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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOEHUS OCHOBHOI
o0pa3oBaTeIbHOI POrpaMMbI cpeHero o01ero 06pa3oBaHus M 3JIEMEHTOB
co/iep;KaHus 1151 IPOBeJeHHs eIMHOI0 roCyJapCTBEHHOI0 IK3aMeHAa
no uHpopMaTHKe

Komudukarop mpoBepsieMBIX TpeOOBaHMII K pe3ylbTaTaM OCBOCHU
OCHOBHOM 00pa30oBaTelIbHOM MpOrpaMMbl CpeqHEro oOIiero oOpa3oBaHUs
Y 3JIEMEHTOB COJEp KaHUsI AJIsl IPOBEICHHSI €IUHOTO TOCYAapCTBEHHOTO dK3aMeHa
no wHpopMaTHKe (fajee — KOAM(DHKATOpP) SBIACTCS OJHUM H3 JOKYMEHTOB,
OINPEACIAIOIINX CTPYKTYPY M COJCP)KaHHE KOHTPOJBHBIX H3MEPUTEIBHBIX
MatepuanoB (nanee — KUM). Komudukarop sBisieTcss CUCTEMaTH3UPOBAHHBIM
HepedHeM IIPOBEepseMBIX TpeOOBaHWMIT K pe3yabTaTaM OCBOCHHS OCHOBHOU
00pa30oBaTeNbHOM TPOTpaMMBI  CperHero oO0Imero oO0pa3oBaHHS M 3JICMEHTOB
COZIEPXKAHHA, B KOTOPOM KaXKIAOMY OOBEKTY COOTBETCTBYET ONPEACTIEHHBIA KO,

Koandukarop moOKa3piBaeT NPEEMCTBEHHOCTh MEXAY IOJIOKCHUAMHU
(enepambHOrO rOCYIapCTBEHHOTO 00Pa30BaTEIFHOTO CTAHAAPTA CPEHETO OOIIETO
obpasoBanus (mamee — PI'OC COO) (mpumka3 MuHncTepcTBa 00pa3oBaHHSA
u Hayku Poccuiickoit ®enepauuu ot 17.05.2012 Ne 413 ¢ u3MeHEHUAMH,
BHECEHHBIMU TMpHKazaMH MuHHCTEpCTBA 00pa3oBaHMsl W Hayku Poccuiickoit
Oenepaunn ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613,
npukazamu MuHucteperBa npocselieHus Poccuiickoit @enepauuu ot 24.09.2020
Ne 519, or 11.12.2020 Ne 712) u denepanibHOr0O KOMIIOHEHTa TOCYIapCTBEHHOTO
00pa3oBaTeNnbpHOr0 CTaHAapTa cpeaHero (TMOJHOro) obmero odpasoBanus (MpUKa3
Muno6pa3zoBanust Poccuiickoit ®emeparm ot 05.03.2004 Ne 1089 «O0
YTBEP)KACHUH (eepaqbHOro KOMIOHEHTa TOCYNapCTBEHHBIX 00pa3oBaTeIbHBIX
CTaHJapTOB HAYaJIbHOrO OOINEro, OCHOBHOTO OOILIEro M CpeAHero (MOJHOIo)
o0mero o0pa3oBaHUSA» C H3MEHCHUSIMH, BHECEHHBIMI TpHKa3aMH MHHHCTEpPCTBA
obOpazoBanusi W Hayku Poccmiickori ®enepammu ot 03.06.2008 Ne 164,
o1 31.08.2009  Ne 320, ot 19.10.2009 Ne427, o1 10.11.2011  Ne 2643,
o1 24.01.2012 Ne 39, ot 31.01.2012 Ne 69, ot 23.06.2015 Ne 609, ot 07.06.2017
Ne 506) o napopmaTHKe.

Koangukarop cocTouT U3 IByX pa3aeios:

— pasgen 1. «IlepeueHs mpoBepsieMbIX TpeOOBAaHUH K pe3yiabTaTaM OCBOSHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI CPEJHET0 00IIero 00pa3oBaHus 1o
uHQOpMaTHUKEY;

— pasgen 2. «[lepeyeHp >IEMEHTOB COJEP)KaHHS, MPOBEPSEMBIX HAa €JHHOM
TOCYapCTBEHHOM 3K3aMeHe 110 HH(POPMaTHKeE».

B komudukaTop He BKIIOYEHBI TPeOOBAaHMS K pe3yNbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTEeNILHOW TMpPOrpaMMbl  CpeaHero oOmiero oOpa3oBaHuUs
U 3JIEMEHTHl COJACpKaHHsA, NOCTIKEHHE KOTOPBIX HE MOXET OBITh IPOBEPEHO
B paMKaX TOCyJapCTBEHHOH HTOTOBOH aTTEeCTAIIHH.
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Pasnean 1. Ilepedyens npoBepsieMbIX TPeOOBaHUI K pe3yJIbTATaAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHON NPOrpaMMbl CpeaHero o01ero o0pasoBaHust Mo HHGpopMaTHKe

[lepeuenp TpeOoBaHWIT K pe3yjibTaTaM OCBOCHHS OCHOBHOH 0Opa30BAaTENFHOW IMPOTPaMMBbl OCHOBHOTO OOINET0 OOpa30BaHUS MOKAa3bIBAET
MIPEEMCTBEHHOCTh TPEOOBaHMWI K YPOBHIO TOJTOTOBKH BBIITYCKHHKOB Ha OCHOBE (hefepallbHOTO KOMITOHEHTa TOCYJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpeaHero (mosiHoro) oOmero oOpa3oBaHus 0a30BbIM W MPOGWIBHBINA ypoBHH, N0 MHpopMmatuke u TpeboBanuit ®PI'OC k pesynbTaTam
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI CpeIHET0 00I1Iero oopa3oBaHus, JOCTIKEHNE KOTOPBIX MpoBepsaeTcs B xone EI'D.

Taobnuua 1
Kon TpeOoBaHusl K pe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NMPOrPaMMBbl CpeiHero oo0ero oopasoBanmusi,
KOHTPOJIN- npoBepsieMble 32IaHUSIMH IK3aMEeHAIIMOHHOMH PadoThI
pyemoro ®enepanbHbIi KOMIIOHEHT roCy1apCTBEHHOI 0 P1roC COO
TpeOOBaHUS 00pa3oBaTe/ILHOIO CTAHIAPTA CPeIHEro 0a3086biil yposeHs VenyOnéHublll yposeHs
(mos1HOT0) 001Iero 00pa3oBaHus
1 3uamuv/llonumame/yYmemso
1.1 MonenrpoBaTh 0OBEKThI, CUCTEMBI U IPOLIECCHI Bnagenne cuctemoii 0a30BbIX 3HAHHIA,
OTpaXKaloIKX BKJIAJ MH(YOPMATHKHU B (op-
MHPOBaHUE COBPEMEHHOMN Hay4YHOU
KapTUHBI MUPA
1.1.1 [TpoBOANTH BHIYHMCICHUS B JIEKTPOHHBIX TaOIUIAX Bnamenune  kommbrOTepHBIMU | BriajeHne OCHOBHBIMU CBEICHHUSAMHU O Oa-
1.1.2 [TpencraBiasTh U aHAIM3UPOBATH TAOJUYHYIO HHGPOP- | CPEACTBAMH  IIPEACTABJICHUS | 3aX JaHHBIX, HX CTIPYKType, CpeICTBax
MAaIUIO B BUJE TpaKOB U THarpaMm Y aHallu3a JaHHBIX CO3/1aHUA U pabOThI C HUMU
1.1.3 Crpouts uH(pOpMALMOHHBIE MOJAEIU OOBEKTOB, | Bianenue HaBbikamu anroput- | OBIAaJICHHE TOHATHEM CJIOKHOCTH ajro-

CUCTEM U IIPOLCCCOB B BUJIC AJITOPUTMOB

MHMYECKOI0 MBIIUIEHUS U II0-
HUMaHHE HEOOXOIUMOCTH
(hopMalbHOTO OIMCAHHS AJro-
pPUTMOB

purMa, 3HAHHUC OCHOBHBLIX QJITOPUTMOB
00pabOTKM YHCIIOBOH W TEKCTOBOH WH-
dbopmaru, aaropuTMOB MOUCKA M COP-
THPOBKH
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Kon TpeGoBanus K pe3yibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeiHero o0mero o0pa3oBaHus,
KOHTPOJIN- NnpoBepsieMble 32IaHUAMH IK3aMEeHAIlMOHHOH padoThI
pyemMoro ®enepanbHbIi KOMIIOHEHT roCy1apCTBEHHOI 0 P1roC COO
TpeOoBaHMs 00pa3oBaTe/ILHOIO CTAHIAPTA CPeIHEro 0a3086biil yposeHs VenyOnéHublll yposeHs
(mos1HOT0) 001Iero 00pa3oBaHusA
1.1.4 YuraTh M OTNIAXXUBATh NpPOrpamMMbl Ha fA3bIKE Ipo- | BiaageHne ymenneM mnoHumarh | BiageHue yHMBEpCaIbHBIM SA3BIKOM IIPO-
IrpaMMHUPOBaHUS NpOrpaMMbl, HAMWCAHHBIC HA | TPAMMHUPOBAHUS BBICOKOIO YpPOBHS (IO
BHIODAHHOM U W3ydeHHs | BBIOODY), NPEACTAaBIECHUAMH O 0a30BbIX
YHHBEPCAILHOM QITOPUTMH- | TUNAX JaHHBIX M CTPYKTypax JaHHBIX;
YECKOM SI3BIKE BBICOKOTO ypO- | YMEHMEM MCIIOJIL30BaTh OCHOBHBIE YIPaB-
BHS, 3HAHUEM OCHOBHBIX | JLIIOIIMEC KOHCTPYKIUHU
KOHCTPYKLMIA  MPOrpaMMHUpO-
BaHMsI
1.1.5 CozpnaBaTh  IIporpaMMbl Ha  sA3bIKE IHporpam- | Biagenue crangaptHeiMu npué- | Bnangenne HaBblkaMM W ONBITOM  pas-
MHUPOBAaHHUS 10 UX ONUCAHHIO MaMM HalMCaHWs Ha aiuro- | paboTKU MporpaMM B BBIOpaHHOM cpene
PUTMUYECKOM SI3bIKE IPOTpaM- | MPOrpaMMHUPOBAHUsS, BKJIIOYasi TECTUPO-
MBI ISl pELCHUS] CTAaHJAPTHOW | BAHME U OTJIAJKy IporpamM; BIIaJiCHHUE
3a7]a4d  C UCTIONIb30BAaHUEM OC- | 3JIeMEHTapHBIMU  HaBbIKaMH  (hopmanu-
HOBHBIX KOHCTPYKIMH IporpaM- | 3allUd NPUKIAJHOW 3aJaud M JOKYMEHTH-
MHUpPOBAaHUS ¥ ONIAAKK TaKUX | pOBaHMs POrpamMm
porpamMMm
1.1.6 CTpouTh 1 aHATU3UPOBATh TAOIUIIBI HCTUHHOCTH Uil | Brajenue ymeHueM aHanu3u- | YMEHHE CTPOUTh MAaTEeMaTH4YeCKHE OOBEKTHI
JIOTMYECKOT'O BbICKAa3bIBAHUS pOBaTh AJITOPUTMBI C HUCHOJb- | MHQOPMATUKH, B TOM 4YHCIIE JIOTHYECKHE
1.1.7 BBIYUCIIATE JTOTHYIECKOE 3HAYCHHUE CIIOKHOTO BBICKA3bI- | 30BAHUEM TaOJIHIL (bopMyIbL.
BaHMS 10 W3BECTHBIM 3HAUCHUSAM AJIEMEHTAPHBIX Cucrtemaruzanysi 3HaHMM, OTHOCSIIUXCA
BBICKa3bIBAHUM K MaTeMaTU4eCKUM  0oO0bekTaM  WH(Op-
MaTHKH
1.2 HHTepnpeTHpoBaTh pe3yiabTaThl MOJAECINPOBAHUS CdhopmupoBaHHOCTH mpencTaB- | BnajeHue onbIToM NOCTPOCHUS M HCIOIb-

1.2.1

Hcnonb30BaTh TOTOBBIE MOJIEH, OLIEHUBATh UX COOT-
BETCTBUE peaJbHOMY OOBEKTY M LEIsIM MOJeIn-
pOBaHUS

JICHW1 O KOMIBIOTEPHO-MAaTe-
MaTUYECKMX MOIEIIX H HEOO-
XOIMMOCTH aHajlu3a COOTBET-

30BaHUS  KOMITBIOTEPHO-MaTEMaTHICCKHX
MoOJieTieli, TPOBEACHUS JKCIEPUMEHTOB U
CTATUCTUYECKON 00pabOTKHM JaHHBIX C IIO-
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Kon TpeGoBanus K pe3yibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeiHero o0mero o0pa3oBaHus,
KOHTPOJIN- NnpoBepsieMble 32IaHUAMH IK3aMEeHAIlMOHHOH padoThI
pyemMoro ®enepanbHbIi KOMIIOHEHT roCy1apCTBEHHOI 0 P1roC COO
TpeOoBaHMs 00pa3oBaTe/ILHOIO CTAHIAPTA CPeIHEro 0a3086biil yposeHs VenyOnéHublll yposeHs
(mos1HOT0) 001Iero 00pa3oBaHusA
1.2.2 HMHTepnpeTupoBaTh pe3yabTaThl, I0JIYy4aeMbI€ B XO€ | CTBUSL MOJEIM M MOJENH- | MOLIBIO  KOMIIBIOTEPA,  HMHTEpIpETaluu
MOJIETTMPOBAHUS peabHBIX MPOLIECCOB pyemoro o0bekTa (mpoiecca). | pe3yiabTaToB, MMOJIy4aeMbIX B X0J€ MOJEIH-
Hcnonb3oBanne roToBBIX Ipu- | poBaHud pPCaJIbHBIX IPONCCCOB;, YMCHHC
KJIQHBIX KOMITBIOTEPHBIX MPO- | OLEHUBATh YHCIOBBIE MapaMETPbl MOJIEIH-
rpaMM [0 BBIOPAaHHON CIHe- | pyeMbIX OOBEKTOB U MPOIECCOB, MOJb-
nuajan3anuu 30BaThbCs OazaMu JAaHHBIX W CIIPAaBOYHBIMH
CUCTEeMaMH
1.3 OueHuBaTh YHCIOBBIE mapaMmeTpbl uHpopManu- | ChopmupoBanHoCTh mpenctaB- | ChopMupOBaHHOCTD MpEeICTaBICHUI
OHHBIX 00BEKTOB H ITPOIIECCOB JeHUH o ponu HMH(pOpPMAIUM | O BasKHEHIINX BHOAX JHACKPETHBIX
1.3.1 OrneHnBaTh 00BEM MaMSITH, HEOOXOAMMBIH IS Xpa- | U CBSI3aHHBIX C HEHM IpoleccoB | 0ObEKTOB U 00 UX MPOCTEHIINX CBONCTBAX,
HEHUS] HTHPOpMAITII B OKpPY KaroleM MUpE. QITOpUTMAX aHAIM3a dOTUX OOBEKTOB,
1.3.2 OueHuBaTh CKOPOCTH nepenaun u 0opadorku uadop- | CYopMUPOBAHHOCTE NPEACTaB- | O KOAUPOBAHUH M JIEKOJMPOBAHUM JIAaHHBIX
Ml JeHUH O crmocobax XpaHEHUs | M MPUYMHAX HCKAXKECHUS JaHHBIX IpU
Y TIPOCTEHIIICH 00paboTKH | mepeaave.
JAHHBIX ChopMupoBaHHOCTHh ~ IMpEJCTaBICHUH 00
YCTPOICTBE COBPEMEHHBIX KOMIIBIOTEPOB,
O TCHACHIUAX PAa3BUTHA KOMIIBIOTCPHBIX
TEXHOJIOTH
2 HUcnonb3oBarh NpuoOpeTéHHbIEC 3HAHUS U YMEHUS
B IPAKTHYECKOH 1eATeJTbHOCTH U MOBCEeAHEBHOM
JKM3HHU
2.1 OcymiecTBisaTh MOUCK U aHanu3 uHpopmanuu B pe- | ChopmupoBanHocTs MOHATHS | CHOPMUPOBAHHOCTH MPEICTABICHUH O KOM-
JSIUOHHBIX 0a3aX JaHHBIX 0 0a3zax JaHHBIX M CPEACTBAX | MBIOTEPHBIX CETAX U HMX POJIH B COBpE-
2.2 Co3maBaTh W HCIMOJB30BAaTh CTPYKTYPHl XpaHCHMs | IOCTyNla K HUM, YMEHHUH pa- | MEHHOM MHpe; 3HaHUIl 6a30BBIX IPHUHIIUIIOB

JaHHBIX

00TaTh C HUMHU.
CdhopMupoBaHHOCTh TIpezCTa-

opraHu3anuy ¥ (YHKIIMOHUPOBAHUS KOM-
nploTepHbIX  ceTell.  ChOpMUpPOBAHHOCTD
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Kon TpeGoBanus K pe3yibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeiHero o0mero o0pa3oBaHus,
KOHTPOJIHU- npoBepsieMble 33JaHUSIMH IK3aMeHAIIMOHHOI PadoThI
pyemMoro ®enepanbHbIi KOMIIOHEHT roCy1apCTBEHHOI 0 P1roC COO
TpeOoBaHMs 00pa3oBaTe/ILHOIO CTAHIAPTA CPeIHEro 0a3086biil yposeHs VenyOnéHublll yposeHs
(mos1HOT0) 001Iero 00pa3oBaHusA
23 [TpoBOIUTH CTATUCTUYECKYIO OOPAOOTKY JaHHBIX BJICHUH O posv WH(QOpPMAIUM | MpEACTaBICHUH 00 OOmMX MPHHIMIIAX
Y CBSI3aHHBIX C HEH MpOIECcCOB | pa3pabOTKU W (PYHKIMOHUPOBAHHS HHTEP-
B OKpyXKaromeM wmupe. Bia- | HET-IpUIOKEHUIA.
JICHHE KOMITBIOTepHBIMU cpell- | ChOpMHPOBAHHOCT MPEICTABICHUA O TO-
CTBAMH TPEJCTABICHUS M aHA- | HATUM «OTEpAIlMOHHAs CHUCTeMa» M OC-
JM3a JaHHBIX HOBHBIX ()YHKIMSAX ONEPALIIOHHBIX CUCTEM.
CdhopMUpOBaHHOCTL yMEHHUS  paboTaTh
c OubmuoTeKaMu  MpoOrpamMM;  HaJU4He
OIbITa  MCIIOJIB30BaHHUS  KOMIIBIOTEPHBIX
CPEeACTB NPECTABICHUS U aHAIN3a JaHHbIX
2.4 BrimonasaTe TpeboBaHus TeXHUKU Oe3omacHoCcTH, TH- | ChopMupoBaHHOCTh  0a30BbIX | CHhOpMUPOBAHHOCTH 3HAaHW HOPM HH(GOP-

THUCHBI, JPTOHOMHKH U PECypcocOepekeHHs Mpu
pabote co cpencTBaMu HHGOPMATH3AIUN

HaBBIKOB M YMEHHMH MO cOOII0-
JICHUIO TpeOOBaHUN TEXHUKHU
0€30MacHOCTH, TUTHEHBI U pe-
cypcocOepekeHus Tpu  padboTe
co  cpeactBamu  MH(pOpMa-
TH3AIlMM; TIOHMMAaHUS  OCHOB
MPABOBBIX AaCIEKTOB HCIOJIB30-
BaHUS KOMIBIOTEPHBIX  IIPO-
rpaMm U pabotsl B lHTEpHETE

MAllMOHHOM J3THKHA W MpaBa, MNPUHIMUIIOB
obecrieueHnss MHQPOPMAIMOHHON Oe30mac-
HOCTH, CIIOCOOOB U CPEJICTB OOECIeUeHUS
HAIEKHOTO (PYHKIIMOHUPOBAHUS CPEICTB
UKT

© 2023 denepanbHas ciayx0a Mo Haa30py B chepe 00pazoBaHUs U HAYKH




Komudukarop EI'D 2023 r.

Pa3nea 2. IlepeyeHb 3J1eMeHTOB COAEPKAHUSA

NHOOPMATUKA, 11 kmacc. 7/19

[lepeuenp >1meMEHTOB conep)kaHus, mHpoBepsieMblx Ha EI'D mo umHpopMaTuke, AEMOHCTPUPYET NPEEMCTBEHHOCTb COJEP)KAaHUS paszjaena

«O0s3aTeNbHBIIT MUHUMYM COJIEpKaHUsI OCHOBHBIX 00pa30BaTENFHBIX MPOrpaMM» (ellepalbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpenHero (MoJIHOro) 00mero oopazoBanus (6a30BbIiA U TPOPHIBHBIN YPOBHH) 10 HH(popMaTHKe U [IpuMepHO# OCHOBHOW 00pa30BaTEeIbHON
MpOrpaMMbI CpeHero olmiero odpa3oBaHus (0g00peHa perieHneM (eneparbHOro y4eOHO-METOANUECKOro 00BEMHEHHS 0 001eMy 00pa30BaHUIO
(mporoxon ot 28.06.2016 Ne 2/16-3).

Tabnuua 2
Kon Kon DJIEeMEHTBI COJIeP/KaAHMs, IPOBepsieMble 3aJaHUSIMU IK3aMEeHALIMOHHOI PadoThI
pa3- | KOHTPOJIM- DenepajbHbIil KOMIIOHEHT Hannuune no3unnii ®K 'OC
aeja | pyemMoro roCyAapCTBEHHOI0 00pPa30BaTEJILHOIO B IIOOII COO
3JIEMEHTA | cCTaHJAapTa cpeaHero (MoJIHOro) oo1ero 0az08biil yposeHs VenyoOnNéHHbI YPOBEHD
o0pa3oBaHus
1 Nudpopmanus u mvHGoOpManMOHHBbIE POLECCHI

1.1

Nudopmanus u e€ konupoBaHue

1.1.1

Bust mHGOpPMAIMOHHBIX TPOLIECCOB

UHPOPMALIUM W  CBSI3aHHBIX
CHEM TPOLECCOB B OKPYXkKArOIIEM
mupe. Pasnnuus B mpencraBicHUU
JIAHHBIX, NIPEJHA3HAYEHHBIX JUIA Xpa-
HEHHUS W O0pa0OTKH B aBTOMATH3H-
POBAHHBIX KOMITBIOTEPHBIX CUCTEMAX,
U JQHHBIX, MpPEIHA3HAYCHHBIX I
BOCIIPUATHUS YEIIOBEKOM

Ponb

Pome wmH(pOpMamum W CBS3aHHBIX C HEH
IIPOLIECCOB B OKpYyXkaromeM Mupe. Pazmiuus
B INPEACTaBICHUU JaHHBIX, NpeIHa3HA-
YEHHBIX JJIS1 XpaHEeHUsI U 00pabOTKH B aBTO-
MaTH3HPOBAHHBIX KOMITBIOTEPHBIX CHCTE-
Max, WU JaHHBIX, IpeJHa3HAUYEHHBIX JJIs
BOCTIPHUSATHS YEJIOBEKOM

1.1.2

[Iponecc nepenaun uHbOpPMAIUU, UCTOU-
HUK U npuéMHUK uHpopManuu. Curhain,
KOJUpOBaHUE W JeKoaupoBaHue. Mcka-
KeHHe HHPOpMaLuu

PaBHOMEpHBIE U
KOZBI

HEpaBHOMEpHbIE

[Ipedpukcubie koapl. Ycnoue Pano. Anro-
PUTMBI  JIEKOAWPOBAHUS TPH  HCIIOJb3-
OBaHHMH NPEPHUKCHBIX KOJIOB.

Hckaxenne nHpopMaly npu nepegade 1mo
KaHajaMm cBsa3u. CxxaTue JaHHBIX. Yuér gac-
TOTHOCTH CHMBOJIOB IIPH BBIOOpE HEpaBHO-
MepHOro kona. Vcnonp3oBaHHe MporpaMm-
apXHBaTOPOB
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Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
1.1.3 Huckpernoe (uudpoBoe) MpeacTaBieHUE | YHUBEPCATHHOCTh JUCKPETHOTO | 3HAaKW, CUTHAJIBl U CUMBOJBL. 3HAKOBBIC
TEKCTOBOM, TpadUuecKoil, 3BYKOBOW WH- | MPEICTAaBICHHS WHPOPMAIHN CUCTEMBI
dbopmanuu u BuaeonHpopmanuu. Enunu-
116l U3MEPEHUS KOJMYECTBA HH(OpMAIHH
1.14 CkopocTb niepenaun uHGOpMaLuu [lepenaua nanubiX. VcTOUHMK, TPUEMHUK,
KaHaJl CBSI3U, CUTHAJI, KOJUPYIOLIEE U JIEKO-
JUPYIOIIEee YCTPOUCTBA
1.2 Cucrembl,  KOMIIOHEHTbI,  cocrosiHue | CucteMbl. KomnoneHTsl cucteMsl | CucreMbl. KOMIIOHEHTBI CUCTEMBI U MX B3a-
Y B3aMMOJICICTBUE KOMIIOHEHTOB. HH- | M X B3aUMOJECHCTBHUE umogeiictere. MupopmarmonHoe B3auMo-
(dhopmarmoHHOE B3aMMOJICHCTBHE B CH- JIEHCTBUE B CHCTEME, yIpaBieHue. Pa3oMk-
CTeMe, YIpaBJieHue, 00OpaTHas CBS3b HYTHIE U 3aMKHYTbHIE CUCTEMbI YIIPABJICHHUS
1.3 MoaenupoBanue
1.3.1 Omnucanue (uHpopmanmonHas ™onenb) | [IpencraBnenne pesynsTatoB  Mo- | [IpeacrtaBieHue pe3ysbTaToOB  MOJAEIHPO-
peasbHOrO0 00BEKTa M Tpolecca, COOT- | ACIUPOBAHUS B BUAE, YIOOHOM [UIsl | BaHUS B BUJE, YIOOHOM JUJIsi BOCTIPHUSITHS
BETCTBHE ONMCAaHUS OOBEKTYy M LEJAM | BOCIpHUATHA 4eloBekoM. ['paduuec- | yenmoBekoM. ['paduueckoe mnpencraBieHue
omucanusi. Cxembl, TaOMUIBI, TpaduKH, | KOE TMPEACTABICHUE JAaHHBIX (CXEMBI, | TAHHBIX (CXEMBbI, TAOIHIIBI, TpaduKn)
(hopMyJIBl KaK ONUCAHHS TabIMIIbI, rpaduKN)
1.3.2 Marematuueckue Moenu [TpakTuueckas pabota ¢ kommbloTep- | [[poBeeHre BBHIYUCIUTENLHOTO JKCIEPHU-
HOM MOJENBI0 1O BBIOpaHHOW Teme. | MeHTa.  [locTpoeHHMe  MaTreMaTHYeCKHX
AHanmu3 JOCTOBEpHOCTH (MPaBIOMO- | MOJAENEH ISl PEIICHUS MPaKTHUYECKHX
JI00usT) pe3yIbTaTOB SKCIEPUMEHTOB 3a/1a4
14 Cuctembl CUYUCITCHUS
1.4.1 I103ULIMOHHBIE CUCTEMBI CUUCIICHHUS ‘CpaBHeHHe YHUCEJ,  3alMCAHHBIX ‘ CpoiicTBa NO3MLMOHHOM 3allUCH  4HCJA:
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Kon
pas-
nesaa

Kox
KOHTPOJIU-
pyeMoro
3JIEeMEHTAa

DJICMEHTBI COJCP/KAHNS, IPOBEpPsieMble 32 JaHUSIMH IK3aMEHALMOHHOM PadoThI

DenepajbHbIi KOMIOHEHT

roCcyJ1apCTBEHHOT0 00Pa30BaTeILHOTO
CTaHJapTa cpeaHero (MOJIHOr0) 00IIero

oOpa3oBaHus

Hanuune nmo3uumii ®K 'OC
B I1OOII COO

0a308vlil ypoeeHb

VenyOnNéHublll YposeHb

1.4.2

JIBon4HOE IpeJcTaBleHle nHpopMaluu

B JIBOMYHOW, BOCBMEPUYHOM U IIECT-
HAJILATEPUYHON CUCTEMAX CUUCIICHUS

KOJIMYeCTBO UU(pp B 3aluCH, TMPHU3HAK
JEITMMOCTH 4MCJIa Ha OCHOBAaHUE CHCTEMBI
CUHCIJICHHUS.

AJITOpUTM TIEpEBOAA JAECATUYHOM 3amUCH
Yyuclia B 3alKMCh B IMO3UIMOHHON CUCTEME
C 3aIaHHBIM  OCHOBAaHHUEM.  AJITOPUTMBI
MIOCTPOEHHUS 3aMHUCH YHCIIAa B MO3UIIMOHHOU
CUCTEME CYHUCIIEHMS C 3aJaHHBIM OCHO-
BAHMEM M BBIUMCIEHHUS YHUCIA O CTPOKE,
coZep Kalle 3alKuch TOTO YMCIIA B ITO3HU-
LMOHHON CUCTEME CYHUCIICHMS C 3a/laHHBIM
OCHOBAaHHEM.

ApudmeTrnueckue ACHCTBHS B  TMO3UIH-
OHHBIX CUCTEMAX CUUCIICHHUS

1.5

Jloruka u anr OPHUTMBbI

1.5.1

BBICKaSBIBaHI/IH, JIOTUYCCKHE OIl€palunu,

KBAaHTOPbI, HICTUHHOCTb BBICKA3bIBAHUA

Onepanuy «UMIUTMKALNSY, «IKBHBA-
JEHTHOCTBHY. IIpumephl 3aKOHOB ai-
reOppl  JIOTUKU.  ODKBUBAJCHTHBIE
npeoOpa3oBaHusl JIOTHUECKUX BBIpa-

xeHuil. [locTpoeHue JOrMYecKoro
BBIDQKEHUS C JaHHOW Tabnuien
HUCTUHHOCTHU

Jlornueckne GyHKIUU. 3aKOHBI aITreOphI
JIOTUKMU. Jlornueckue YpaBHEHUS.
JIM3bIOHKTHBHAS HOpMalbHast (hopMa
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Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
1.5.2 ermoukn (KOHEYHBIE TMOCIENOBaTENb- | PerieHne anropuTMUYEeCKUX 3anad, | PemeHue airopuTMHYECKHX 3ajad, CBS-
HOCTH),  JE€peBbs, CIUCKM, TIpadpl, | CBA3aHHBIX C AHAIU30M TIpadoB | 3aHHBIX ¢ aHanmu3oM rpadoB (IPUMEPSL:
MaTpulbl (MaCCI/IBBI) (HpI/IMepBIZ IMOCTPOCHUC OINTHUMAJIb- IOCTPOCHUE ONTHMAJIBHOIO MIYyTH MEXKAY
HOro  myTM  MEXIAy  BEpPUIIMHAMM | BepIIMHAMH OPHUEHTUPOBAHHOIO AIMKJIH-
OPHCHTUPOBAHHOI'O  AHHUKIMYCCKOIO | yeckoro rpada; OnpeaesieHre KOJIUYeCTBa
rpada; OMPENCICHHAC  KOIMHCCTBA | pasmyaubIX myTel MexkLy BEpIIMHAMA).
PasIMIHBIX — IIYTEH  MEKAY  BEP- | Ogxon y3moB aepeBa B TiryOuny. Mcmoins-
muHamy).  Menonbsosatue rpados, | 5opapye JIEpEBbEB NPHU PELICHUU aJITOPUT-
ACPEBLEB, - CITUCKOB  TIPH - OMUCAHUU | 1y oy 3amau (mpuMepsl: aHamm3 paGoThl
O0OBEKTOB U IMPOLIECCOB OKpyXka-
PEKYPCUBHBIX aJITOPUTMOB, pa3dop apud-
FOTHEro MHpa METHYECKHX U JIOTUYECKUX BBIPAKEHUN).
bunapuoe nepeBo. Mcnons3zoBanue rpados,
JIEPEBbEB, CIUMCKOB MPU OMHUCAHUU OOBEK-
TOB ¥ IIPOLIECCOB OKPYKAIOUIEr0 MHUpA.
JIuCKpeTHbIE UTPBI IBYX UTPOKOB C IOJHOU
nH(popMmanuel. BeIMrppIiHbIe cTpaTeruu
1.5.3 WHaykTuBHOE OIpeieieHue 0ObEKTOB PexypcuBHBIE anTOPUTMBI
1.54 KonupoBanue ¢ ucnpasieHrueM ook Kombl ¢ BO3MOXHOCTBIO OOHApyKEHHUS H

WCTPaBJICHUS OMIHOOK
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Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
1.5.5 CoprtupoBka ITocTaHoBKa 3a1a4l COPTUPOBKU CoptupoBka o1HOMEpPHBIX MaccuBoB. KBan-
paTUYHbIC AJITOPUTMBI COPTUPOBKU (IIpH-
Mep: COpTUPOBKa ITy3bIppbKoM). CriusHue
JIByX OTCOPTHPOBAaHHBIX MAacCHUBOB B OJMH
0€3 UCIOIb30BAHUS COPTUPOBKH.
ANropuT™MBl  aHaIM3a OTCOPTUPOBAHHBIX
MacCHUBOB. PexkypcuBHass ~ peanuzanus
COPTHUPOBKHM MacCHBa HAa OCHOBE CIIHSHHUSA
JIBYX €r0 OTCOPTHPOBAHHBIX (PparMeHTOB.
CnoXHOCTB aNropuT™Ma COPTUPOBKHU CJIH-
saueM (MergeSort)
1.6 DEMEHTHI TEOPUH AJTOPUTMOB
1.6.1 dopmanuzaius MOHATHS aJropuT™Ma dopManuzanys NOHITHUS AJITOPUTMA
1.6.2 BrrurcimumMocTs. DKBUBAJIEHTHOCTD aJIrO- Mamuna TeiopuHra — npumep abCTpakTHOM

PUTMHAYECKUX MOAECIIEH

YHUBEPCAIBHON BBIYMCIUTEIBHOW MOJIETIH.
Te3uc Yépua — Trropunra

© 2023 denepanbHas ciayx0a Mo Haa30py B chepe 00pazoBaHUs U HAYKH




Komudukarop EI'D 2023 r.

NHOOPMATUKA, 11 xmacc. 12/19

Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
1.6.3 ITocTpoeHne anropuTMOB U MPAKTUYECKUE | AITOPUTMUYECKHE KOHCTpyKUuU. | [lepeuenp anroputmoB, 3HaHME KOTOPBIX
BBIYHCIICHUS 3anmuch anropuTMHYECKUX KOHCTPYK- | poBepsercs Ha EI'D mo wuHpopmaruke,
Ml B BBIOpaHHOM s3bIKe Tpo- | mpuBenEH B [Ipunoxenun 1.
rpaMMUPOBAHHUS. MeTton  OIMHAMUYECKOro  MpPOTrpaMMUpO-
[Tonnporpammel. TaOnauuyHbIe BeNU- | BaHUS.
YUHBI (MacCHBBbI). AHanmu3 anropuTMOB: OIPENEIICHHUE BXOJ-
OnpeneneHue BO3MOXKHBIX Ppe3yib- | HBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM JNAET
TaTOB pabOTHl TPOCTEHIINX alro- | yKa3aHHBIH pe3yJbTaT; ONpEACICHUE pe-
PUTMOB yIpPaBJICHUS UCIIOJHUTENSAMH | 3yJbTaTa aJropurMa 0e3 ero MoJIHOro Io-
U BBIUHCIUTEIBHBIX  QJITOPUTMOB. | IIArOBOTO BBIMOIHEHUS
OnpeneneHue MCXOIHBIX JaHHBIX,
IIPU KOTOPBIX aJTOPUTM MOXKET JaTh
TpeOyeMblii pe3ybTaT
1.7 SI3bIKM IPOTPaMMHUPOBAHUS
1.7.1 Tunel TaHHBIX Tunsl u  CTpyKTypbl  JaHHBIX. | Jlornyeckue nepemenHble. CHUMBONBHbBIE

KoaupoBanue 6a30BbIX aJITOPUTMHU-
YEeCKUX KOHCTPYKUUI Ha BBIOpaHHOM
A3BIKE IPOrPAMMHUPOBAHUS

U CTPOKOBBIE TepeMeHHble. Omnepanuu Haj
CTpokaMu. JIByMepHble MacCHUBBI (MarT-
punibl). CpeactBa pabOTBl ¢ JTaHHBIMU BO
BHEIIHEHN nmamsaTu. Dauibl.

[IpencraBnenre o CTPYKTypax JaHHbIX.
[Ipumepsl: cOHMCKH, CIOBapH, JEPEBbs,
ouepenu
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Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
1.7.2 OcCHOBHbBIE KOHCTPYKIMH 5i3bIKa Iporpam- | Onepatopbl  s3bika  nporpammu- | [TonpoOHOe 3HAKOMCTBO € OHMM M3
MupoBaHug. Cuctema NOpPOrpaMMHUpPO- | pOBaHUS, OCHOBHBIE KOHCTPYKLHHU | YHUBEPCAJIbHBIX  IMPOLEAYPHBIX  SI3BIKOB
BaHUs A3bIKA IPOTPAMMHUPOBAHUS IPOrpaMMMpPOBaHUs. 3alUCh AJITOPUTMHU-
YECKUX KOHCTPYKUUH U CTPYKTYp HaHHBIX
B BBIOPAaHHOM SI3BIKE IPOrPaMMHPOBAHUS.
O0630p mpoIEAYPHBIX S3BIKOB IMPOTpaMMU-
poBanus. [loamporpammsl  (Iporlexypsl,
¢yskmun).  [lapameTpsl  moOAmporpamm.
PekypcuBHbIe npoueaypsl U QyHKIIHH
1.7.3 OcHoBHbIE ATanbl pa3pabOTKU Nporpamm. | JTambl pelieHuss 3anad Ha KoM- | CTpykTypHOe nmporpaMmmMmupoBanue. [Iposep-
Paz0Ouenue 3agaun Ha noa3aaauu nblOTepe. Ka yCJIOBHS BBIIOJIHEHMS LMKJIA JI0 Hayaja
WuTerpupoBaHHas cpeja pa3padOTKH | BBIIIOJIHEHUS Tejla LUKJIA W I0CJIE BBINOJI-
nporpaMM Ha BBIODaHHOM SI3bIKE | HEHMs Tesla IMKJIA: TOCTYCJIOBHE U Tpea-
nporpamMmmupoBanus. Uutepdeiic BbI- | yciaoBue nukna. MuBapuant uuxina. Me-
OpanHoil  cpenpl.  CocTaBieHME | TOJbl NPOEKTHUPOBAHUS MPOTPAMM «CBEPXY
QITOPUTMOB M TPOTPaMM B BBIOpaH- | BHU3» ¥ «CHH3Y BBepX». Pa3paboTka
HOW  cpele  HpOrpaMMHUPOBAHUS. | IPOrpamMM, HCHOJIB3YIOUMX MOAIPOrpaM-
[Tpuémsl OTJIA/IK1 nporpaMM. | Mbl. BHOIMOTEKHM moOAmporpaMM H  HX
[TpoBepka paboTOCIIOCOOHOCTH TpO- | UcHoib3oBaHue. [loHATne 006 O0OBEKTHO-
rpaMM C HMCIOJIb30BAaHUEM TPACCUPO- | ODUEHTUPOBAHHOM  IPOrPaMMHUPOBAHUU.
BOUHBIX TAOJHII. OOvexThl U  Kinaccel. Mcmonb3oBanue
Pa3paboTka u mporpammHas peanu- | MOAyJiell (KOMIOHEHTOB) IpH pa3paboTke
3alUsl  aNTOPUTMOB pELICHHS TH- | IPOrpamMm
MOBBIX 3a/a4y 0a30BOr0 ypPOBHS U3
pa3NIUYHbIX OPEIMETHBIX 0bsacTel
2 NudopmannoHHas 1eATEJIbHOCTh YeJ0BEKa
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Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
2.1 [IpodeccuonansHast  uHpopmanmoHHas | Opranuzanus xpaHeHus u oopadotku | CepBucsl HMurepHera. ['eonokanuoHHbIE
NesITeNbHOCTh. VHpOpMalMOHHBIE pe- | JaHHBIX, B TOM YHCIIE C HCIIOJb- | CEPBUCHI PEATbHOTO BPEMEHHU  (JOKaIus
CYpChI 30BaHMEM HHTEPHET-CEPBUCOB, 00- | MOOMJIBHBIX  TEJIe(POHOB,  ONpejaeIeHUe
2.2 DKOHOMMKA HHPOPMAITMOHHOH Cepbl JAYHBIX TEXHOJIOTUH W MOOWJIBHBIX | 3arPy’KCHHOCTH aBTOMAarucTpajied W T.II.);
yCTPOUCTB. MoOOUJIBbHBIE TNPHIIOXKE- | HHTEPHET-TOProBisl; OpoHUpOBaHHE OH-
Hus. OTKpeITbIE 0Opa3oBaTeNbHBIE | JIETOB, FTOCTUHUI U T.N. OOJlayHbBIE BEPCUU
pecypchl MIPUKJIAJAHBIX IPOTPAMMHBIX CUCTEM
23 WudopmanmonHass 3TWKa ©  TPaBo, | 3aKOHOJATEIHCTBO Poccuiickoii | KomnproTepHble BUPYCBI M BPEILOHOCHBIE
nH(popmManroHHasi 0€3011aCHOCTh deneparuy B 00J1IaCTH MPOrpaMMHOIO | porpaMMbl.  VMcronb30BaHue  aHTHBH-
o0ecrieyeHusl. PYCHBIX CPEJICTB.
Cpenctsa 3amuthl HHGopManuu B aB- | [IpaBoBble HOPMBI  HCIIOJIB30BAaHHUS KOM-
TOMAaTH3UPOBAHHBIX ~ HMH()OPMALMOH- | MBIOTEPHBIX MHporpaMMm U pabotel B HH-
HbeIX cuctemMax (AUC), xommbioTep- | TepHeTe. TeXHOreHHble W SKOHOMHUYECKHE
HBIX CETAX M KommbioTepax. OOIIue | yrpo3bl, CBsI3aHHBIE C HCHOJIb30BAHUEM
npobnembl  3amuthl  wHpOpMmarmu | UKT. IIpaBoBoe obecmneuenue wuHpopma-
1 MTHPOPMAITMOHHON  OE30MacCHOCTH | ITMOHHOM 0€30MacCHOCTH
AUMC. DnexTpoHHas MOAINUCH, CEPTHU-
(bUIMpPOBaHHBIE CANTHI U IOKYMEHTBI
3 CpeacrBa UKT
3.1 ‘ ApXUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEN
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Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
3.1.1 [IporpaMmMHas u amnmapaTHas OpraHu- | ApXUTEKTypa CcoOBpeMeHHBbIX KoM- | [Iporpammuoe oGecrneuenue (I10) xommb-
3alUsl KOMIBIOTEPOB M KOMIBIOTEPHBIX | MbIOTEPOB. [lepcoHaNbHBI KOMIBIO- | FOTEPOB M KOMIIBIOTEPHBIX cucTteM. Kiac-
cucteM. Buagel mnporpamMmmHOro 00e- | Tep. MHOTOImpoOIEeCCOpHBIE CUCTEMBI. | CH(HUKAIKS MPOTPAMMHOTO 00ECTICUCHHS
CrieYeHUs MoOwunbHbIe TTU(GPOBBIE YCTPOWCTBA
U UX POJIb B KOMMYHHUKAIIHSIX.
Bre16op koH(Urypauuum KoMmMmobproTepa
B 3aBUCUMOCTH OT PEIIAEMOM 3aJa4u.
TengeHMU pa3BUTUSA aNNapaTHOTO
o0ecrieuyeHHst KOMIIBIOTEPOB
3.1.2 OnepanroHHbIE CUCTEMBI MHoroo0pasue OnepaluoHHBIX CUCTEM, UX
¢ynkuuu. [IporpamMuoe obecriedyeHre Mo-
OWJIBHBIX YCTPOWCTB
3.1.3 be3zonacHocTh, THUrHMeHa, SProHOMUKa, | 3akoHOHaTenbCTBO Poccuiickoin ®e- | 3akoHomaTenbcTBO Poccuiickoit denepannu
pecypcocOepekeHre, TEXHOJOTUYECKHE | Aepallud B O0JIACTH TMPOTPAMMHOTO | B 00JACTH MIPOrPAMMHOTO 00ECIICUEHUSI.

TpeOOBaHUS TPU OIKCIUTyaTallud KOM-
MBIOTEPHOTrO pabovero Mecra

obecrieueHus.

CriocoObI 1 cpenicTBa oOecTiedeHus Ha-
JOEKHOTO (PYHKIIMOHUPOBAHUS CPEICTB
UKT.

be3zonacHOCTb, TUTHEHA, SPrOHOMHUKA,
pecypcocOepexenue, TEXHOJIOT -
Yyeckue TpeOOBaHMWs MPH JKCILTyaTa-
IIUM KOMIIBIOTEPHOTO pab0vyero MecTa

l'uruena, sproHommka, pecypcocOepe-
KEHHE, TEXHOJIOrMYecKue TpeOOBaHUS IpU
9KCIUTyaTallul KOMIIbIOTEPHOro pabouero
MecTa

© 2023 denepanbHas ciayx0a Mo Haa30py B chepe 00pazoBaHUs U HAYKH




Komudukarop EI'D 2023 r.

NHOOPMATUKA, 11 xmacc. 16/ 19

Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
3.2 Texnonoruu cozmanusi u 06paboTku Tek- | CpencTBa moucka u  aBTo3ameHbl. | CucteMbl mpoBepku opdorpaguu U rpam-
CTOBOW MH(pOpMaLIUH Uctopusa wu3menenuit. HMcnonb30- | MAaTUKH.
BaHHWE TOTOBBIX I1a0JOHOB U co- | CpencTBa co3JaHUsl W PEIaKTHPOBAHHS
3maHue COOCTBEHHBIX. Pa3paboTka | MaTeMaTHYeCKHX TEKCTOB. TeXxHHUYECKue
CTPYKTYpbl ~JOKYMEHTa, CO3JaHHe | CpeACTBa BBOJa TeKcTa. Pacmo3naBaHue
TUIEPTEKCTOBOro JokymeHTa. CTaH- | TeKCTa
IapTel  Oubmuorpauueckux — OIu-
CaHMi
33 TexHomnorus co3nanus u 00paboTku rpadUuecKoil 1 MyJIbTUMEANHHON HHPOpMALUU
3.3.1 @opmatel npenctaBienus Trpadudeckux | Cozoanue u npeobpaszosanue ayouo- | TeXHUYECKUE CPENICTBA BBOJA TpadUIECKUX
U 3BYKOBBIX O0BEKTOB BUZYATLHBIX 0OBLEKMOE" nzobpaxkenuit. KaapupoBanue u3o0pa-
kennil. L[BetoBbie Mmonenu. Koppekuus
n3o0paxkeHuii. Pabora ¢ MHOTOCIOMHBIMU
M300paKEHUSMU.
PaGora ¢ BekTopHBIMH TpadrueckuMu 00b-
ektamu. ['pynmupoBka U TpaHchopManus
00BbeKTOB. TeXHOJIOruM BBOJA U 00pabOTKU
3BYKOBOW U BHIC€OMH(OpMAIIH
34 O6paboTka yncIoBON HH(POPMAITIH
34.1 OO0paboTka CTATUCTUYECKUX JTAHHBIX [Tpumepsl wucmonb30BaHud AuHAMH- | TexHomorus oOpaOOTKU 4YMCIOBOM HUHQOP-

YecKuX (SJCKTPOHHBIX) TaOJMIl Ha
IIpaKTHKE (B TOM 4HCIE — B 3ajJayax
MaTEeMaTHYECKOT0 MO/ICIMPOBAHNU)

Manuu. BBoI M penakTupoBaHHE [1aHHBIX.
ABrozanonHenne. POpMaTUPOBAHUE STUEEK.
Cranpaptaele  ¢yHKkumu. Bugsl  ccpuiok

! KypcuBoM 0003HaueHbI JUIAKTHYECKUE eAMHULBI, cooTBeTcTBYOIKEe B [IOOII 610Ky pe3ynbTaToB « BEITYCKHUK MOIYYHUT BO3ZMOXKHOCTbH HAYYHUTHCSD).
© 2023 denepanbHas ciayx0a Mo Haa30py B chepe 00pazoBaHUs U HAYKH




Komudukarop EI'D 2023 r.

NHOOPMATUKA, 11 xmacc. 17/19

Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
3.4.2 Hcnonp30BaHne AMHAMUYECKUX (DJIEKT- B popmynax. @uibTpamus ¥ COPTHPOBKA
POHHBIX) TAaONHUI[ Ul BBIOJHEHUs y4eO- JIAHHBIX B iMana3oHe wiM tadmuue. Pemenne
HBIX 33JJaHUH U3 PA3JIMYHbIX NPEIMETHBIX BBIUMCIIUTENBHBIX  337ad M3  pa3iIMYHbIX
oOnacreit npeaMeTHbIX — oOnmactell.  KommbroTepHble
CpeAcTBa MPEACTaBICHNS U aHaIN3a JaHHBIX.
Busyanmuzaumss  panHbIX.  CraTHcTHYECKast
o0paboTka maHHBIX. OOpaboTKa pe3ysbTaToB
JKCIIEPUMEHTA
3.5 TexHoa0ruM NoucKa M XpaHeHus nHpopMauu
3.5.1 Cuctembl ympaBieHus Oa3aMH JaHHbBIX. | PermsunonHsle (TaOnmunble) Oasbl naH- | [IoHsTHe ¥ Ha3HaYeHHWE 0a3bl JaHHBIX
Opranu3zanus 6a3 TaHHBIX Hpix. Tabmaa — mpencrasnenue | (namee —  BJI). Knaccubukauus  BJI.
CBEJICHUI 00 OIHOTHIHBIX OOBEKTaX. | CpereMbl ympasnennst  BJI  (CYBJI).
Ione, 3amuce.  Kiroueble  TONA | Tagmumper. amuck i moe. Kmouesoe morte.
Tabmaipl. CBA3M MEXTy TabmMuaMu. Tunsl gansabix. 3anpoc. Tumel 3ampocos.
Cxema panHbIX. Ilonck u  BbIOOp 3 C
B 0azax JaHHbIX. COPTUPOBKA JTaHHBIX. AnpOCRL € MapamMeTpamit.  LOpTHpOBKa.
Cosnanue, BeJIeHHE W HCIIOJIL30BaHUE CDHHBTpamM' BeriucisieMbie o,
643 JAHHBIX TIPH DELICHMH Y4eGHBIX Mmuorotabnuunsie  BJl.  CBszu  Mmexnay
U IPAKTUYECKHUX 33714 Tabnuuamu
3.5.2 Hcnonp3oBaHne MHCTPYMEHTOB TOUCKO- | PacmmpenHslii nouck uHdopMmanuu | PactumpeHHbIH mouck MH(GOpPMAIUU B CETH
BBIX cHCTeM ((hopMUpOBaHHE 3aIIPOCOB) Bcetu HMurepner. Hcnonws3oBanue | Murepuer. lcmonb3oBaHHe S3BIKOB  I10-
A3BIKOB MIOCTPOECHUS 3ampocoB. IIpo- | ctpoenus 3ampocos
OnemMa TMOAMUHHOCTH  IOJy4YEHHOU
uHpopMauu
3.6 TenexkoMMyHUKAMOHHBIE TEXHOJIOTUU
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Kon Kon DJIeMEHTBI CO/IePKAHMS, TPOBepsieMble 3aJaHUAMM IK3AMEHAIIMOHHOH padoThl
pa3- | KOHTPOJIU- ®enepajbHbIil KOMIIOHEHT Hanunuue no3unnii ®K 'OC
Jeja | pyemMoro | rocyaapcTBEHHOI0 00pa3oBaTe/IbHOIO B I1OOII COO
3JIEMEHTA | CTaHJApTa cpeHero (MOJHOro) oo1ero 0a308vlil ypoeeHb YenyOnénnbIll YPOGEHD
oOpa3oBaHus
3.6.1 [IpuHuuMnel nmocTpoeHUs: KOMOBIOTEPHBIX | [IpuHIMOBI  1OCTpoeHHs KoMmIbiO- | HOBblE BO3MOKHOCTH M MEPCIEKTUBBI pa3-
cerei TepHBIX ceTeil. CeTeBble MPOTOKOBL. | BUTHs MHTEpHETa: MOOUIBLHOCTH, OOJIaYHbBIC
WNurepner. Apapecauust B cetu UH- | TeXHOJIOrMK, BUPTyaldu3alus, COLUAIbHBIE
tepHeT. CuctemMa JOMEHHBIX HMEH. | CEPBUCHI, IOCTYITHOCTbD.
bpay3sepsl WNnrepuer. Anpecanuss B cetu MHTepHer
(IP-agpeca, macku mnoxaceru). Cucrema
IoMeHHBIX HMMEH. TexHomorus WWW.
Bpay3zeprl. Pazpabotka BeO-caiiToB. S3bIK
HTML, xackagnasie Tabnuisl ctuieit (CSS)
3.7 Texnonoruu ymnpapienus, mianupoBanusi | ConaibHble CETH — OpraHu3aius | TeXHOJOTHs BBIMOJHEHHUS HCCIEAOBATEIb-
Y OpraHU3aliy JeSTeIIbHOCTH YEIOBEKa KOJUIEKTUBHOT'O B3aMMOJICHCTBUS | CKOTO MPOEKTa: MOCTAaHOBKA 3a7a4u, BHIOOD

1 00OMeHa TaHHBIMUA

METOJIOB  HUCCIICIOBAaHMs,  COCTaBJICHUE
MIPOEKTa U Iu1aHa paboT, MOArOTOBKA UCXO/-
HBIX JIaHHBIX, IPOBEJECHUE HCCIEIOBaHMUS,
(¢opMyIMpOBKa  BBIBOJOB,  IOATOTOBKA
otuérta. Bepuduxanus (mpoBepka Hanéx-
HOCTH M  COIVIACOBAHHOCTH) HCXOJHBIX
JaHHBIX W Banuaauus (MpoBepka JI0CTO-
BEPHOCTH) pe3yJIbTATOB MCCIEI0BAHUS
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Ipunoocenue 1

IlepeyeHb aaropuTMOB, BXOASIIIUX B 3J1eMeHT cofepxkanusa 1.6.3
«IlocTpoeHue aJIrOPUTMOB M MPAKTHYECKHE BbIYHMCIEHUS», IPOBepPsieMblii
Ha EI'D no undopmaruke

— AJNTOPUTMBI HCCICHOBAHUS 3JIEMEHTAPHBIX (YHKIMI, B YaCTHOCTH — TOYHOIO H
MPUONMKEHHOTO PELIEeHHs] KBaJApaTHOTO YPAaBHEHHUs C IIENbIMH U BEHIECTBEHHBIMU
K03 GUIIEHTaMH, OTIpeeTICHIS SKCTPEMyMOB KBaJAPaTHIHON (PYHKIIUH HA OTpPE3KeE.

— AJNTOpUTMBI aHANIM3a M MpeoOpa3oBaHUS 3amucell 4mcenl B MO3UIIMOHHOM CHCTEMe
CUHCJICHMUSL.

— AINTOpUTMBI, CBSI3aHHBIE C JIEIMMOCTBIO LENBIX 4Yucel. Anroput™ EBknmpa mns
onpeaeneHust HOJl nByx HaTypajibHBIX YHCEII.

— ANTOPUTMBI JINHEIHON (0OXHOIPOXOIHOM) 00PadOTKH MOCIEeI0BAaTENFHOCTH UHcelN Oe3
UCTIOJIb30BaHUS JIONIOJHUTENBHOMN namsITy, 3aBUCAIIEH oT JUTHHEI
MOCJIEIOBATENbHOCTU (BBIYMCIEHHE MAKCHMyMa, CyMMBI, JIMHEHHBI MOUCK M T.IL.).
O0paboTka AJIEMEHTOB IOCIEAOBATEIILHOCTH, Y/IOBICTBOPSIONIMX OINpPEACIEHHOMY
YCIIOBHIO (BEIYHCIICHHE CYMMEBI 33JaHHBIX JICMEHTOB, HX MAKCUMyMa H T.IL.).

— ANTOpUTMBI 00pabOTKM MaccuBOB. lIpuMepsl: HepecTaHOBKa 3JIEMEHTOB ITaHHOTO
OIHOMEPHOI'0 MaccuBa B OOPaTHOM IOPAAKE; LMKIMYECKUH CABHUI 3JIEMEHTOB
MacCHBa; 3allOTHEHHE ABYMEPHOTO YHCJIOBOTO MAccHBa IO 3aJaHHBIM IpaBHIAM;
MOUCK DJEMEHTa B JBYMEPHOM MAacCCHBE; BBIUHCICHHE MaKCHUMyMa W CyMMBI
9JIEMEHTOB JIByMEPHOTO MacCHBa. Bcmaska u yoaneHue 31eMeHmos 8 MAccuge.

— PexypcuBHbBIE alTOPUTMBI, B YaCTHOCTH: HAXO0XJICHUE HATypaJIbHON U LENON CTeNeHH
3aJaHHOTO HEHYJEBOTO BEIIECTBEHHOTO 4UHCNIA; BBIYMCICHHE (DaKkTOpHAoB;
BBIYHCIICHHE A-TO DJJIEMEHTAa pPEKYypPPEeHTHOW MOCIIeIOBAaTEIBHOCTH (HAIpHMED,
nocnenoBatensHocTH  PuboHawum). IlocTpoeHHe U aHaNMM3 JepeBa PEKYPCHBHBIX
BBI30BOB. BO3MOXHOCTb ~ 3alUCH  PEKypCHBHBIX  aJdTOPUTMOB 03  SBHOIO
HCTIONB30BAHUS PEKYPCHUHL.

— AJNTOpUTMBI aHAlM3a CHMBOJNBHBIX CTPOK, B TOM YHCIE: MOACYET KOIMIECCTBA
TOSBJICHHIT CHMBOJIa B CTPOKe; pa3OMeHHe CTPOKH Ha CJOBa IO MPOOETEHBIM
CHMBOJIaM; TIOMCK MOACTPOKU BHYTPU NaHHOW CTPOKH; 3aMEHA HailIeHHON MOACTPOKU
Ha IPYTYIO CTPOKY.

— ANTOPUTMBI NMPUOIMKEHHOTO pEIIeHNs ypaBHEHHH Ha JTAaHHOM OTpe3ke, Hampumep,
METO/IOM JIEJIEHUS OTPE3Ka MOMOJIaM.

— Anroput™Mbl NPUOIMKEHHOTO BBIUUCICHMS JUIMH W IUIOIIAAEH, B TOM YHCIE:
MpUOIMKEHHOE BBIYHUCICHUE JUIMHBI TUIOCKOW KPUBOW MyTEM amnmpoKCHMAalUU 6
JIOMaHOH; MPHOMKEHHBIH ITOACYET METOJOM Tpaleluil IIIOomany Ioj rpadukoM
GbyHKINY, 3a1aHHOH (OpPMYIIOH, TPOrpaMMOil HITH TaOJTHIIeH 3HAYCHHUH.
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