPSIOLIIUX 33aJaHHBIM
orpannueHusM. [IpeobpazoBaHue yncia B CHMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBbl M TOCHEIOBATENbHOCTH  4YMCeNl. BpluncineHne  000OIIEHHBIX
XapaKTepUCTHK FTEMEHTOB MacCCHBa WJIM YHCIIOBOM MOCIIEI0BATENBHOCTH (CYMMBI,
NPOU3BEACHUS, CPEAHEr0 apu(PMETHUECKOr0, MUHUMAJIBHOTO ¥ MaKCHUMaJIbHOTO
9JIEMEHTOB, KOJMYECTBA JIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJlaHHOMY YCIOBHIO).
JIuHeWHBI TOWCK 3aJaHHOTO 3HAYEHUS B MaccuBe. AJTOPUTMBI paboTHI C
JJIeMEHTaMH MacchBa C OJHOKPAaTHBIM TPOCMOTpoM MaccuBa. CopTHpOBKa




OJIHOMEpHOTo MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOJ ITy3bIpbKa, METOA
BbIOOpA, COPTHPOBKA BcTaBKaMu). CopTupoBKa ciausiHUEM. bbicTpas copTUpoBKa
maccuBa (anroput™ QuickSort). /IBoMYHBII TOMCK B OTCOPTUPOBAHHOM MACCUBE

3.11

JIBymMepHBIe MaccUBBI (MAaTPHIIbI). AITOPUTMBI 00PaOOTKHU JBYMEPHBIX MAaCCUBOB:
3a0JIHEHHUE JIBYMEPHOTO YHMCJIOBOI'O MAacCHBa IO 3a/laHHBIM IpaBUJIaM, MOMUCK
3JIEeMEHTa B IByMEPHOM MAacCCHBE, BEIUHCICHHE MaKCUMyMa (MUHUMYMA) U CyMMBbI
3JIEMEHTOB JIBYMEPHOT'O MACCHBa, IIEPECTAHOBKA CTPOK M CTOJIOIIOB ABYMEPHOTO
MaccHBa

3.12

CrnoBapu (accolaTuBHbIE MacCUBbI, 0TOOpaskeHus ). XauI-rabnuubl. [loctpoenue
aJ1(haBUTHO-4ACTOTHOTO CJIOBAps JJIs 3aIaHHOTO TEKCTa

3.13

Creku. AHaJIM3 MPaBWIBHOCTH CKOOOYHOTO  BBIPQXKEHHUs. BbluncieHHe
apuMETHUECKOTO BBIPAKCHHS, 3aIIMCAHHOTO B MocT(hUKCHON dopme. Ouepenu.
Hcnonp30BaHue ouepein Ijisi BpDEMEHHOTO XpaHEHHsI JaHHBIX

3.14

Anroputmbl Ha Tpadax. IlocTpoeHMe MHUHMMaJIbHOIO OCTOBHOIO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KommuecTBo pa3inmyHbIX
nyTeil Mex 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlUKIMYECKOro rpada. AJIroputm
JenkcTphl

3.15

HepeBps. Peanmusanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(Ounapubie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOIO apu(pMETHUYECKOIO
BhIpakeHUs. PekypcuBHBIE anropuTMbl 00xona nepea. Vcnonap3oBaHue creka u
ouepeau i 00Xo/a AepeBa

3.16

JuHaMu4yeckoe NMporpaMMHUPOBAHUE KAaK METOJ pELIEHUs 3a1a4 C COXpaHEHUEM
IIPOMEXKYTOUHBIX PE3YyIbTAaTOB. 3a/1auH, pellaeMble C MOMOILBIO JUHAMUYECKOTO
IPOTPaMMHUPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIIHMM, MOACYET KOJTUYECTBA
BAPUAHTOB, 33J1a4¥ ONITUMH3ALNN

3.17

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IporpaMMupoBaHuu. OOBEKTHI U
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOAXOAA.
WNukancynsauus, HacieJ0BaHue, MoJIuMoppHu3M

HNHdpopMalinoHHbIE TEXHOJIOTHH

4.1

Ananu3 paHHbIX. OCHOBHBIE 33/a4M aHalW3a JAHHBIX: HPOTHO3MPOBAHUE,
KJlaccupuKalus, KilacTepusanus, aHanu3 oTkioHeHuH. IlocrmegoBarenbHOCTH
pelleHns 3aJad aHajlu3a JIaHHBIX: cOOp MEPBUYHBIX JAHHbBIX, OYMCTKA U OI[CHKA
KayecTBa JaHHBIX, BEIOOD U (WJIM) IOCTPOEHUE MOJIEINH, TpeoOpa3oBaHKe JaHHbIX,
BU3YyaJIU3alsl JaHHBIX, HHTEPIIPETaIHs pe3yabTaToB. [IporpaMMHbie CpeacTBa U
WnuTepHeT-cepBUCHI sl 00paObOTKU U NpeACTaBIEHUS TaHHBIX. bosbIne naHHbIe.
MarmwunaHOe 00y4ueHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO D3JEKTPOHHBIX Tabnuil. BerunciaeHne cymmsl,
cpemHero  apu(METHYEeCKoro, HauOoJyplero  (HAaMMEHBINEro)  3HAYCHUS
nuanazoHa. Berumcienue ko3dduimeHta Koppensuuu JABYX pPsIOB JIAaHHBIX.
[ToctpoeHue cronOYaThIX, JIMHEHYAThIX M KpPYyroBbIx auarpamm. Iloctpoenue
rpa¢ukoB ¢pyukuuii. [Togbop auMHMN TpeHa, pelIeHne 3a/1a4 POTrHO3UPOBAHUSI.
Pemenue 3a1a4 onTUMHU3AIUHU C TIOMOIIBIO AJIEKTPOHHBIX TAOJIUIL




4.3

Juckperuszamusi Npu  MaTeMaTHUYECKOM  MOJEIMPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MojenupoBanue JABIKEHHs. MojenupoBaHue OHOIIOTHYECKUX
cucteM. MaremaTuueckue MOJIEIM B  SKOHOMHKE. BpluuciutenbHbIe
IKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3yibTaToOB 3KcrepuMeHTa. Meton
HAaUMEHBIIUX KBaApaToB. OIEHKAa YHCIOBBIX MApaMETPOB MOJAEITUPYEMBIX
00BEKTOB M IpoleccoB. BoccTaHOBIeHHE 3aBUCUMOCTEH IO pe3ysbTaraM
JKCIIEpUMEHTA

4.4

BepostHocTHbIE MOJICIIH. MeTtonasl Momnrte-Kapo. Nmuranmonnoe
MoienrpoBanue. CUCTEMBI MAaCCOBOTO OOCITY)KHBAHHUS

4.5

Tabnuunble (pensuOHHbIE) 0a3bl JaHHBIX. Ta0nuIa - MPeICTaBICHUE CBEICHHIA
00 ogHOTHMIHBIX 00BekTax. Ilone, 3amuch. Kmrou tabmunpl. Pabora ¢ roTtoBoi
6a3oi maHHBIX. 3amonHeHue 0a3pl JaHHbIX. [lonck, copTHpoBKa U (QUIBTpAIH
JaHHBIX. 3aMpoCchl Ha BEIOOPKY JaHHBIX. 3alpoChl ¢ apaMmeTpamMu. Boruncisembie
TOJISI B 3aMPOCaX.

Mmuororabnuunbie 0a3bl JaHHBIX. TUMBL cBs3ed Mexay TaOmunamu. BHemHwuit
kitod. [lemocTHOCTh 6a3bl TaHHBIX. 3aMIPOCHl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TexkcroBblii mpoueccop. Cpeacrsa MOMCKa M aBTO3aMEHBl B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbIE TEKCTOBbIE IOKYMEHTbI. CHOCKH, OIJIaBICHHUE.
[TpaBuia HUTHPOBAHUS UCTOYHUKOB M OPOpPMIICHHS OMOIHOTpadUIECKIX CChUTOK




