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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus U 3JIEMEHTOB
coiep:KaHus /15 IPOBeJeHUs eIHHOI0 IOCY1apCTBEHHOI0 IK3aMeHa 110
uHdopmaruke

Komudukarop mnpoBepsieMBIX TpeOOBaHMIT K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOM NporpaMMbl CpEIHEro oOwEero oOpa3oBaHUs U
JJIEMEHTOB COJIEPXKAHUS JUIS MPOBENEHHUS €AMHOTO T'OCYAapCTBEHHOTO YK3aMeHa
no wHpopMaTHKe (fajee — KOAM(PHKATOpP) SBIACTCS OJHUM H3 JIOKYMEHTOB,
OINPEACIAIOIINX CTPYKTYPY M COJCP)KaHHE KOHTPOJBHBIX HW3MEPUTEIBHBIX
MatepuanoB (nanee — KUM). Komudukatop sBisieTcss cMCTEMaTH3UPOBAHHBIM
HepedHeM IIPOBepsieMbIX TpeOoBaHMIT K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNFHOM TPOTPaMMBI  CperHero oO0Iero oOpa3oBaHHS M 3JIEMEHTOB
COZIEPXKAHHA, B KOTOPOM KaKAOMY OOBEKTY COOTBETCTBYET ONPEACIEHHBIH KO,

Koandukatop mnoKa3piBaeT NPEEMCTBEHHOCTb MEXIY IOJIOKCHUIMHU
(henepambHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEIFHOTO CTAHAAPTA CPEIHETO O0IIET0o
obpasoBanus (mamee — PI'OC COO) (mpumka3 MuHHCTEpCTBa 00pa3oBaHUs
u Hayku Poccuiickoit ®enepauuu ot 17.05.2012 Ne 413 ¢ u3MeHEHUAMH,
BHECEHHBIMH TIpHKa3zaMu MuHHCTepcTBa 00pa3oBaHUS U Hayku Poccuiickoit
Oenepanuu o1 29.12.2014 Ne 1645, o1 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613,
npukazamu MuHucteperBa npocsemieHus Poccuiickoit @enepauuu ot 24.09.2020
Ne 519, or 11.12.2020 Ne 712) u ¢deaepanbHOr0O KOMIIOHEHTa TOCYIapCTBEHHOTO
00pa3oBaTeNnbHOr0 CTaHAapTa cpenHero (TMoJHOro) obmero odopa3oBanus (MpUKa3
MunncrepctBa obOpa3oBanusi u Hayku Poccmiickoit ®@enmepammu ot 05.03.2004
Ne 1089 «O6 ytBepskaeHnu (eaepasbHOro KOMIIOHEHTa TOCYAapCTBEHHBIX
0o0pa3oBaTeNnbHBIX  CTAHIAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO  OOIIEro
U cpenHero (MONHOTO) oOmIero oOpa3oBaHMS» C U3MEHEHUSMH, BHECEHHBIMHU
npuKa3aMu MuUHHCTEpCTBa oOpa3soBaHHMs W Haykum Poccuiickoin ®Deneparm
ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011
Ne 2643, o124.01.2012 Ne 39, or31.01.2012 Ne 69, otr23.06.2015 Ne 609,
ot 07.06.2017 Ne 506) o nH(pOpPMATHKE.

Koangukatop cocTouT U3 IBYX pa3aeios:

— pasgen 1. «IlepedeHs mpoBepseMbIX TPEOOBAHUH K Pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMBI CPETHETr0 00IIero 00pa3oBaHus 1Mo
UHQOPMaTHUKEY;

— pasgen 2. «IlepeyeHp >IEMEHTOB COJEp)KaHHs, MPOBEPSEMBbIX Ha €JMHOM
TOCYapCTBEHHOM 3K3aMeHe 10 HH(POPMATHKeE».

B komudukaTop HE BKIIOYCHBI TpPeOOBaHHMSA K pPE3yIbTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTEILHOW MNpPOTpaMMbl CpPEIHEro o0Iero ooOpa3oBaHus U
QJIEMEHTHI COACPXKaHUS, NOCTIDKCHHE KOTOPBIX HE MOXET OBITh IPOBEPEHO B
paMKax roCyIapCTBEHHOH UTOTOBOI aTTECTAINH.
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Pa3nea 1. Ilepeyens npoBepsieMbIX TPEOOBAHUH K Pe3y/1bTAaTAM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHON NPOrpaMMbI CpeHero o01ero 00pa3oBaHus M0 HHPOPMATHKE

[lepeuenp TpeGoBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHOW MPOrpaMMbl OCHOBHOIO 00LIEro oOpa3oBaHUs IMOKa3bIBAET
MIPEEMCTBEHHOCTh TPEOOBaHMI K YPOBHIO MOATOTOBKM BBIITYCKHHKOB Ha OCHOBE (heAepallbHOTO KOMITOHEHTa TOCYJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpeaHero (mosiHoro) oOmiero oOpa3oBaHus 0a30BbI W NPOGMIBHBINA ypoBHH, N0 MHpopMmatuke u TpeboBanuit ®PI'OC k pesynpraTam
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI CPEIHETO 00IIero oOpa3oBaHus, JOCTIKECHNE KOTOPBIX MpoBepsaeTcs B xone EI'D.

Tabmuma 1
Kon TpeOoBaHus K pe3yibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTeibHON NMPOTrPaAMMBbI CpeIHero o01ero o0pa3oBanms,
KOHTPOJIU- NpoBepsieMble 3aJaHUSMM IK3aMEeHAIIMOHHOI padoThl
pyemoro ®enepanbHbIii KOMIOHEHT rocy1apCTBEHHOT 0 P1rocC COO
TpeOOBaHUs 00pa3oBaTeILHOI0 CTAHIAPTA CPeHEro 0a308b1il yposeHs VenyOnNéHublll YPOBeHb
(1mMoJ1HOT0) 00111ero 00pa3oBaHUA
1 3uamuv/llonumamv/yYmemo
1.1 MopenmupoBaTh 00BEKTBI, CHCTEMBI M TIPOIECCHI Bnagenue cuctemoii 0a30BBIX 3HAHUH,
OTpaKaIOUIMX BKJIaJ MHPOPMATUKU B Pop-
MHPOBaHUE COBPEMEHHOI Hay4YyHOH
KapTHUHBI MUPA
[TpoBOANTH BBHIYKCIEHUS B 3JIEKTPOHHBIX TabJUIAX Brnagenne — koMmmbloTepHbIMU | BrianeHne OCHOBHBIMH — CBEIEHHSIMH O
[peacTaBiusaTh ¥ aHATM3UPOBATh TAOJUYHYIO HH(POpP- | CPEACTBAMU  IIPEJCTaBICHUs | 6a3aX AaHHBIX, UX CTPYKType, CpPeACTBax
MalMIO B BUJIE TpaMKOB U IHarpaMm Y aHAJIN3a JAHHBIX co3AaHus U pabOThl C HUMU
1.1.3 Crtpouts uHpOpPMAMOHHBIE MOJEIH OOBEKTOB, | BianeHne HaBblkaMu anropuT- | OBiaJeHHE TOHITHEM CIIOKHOCTH alro-
CUCTEM U MPOIECCOB B BHJIE AITOPUTMOB MUYECKOTO MBIIUICHUS W TO- | pUTMa, 3HAHHWE OCHOBHBIX alTOPUTMOB
HUMaHHE HEO0OXOUMOCTH | 00paOOTKM  YHUCIOBOM M TEKCTOBOMU
(dbopManabHOrO OMHCaHUs alro- | UHGOpMallMU, AITOPUTMOB TIOMCKA U
pUTMOB COPTUPOBKH
1.1.4 UurtaTh ¥ OTJIAXKUBATh MPOTpaMMbl Ha fA3bIKEe Mpo- | Biaagenune ymeHweM moHuMath | BnajgeHue yHUBEpCaabHBIM S3BIKOM IIPO-

rpaMMHUpOBaHUA

IIpOrpamMMbl, HalKMCaHHbIE Ha
BBIOpAaHHOM  JJIsI  M3y4YEHUs
YHHUBEPCAILHOM ITOPUTMH-
YECKOM SI3BIKE BBICOKOT'O

TpaMMHUPOBAHUS BBICOKOTO YpPOBHS (IO
BBIOOpPY), TPEICTABICHUAMU O 0a30BBIX
TUNAX JaHHBIX M CTPYKTypax JIaHHBIX;
yMEHHEM UCIIOJIb30BATh OCHOBHBIE
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Kon TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUsSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl CpeHero odmero o0pa3oBanus,
KOHTPOJIN- NpoBepsieMble 3aIaHUSIMH IK3aMEeHAIlMOHHOH padoThI
pyemMoro ®enepanbHbIii KOMIOHEHT roCy1apCTBEHHOT 0 P1roC COO
TpeOoBaHUs 00pa3oBaTeIbHOI0 CTAHIAPTA CPeHEro 0a308b1il yposeHs YenyOnNéHublll YPOseHb
(moJ1HOT0) 0011Iero 00pa3oBaHUA
YpOBHS; 3HAHHMEM OCHOBHBIX | YIPABISIOLUINE KOHCTPYKIUU
KOHCTPYKIIMIA
IPOrpaMMHUPOBAHHUS
1.1.5 Co3naBsath MPOTPaMMBI Ha a3bIke | Bragenue crangaptHeiMK npué- | Branenue HaBbIKaMU u ONBITOM
MIPOrpaMMHUPOBAHUS IO UX OMUCAHUIO MaMu HaMCaHUs Ha | pa3paboTKu MporpamMM B BeIOpaHHOU cpefe
AITOPUTMHYECKOM A3BIKE | IPOTPAMMHUPOBAHUS, BKJIFOYAst
nporpamMmbl ~ JJIsi  pEIICHUs | TECTUPOBAaHUE M OTIAAKY  MPOrpaMmm;
CTaHJAPTHOU 3ajauy | BIAJEHUE  DJIEMEHTAPHBIMU  HAaBBIKAMHU
C UCTIOJTB30BAHUEM  OCHOBHBIX | (hopManmu3aluu  NPUKIAAHOW  3a7adu
KOHCTPYKIIMA IPOrpaMMHpOBA- | U JOKYMEHTHUPOBAHMS POrPaMM
HUS M OTJIQJIKH TaKUX IPOTrpaMm
1.1.6 CtpouTh M aHAIM3UPOBATH TAOJUIIBI ICTUHHOCTH 17151 | Biajenne yMmeHweMm aHaau3u- | YMEHUE CTPOWTh MAaTeMaTHUECKUE OOBEKTHI
JIOTUYECKOT0 BHICKA3bIBAHUS pOBaTh ANTOPUTMBI C HCMONb- | HHOOPMATUKH, B TOM YHCJIE JIOTUYECKUE
1.1.7 BEIUHCIIATE JIOrMYecKO€e 3HAUEHHE CIIOKHOIO BBICKA3bI- | 30BAaHUEM Ta0JIHII (hopMyJIBI.
BaHUS 1O M3BECTHBIM 3HAUYEHUSM DIIEMEHTAPHBIX CucremaTuzanusi 3HaHUM, OTHOCSIIUXCS
BBICKa3bIBAHUI K MaTeMaTH4E€CKUM o0BbeKTaM
UHPOPMATUKU
1.2 HNuTepnpeTupoBaTh pe3yabTaThl MOJCIUPOBAHMS CdopMupoBaHHOCTH TIPEACTaB- | BiageHue OmbITOM MOCTPOSHUS M WCIIOJb-
1.2.1 Hcrmons30BaTh TOTOBBIE MOJIEIH, OICHUBATh X COOT- | JIGHUH O KOMIIBIOTEpPHO-MaTe- | 30BaHUSl  KOMIIBIOTEPHO-MAaTEMAaTHUYECKUX
BETCTBUC  pealbHOMY  OOBEKTY M IEJsIM | MATUYECKUX MOJENAX M HEO0O- | Mojenel, MpOBEIeHHs HSKCIEPHMEHTOB H
MOJIETTUPOBAHUS XOJUMOCTH aHallu3a COOTBET- | CTATUCTHYECKONH OOpabOTKM MJaHHBIX C
1.2.2 HuTepnpeTupoBaTh pe3yabTathl, IOIyYaeMble B XoA€ | CTBUA  MOJIEIM W MOJCIHU- | IIOMOIIBIO KOMIIBIOTEPA, HMHTEPIPETANUN
MOJIETTUPOBAHUS peabHBIX MPOIIECCOB pyeMoro oObeKTa (porecca). | pe3ysibTaToB,  MOJIy4aeMbIX B XOje
Hcnonbs30BaHue TOTOBBIX NpHU- | MOACIUPOBAHUSA  PEATBHBIX  IPOLIECCOB;

KJIIaJHBIX KOMIIBKOTCPHBIX IIPO-
rpaMM TI0O BBIOpAaHHOH cCIie-
[UaJIN3aluu

YMEHHE OIICHUBATh YHCIIOBBIE MapameTpbl
MOJIETTUPYEMBIX OOBEKTOB U MPOIIECCOB,
MOJIb30BATHCSA 0azamu TAHHBIX
U CIPaBOYHBIMU CUCTEMAMHU
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Kon TpeboBaHusl K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl cpeiHero o0uero o0pa3oBaHus,
KOHTPOJIU- npoBepsieMble 3aJaHUSIMH IK3aMeHAIMOHHOI PadoThI
pyemMoro ®enepanbHbIii KOMIOHEHT roCy1apCTBEHHOT 0 P1roC COO
TpeOoBaHUs 00pa3oBaTeIbHOI0 CTAHIAPTA CPeHEro 0a308b1il yposeHs YenyOnNéHublll YPOseHb
(moJ1HOT0) 0011Iero 00pa3oBaHUA
1.3 OneHuBarthb YHCJIOBBIE napameTpsl | ChopmupoBanHOCTh peacTaB- | CHOPMUPOBAHHOCTh — MPEACTABICHUH O
MH(POPMALMOHHBIX 00BEKTOB M ITPOLIECCOB JeHUH O poiau WHPOPMALMH | BaXKHEHIINX BHJAX AMCKPETHBIX OOBEKTOB
1.3.1 OreHrBath 00HEM MaMSITH, HEOOXOAUMBIN IS Xpa- | U CBSI3aHHBIX C HEH mpoueccoB |4 00 MX  IPOCTEHIIMX  CBOMCTBax,
HEHMsI HHpOopMaLuu B OKPY>KalOIIEM MUpE. QITOPUTMAax aHalIM3a d3TUX OOBEKTOB, O
1.3.2 OueHuBaTh CKOPOCTh nepeaadn 1 00padorku undop- | CHOpMUPOBaHHOCTH NPEACTAB- | KOAUPOBAHUM M AEKOAMPOBAHUM JAHHBIX
Maluu JeHUH O crmocobax XpaHEHWs | MPUYMHAX  WCKAKCHHUS  JIAHHBIX  TIpU
U TIpocTeuei 00paboTKu | mepenaye.
JAHHBIX ChopMupoBaHHOCTh  TpEACTaBICHUN 00
YCTPONCTBE COBPEMEHHBIX KOMIIBIOTEPOB,
O TEHJIEHIMSIX pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTUI
2 Hcnonb3oBaTh NpHOOpETEHHBIC 3HAHUS M YMEHUS
B IIPAKTHYECKOH NeATEJIbHOCTH U NMOBCEHEBHOM
JKH3HH
2.1 OcymiecTBiaTh mouck u aHanu3 uHPopmauuu B | ChopmupoBaHHOCTs MOHATHA | CHOPMHUPOBAHHOCTD MPEICTABICHUNA O KOM-
PEISIMOHHBIX 0a3aX JAHHBIX 0 0a3ax MaHHBIX U CpPEACTBAxX | MBIOTEPHBIX CETAX W HMX poOId B
2.2 Co3maBaTh W HCIIOJIB30BaTh CTPYKTYPbI XpaHEHHWs | JOCTylla K HUM, yYMEHMH pa- | COBpEMEHHOM MHUpE; 3HaHUH  0a30BbIX
JAHHBIX 00TaTh C HUMHU. NPUHLIUIIOB OpraHu3anuu u
CdhopmMupoBaHHOCTh TIpesacTa- | (PyHKIMOHMPOBAHUS KOMIBIOTEPHBIX CETEH.
BiIeHUH o posnn uHGopmanuu | CHOpMUPOBAHHOCTh — NPEJCTABICHUH 00
23 [TpoBOIUTH CTATHCTUYECKYIO 00PaOOTKY JaHHBIX .
U CBSI3aHHBIX C HEH MpOIecCOB | 0OLIMX NPUHLUITAX pa3paboTKu
B OKpy>XarouieM Mupe. Buia- | u QyHKIMOHUpOBaHMS UHTEpHET-
JICHWE KOMIIBIOTEPHBIMU CpEJl- | IPUIIOKEHUH.
CTBaMHM IpezcTaBieHUs U aHa- | CPOPMUPOBAHHOCTh  MPEJNCTABICHUH O
JH3a JaHHBIX MOHATHUH  «OIEPALMOHHAS CHUCTEMa» H
OCHOBHBIX  (YHKIMAX  ONEPALMOHHBIX
CUCTEM.

ChopMHUpPOBAaHHOCTL YMEHHS paboTaTh C
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Kon TpeboBaHusl K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl cpeiHero o0uero o0pa3oBaHus,
KOHTPOJIU- NpoBepsieMble 3aJaHUSMH IK3aMeHAIIMOHHOM pPadoThl
pyemMoro ®enepanbHbIii KOMIOHEHT roCy1apCTBEHHOT 0 P1roC COO
TpeOoBaHUs 00pa3oBaTeIbHOI0 CTAHIAPTA CPeHEro 0a308b1il yposeHs YenyOnNéHublll YPOseHb
(moJ1HOT0) 0011Iero 00pa3oBaHUA
OuONIMOTEeKaMU NPOTpaMM; HAJIWYHE OIbITA
HCIIOJIb30BAaHUSl KOMITBIOTEPHBIX CPEICTB
NPCACTABJICHUA U aHaJIn3a JaHHBIX
2.4 BrimonasaTe TpeboBaHus TeXHUKU Oe3omacHoCTH, TH- | ChopMupoBaHHOCTh  6a30BbIX | CHhOpMUPOBAHHOCTh 3HAHWK HOPM HHGOP-

THCHBI, JPTrOHOMHKH U PECypcocOepekeHHs IpHU
pabote co cpencTBamMu HHGOPMATH3AUN

HaBBIKOB M YMEHHH MO COOJI0-
JICHUIO TPEOOBAHMIA TEXHUKU Oe-
30M1aCHOCTH, THTUCHBI
1 pecypcocOepekeHus npu
pabote co CpencTBaMu
nH(pOpMaTH3aUK; TTOHUMAHUS
OCHOB  IIPaBOBBIX  ACIIEKTOB
UCIIONIb30BAHUSI KOMITBIOTEPHBIX
nporpaMM  u  paboTel B
Hurepnere

MAallMOHHOM J3TUKM U IIpaBa, INPUHIIMIIOB

obecrieueHus nH(pOpMaAITMOHHOM
0e30macHOCTH, CIIOCOOOB M CPEACTB
obOecnieueHus HaJIEKHOIO

¢ynkunonuposanus cpeacts UKT
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Pasnean 2. [lepedeHb 3JIeMEHTOB COJAEpPKAHUSA
[lepeyeHb »MeMEHTOB cojlepxkaHus, mposepsemMblx Ha EI'D mo uHpopMmaTHKe, AEMOHCTPUPYET NPEEMCTBEHHOCTb COJEpXKaHMs pasjiena
«O0s3aTeTbHBIE MUHUMYM COZIEP’KaHUSI OCHOBHBIX 00pa30BaTENbHBIX MPOrpamMm» (eepaabHOro KOMIOHEHTa TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHaapTa cpeaHero (MoJHOro) obuiero odopazoBanus (0a30BbIif U MPoUILHBIN ypoBHHN) M0 HHGOpMaTuke U [IpruMepHOit 0CHOBHOI 00pa30BaTeNbHOM
MIpOrpaMMbl cpeHero oduiero odpasoBanus (0400peHa pelieHneM (ereparbHOro y4eOHO-METOANMUECKOrO0 00BEAMHEHHS IO 001eMy 00pa30BaHUIO
(mpotoko:n ot 28.06.2016 Ne 2/16-3).

Tabmuma 2
Kon Kon DJIeMeHTHI CoJiep:KaHMsl, IPOoBepsieMble 3aJaHUSIMH IK3aMEeHALIMOHHOI padoThI
pa3- | KOHTPOJIHU- DenepabHbIH KOMIIOHEHT Hamnuue no3numiit ®K OC
aeJia | pyemMoro rocyJ1apcTBEHHOI0 00Pa30BaTeJILHOI0 B [10OI1 COO
3JIEMEHTA | CTaHIApPTAa cpeHero (MOJHOIro) 0611ero bazoebiil ypogens Venyonénubill yposeHs
o0pa3zoBaHusi
1 HNudopmanys u nuHGopManMoOHHbIE POLECCHI
1.1 Wudopmanus u e€ konupoBaHHe
1.1.1 Bunbl nHGOpMaMOHHBIX MPOIIECCOB Ponr wHpOpManmu wu cBs3aHHBIX | Ponp wHGOpMamuu W CBA3aHHBIX C HEH

CHEM TMpOLECCOB B OKPYKAIOIIEM | IIPOLIECCOB B OKpYyXkaroieM Mupe. Paznuuus
mupe. Pasnuuusi B mpencTaBieHHM | B MPEACTABICHUM JAaHHBIX, MpeIHa3Ha-
JMAHHBIX, MPEIHA3HAYEHHBIX  JJIS | YeHHBIX JUIsI XpaHSHHsI 1 00pabOTKH B aBTO-

XpaHeHUs 1 00paboTKU B | MaTU3UPOBAHHBIX KOMITBIOTEPHBIX
ABTOMATH3MPOBAHHBIX CHUCTeMaX, W JaHHBIX, NpPeTHA3HAYCHHBIX
KOMITBIOTEPHBIX cucrtemax, U | U1 BOCIPUATHUS YETIOBEKOM

JaHHBIX, npeaHa3HAYCHHBIX JJIA
BOCIIpHUATHUA YCJIIOBECKOM

1.1.2 [Tponiecc nepenaun unpopmaru, uctod- | PaBHomepusie u  HepaBHoMepHble | [Ipeduxcubie koabl. YciaoBue dano. Anro-
HUK ¥ NpuéMHUK HH(popmanuu. CUrHai, | KOabl PUTMBI JEKOUPOBaHMS npu
KOAUpPOBAaHUE WU JeKoaupoBaHue. lcka- UCTIOJIb30BAaHUH NMPEPHUKCHBIX KOIOB.
XeHue nHdopmauu Hckaxxenne nHGOpManuu mpu mnepenade mo

KauaigaM cBsa3u. CrxaTue DaHHbIX. YUET yac-
TOTHOCTH CHMBOJIOB NPH BBIOOpE HEPaBHO-
MepHOro koxaa. Mcmnosib3oBaHue nmporpamm-

apXUBaTOPOB
1.1.3 JHuckperHoe (uudpoBoe) MpeAcTaBieHUE | YHUBEPCATHHOCTh JUCKPETHOTO | 3HAaKM, CUTHAJIbl M CHUMBOJIBL. 3HAKOBBIC
TEKCTOBOM, rpadUyecKor, 3BYKOBOW WH- | peACTaBICHH HHOOPpMAITIN CHUCTEMBI
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Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- DenepajbHbIil KOMIIOHEHT Hanunuue no3ummii K 'OC
Jeja | PyeMoro | rocyiapcTBEHHOro o0pa3oBaTeJIbHOI0 B I[10OII COO
3JIEMEHTA | CTaHJApPTAa cpeHero (MOJHOro) o411ero 0a308vlil ypogeHb VenyOnénnblll ypogeHs
o0pa3oBaHusi
dbopmanuu u BuaeonHpopmanuu. Enunu-
1] I3MEPEHHUs KOJIMYECTBA HH(DOpMAIun
1.1.4 CkopocTs niepenaun uHGOpMaLUN Ilepenaua nansbix. ICTOYHUK, TMPUEMHUK,
KaHaJI CBSA3M, CUTHAJ, KOJUPYIOIIEE U JIEKO-
JUpYIOLIEe YCTPOMCTBA
1.2 Cucrembl, KOMIOHEHTHI, cocTosiHue | Cuctembl. KommoHeHTbl cuctembl | Cucrembl. KOMIIOHEHTBI CHCTEMBI M HX
Y B3aUMOJICCTBHE KOMIIOHEHTOB. | U UX B3aUMOJECHCTBUE B3aumozericTeue. MHbopmanmonHoe B3aumo-
NudopmanimonHoe B3auMOJICHCTBHE B JICUCTBUE B CHUCTEME, yrpaBieHue. Pa3oMk-
CUCTEeMe, yIpaBJleHe, 00paTHas CBSI3b HYTbIE U 3aMKHYTbIE CUCTEMBbI YTIPABJICHUS
1.3 MoaenupoBanue
1.3.1 Onucanue (uHpopmanmoHHas Moaenb) | [IpencraBnenne pesyabpratoB | [IpencraBinenue  pe3yiabTaTOB  MOJCIIH-
peasibHOTO 00BEKTa M Mpollecca, COOT- | MOAEIUPOBAHUS B BHIE, YIOOHOM | pOBaHHS B BUJAE, YIOOHOM JJIsi BOCIIPUSTHS
BETCTBUE ONHCAHUA OOBEKTY U LEISAM | s BOCIPUSTHUS YeIIOBEKOM. | 4eTloBeKoM. ['paduueckoe NpeacTaBICHUE
omucanusi. Cxembl, Tabmuupl, rpaduku, | ['padbuyueckoe MpEACTABICHUE | JAaHHBIX (CXEMBbI, TAOJUIIBI, TPA(UKH)
(bopMyJIBl KaK ONUCAHUS JTAHHBIX (CXeMbl, TaOJIHIIbI, rpaduKN)
1.3.2 Marematuueckue MoJ1eau [IpakTuueckas padota ¢ kKommbtoTep- | [I[poBeeHre BBIYMCIUTENHLHOTO JKCIEpHU-
HOW MOJICIBIO TIO BBIOPAHHOW TeMe. | MCHTA. IToctpoenue MaTE€MaTHUYECKUX
AHanmu3 JOCTOBEpHOCTH (TPaBIOIO- | MOJENEH [N pelieHusT MPaKTUYECKUX
JI00usT) Pe3yIbTaTOB SKCIIEPUMEHTOB 3aa4
14 CucTeMbl CYUCTICHUS
14.1 ITo3unuoHHbBIE CUCTEMEI CUUCIICHUS CpaBHenue  uwmcesn, 3anucaHHbX | CBOMCTBA TO3WIMOHHOW 3alKdCH  YHWCTA:
14.2 JIBonuHOE mpeacTaBieHue nHGopmMau | B ABOUYHOM, BOCBMEPUYHOMN U | KOTMYecTBO Iudp B 3alUCH, MPHU3HAK
HIeCTHAAIATEPUIHON CHUCTEMax | METMMOCTH 4YHCJIa HAa OCHOBAaHUE CHCTEMBI
CUUCIICHUS CUHCIJICHHUS.

AJNTOpUTM TIEpeBOJa ACCATUYHOW 3aIlUCH
Yyyciaa B 3alUCh B ITO3UIMOHHOM CHCTEME
C 3aJlaHHBIM  OCHOBaHUEM.  AJITOPUTMBI
IIOCTPOEHUS 3alIMCH YMCJIa B MO3ULIMOHHOU
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Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- DenepajbHbIil KOMIIOHEHT Hanunuue no3ummii K 'OC
Jeja | PyeMoro | rocyiapcTBEHHOro o0pa3oBaTeJIbHOI0 B I[10OII COO
3JIEMEHTA | CTaHJApPTAa cpeHero (MOJHOro) o411ero 0a308vlil ypogeHb VenyOnénnblll ypogeHs
o0pa3oBaHusi
CHUCTEME CUMCIIEHHA C 3aJaHHBIM OCHO-
BaHUEM M BBIUMCIICHHS YHUCIIAa IO CTPOKE,
coJleprKalleil 3aluch TOr0 4YUCiIa B IO3M-
[IMOHHON CHCTEME CUUCIIEHHUS C 3aJlaHHBIM
OCHOBaHHUEM.
Apudmernueckue JNEUCTBHUSA B
MO3ULMOHHBIX CUCTEMAX CUUCICHUS
1.5 Jloruka u aJropuTMBI
1.5.1 Bricka3piBaHus, Joruyeckue onepanuu, | Onepanun «UMIUTUKALUs», «9KBUBa- | Jlornueckne ¢GyHKIMUA. 3aKOHBI ajreOpsl
KBaHTOPbI, HCTHHHOCTb BBICKA3BIBAHUS JEHTHOCTbY. IIpumepsl 3ak0HOB ain- | oruku. Jlorndeckue ypaBHeHus. [IU3bIOHK-
reOpsl  JIOTHKU.  DKBUBAJICHTHBIC | TUBHAS HOpMaJbHas (hopma
npeoOpa30BaHusl JIOTUYECKUX BbIpa-
skeHnd. [locTtpoeHue JIOrM4ecKOro
BBIDOKCHHUS C JaHHOW TaOnuIei
HUCTUHHOCTH
1.5.2 [lermoukn (KOHEYHBIE TOCIEAOBATENb- | Pemenne anropuTMuueckux 3ajad, | Pemienne anropuTMUYecKuX 3amad, CBs-
HOCTH), JEpeBbsl, CIHUCKH, Trpadbl, | CBA3aHHBIX C aHAIM30M TIpadoB | 3aHHBIX C aHaTU30M TrpadoB (MPUMEPHL:

MaTpHIIbl (MACCHBBI)

(mpuMepbl: TOCTPOEHUE ONTUMAb-
HOTO MyTH MEXAy BEepIIMHAMHU
OPUEHTUPOBAHHOTO  ALUKINYECKOTO
rpada; ompemencHUEe KOJIUYECTBA
pa3IMYHBIX myTen MEXIy
BEpUIMHAMMU). Hcnonb3oBanue
rpadoB, JE€pPEBbEB, CIUCKOB IIPH
OMHMCAaHUU OOBEKTOB U TIPOIECCOB
OKpYaloIIero Mupa

MOCTPOCHHE ONTHUMAIBHOTO ITyTH MEXIY
BEpIIMHAMU OpPUEHTUPOBAHHOTO
anKInYeckoro  rpada;  ompenencHue
KOJIMYECTBA PA3IHYHBIX MyTeH MEXKIY
BEpIIMHAMHU ).

O6xon y3nmoB nepeBa B riyOuny. Mcmons-
30BaHHE JIepEBHEB OpU  pEHICHHH
AITOPUTMUYECKUX 3a7a4 (IPUMEPhI: aHAIIN3
paboThl PEKYPCUBHBIX aJTOPUTMOB, paz0bop
apuPpMETHIECKUX u JIOTUYECKUX
BBIPKCHHI ). bunapnoe JIEPEBO.
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Kon
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Kon
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pyeMoro
3JIEeMEHTAa

DJIEMEHTBI COIeP/KaHNs, IPOBepsieMble 32JaHUSAIMH IK3aMECHALMOHHOI padoThl

DenepanbHbIil KOMIOHEHT
rocy/1apcTBEHHOr0 00Pa30BaTEILHOI0
CTaHAapTa cpeAHero (MoJHOro) oo0mero
o0pa3oBaHusi

Haanune no3uunii ®K 'OC
B I1OOII COO

0a308vlil ypogeHb

Venyonénnbiil yposeHs

Hcnonb3oBanne rpa¢os, JIEPEBbLEB,
CHUCKOB IpH ONHCAHUU OOBEKTOB H
IIPOLIECCOB OKPYIKAIOILIETO MUPA.
JIuCKpeTHbIE UTPBI JBYX UTPOKOB C ITOJHOU
uHpopManyei. BeIUTphlIIHbIE CTpaTeruu

1.5.3

WNHayKTHBHOE onpesiesieHue 00bEKTOB

PexypcuBHBIE AITOPUTMBI

1.5.4

KoaupoBanue ¢ ucrnpanieHueM OMNOOK

Kozbl ¢ BO3MOXHOCTBIO OOHAPYKEHUS U HC-
MIpaBJICHUS OMHUOOK

1.5.5

CoptupoBka

ITocTaHoBKa 3a1a4u COPTUPOBKHU

CopTtupoBka 0JHOMEPHBIX MaccuBOB. KBaji-
paTH4YHBIE AITOPUTMBI COPTUPOBKH
(mpumep: COPTHUPOBKA IIy3BIPHKOM).
Cnusinue JBYX OTCOPTUPOBAHHBIX
MacCUBOB B OJMH 0€3 UCIOJIb30BaHUSI
COpPTUPOBKH.

ANTopUTMBI  aHaNM3a OTCOPTHPOBAHHBIX
MacCHBOB. PekypcuBHas ~ peanuzanus
COPTUPOBKHM MaccHBa HAa OCHOBE CIIHMSHHUSA
JIByX €ro OTCOPTUPOBAHHBIX (DPAarMEHTOB.
CHoXHOCTh aNropuTMa COPTUPOBKHU CIIHU-
ssareM (MergeSort)

1.6

DJEMEHTHI TEOPUH AJITOPUTMOB

1.6.1

dopmaninzanysi MOHATHS AITOPUTMA

dopmaninzanys NOHITHS aITOPUTMA

1.6.2

BrraucinmocTb. DKBHBAJICHTHOCTE aJIro-
PUTMHUYCCKUX Mozxeneﬁ

Mammna TelopuHra — npuMep abCcTpakTHOM
YHUBEPCAIBHOW BBIYUCIUTEIBHON MOJEIH.
Tesuc Yépua — Teropunra

1.6.3

HOCTpOCHI/IC AJITOPUTMOB U MPAKTUYCCKUC
BBIYHCIICHHUA

AJIFOpI/ITMI/I‘IeCKI/IC

KOHCTPYKIIUU.

3anuch aNropUTMUYECKUX KOHCTPYK-

117054

B

BBIOpAaHHOM

S3BIKC

IlepeueHp anropuT™MOB, 3HaHHE KOTOPBIX
npoBepsiercst Ha EI'D mo wuHpopmaruke,
npuBeaEH B [Ipunoxenun 1.
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Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- DenepajbHbIil KOMIIOHEHT Hanunuue no3ummii K 'OC
Jeja | PyeMoro | rocyiapcTBEHHOro o0pa3oBaTeJIbHOI0 B I[10OII COO
3JIEMEHTA | CTaHJApPTAa cpeHero (MOJHOro) o411ero 0a308vlil ypogeHb VenyOnénnblll ypogeHs
o0pa3oBaHusi
MIPOrpaMMHUPOBAHUS. Meroa TMHAMHYECKOTO
ITognporpammsl. TabnuuHble | IPOrpaMMHUPOBAHUS.
BEJIMYUHBI (MACCHUBBI). Ananu3 aJITOPUTMOB: onpeeseHue
OnpeneneHre BO3MOXKHBIX pPe3yjb- | BXOAHBIX JAAHHBIX, MPU KOTOPHIX AJITOPUTM
TaTOB PalbOTHl MPOCTEHUINNX anro- | Aa€T yKa3aHHBIA pe3yNbTaT; OMpeeIeHHe
PUTMOB yIPaBJICHUS UCHOIHUTENSIMU | pe3yJibTaTa allropuT™Ma 0e3 ero mojaHoro Imo-
U BBIYUCIUTENbHBIX  aJTOPUTMOB. | IIArOBOT'O BBINOJTHEHUS
OnpeneneHue HMCXOIHBIX JaHHBIX,
IIpU KOTOPBIX AJITOPUTM MOXKET JaTh
TpeOyeMblii pe3yJIbTaT
1.7 S3pIKH IPOrpaMMUPOBAHUS
1.7.1 Tunel 1aHHBIX Tunmel  u  crpykTypbl  jAaHHbIX. | Jlormueckue mnepemeHHble. CHMBOJIBHBIE
Koaunposanue 0a30BBIX | M CTPOKOBBIE MepeMeHHble. Onepanun Haj
AITOPUTMUYECKUX KOHCTPYKLMH Ha | CTPOKaMHU. JIBymMepHBbIE MaCCHBBI
BBIOpaHHOM s3bike | (Matpuibl). CpenctBa paboOThl ¢ JTaHHBIMH
MPOTPaMMHUPOBAHUS BO BHENIHEN naMsaTu. Danbl.
[IpencraBinenre O CTPYKTypax JaHHbIX.
[Ipumepsl: cnucku, ClOBapH, JEPEBBA,
ouepenu
1.7.2 OcHOBHbIE KOHCTPYKIIMH S3bIKa Mporpam- | OnepaTopsl  s3blka  nporpammiu- | [logpoOHOe 3HAKOMCTBO C OJHMM U3
MHUPOBAHHUS. Cucrema | poBaHHsl, OCHOBHBIE KOHCTPYKIMM | YHUBEPCAJIBHBIX  MPOLEIYPHBIX  SI3BIKOB
[IPOrpaMMHUPOBAHUSA A3bIKa IPOrPAMMHUPOBAHUS MIPOrpaMMHUPOBAHUS. 3anuce
AITOPUTMUYECKUX KOHCTPYKLHUN "

CTPYKTYp IaHHBIX B BBIODAaHHOM S3BIKE
nporpammupoBanus. O030p MpoIeTypHBIX
SI3BIKOB POTrPaMMHPOBAHHUS.
[Tognporpammsel  (mponenypsl, (QyHKIHH).
ITapameTpsl moamnporpamm. PeKkypcHBHBIE

© 2022 denepanbHas ciayx0a mo Haa30py B chepe 0OpazoBaHUs U HAYKH




Komudukarop EI'D 2022 1.

NHOOPMATUKA, 11 xmacc. 12/17

Kon
pas-
nesaa

Kon
KOHTPOJIU-
pyeMoro
3JIEeMEHTAa

DJIEMEHTBI COIeP/KaHNs, IPOBepsieMble 32JaHUSAIMH IK3aMECHALMOHHOI padoThl

®egepanbHbIi KOMIIOHEHT
rocy1apcTBeHHOI0 00pPa30BaTeIbHOIO
CTAHJAPTAa CPeAHero (I10JIHOr0) 0011ero
o0pa3oBaHusi

Haanune no3uunii ®K 'OC
B I1OOII COO

0a308vlil ypogeHb

Venyonénnbiil yposeHs

poLeaypsl U PYHKLIUU

1.7.3

OCHOBHBIE 3TaIbl Pa3pabOTKH MPOTrpamMM.
Pas30uenne 3aaun Ha moa3aMauun

Otanbl pemieHust 3agad  Ha KOM-
IBIOTEpE.

WNuTterpupoBanHas cpesia pa3paboTKH
IpOrpaMM Ha BEIOPAHHOM SI3BIKE IIPO-
rpaMMUPOBAHHUS. WnTepodeiic
BbIOpaHHOW  cpenbl.  CocTaBiieHHUe
QITOPUTMOB M TpOrpamMM B
BbIOpaHHOM cpene po-
rpammupoBanus. [Ipuémer  oTmaaku
nporpamm. [Iposepka pabortocnoco0-
HOCTH NPOTPaMM C HCTIOJIB30BaHUEM
TPaCCHPOBOYHBIX TAOIIHI]

Pa3paboTka u mporpammHas peanu-
3aIust aJITOPUTMOB peneHus
TUTIOBBIX 3a/1a4 0a30BOTO YPOBHS W3
Pa3INYHBIX NPEAMETHBIX 00JIacTei

CrpykTypHOoe mporpammupoBanue. [Iposep-
Ka yCJIOBUSI BBITIOJIHEHMS LMKJIA J0 Haydasa
BBIIIOJIHEHMSI Te€Ja LWKJIA U IOCJE BBIIOJI-
HEHHUs Teja IUKJA: MOCTYCJIOBUE U Mpe-
yciaoBue  nukia.  MHBapmanT  mukia.
Meroabsl  HNPOEKTUPOBaHUS  MpPOrpaMm
«CBEPXY  BHHM3» UM «CHHU3Y  BBEPX).
Paspabotka mporpamMm, HCHOIB3YIOLIUX
MOJANPOrPAMMBI. bubnuorexu
NOANPOrpaMM M HUX  HCIOJb30BaHHUE.
[Tonsitue 00 0OBEKTHO-OPHUEHTHPOBAHHOM
nporpaMMupoBaHud. OOBEKTHI W KIIACCHI.
Hcnonp3oBanue Mopyieil (KOMIOHEHTOB)
npu pa3zpaboTke mporpamm

NupopmManuoHHAsA NeATEJIbHOCTD YeJ10BEKa

2.1 [TpodeccuonansHast  uHpopMmanuonHas | Opranuzanus xpaneHus 1 oopadotku | Cepucsl  MHTepHeTa. ['eojoKannOHHBIE
HeATenbHOCTh.  MH(popManmoHHBIE pe- | JaHHBIX, B TOM YHCIE C HCIIOJb- | CEPBUCHI PEATbHOTO BpPEMEHHU (JTOKaIus

CYPCBI 30BaHHEM MHTEPHET-CEPBUCOB, | MOOMIIBHBIX  TelIe(OHOB,  OIpeleeHue

2.2 DKOHOMUKA UHPOPMAITMOHHOH Cepbl 00J1aYHBIX TEXHOJIOTUH U MOOWJIBHBIX | 3arpy’KEHHOCTH aBTOMAarucTpaied M T.I1.);
YCTPOMCTB. MoOunpHbIE | THTEPHET-TOPTOBIIS; OpOHHpOBaHHE

HPUIOKCHHUS. OtkpbIThIC | OMneTOB, TrocTHHUI M T.I.  OOnadHble

o0pa3oBaTesibHbIE PECYpPCHI BEPCUU MPUKIATHBIX IPOTrPAMMHBIX CUCTEM

23 WndopmanvonHas ~ 3TUKa W TPaBo, | 3aKOHOAATEIHCTBO Poccuiickoii | KomnbloTepHble BUPYCHI M BPEIOHOCHBIE
uHpOpMalOHHAsE 6€30MTaCHOCTb ®enepanyu B 00J1acTH | MPOTPaMMBI. Hcnonb3oBanue

MIPOTrPaMMHOTO 00€CTICUCHHUS.

AHTUBUPYCHBIX CPEJICTB.
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Kon Kon DJIeMEHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- DenepajbHbIil KOMIIOHEHT Hannuue no3umnii PK 'OC
Jeja | PyeMoro | rocyiapcTBEHHOro o0pa3oBaTeJIbHOI0 B I[10OII COO
3JIEMEHTA | CTaHJApPTAa cpeHero (MOJHOro) o411ero 0a308vlil ypogeHb Venyonénnblll ypogeHs
o0pa3oBaHusi
CpenctBa 3ammthl uHpopManuu B | [I[paBoBble HOPMBI HCHOJB30BAHUS KOM-
ABTOMATH3MPOBAHHBIX MBIOTEPHBIX TIporpamMM U pabotel B WH-
uHpopManmonubix cucremax (AMC), | tepHete. TexHOreHHBIE M HKOHOMUYECKUE
KOMITBIOTEPHBIX CeTsIX U | YTpO3Bl, CBS3aHHBIE C HCIIOJIB30BaHUEM
kommbioTepax. OOmme npobraemsr | UKT. [TpaBoBoe obecrieueHue
3aIUTHI uHpopManuu | THPOPMAITMOHHOW OE30MTaCHOCTH
U UH()OpMAIIMOHHONH  G€30MacHOCTH
AUC. DnexTpoHHas NOJAIUCH, CEPTU-
bupoBaHHbIC CAaUThl U TOKYMEHTHI
3 CpeacrBa UKT
3.1 ApXUTEKTYypa KOMIBIOTEPOB U KOMIIBIOTEPHBIX CETEH
3.1.1 [IporpammHas u anmnapaTtHas | ApXUTEKTypa coBpemeHHBIX | [Iporpammuoe obGecneuenune (I10) kowm-
OpraHH3aIlHs KOMITBIOTEPOB U | KOMITBIOTEPOB. [lepcoHanbHBIN | MBIOTEPOB M KOMIBIOTEPHBIX  CHUCTEM.
KOMITBIOTEPHBIX CHUCTEM. Buner | komnbiotep.  Muoronponeccopusie | Knaccudukanus — mporpaMMmHoro — obec-
MIPOTPaMMHOTO 0OecTieueHus cucreMbl. MoOwibHble LH(POBBIEC | IEYCHUS
yCTpOMCTBa U UX poib B
KOMMYHHKAIUSIX.
Br16op koH(pUTYyparmu KOMITbIOTEPA
B 3aBHCHMOCTH OT peliaeMoi 3a/1auu.
TenneHunn pa3BUTHUA aNMapaTHOTO
o0ecrnieueHHst KOMIIBIOTEPOB
3.1.2 OnepanmoHHbIE CHCTEMBI MHuoroobOpa3ue orneparmoHHBIX CHUCTEM, HX
¢yukuuu. [Iporpammuoe oGecrnieueHue Mo-
OWJIBHBIX YCTPOMCTB
3.1.3 be3zonacHocTh, TUrMEHa, SProHOMHUKA, | 3aKOHOJATEIHCTBO Poccuiickoii | 3akoHonaTenscTBO Poccuiickoit deneparyun
pecypcocOepekeHre, TexHojornueckue | deaepanun B 00J1acTu | B 00J1aCTH MPOTPAMMHOTO 00CCTICUCHHSI.
TpeOOBaHUSI TPU DKCIUTyaTallid KOM- | TPOTPaMMHOTO OOECTICUCHUSI. ['uruena, HPrOHOMUKA,
MBIOTEPHOT0 paboyero Mecra Crioco0pI 1 cpeficTBa oOecnieueHus Ha- | pecypcocOepexeHue, TEXHOJIOTHYECKHUE
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Kon Kon DJIeMEHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- DenepajbHbIil KOMIIOHEHT Hannuue no3umnii PK 'OC
Jeja | PyeMoro | rocyiapcTBEHHOro o0pa3oBaTeJIbHOI0 B I[10OII COO
3JIEMEHTA | CTaHJApPTAa cpeHero (MOJHOro) o411ero 0a308vlil ypogeHb Venyonénnblll ypogeHs
o0pa3oBaHusi
IEKHOTO (PYHKIIMOHUPOBAHUS CPEACTB | TpeOOBAHUS npu JKCILTyaTaluu
UKT. KOMITHIOTEPHOTO pabodero MecTa
beszomnacHocTh, rUrMeHa, SproHOMHUKA,
pecypcocOepekeHue, TEXHOJIOTH-
yeckue TpeOOBaHUS MpPH HKCIUTyaTa-
1MUY KOMITBIOTEPHOTO pabouero Mecra
3.2 TexHonoruu co3nanus u o0paboTku Tek- | CpeacTBa mowncka W aBTro3aMeHbl. | Cuctemsl mpoBepku opdorpaduu u rpam-
CTOBOH MH(pOpMAITUN Uctopus W3MEHECHUH. | MAaTUKH.
Hcnonk3oBaHue TOTOBBIX MmIaONOHOB | CpencTBa Cco3MaHUS W PEAAKTHPOBAHUS
" CO3lIaHue COOCTBEHHBIX. | MATEMATUYECKHX TEKCTOB. |EXHUYECKHE
Pa3paboTka CTpyKTyphl AOKyMEHTa, | CpeACTBa BBOJa TeKcTa. Pacmo3HaBaHue
cO37aHue THIIEPTEKCTOBOTO | TEKCTA
nokymeHnTta.  CranmapTel  O6uOIHO-
rpadU4eCKUx ONMMCAHUI
33 TexHosorust co3ganusi 1 00paboTku rpaduuecKoil 1 MyJIbTUMEANHHON HHPOpMaUU
3.3.1 ®opmatsl npenctaBnenus rpaduyeckux | Cozoanue u npeobpazosanue ayouo- | TeXxHHMUECKHE CPEeICTBA BBOJA IpadUuecKux
Y 3BYKOBBIX O0BEKTOB U3V ALHBIX 00bLEKMOE™ U300paKECHHHA. KanpupoBanue
HU300pakeHU. LlBeToBBIC MOJICIIH.
Koppeknust  m3zobpakenuit. Pabora ¢
MHOTOCJIOMHBIMU N300paKEHUSIMHU.
PaboTa ¢ BeKTOpHBIMH Ipa)UuecCKUMU 00b-
ektamu. ['pynmnupoBka U TpaHchopManus
00bekTOB. TexHosornu BBoJa U 00pabOTKH
3BYKOBOH M BHJICOMH(pOpMAIII
34 O6paboTtka yrcI0BOH MHGOPMAITIH

! KypcuBoM 0003HaueHbI JUIAKTHYECKUE eAMHUIBI, cooTBeTcTBYoHME B [IOOII 610Ky pe3ynbTaToB «BBITYCKHHK MOIYYHUT BO3MOXKHOCTH HAYYHUTHCSD).
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Kon Kon DJIeMEHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- DenepajbHbIil KOMIIOHEHT Hannuue no3umnii PK 'OC
Jeja | PyeMoro | rocyiapcTBEHHOro o0pa3oBaTeJIbHOI0 B I[10OII COO
3JIEMEHTA | CTaHJApPTAa cpeHero (MOJHOro) o411ero 0a308vlil ypogeHb Venyonénnblll ypogeHs
o0pa3oBaHusi
3.4.1 O0paboTka CTATUCTUYECKUX TAHHBIX [Tpumepsl wucnonb3oBaHus OuHAMU- | TexHomorus oOpaOOTKM YHMCIOBOM HHQOP-
YeCKUX (DJCKTPOHHBIX) TAOIUI] Ha | Manuu. BBOA W pelakTHpPOBAaHWE TAHHBIX.
MpakTHKe (B TOM uucie — B 3afaudax | ABrozamonHeHue. DopMaTHpOBaHHE sUEEK.
MaTeMaTHYeCKOTO MOJICTUPOBAHHUS) Cranmaptapie  QyHKImMUA. BuIsl CCBUIOK B
dopmynax.  OunpTpanus U COPTHPOBKA
3.4.2 Hcnonb3oBanne ANHAMHYICCKHX JTAHHBIX B IMAIA30HE WM Ta0nuie. Pemenne
(DJIEKTPOHHBIX) TaOIAL| IS BBIIOIHCHHUS BBIUKMCIIMUTEIBHBIX — 3aa4 W3  PasIMYHBIX
Y4eOHBIX  3ajaHuH _ M3 pasimiHBIX npeaAMETHbIX — obmacteit.  KommbrotepHbIe
NPEIMETHBIX 001acTeH CpeZICTBa MPECTABIECHHS U AHAIM3A JTaHHBIX.
Bmsyammzanus  gansabix.  CraTrcTUdeckas
obpaboTka naHHbIX. OOpaboTKa pe3ynbTaToB
HKCIIEPUMEHTA
3.5 TexHonornu MOMcKa 1 XpaHeHus nHhopMaluu
3.5.1 Cucremsbl ympaBieHusi 0a3amu JaHHBIX. | PensionHbie (Tabmuuanbie) 0asbl naH- | [loHaTne W Ha3HavyeHWe Oa3bl JaHHBIX
Opranu3aius 6a3 TaHHBIX Heix. Tabmuma — mnpencraBnenue | (manee —  bJ[). Krnaccudukamus — B/
cBeficHn 00 OmHOTHUIHBIX OOBekTaX. | Cucremsr  ympaBinenuss Bl (CYB).
ITone, 3ammce. KiroueBbie mois | TaOmwmiel. 3anuck u noje. Kirouesoe moe.
Tabmuipl. CBsI3W MeXAy TaOmumamu. | TUbl AaHHBIX. 3ampoc. TUmbl 3ampocoB.
Cxema pannbiX. [lomck wu BbIOOp | 3ampockl ¢ mapamerpamu. COpPTHpPOBKA.
B 0a3ax maHHbIX. COpTUPOBKA MaHHBIX. | OuibTpanus. Beraucnsempie moss.
Co3nanue, BelieHHE W UCMONb30BaHue | MHorotabmuuasie  bBJ[.  CBs3um  Mexay
0a3 JaHHBIX MpH pelIeHUH Y4YeOHBIX | TabnulaMu
Y TIPAKTUIECKUX 3a/1a4
3.5.2 Hcnonb30BaHre HMHCTPYMEHTOB TMOUCKO- | PacmmpenHsiii mouck wuHpopmanuu | PacmmpeHHbI mouck UHQOpMAIUU B CETH

BBIX cHcTeM ((hopMUpOBaHHE 3aIIPOCOB)

B cetu HurepHer. HMcnonb3oBaHue
A3BIKOB NOCTPOEHUs 3ampocoB. lIpo-
OneMa TMOMJIMHHOCTA TIOTYYEHHOU
nHdopmanuu

WNurepuer. Mcnonbs3oBaHue S3BIKOB  IIO-
CTPOEHHUS 3aIIPOCOB
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Kon Kon DJIeMEHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- DenepajbHbIil KOMIIOHEHT Hannuue no3umnii PK 'OC
Jeja | PyeMoro | rocyiapcTBEHHOro o0pa3oBaTeJIbHOI0 B I[10OII COO
3JIEMEHTA | CTaHJApPTAa cpeHero (MOJHOro) o411ero 0a308vlil ypogeHb Venyonénnblll ypogeHs
o0pa3oBaHusi
3.6 TenexkoMMyHUKAIIMOHHBIE TEXHOJIOTUN
3.6.1 [IpuHuunbel nmocTpoeHuss KOMNbIOTEpHBIX | [IpuHIMnBl  mocTtpoeHns Komnbko- | HoBble BO3MOKHOCTH M MEPCIIEKTUBBI pas-
cerei TepHbIX ceTeil. CeTeBble MPOTOKONIBI. | BUTHS MHTepHETa: MOOMIBHOCTH, O0JIaYHbIC
Nurepner. Anpecauusi B cetd MH- | TEXHOJOTMHU, BUPTyaJIM3alMsi, COLUUAIBHBIC
tepHeT. Cucrema JOMEHHBIX HMEH. | CEPBUCHI, TOCTYIHOCTbD.
Bbpay3zepsbl WNurepner. Anpecanuss B cetu MHTepHeT
(IP-agpeca, wmacku moaceru). Cucrema
OOMeHHEIX uMEH. Texnomormts WWW.
Bbpaysepnl. Pa3pabotka BeO-caiiToB. S3bIK
HTML, kackamnbie Tabmwmib cruieit (CSS)
3.7 TexHomoruu ymnpasieHus, mianupoBaHus | ColuanbHble CETH — OpraHu3anus | TeXHOJIOrUs BBIOJHEHUS MCCIIE0BATEb-
1 OpTaHU3alMH JIESITEIIbHOCTH YEJI0OBEKa KOJUIEKTUBHOI'O B3aMMOJICICTBUS | CKOTO MPOEKTa: MOCTAaHOBKA 3aauyu, BHIOOP

1 00OMeHa TaHHBIMUA

METOZOB  HCCIEAOBAaHUSA,  COCTaBICHUE
IPOEKTa U IU1aHa paboT, MOArOTOBKA UCXO/-
HBIX JAaHHBIX, NPOBEICHUE MCCIICJOBAHUSA,
(dopMyIMpOBKa  BBIBOJOB,  ITOAIOTOBKA
oruéra. Bepudukanus (mpoBepka HagExX-
HOCTH M  COIVIACOBAHHOCTH) HCXOJHBIX
JMaHHBIX M Banujanus (MpoBepKa JOCTO-
BEPHOCTH) pe3yJIbTATOB MCCIEIOBAHUS
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Ipunoscenue 1

IlepeyeHpb aIropuTMOB, BXOASAIIHUX B 3JIEMEHT cojep:xanus 1.6.3
«IlocTpoeHHe aJropuTMOB H NPAKTHYECKHE BLIYHCIEHU», IPoBepsieMblii Ha ET'D
no uHgopmaTuke

ANropUTMBI HUCCIIEZIOBAHUS JIEMEHTApHBIX (YHKIM, B YaCTHOCTH — TOYHOIO M IPUOIMKEHHOIO
pelIeHns] KBaJJPaTHOTO YPaBHEHUS C LEIBIMH U BEIIECTBCHHBIMU KO3()(UIHUEHTaMH, OIpEICIeHN]
9KCTPEMYMOB KBaJPATUUHON (DYHKIMH HA OTPE3Ke.

AJTOpPUTMBI aHAIIM3a U TIPe0OPa30BaHMs 3alHCEl YHCET B TO3UIIMOHHON CHCTEME CUHCIICHNS.
AJITOPUTMBI, CBSI3aHHBIC C JIEIUMOCTBIO LENbIX ynceln. Anroput™ EBkimmna s onpenenenns HOJJ
JIByX HAaTypaJIbHBIX YHCEIL.

ANropuT™MBl  JIMHEHHOH  (OXHONPOXOXHOW) 00pabOTKM  TOCIEeNOBaTeNbHOCTH  4Wcen  0e3
UCHOJb30BaHMs  JONOJHUTEILHOW IaMATH, 3aBUCAIIGH OT JJIMHBI  IOCJIEJOBATEILHOCTH
(BBIYMCIICHHE MAKCHMyMa, CYMMBI, JIHHEHHBIH TOWUCK W T.L). OOpaboTka 3JIEMEHTOB
TIOCIIEJOBATETIEHOCTH,  yJOBIIETBOPSAIONINX  ONPEACNEHHOMY YCIOBHIO (BBIYHCICHHE CyMMBI
3a/IaHHBIX YIEMEHTOB, X MAKCUMYMa U T.IL.).

AnroputMel 00paboTkH MaccuBOB. IIpuMepsl: mepecTaHOBKA 3JIEMEHTOB JAHHOTO OJHOMEPHOTO
MaccuBa B 0OpaTHOM IOPSAAKE; UMKIMYECKHI CIBUT JIEMEHTOB MACCUBA; 3allOJHEHUE JIBYMEPHOIO
YHCIIOBOTO MacCHBa IO 3aJaHHBIM IIPAaBHJIaM; IIONCK 3JIEMEHTa B IBYMEPHOM MAacCHBE; BHIUHCICHUE
MaKCHMyMa M CyMMBI JIEMEHTOB JIByMEPHOTO MaccUBa. Bemagka u yoanenue snemenmos 6 maccuse.
PexypcuBHBIE alrOpUTMBI, B YaCTHOCTH: HAaXOXJCHHE HATYypaJIbHOH M IIENONH CTENEHH 3aJ[aHHOTO
HEHYJICBOIO BEIIECTBEHHOIO YMCIA; BBIYHCICHHE (HAKTOPHUATIOB; BBIYHCICHHE #-TO DIEMEHTA
PEKYPPEHTHOI IOCIen0BaTeNbHOCTH (Harnpumep, nociaenoBarenabHoctd Ondonayun). [Tocrtpoenne
U aHaIW3 JiepeBa PEKYPCHBHBIX BBI30BOB. BO3MOKHOCTB 3ammcH PEKypCHBHBIX alTOPUTMOB 0e3
SIBHOTO HCIOJIb30BaHHS PEKYPCUH.

ANTOPUTMBI aHANIM3a CUMBOJBHBIX CTPOK, B TOM HHCIIE: MOJACUYET KOJMYECTBA MOSBICHUI CHMBONIA
B CTPOKE; pa30MEHHE CTPOKHM Ha CJIOBa IO MPOOEIBHBIM CHMBOJAM; IMOWCK IIOJCTPOKH BHYTPH
JTAaHHOM CTPOKH; 3aMEHa HalICHHOH TOJICTPOKHU Ha APYTYIO CTPOKY.

AJTOPUTMBI TIPUOJMKEHHOTO PEIICHUS ypaBHEHHH Ha [aHHOM OTpE3Ke, HalpuMep, METOIOM
JIeICHHUsI OTPEe3Ka MOTOJIaM.

ANTOpUTMBI TPHOIMKEHHOTO BBIYMCICHHSA JUIMH M IUIOIAJeH, B TOM dHHCIE: IPHOIIKEHHOE
BBIUHCJICHHE JJIMHBI INIOCKOH KPUBOH IyTEM anmnpoKCHUMAaLMK €€ JOMaHOM; NPUOIMKSHHBII TOACUET
METOZIOM Tpalelui IUIomany Hox rpadukoM (QYHKIHH, 33AaHHON (OpMyIIoH, mporpaMMoil miu
Tabnuiei 3HaYeHNH.
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