IIpuio:xxkenune k Padboueit mporpamme
cpeaHero o0mero oopa3oBaHus
no nHpopmaTuke (yriry0JieHHbI YPOBEHD)

HNEPEYEHH (KOJJU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIETI'O OBPA3OBAHUA U 3JIEMEHTOB COAEPKXAHUA 11O
NHO®OPMATHUKE

JlJis mpoBeACHUST €AMHOTO TOCYAapCTBEHHOrO 3k3aMeHa o uHpopmaruke (maree — EI'D mo
nH(POPMATHKE) UCHOIB3YETCs MepedeHb (KoIu(puKaTop) MpoBepsieMbIX TpeOOBaHUN K pe3yiabTaTaM
OCBOEHHUSI OCHOBHOH 00pa30BaTeIbHONM IMpOrpamMMbl CpeJHEro oOuiero oOpa3oBaHHUs M 3JIEMEHTOB
COJIepKaHusl.

IIpoBepsiemblie Ha EI'D no nHopmaTuke TpeGOBaHMS K Pe3yJIbTATAM 0CBOCHHS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

Kon IIpoBepsiembie TPeGOBaHNSI K MPEIMETHBIM Pe3yJIbTATAM OCBOEHUsI OCHOBHOI
NpOBEPSIEMOT0 0o0pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 06pa3oBaHus
TpeOOBaHUA

1. 3HaTh (IOHUMATBD)
11 [loHnMaHNe OCHOBHBIX TNPUHIMIIOB YCTpOWcTBA U  (YHKIIMOHUPOBAHUS

COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIMIA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI; BJIaJIeHUE HaBBIKAMH pabOTHl C ONEPAllMOHHBIMU
cUCTeMaMHM M OCHOBHBIMU BUIAMU MPOTPaAaMMHOIO OOECledeHUs A PelIeHus
y4eOHBIX 3aj1a4 110 BHIOPAHHOMW ClieuaIn3aiuu

1.2 Hamuune  mpencraBneHwmit 0 0a30BBIX  IPUHIUMIAX OpraHu3aly u
(GYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CeTel

13 [TonrMaHNe OCHOBHBIX MPUHIUIIOB IUCKPETU3ALUH PA3INYHBIX BUI0B
uHpopMaluu
14 [Tonnmanue 06a30BBIX aNrOPUTMOB OOpaOOTKM 4YMCIOBOW UM  TEKCTOBOM

uHpopMaluu (3amKMCh YKMCed B MO3MIMOHHOM CHCTEME CUHMCICHMS, JeTUMOCTh
LENbIX YHUCEN; HAaXOXAECHHE BCEX TMPOCTBHIX YHUCEN B 3a/laHHOM JIMAIa30HE;
00paboTKa MHOTOPA3PSAIHBIX LENbIX YHCEN; aHAJIU3 CHUMBOJIBHBIX  CTPOK H
JIpYTHX), QJIrOPUTMOB IIOUCKA U COPTUPOBKH

15 3HaHue PYHKIIMOHATBHBIC BO3MOKHOCTH HHCTPYMEHTAJIBHBIX CPEJICTB CPEIIbI
pa3paboTku
1.6 Brnaynenue oCHOBHBIMU CBEJICHHSIMH O 0a3aX JaHHBIX, UX CTPYKTYpPE, CPEACTBAX

CO37aHUs U PabOThl C HUMH
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1.7

[ToHnmaHue BO3MOXKHOCTEM M OrPaHUYECHHUM TEXHOJIOTMH HCKYCCTBEHHOTO
WHTEJUICKTA B PA3IMYHBIX 00JIACTIX; HATMYUE TIPEJICTABICHUH 00 MCIIOJIb30BaHIH
WH()OPMAITMOHHBIX TEXHOJIOTUH B Pa3JIMYHBIX MPOPECCHOHATBHBIX chepax

18

Brnanenue  TeopeTmyeckuM - ammapaToM, — MO3BOJSIOIMIMM  OCYILIECTBIATH
IPEJICTABICHUE 3aJaHHOTO HATypaJbHOTO YHCIAa B PAa3IMYHBIX CHUCTEMax
CUMCJICHUS; BBINOJHATH MPEOOpa30BaHUs JIOTUYECKUX BBIPAXKEHHUM, HCHOB3YS
3aKOHBI aNre0pbl JIOTHKY; ONPeeaTh KpaTyailliuii MyTh BO B3BELIEHHOM Ipade u
KOJIMYECTBO ITyTeil MEX/1y BEpIIMHAMU OPUEHTUPOBAHHOTO allUKINYECKOro rpada

YMeTs

YMeHHEe HCIOJIb30BaTh KOMIBIOTEPHO-MATEMaTHUECKUE MOJCIU JUIsS aHAIIn3a
00BEKTOB M TIPOLIECCOB: (POPMYIHUPOBATH LIE€Tb MOJACIUPOBAHUSA,  BBIIOJHATH
aHaJInu3 PE3YIbTATOB, MNOJIYUYCHHBIX B XOJAC MOACIUPOBAHUA; OLCHUBATDH
a/ICKBaTHOCTh MOJEIH MOJICIUPYEMOMY OOBEKTY HIIM IPOIECCY; MPEICTABISATh
PE3YIbTAThl MOACIUPOBAHNA B HATJIAJHOM BHU/IC

2.2

Ymenune — kimaccuUUUpOBaTH — OCHOBHBIC — 3aJadydl  aHajW3a  JIAaHHBIX
(mporHo3upoBaHue, KiIacCU(pUKalUs, KIacTepu3alus, aHalu3 OTKIOHEHUN);
MOHMMATh TOCJIEIOBAaTeIbHOCTh PELICHUS 3aJa4 aHalu3a JaHHBIX: cOop
MEPBUYHBIX JAHHBIX, OYMCTKAa M OIIEHKa KauecTBa JaHHBIX, BBIOOp H (Win)
MOCTPOCHHUE MOJIeNH, NpeoOpa3oBaHUE JaHHBIX, BHU3yaJU3alUs JaHHBIX,
WHTEpIpPETALHs Pe3yIbTaTOB

2.3

YMmeHue omnpenensaTb MHGOOPMAIMOHHBIH O0BEM TEKCTOBBIX, I'paMuUecKuX Hu
3BYKOBBIX JIaHHBIX TIpU 3aJaHHBIX IapamMeTpax JUCKPETH3aLUHh. YMEHUE
ONpEAeNATh CPEJHIOI CKOPOCTh IEpeAayd JaHHbBIX, OLIEHWBAaTh W3MEHEHHUE
BPEMEHM Mepefauyd MpU HU3MEHEHUH HH(POPMAIMOHHOTO o0ObeMa JaHHBIX U
XapaKTepUCTHK KaHaja CBSI3U

2.4

YMeHne cTpouTh KO, 00eCTIeUnBaIONMii HAMMEHBIIIYI0 BO3MOXKHYIO CPETHIO0
JUTMHY COOOIIEHHS MPU U3BECTHOM YaCTOTE CUMBOJIOB

25

YMeHue ucnonap30BaTh NPU PEIICHWH 33a4 CBOMCTBA MO3MIMOHHOM 3alHCH
YHUCEJI, aJITOPUTMBI IOCTPOEHHUS 3aITMCH YKCIIa B MTO3UIIMOHHOW CUCTEME CUUCIICHUS
C 33JJaHHBIM OCHOBAHMEM M IIOCTPOCHMSI YMCIIA MO CTPOKE, COJEp KAl 3aluCh
ATOTrO 4YMCia B MO3UIMOHHOM CUCTEME CYUCICHHS C 3aJaHHBIM OCHOBAHUEM;
YMEHHE BBIMONHATh apuPMETHUECKHUe OMNepaluyd B MO3UIIMOHHBIX CHCTEMax
CUUCIICHUS

2.6

YMeHHE  CTpPOUTb  JIOTUYECKOE  BBIPAXKEHME B JAU3BIOHKTUBHOM U
KOHBIOHKTUBHOM HOpMalbHBIX (hopMax MO 3aJaHHOW TaliHile HCTUHHOCTH;
UCcleI0BaTh 00JacTh UCTUHHOCTH BBICKA3bIBAHHUSA, COIEPIKAILETO MEepEeMEHHBIE;
penaTh HECIOKHBIE JIOTUYECKUE YPaBHEHUS

2.7

YMeHue pemath ajaropuTMHUYECKHE 3aJjauyd, CBS3aHHBIE C aHaIM30M Trpados
(3a1auM  MOCTPOEHHs] ONTHMAJIBHOIO TIYTH MEXJy BepIIMHAaMu TIpada,
ONpeNeNieHus]  KOJMYECTBa  Pa3UYHBIX  MyTed  MEXAy  BepIIHHAMH
OPUEHTHPOBAHHOT'O AIIMKINYECKOro rpaga)
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2.8

YMeHue HCnoiab30BaTh JEPEBbS NpU aHAIW3€ U IOCTPOCHUU KOAOB U JIA
Ipe/ICTaBICHUs apu(PMETUUECKUX BBIPAKEHU, IPU PELICHUH 33aa4 TOUCKa U
COPTUPOBKH; YMEHHME CTPOUTH JEpPEBO UIPHl IO 33JaHHOMY AITOPUTMY;
pa3pabaThiBaTh U 00OCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI

2.9

YMeHHne aHaIM3UPOBATh AITOPUTMBI C HMCIOJIB30BAaHUEM TaOJHIl TPACCUPOBKH;
ompeneniaTtb 0e3 HCIOJNB30BaHUS KOMIBIOTEpA PE3YJIbTaThl  BBIOJHEHHUS
HECJIOKHBIX IPOTrpamMM, BKIKOYAIOIINX [IUKJIbI, BETBICHHS U MOAIPOrpaMMBbl, IIPU
3a/laHHbIX UCXOAHBIX JTAHHBIX

2.10

YMeHHne omnpeneisTh CI0XKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aIrOpUTMOB
(cymMMUpOBaHUE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, IepeOOpHbIe
AITOPUTMBI, IBOUYHBINA MOUCK) U MPUBOJIUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
pa3HOM CI0KHOCTHU IS PELLIEHUS] OJJHOM 3a/1a4uu
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Brnanenue yHUBEpCaIbHBIM SI3BIKOM HPOTPAMMHUPOBAHUS BBICOKOTO YpPOBHSA
(Iackanb, Python, Java, C++, C#), mnpexncraBicHusMH O 0a30BBIX THIIAX
JAHHBIX M CTPYKTYpax JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIIPABIISIOINE
KOHCTPYKLIMU; YMEHHE OCYIIECTBIATh AaHAIW3 TPEIOKEHHON IpOrpaMMBI:
OIIPEIECTIATh Pe3yNIbTaThl PAa0OTHI MPOTPAaMMBbI TIPH 33/IaHHBIX UCXOIHBIX JTAHHBIX;
OIIPEETATh, TPH KAKUX HMCXOMHBIX JaHHBIX BO3MOXKHO IOJYYEHHE YKa3aHHBIX
pe3yabTAaTOB; BBIABIATH JAaHHBIE, KOTOPBIE MOTYT MPUBECTH K OIIMOKE B paboTe
IPOTPaMMBI; (HOPMYITHPOBATH MPEAIOKEHHS TIO YITYYIICHHIO IPOTPAMMHOTO KO/Ia

2.12

YMeHue pean30BbIBaTh Ha BRIOPAHHOM TSI H3YyYCHHUS SI3bIKE TIPOTPAMMHUPOBAHHUS
Beicokoro ypoBHsi (ITackanb, Python, Java, C++, C#) TumoBble airopuTMbl
0o0pabOTKM  YHMCEN, YHUCIOBBIX  IOCJIEAOBAaTENHOCTEH! M MAacCHBOB:
IpejCTaBiIeHue 4YHucia B BHJE HaOOpa MPOCTBIX COMHOXHUTENEH; HaX0KICHHE
MaKCUMaJbHOH (MUHUMAJIbHON) HUGPHI HATYPAJIBHOI'O YHUCIA, 3allMCAaHHOTO B
CHUCTEME CUHUCIIEHUS C OCHOBaHMEM, HenpeBblmaromuM 10; BbeIUMCICHHE
O0OOMIEHHBIX  XapaKTEPUCTUK  OJJIEMEHTOB  MacCWBa  WJIM  YHCIOBOU
MOCJIEIOBATEIBHOCTA  (CYMMBI, TIPOM3BENCHHUS CPEIHEr0 apu(METHUECKOro,
MUHHMaJIbHOTO ¥ MAaKCHMaJIbHOTO DJIEMEHTOB, KOJHYECTBA OJEMEHTOB,
YJIOBJIETBOPSIOIINX 3aJaHHOMY YCIIOBHIO); COPTUPOBKY  JJIEMEHTOB  MAacCHBa;
yMeHue UCIOJIb30BaTh B MPOrpaMMax JaHHbIE Pa3JInYHBIX THUIOB C YYETOM
OTpaHUYEHUH Ha IUAara3oH WX BO3MOXKHBIX 3HAUEHUH, IPUMEHSTh MPU PELICHUN
3aJa4 CTPYKTYpbl JaHHBIX (CHHUCKH, CJIOBapu, CTEKH, OYEPEeIH, JAEpEBbs);
OPUMEHATh CTaHIApTHbIE M COOCTBEHHBIE IOANPOrpaMMBbI JJisi 00pabOTKH
YHCIIOBBIX JIaHHBIX M CHMBOJBHBIX CTPOK; HCIIOJNIb30BaTh IpH pa3paboTke
nporpaMM OHOIHOTEKH MOAMPOrpaMM; YMEHHE HCIIOB30BaTh CPEJCTBA OTIAIKA
IPOTPaMM B Cpejie TPOTPaMMHUPOBAHHS

2.13

YMeHne HCIoJIb30BaTh OJICKTPOHHBIC Ta6J'II/II_U)I AJId aHalin3a, IMPEACTaBJICHUA U
O6pa6OTKI/I JaHHBIX (BK.HIO‘{a}I BLIGOp OINITUMAJIBHOT'O PCIICHUA, 1'[0,[[601) JIMHUU
TPpCHAA, PCIICHUC 3a/1a1 HpOFHO3I/Ip0BaHI/I$I); YMCHHUC HCIIOJIB30BATH TaOJUYHEBIC
(peJI}ILII/IOHHLIC) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTCMbI

2.14

VYMeHre OpraHu3OBBIBaTH JIMYHOE HWH()OPMAIMOHHOE TPOCTPAHCTBO  C
HCIIOJIB30OBAHUEM PaA3JIMYHBIX CPCACTB HI/I(i)pOBI)IX TeXHOHOFHﬁ; IIOHUMAHHUEC
BO3MOXHOCTEH IM(POBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, LU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB

MyHuImmmaapHOe aBTOHOMHOE 0011e00pa3oBarenbHoe yapexaenue [ mvuasns Ne 104 «Kmaccrdaeckas THMHA3HSD»Y

Paboyas mporpamMma cpeiHero oomiero oopasoBanus mo nHGopmaTruke (YriayOIeHHBIH yPOBEHb) 3




Ilepeuens 3j1eMeHTOB cofep kaHusi, poBepsieMbIX Ha EI'D nmo nngopmarnke

Kon

IIpoBepsieMblii 3J1eMEHT COePKAHUSA

1

[udposast rpaMOTHOCTh

11

OcCHOBHBIE TEHACHIIMM DPA3BUTHUS KOMIIBIOTEPHBIX TexHojorui. [lapainensHbie
BBIYUCIICHHUSI. MHOIOMPOIIECCOPHBIE CHUCTEMBbL. PacripesiesieHHbIe BBIUUCIUTEIbHBIC
CUCTEMBI M 00paboTKa OOJIBIITNX JaHHBIX

12

[TpuHIUTIBI TOCTPOEHUS U anmnapaTHbIe KOMIIOHEHThI KOMITBIOTEPHBIX ceTeil. CeTeBbie
npotokonbl. Cets UnTepHer. Anpecarus B cetu Murepuer. IIporokonsl creka TCP/IP.
Cucrema moMeHHBIX UMeH. Pa3nenenue IP-cetn Ha moiceTr ¢ MOMOIIBIO MACOK TOJICETEH

13

QaiinoBass cucrema. llouck B daiinoBoii cucreme. I[IpuUHIMIIBI pa3MemIeHUS |
UMEHOBaHUsS (aiijioB B jgoiroBpeMeHHOW mnamsTu. [11abraoHbI AN onucaHus Tpynn
¢aiinos

14

CKOpOCTL nepcaayu AaHHbIX. 3aBUCHMOCTD BPECMCHU IICpCaaun OT I/IH(I)OpMaLII/IOHHOl"O
o0beMa JaHHbIX U XapPaKTCPHUCTHUK KaHalla CBA3U

15

IudpoBanue nanupix. CummeTprudHbie 1 HecummeTpuanbie mudpsl. ndpsr npocToit
3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mudpoBanus RSA

1.6

Kozapl, mo3Bosstomue oOHapyXuBaTh M HCHPABIATH OLIMOKHM, BO3HMKAIOIIME IIPU
nepenade JaHHbIX. Paccrosnue Xommunra.  KoaupoBaHue ¢ HOBTOpEHHEM OUTOB.
Koxpr XomMmunra

Teoperuueckre 0oCHOBBI HHHOPMATHKHI

2.1

JIBon4yHOe KoaupoBaHHE. PaBHOMEpHbIE W HEpaBHOMEpHbIE KoOJbl. JlekoaupoBaHue
COOOIIIEHUH, 3alUCaHHBIX C IIOMOIIBI0 HEPABHOMEPHBIX KOJOB. YcioBue @aHo.
ITocTpoeHne OJHO3HAYHO JIEKOAUPYEMBIX KOJOB C IOMOILBIO AepeBa

2.2

Teopernueckrue moaxoAbl K OIEHKE KoiaudecTBa MHpopMmaiuu. EnuHunel mzMepeHus
KoJmyecTBa MHGoOpMauu. A(aBUTHBIM MOAXOJ K OIEHKE KOJIWYECTBa MH(OpMaIuu.
3akoH agauTuBHOCTH HH(popmanuu. @opmyna Xaptiu. MHbopMmarus U BEpOSATHOCTS.
®opmyna [llennona

2.3

Cuctembl  cumcieHus. PasBepHyras 3amuch IeNbIX U JPOOHBIX  YHCEN B
MIO3ULIMOHHON cucTeMe curciaeHus. CBONCTBA MO3UIIMOHHON 3allUCH YHMCIIA: KOJIUYECTBO
uudp B 3amMcH, NPU3HAK JEIMMOCTH 4YHC]Ia HA OCHOBAHWE CHCTEMbI CUHUCIICHUS.
Anroput™M nepeBoja 1LEJIOro 4Yucia U3 P-MYHON CHUCTEMBbI CUMCICHHS B JECATHYHYIO.
AJdroput™ mnepeBojia KOHEUHON P-uuHOI aApoOu B NECATHUHYIO. AJNTOpPUTM MEpeBoja
LEJIOr0 4Yucia U3 JECSITUYHOM cucTembl cuucieHus B P-uunyto. IlepeBon koHeuHOI
JeCATUYHOM apobu B P-munyro. JIBomuHas, BOCbMEpHYHas M ILECTHAJIaTepUyHas
CHCTEMBbI CUHCIICHUS, CBA3b MEXYy HUMHU. ApupMeTHYecKre Onepanuy B MO3UIIMOHHBIX
CUCTEMaxX CUHUCIICHUS

2.4

TpOHqHaH YpaBHOBCUICHHAsA CHUCTEMA CUHUCICHUA. HBOI/I‘-IHO'ZIGCSITI/I‘—IH&SI CHCTEMA
CUHCIJICHUA

2.5

Komuposanue tekcroB. KommpoBka ASCIl. OnpnoOGaiiTHbIe KomaupoBku. CraHmapt
UNICODE. Komupoka UTF-8. Omnpenenenne HHPOPMAIMOHHOTO 00BhEMa TEKCTOBBIX
coOOIIeHn

2.6

Konuposanue nzobpaxenunit. Onienka nHOOPMAMOHHOTO 00beMa rpapuuecKuX TaHHBIX
IIPU 33JaHHBIX Pa3pelIeHUH U TIIyOUHE KOAUPOBaHU I[BeTa. L[BeToBBIC MOETH.
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Konuposanue 3Byka. OnieHka HH)OpMamOHHOTO 00beMa 3BYKOBBIX IaHHBIX MPU
3a/IaHHBIX YaCTOTE AUCKPETU3ALMH U Pa3psAIHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. [lonsrue Bbicka3biBaHus. Bbicka3biBaTenbHble (OPMBI (IPEINKATHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue onepauuu. TaGmuupl uctuHHOCTH. Jlorndyeckue BbIpaxkeHus. Jlormueckue
TOXKJeCTBa. Jlormyeckue onepanuu M ONepanuyu HAaJl MHOKECTBAMHU.

3aKoHBI aNreOphbl JOTHKH. JKBUBAJCHTHBIE MPE0OpPa3OBaHMs JOTMYECKHX BBIPAKCHHM.
Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHUI.

Jlornueckue GyHKIUU. 3aBUCHMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (DYHKIHIA OT
KOJIMYECTBA apr'yMEHTOB.

Kanonnueckue GopMbl TOrHYECKUX BBIPOKESHUN

2.8

COBepIHGHHI)IG JAU3BbIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (1)OpMI)I, AJITOPUTMBI
HX ITOCTPOCHHA 11O Ta6JII/IIIe HUCTHUHHOCTHU

2.9

Jlormueckue 3neMeHTHI B cocTaBe KommnbtoTepa. Tpurrep. Cymmarop. MHOropaspsaHbli
cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX DJIEMEHTAX IO 3aJaHHOMY JIOTHYECKOMY
BBIPAKCHUIO. 3alIMCh JIOTHUECKOTO BBIPAYKEHUS 110 JIOTMYECKON CXeMe

2.10

Monenmu wu  wmomenupoBaHue. llenmn MoxmenupoBaHusi. AJNCKBATHOCTh — MOJIENU
MOJIEIIUPyeMOMY 00BEKTY MU Tiporieccy. Dopmann3anus MpUuKIaIHbIX 3a/1a4.
[IpencraBieHue pe3yabTaTOB MOJCIUPOBAHKS B BHJIC, YIAOOHOM JJISl BOCHIPUSTHUS
4esoBeKoM. ['paduueckoe nmpeAcTaBiIeHUE JaHHBIX (CXEMbI, TAOJIHIIBI, TPa(UKH).
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IIpencraBneHue LenplX 4YUCEN B MaMITH KOMIbOTEpa. OrpaHMYeHHOCTh AHMAala3oHa
qycel IpPU OTPaHUYEHUHU KOJIMYEeCTBAa paspsaoB. llepenonHeHue paspsaHON CETKH.
be33nakoBbie W 3HAKOBBIC JTAHHBIC. 3HAKOBBIM OWT. J[BOMYHBIN JOMOJHUTEIBHBIA KO
OTPHLIATENIBHBIX YHCEI.

[ToburtoBeie noruueckue onepauuu. Jloruueckuil, apudMeTHdecKuil U HUKIMYECKUN
casuru. udposanue ¢ nomoipio noduToBol onepaunu «uckmoyaroniee NJIN»

2.12

HpeI[CTaBJ'ICHI/Ie BCIICCTBCHHBIX YHCCI B MaMATH KOMIIBKOTECPA. 3Haqamas[ 4aCTb H
MopsAA0OK HYHCIIA. I[I/IaHEBOH 3HAYEHUH BEIISCTBEHHBIX YHCEIN. HpO6JICMLI XpaHCHUA
BCIICCTBCHHBIX YHUCCII, CBA3aAHHBIC C OTPAHUYCHUEM KOJIUYCCTBA PA3PAI0B. Brinmonnenue
onepaunﬁ C BEIICCTBCHHBIMHU YHCJIAMH, HAKOIIJICHUE OomuoOOoK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble nouATHA. Bunabsl rpados. Onucanue rpaoB ¢ MOMOIIBIO MaTpUIL
CMEXHOCTH, BECOBBIX MaTpHIl, CIICKOB CMEKHOCTH. Pelienue anropuTMU4ecKkux 3aziad,
CBSI3aHHBIX C aHaJIM30M IpadoB (IOCTPOEHHE ONTHUMAIBHOIO MYTH MEXIY BEpLIMHAMU
rpada, ompeAereHHEe  KOJIMYEeCTBA  PA3MUYHBIX IyTed  MexXIy  BepIIMHAMH
OPUEHTHPOBAHHOT'O AlIUKIMYECKOTro rpada)

2.14

Hepebs. bunapnoe aepeBo. [lepeBbs noucka. Criocodst 00xo/a aepesa. [lpeacrasienue
apu(MeTHYecKuX BbIpaKeHUH B BHJE AepeBa. Mcnonb3oBanue rpadoB U JepeBbEB MPU
OMMCAaHUU O0OBEKTOB U MPOLIECCOB OKPYKAIOIIEro MUpa

2.15

JluckpeTHble WTPHl JBYX HMIPOKOB C MOJdHOW wuH(popManuei. [locTpoenue pepesa
nepedopa BapuaHTOB, ONMHMCAHUE CTPATETUH UTPHI B TAOMUYHON (Gopme. BBIUTphIHbIE 1
MIPOUTPHIIIHBIE TO3UIIMU. BRIUTpHIIIHBIE CTpaTErun
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2.16

CpencTBa MCKYCCTBEHHOTO HWHTEIUIEKTa. MaeHTHHKAMs M TOUCK H300paKeHHIA,
pacnio3HaBaHue Jidl. lcronb3oBaHHE METOAOB MCKYCCTBEHHOIO HHTEIUIEKTa B
oOyyaromux cucreMax. lcrnoinb30BaHHE METONOB MCKYCCTBEHHOIO HWHTEIUIEKTA B
pobororexHuke. MHTepHeT Bewiei. HeliponHsle cetn

ANTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

dopmanuzanus MoHATHS anropuTMma. MammHa TerrOprHra Kak yHUBEpcajdbHas MOJIChb
BBEIYHCIICHUN

3.2

OreHka CIOXHOCTH BBIYMCICHUN. BpeMsi paboThl 1 00bEM HCIONB3YEeMOM MaMATH, X
3aBHCHUMOCTb OT pa3Mepa MCXOAHBIX AAHHBIX. OLEHKAa aCHMIITOTHYECKOH CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI MOJIMHOMUANIBHOM Cllo)kHOCTH. IlepeOopHble anropuTMBl.
ITpriMepsl pa3IMYHBIX aJITOPUTMOB PELICHHS OJHOH 3a/1a4k, KOTOPBIE UMEIOT Pa3IN4HYyIO
CJI0KHOCTh

3.3

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB PabOTHI MPOCTEUIINX AITOPUTMOB YIPaBICHUS
VCIIOJTHUTEJIIMU U BBIYMCIUTENBHBIX AITOPUTMOB. OIpeiesieHle UCXOIHbIX JaHHBIX, IPU
KOTOPBIX QJITOPUTM MOXET JaTh TpeOyeMBbIi pe3ysbTaT

34

ANropuT™MBl 00paOOTKH HATYPaJbHBIX YHCEN, 3alIUCAHHBIX B MO3UIIMOHHBIX CHCTEMax
CUMCIICHUS: pa3OMeHHe 3alKucy YHcia Ha OTIENbHbIC HU(QPHI, HAXOXKICHUE CYMMbI U
npou3BeieHUs U(p, HAXOXKIEHNE MAKCUMAIbHOW (MUHUMAJIBHON ) ITU(PBI.
[IpencraBieHue yucia B BUAE HaOOpa MPOCTHIX COMHOXKHUTENEH. AJNTOPUTM OBICTPOTO
BO3BE/ICHUSI B cTeneHb. [IOMCK MPOCTHIX YHCed B 33JaHHOM JMana3oHe C MOMOIIBIO
QITOPUTMA «pemeTo DpaTocheHar

3.5

MHoropa3psigHble ekl YUCiia, 3aa9d JUIMHHON apu(MeTHKH

3.6

S3eik  mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumsl AaHHBIX:
LIEJIOYHCIICHHBIE, BELIECTBEHHBIE, CHUMBOJIbHBIE, JIornueckue. Bersiaenus. CioxHble
ycinoBus. Luknel ¢ yciaoBueM. LIMKIBI 110 IEPEMEHHOM.

O06paboTka JaHHBIX, XpaHAMUXcs B Qaiinax. TekcToBble u 1BonuHbIE (aiiabl. PaitnoBsle
nepeMeHHbIe (¢aiinoBble ykazarenu). UreHue u3 gaitna. 3anuce B ¢aii.

Pa3buenue 3amaum Ha mnoxzamaun. lloamporpammbl (mpouenypbl U (GYHKIIUHN).
Hcnonp30BaHue CTaHIAPTHON OMONIMOTEKH S3bIKA IPOrPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mpoueaypsl U gpyHkuuu. Mcnons3oBaHue creka Juis
OpraHU3alu PEKYpCUBHBIX BBI30BOB

3.8

Yucnennsle MeToibl. TouHOE M MPUOIMKEHHOE pelIeHus 3a1aui. YncIeHHoe peleHne
YpaBHEHMH ¢ OMOIIbIO ToA00pa nmapaMerpa. YucaeHHbIe METO/Ibl PELICHUs YPaBHEHUH]:
MeToA mepedopa, METOJA IMOJIOBUHHOrO JeneHus. [IpubnukeHHOe BBIYMCIEHUE JUIMH
KpUBBbIX. Beiunciienne miomaneii ¢Guryp ¢ IMOMOIIBIO YHCIEHHBIX METOAOB (METOJ
MPSIMOYTOJIBHUKOB, MeTO/ Tpanenuii). [louck Makcumyma (MUHHUMYMa) GYHKIIUH OJTHOM
MEPEMEHHOI METO/10M MOJIOBUHHOTO JEJIeHUS

3.9

O06paboTka CUMBOJIbHBIX JaHHBIX. BcTpoeHHbIE GYHKINU A3bIKA TPOrPAMMUPOBAHUS JJIs
00pabOTKM CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pPaOOTKHM CHUMBOJIBHBIX CTPOK: MOJACYET
KOJINYECTBA MOSBJICHUI CUMBOJIa B CTPOKE, pa30HeHne CTPOKU Ha CIIOBA O MPOOEIbHBIM
CHUMBOJaM, TOUCK TMOACTPOKM BHYTPHM JaHHOW CTPOKM, 3aMeHa HalJIeHHOM
MOJCTPOKM Ha JpYyrylo CcTpoky. ['eHepamms BceX CJIOB B HEKOTOpPOM aidaBuTe,
VIOBICTBOPSIOMIUX ~ 3aJaHHBIM  OorpaHudeHwsiM.  [IpeoOpa3zoBanme  umcia B
CUMBOJIbHYIO CTPOKY M 00paTHO
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3.10

MaccuBbl U TOCIEI0BATENbHOCTH 4Kced. BrrumcieHne 00OOIIEHHBIX XapaKTePUCTUK
AJIIEMEHTOB MAacCHBa WJIM YHUCIIOBOM IIOCIENOBAaTENbHOCTH (CYMMBI, IPOU3BEIEHUS,
cpeaHero  apu(METHYECKOro,  MHHMMAJIBHOTO M MAaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJOBJICTBOPSIONUIUX 33JaHHOMY YCIOBHUIO). JIMHEHWHBIN MOUCK
3aJJaHHOTO 3HAYEHUS B MacCuBe. ANTOPUTMBI pabOThl C B3JIEMEHTAMH MacCUBa C
OJIHOKPATHBIM IPOCMOTpOM MaccuBa. CopTupoBKa OJHOMEpHOro maccusa. IIpocteie
METOJIbl COPTUPOBKH (METOJl My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCTaBKaMHU).
CoptupoBka ciusiHueM. bbicTpas coptupoBka wmaccuBa (amroput™  QuickSort).
JIBOMYHBI ITIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIBymepHbIe MaccuBbl (MaTpHIbl). ANTOPUTMBI OOpaOOTKM JIBYMEPHBIX MAacCHBOB:
3aI10JIHEHHE JBYMEPHOI'0 YUCJIOBOIO MacCHBA IO 3alaHHBIM IIPAaBUJIAM, IIOUCK DJIEMEHTA
B JBYMEPHOM MAacCHBE, BBIYMCIEHUE MaKCUMyMa (MUHHMyMa) U CYMMBbI 3JIEMEHTOB
JIByMEPHOT'O MacCHBa, NEPECTAHOBKA CTPOK U CTOJIOLOB IBYMEPHOTO MAacCUBa

3.12

CnoBapu (accoumaTHBHbBIE MacCCHBBI, OTOOpaKeHHUS). XBII-Ta0JHIIBL.
[Toctpoenue ajhaBUTHO-YACTOTHOTO CIIOBAPS IS 33JaHHOTO TEKCTA

3.13

Crexu. AHaU3 MPaBHWIBHOCTH CKOOOYHOTO BEIpaXKEHUs. Bbruuciienne apuMeTnaecKoro
BBIPQXCHHUS, 3aITUCAHHOTO B MOCTPUKCHON dopme. Ouepenn. Vcmonb30Banue odepean
AJI1 BPpEMCHHOI'O XpaHCHUS JaHHBIX

3.14

Anroputmsl Ha Tpadax. [TocTpoeHrne MUHUMAILHOTO OCTOBHOTO JIEPEBa B3BEHICHHOTO
CBA3HOIO HEOPHUEHTUpPOBAaHHOro rpada. KomuuecTBO pa3inyHbBIX IyTEH MEXIY
BEpILIMHAMHU OPUEHTHUPOBAHHOTO alMKIn4yeckoro rpada. Anroputm JledKkcTpsl

3.15

JepeBbs. Peanuzanus qepeBa ¢ MOMOIIbIO CCHUIOYHBIX CTPYKTYp. JIBonuHbIe (OMHApHBIE)
nepeBbsi. IlocTtpoenne nepeBa s 33JaHHOTO  apU(PMETUUYECKOTO  BBIPAKEHUSI.
PexypcuBHbIe anroputmel 00xona aepea. Mcnons3oBanue creka u ouepeau st 0oxoaa
nepeBa

3.16

I[I/IHaMI/I‘-IGCKOG nporpaMMHUpOBaHuC KakK MCTOA PCIICHHUA 3aJad C COXPAaHCHUCM
MMPOMECIKYTOUYHBIX PE3YJIbTATOB. 3aI[a‘-II/I, pemracMbI€ C IMMOMOMIIBIO JUHAMHUYCCKOI'O
nporpaMMHupoOBaHud: BbBIYHUCICHHUC PCKYPCUBHLBIX (I)YHKHHP’I, IoaACUYEeT KOJIMYCCTBaA
BAPHUAHTOB, 3aa4U OIITUMH3AlIUU

3.17

[TonsiTne 06 0OBEKTHO-OPHEHTUPOBAHHOM NporpaMMHUpoBaHUU. OOBEKTHI U KIIACCHI.
CgoiictBa U MeTonbl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanmu3. Pa3zpaboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO monaxona. Mukancymnsius,
HacJieJJ0OBaHKEe, TOTUMOp(HU3M

HNudopManoHHbIe TEXHOIOTUU

4.1

Anamm3  jgaHHbIX.  OCHOBHBIC 3aJ1adydl  aHAJM3a  JIAHHBIX:  [POTHO3HPOBAHUE,
KJIaccuuKaIus, KiacTepu3alysi, aHauu3 OTKIOHeHWH. [locienoBaTenbHOCTh PElICHUs
3aJ1a4 aHaJIM3a JJAHHBIX: COOp TIEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA KaueCTBa JaHHBIX,
BBIOOp M (WJIM) TIOCTPOCHHUE MOJIEIH, MPEeoOpa30oBaHMe TaHHBIX, BU3yaIn3aIus JaHHBIX,
UHTEpIIpeTaus pe3ynbTatoB. [IporpamMmmubie cpeactBa u VHTEepHET-CEPBUCHI IS
00paboTKHU U MpeCcTaBleHus JaHHBIX. bosbive ganHbie. MammHHOE 00yueHue

4.2

AHau3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Tabiui. BeluncieHne cyMMbl, CpeiHero
apupMeTHIeCKoro, HanbOOobIIero (HaUMEHBINET0) 3HAYCHUs auarna3oHa. BeraucieHue
Kod(duIImeHTa KOPPENISLNU IBYX p10B JaHHBIX. [locTpoeHue cTon04aThixX, TMHEHYaThIX
u KpyroBbix guarpamm. Iloctpoenue rpadukoB ¢yukuuil. Ilonbop nuHuUM TpeHna,
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peleHrue 3amad  NpPOTHO3MpOBaHWs. PemieHue 3amad  ONTHMH3AIUU C  TTOMOIIBIO
AIIEKTPOHHBIX TAOIHUI]

4.3

Juckperrsanusi Mpd MaTeMaTUYECKOM MOJICTUPOBAHUHU HEIMPEPHIBHBIX ITPOLIECCOB.
MonenupoBanue ABrkeHus. MoiearpoBaHue OMOIOrHUECKUX CUCTeM. MaTemaTHieckue
MOJIeJIM B JKOHOMHUKE. BbluMcIuTeNbHbIE 3KCHEpUMEHThl ¢ MoaensimMu. ObOpaboTka
pe3yNbTaTOB AKCIEpUMEHTa. MeToJl HauMEHbIIUX KBaJapaToB. OIlleHKa YHCIOBBIX
apaMeTpoB MOJICIHPYEMbIX 00BEKTOB U MpoIeccoB. BoccTanoBieHNE 3aBUCUMOCTEH 110
pe3yspTaTaM 3KCIEpUMEHTA

4.4

Beposaraoctabie monenu. Metonsl MonTe-Kapio. IMuTanimoHHOE MOAETMPOBAHUE.
CucTemMbl MacCOBOTO 00CTYKUBAHHS

4.5

Tabnuunbpie (pensuuoHHBbIC) 0a3bl JaHHBIX. Tabnuma - mpencTaBiICHHE CBEICHUIH 00
oxHOTHIHEIX 00bekTax. [loie, 3amuch. Kirrou tabnuisl. PaboTa ¢ roToBoi 0a30ii TaHHBIX.
3anonHeHue 06a3bl qaHHBIX. [louck, cOpTUpPOBKAa M (PUIIBTpallMs JAaHHBIX. 3alpochl Ha
BBIOOPKY JaHHBIX. 3ampochl ¢ mapaMmerpamu. BrrumciseMsble moss B 3anpocax.
MHuorotrabnuunbie 0a3bl JaHHBIX. TUIBI CBS3ell Mexay TaOnuuamu. BHEmHUN Kiod.
IlemocTHOCTB Oa3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBelii npoueccop. CpencTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypUpOBaHHBIE TEKCTOBble JOKyMeHTbl. CHocku, oruasineHue. Ilpasuia
UTHPOBAHUS HCTOYHUKOB U 0(hopMIIeHHUsI ONOIMOrpahnIecKux CChITOK
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