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Konuduxkarop
MPOBEPSEMBIX TPEOOBAaHUH K pe3yIbTaTaM OCBOSHUSI OCHOBHOM
00pa3oBaTeILHOM MPOTPaMMEBI CpeTHEro 00IIero 00pa3oBaHMs
Y 3JIEMEHTOB COJICPIKaHUS
JUTSL IPOBEJICHUSI €JMHOTO TOCYTApCTBEHHOTO SK3aMeHa
no MHOOPMATUKE

HOATOTOBJIEH (pefiepabHBIM TOCY1apCTBEHHBIM OFOKETHBIM
. Hay4YHBIM y4pexeHUEM .
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Koaundukarop
NpoBepsieMbIX TPeOOBaHMIi K pe3yIbTaTaM 0CBOEHHUsI OCHOBHOI
00pa3oBaTe/IbHOIi MPOrpaMMbl CpeIHEro o011ero 00pa3oBaHus U 3J1€eMEHTOB
cofiep:KaHus JUIsl NIPOBeAeHHs eJUHOr0 roCy1apcTBEHHOI0 IK3aMeHa 110
uHpopmaTuke

Komudukatop mpoBepseMbIX TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNbHON TPOrpaMMBI  CPEIHEr0 O0Lero oOpa3oBaHHs
1 2JIEMEHTOB COJIEPIKaHUs ISl TIPOBENICHHUS €IMHOTO TOCYAapCTBEHHOTO SK3aMeHa
mo uHpopMaTtuke (manee — KoAM(DUKATOP) SIBISIETCS OIHWUM U3 JOKYMEHTOB,
ONpPENENISAIONINX  CTPYKTYpY M COACpKaHHE KOHTPOJBHBIX H3MEPHTEIBHBIX
matepuanoB (manee — KHWM). Komudukarop sBiseTcs CHCTEMAaTH3UPOBAHHBIM
MepeyHeM TIPOBEpSIeMBIX TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNnbHOM MPOrpaMMbl CpPeJHEro o0mero oO0pa3oBaHMsS M HIIEMEHTOB
COZIepXKaHUs, B KOTOPOM KaXKJJOMY OOBEKTY COOTBETCTBYET OIPEACIEHHBIN KOJI.

Koaupukatop mnokaspiBaeT MPEEMCTBEHHOCTh MEXAY IOJOKCHUSMHU
(henepanbHOro rocyJapCTBEHHOTO 00pPa30BaTEIBLHOTO CTaHJAPTa CPEIHErO 00IIEro
obpazoBanus (manee — PI'OC COO) (mpuka3 MuHHCTEpCcTBA 00pa30BaHHS
u Hayku Poccuiickoii ®epepamun ot 17.05.2012 No 413 ¢ u3sMeHeHHsIMH,
BHECEHHBIMH TpUKa3aMid MUHHCTEPCTBA 00pa3oBaHUs W HayKu PoccHiicKoi
ODeneparnmnu ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613,
npuka3amMu MuHmcTepeTBa npocselienust Poccuiickoit @eneparuu ot 24.09.2020
Ne 519, ot 11.12.2020 Ne 712) u ¢enepa’sbHOr0 KOMIIOHEHTa T'OCYJIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAApPTa CpeHero (IIOJHOTo) o0miero odpazoBaHus (IIpHUKa3
MunoOpa3zoBanust Poccuiickoit ®enepamuu ot 05.03.2004 Ne 1089  «O6
YTBEpXKICHUH (elepaTbHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX O00pa30BaTENbHBIX
CTaHJApPTOB HA4YaJbHOIO OOIIEero, OCHOBHOIO OOINEro M CpeaHero (IoJHOro)
o01ero o0pa3oBaHUs) € U3MEHEHUAMH, BHECEHHBIMH NpHKazaMd MUHHCTEpPCTBA
obpazoBanuss W Hayku Poccuiickoit ®enmepamun ot 03.06.2008 Ne 164,
or 31.08.2009  Ne 320, o1 19.10.2009 Ne427, ot 10.11.2011  Ne 2643,
01 24.01.2012 Ne 39, o1 31.01.2012 Ne 69, ot 23.06.2015 Ne 609, ot 07.06.2017
Ne 506) o unpopmaruke.

Konudukatop cocTouT U3 IBYX pa3iesnoB:

— pasgen 1. «IlepeyeHs mpoBepsieMBIX TpeOOBaHHUI K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI CPEIHEro 001ero oopa3oBaHus Mo
UHPOPMATHKEY;

— pasgen 2. «IlepeyeHb 2IEMEHTOB COIEp)KaHHs, NMPOBEPSIEMBIX Ha €ANHOM
roCyJJapCTBEHHOM 3K3aMEHE 10 HHPOPMATHKE».

B xommukatop He BKIIOUEHBI TPEOOBaHUS K pPE3yJbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHOM MPOTPaMMBI  CPEIHEro OO0WIero 0Opa3oBaHUs
U DJJIEMCHTBI COACpKaHHSA, NOCTUIKCHHUC KOTOPBIX HE MOXCT 6]>IT]> IIPOBEPEHO
B paMKax TOCyJapCTBEHHOW UTOTOBO aTTECTAIIHH.
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Pasnea 1. Ilepedyens npoBepsieMbIX TPeOOBaHHUI K pe3y/IbTaTaM 0CBOCHHA
OCHOBHOI 00pa30BaTeJIbHOI MPOrPpaMMbI CpPeIHero o01ero oopa3oBaHus nNo nHGopMaTuKe

[lepeuens TpebOBaHU K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHMS IMOKA3bIBACT
IIPEEMCTBEHHOCTh TPeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB HAa OCHOBE (pe/epajbHOT0 KOMIIOHEHTA IOCyJIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJIapTa cpeanero (MoJHOro) oomero odpazoBaHusi 0a30BbIM W MPOGUIBHBIA ypoBHHU, MO MH(popMaruke u TpedboBanuit ®I'OC k pe3yiabTaTam
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM ITPOrpaMMbl CpeIHEro 001ero 0opa3oBaHus, TOCTHKEHNE KOTOPBIX IpoBepsiercs B xoae EID.

Tabmuma 1
Kon TpebdoBaHusl K pe3yJibTaTaM 0CBOEHNsI OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero od0pazoBaHus,
KOHTPOJIU- NpoBepsieMble 32IaHUAMH IK3aMEHALIMOHHOM padoThl
pyeMoro DenepaabHbIii KOMIIOHEHT FOCY1apCTBEHHOT 0 dIrocC COO
TpeOoBaHuUs 00pa30BaTeILHOI0 CTAHAAPTA CPeIHEro 0a3086blil yposeHs VenyONEHHbLIL YPOBEHb
(10JIHOT0) 001ero 0Opa3oBaHusA
1 3uamv/Ilonumame/Ymemso
1.1 MogenupoBaTh 00bEKThI, CHCTEMBI M TIPOIIECCHI Bnagenne cucremoii 0a30BBIX 3HAHUM,
OTpaKAIOIMUX BKJIaa MHPOPMATUKH B (op-
MHUpPOBaHUE COBPEMEHHOU Hay4HOU
KapTHUHBI MUPA
1.1.1 [TpoBOANMTH BHIYMCIICHHS B SJICKTPOHHBIX TaOJIHIAX Brnanenne  kommbroTepHbIMU | BriajeHre OCHOBHBIMM CBEACHUAMU O Oa-
1.1.2 [IpencraBisaTe 1 aHATU3UPOBATH TAOIUYHYIO HHGOP- | CPEACTBAMU MpEACTaBJICHUs | 3aX JAHHBIX, HMX CTPYKType, CpeacTBax

MAIMIO B BUJE rpadHKOB U JUarpaMmm

M aHaJIn3a JaHHBbIX

CO371aHus U PabOThl C HUMH

Crpouts uH(MOpPMALMOHHBIE MOJAETH OOBEKTOB,

CHUCTEM U ITPOLECCOB B BUAC aJITOPUTMOB

Brnajienue HaBBIKAMU aJTOPHUT-
MHUYECKOI'0 MbIIIJICHUS W II0-
HHMaHHE HEOOXOIUMOCTHU
(GOopMaNbHOTO OINUCAHUS AJITO-
PUTMOB

OBnajeHne TOHSATHEM CJIOXXHOCTHU airo-
pUTMa, 3HaHUE OCHOBHBIX AallTOPUTMOB
00pabOTKM YHCIIOBOM M TEKCTOBOW WH-
dbopmaiuu, aaroOpuTMOB IOMCKAa U COp-
TUPOBKHU
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Kon TpeOoBanus K pe3yjibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/ILHOM NPOIrpaMMbl CpelHero odmero o0pa3oBanus,
KOHTPOJIU- NpoBepsieMble 33IaHUAMM IK3aMEeHAIMOHHO padoThl
pyeMoro DenepaibHbIii KOMIIOHEHT FOCYy1aPCTBEHHOT0 DrocC Coo
TpeOoOBaHUs 00pa30BaTeILHOIO CTAHAAPTA CPEIHEro 0a306bill yposeHs VenyONEHHbILL YPOBEHb
(1M0JIHOT0) 00111ero 0Opa3oBaHUA
1.1.4 Uurath M OTJIaXKUBaTh MPOrpaMMbl Ha si3bIKE Hpo- | BiageHue ymeHuem noHMMath | BraneHue yHHBEpPCAIBHBIM S3BIKOM IIPO-
rPaMMHUPOBAHUS IporpaMMbl, HalMCaHHBIE Ha | [PAMMHPOBAHUS BBICOKOTO ypOBHs (IO
BHIODAHHOM  JUIss  W3y4eHus | BBIOOPY), TPEJCTaBICHUAMU O 0a30BBIX
YHUBEPCATLHOM aIrOpUTMH- | THIIAX JIAHHBIX M CTPYKTYpaX JaHHBIX;
YECKOM S3bIKE BBICOKOTO YpO- | YMEHHEM HCIIOJIb30BaTh OCHOBHBIE YIIPaB-
BHA, 3HAHUEM OCHOBHBIX | JISIOIIHC KOHCTPYKIIHHA
KOHCTPYKIIM  TpOrpaMMHUpO-
BaHMS
1.1.5 CozpmaBaTe IporpaMMbl Ha  s3blke Iporpam- | Branenue cranpapTHbeIMM Ipué- | BiageHue HaBbIKaMH M ONBITOM — pas-
MHUPOBaHUs 110 UX ONUCAHUIO MaMd HalMCaHUS Ha airo- | paboTKM MporpaMMm B BBIOpAaHHOH cpeje
PUTMHUYECKOM SI3bIKE IPOrpaM- | IPOrpaMMHUPOBAHMS, BKJIKOYAs TECTUPO-
MBI Ul PELICHUs CTaHAAPTHOW | BAHWE W OTJIAAKy IpOrpaMM; BIIaJIEHUE
3a7a4d C UCITIONb30BAaHUEM OC- | SJIEeMEHTApHBIMH  HaBBIKAMH  (OpMau-
HOBHBIX KOHCTPYKLUI MpOrpaM- | 3allMM MPUKIATHON 3a/a4yd U JOKYMEHTH-
MHUpPOBaHUSI M OTJIAJKU TaKUX | POBAHUS IPOrpaMMm
nporpaMmm
1.1.6 Crpouthb 1 aHaIU3UPOBATh TaOIMLIBI UICTUHHOCTU AJs | BnajeHue ymeHueMm aHanusu- | YMEHHE CTPOMTh MaTeMaTH4YeCKHe OOBEKTHI
JIOTUYECKOI'0 BbICKA3bIBAaHUS pOBaTh AITOPUTMBI C HCMOJb- | HHPOPMATUKH, B TOM YHCIE JIOTUYECKHE
1.1.7 BEIUHCIIATE JTOrMYECKOE 3HAYEHHE CIIOKHOTO BBICKA3bl- | 30BAHHEM TaOJIHUIL (hOpMyJIBI.
BaHUS 1O M3BECTHBIM 3HAUEHUSIM DJIEMEHTapHBIX Cucrematusanusi 3HaHHWM, OTHOCSIIUXCS
BBICKa3bIBaHU I K MaTeMaTH4eCKUM  0O0bekTaM  HHpOp-
MaTHKHU
1.2 WHTepnpeTupoBaTh pe3yabTaThl MOJAECIUPOBAHUS CdopmupoBaHHOCTH npesicTaB- | Bnajenue onpITOM MOCTPOEHUS U HUCHOJb-

1.2.1

Hcnonp30BaTh roTOBBIE MOJENH, OLIEHUBATH UX COOT-
BETCTBUE pEATbHOMY OOBEKTy M IENIIM MOJICIH-
pOBaHuUs

JIEHWH O KOMIIBIOTEPHO-MAaTe-
MaTHYECKHX MOJENAX U HeoO-
XOJUMOCTH QaHaJM3a COOTBET-

30BaHUSI  KOMIIBIOTEPHO-MaTeMaTHYECKUX
MoOZIeTIel, TPOBEACHHSI SKCIEPHMEHTOB H
CTaTUCTHYECKOW 0OpabOTKHM JAaHHBIX C MO-
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Kon TpeOoBanus K pe3yjibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/ILHOM NPOIrpaMMbl CpelHero odmero o0pa3oBanus,
KOHTPOJIU- NpoBepsieMble 33IaHUAMM IK3aMEeHAIMOHHO padoThl
pyeMoro DenepaibHbIii KOMIIOHEHT FOCYy1aPCTBEHHOT0 DrocC Coo
TpeOoOBaHUs 00pa30BaTeILHOIO CTAHAAPTA CPEIHEro 0a306bill yposeHs VenyONEHHbILL YPOBEHb
(1M0JIHOT0) 00111ero 0Opa3oBaHUA
1.2.2 WHTepnpeTnpoBaTh pe3yiabTaThl, OIyYaeMble B XO/€ | CTBUSI MOJEIM W MOJEIHU- | MOUIbI0  KOMIIBIOTEPA,  HHTEpPIIpEeTaALUU
MOJIEJTMPOBAHUS PeaTbHBIX MPOLIECCOB pyeMoro o0beKTa (Iporecca). | pe3yJIbTaToB, MOJYyYaeMbIX B X0/1€ MOJEIHN-
Hcnonb30BaHre TOTOBBIX IIPH- | POBAHMS PEAIBHBIX IIPOLECCOB; YMEHHUE
KJIQJHBIX KOMIIBIOTEPHBIX IPO- | OLIEHUBATH YMCJIOBBIE MapaMeTpbl MOJEIH-
rpaMM 10 BBIOPAaHHON cCIHe- | pyeMbIX OOBEKTOB U MPOIECCOB, IOJIb-
HUaJIA3alH 30BaThcd 0a3aMM JaHHBIX WM CIIPAaBOYHBIMU
CUCTEMaMHU
1.3 OnenuBaTh 4YMcCIOBble mapameTpbl uHpopmauu- | ChopmupoBaHHOCTb mpeacTas- | CHopMUPOBAHHOCTH IIpeICTaBICHUN
OHHBIX 0OBEKTOB U IPOIIECCOB JeHui o ponu HH(OpMaIMM | O BaKHEHIINX BUIAX JUCKPETHBIX
1.3.1 OrnennBath 00BEM MAMATH, HEOOXOIUMBIN JUIS Xpa- | M CBA3aHHBIX C HEH NPOLECCOB | OOBEKTOB U 00 MX IMPOCTEHIINX CBONCTBAX,
HEHUs HHPOpPMALIUU B OKPYKaroIleM MHpE. QIrOpUTMax aHajgu3a »JTHUX OOBEKTOB,
1.3.2 OueHuBaTh CKOPOCTH Nepenaun u 06padotku uupop- | CPopMUPOBAHHOCT MPEJACTaB- | O KOAUPOBAHUM U JIEKOJMPOBAHMU JaHHBIX
Maiuu JeHUM O crmoco0ax XpaHEHUs | M IpUYMHAX HMCKAXEHMsl JaHHBIX IpHU
U TpoCTeHIeit 00paboTKu | mepenaye.
JIAHHBIX CdhopMupoBaHHOCTh  MPEACTaBICHUNH 00
YCTPOICTBE COBPEMEHHBIX KOMIIBIOTEPOB,
0 TEHJEHIMSIX pPa3BUTHS KOMIIbIOTEPHBIX
TEXHOJIOTUI
2 Hcnonb3oBaTh NpUOOpeTEéHHBIC 3HAHUSI U YMEHHS
B IIPAKTHYECKOH NeATEJbHOCTH U MOBCeIHEBHOMI
KU3HU
2.1 OcyuiecTBisATh MOUCK U aHanu3 uHpopManuu B pe- | ChopmupoBanHoCTh TOHATUA | CHOPMUPOBAHHOCTH MPEICTABICHUN O KOM-
JSIMOHHBIX 0a3ax TaHHBIX 0 0a3zax JaHHBIX M CpEACTBAX | MIBIOTEPHBIX CETAX M MX pOJIM B COBpE-
2.2 Co3maBaTh W HCIONB30BAaTh CTPYKTYPbl XpaHEHHUs | IOCTyla K HUM, YMEHMH pa- | MEHHOM MHpE; 3HAHUM 0a30BbIX IPHUHIIUIIOB

JTaHHBIX

60TaTh C HUMHU.
CdopmupoBaHHOCTh IpeCcTa-

opraHu3anu ¥ (YHKIMOHUPOBAaHHS KOM-
nbloTepHbIX  cerell.  CPopMHPOBaAHHOCTD
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Kon TpeOoBanus K pe3yjibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/ILHOM NPOIrpaMMbl CpelHero odmero o0pa3oBanus,
KOHTPOJIU- NpoBepsieMble 33IaHUAMM IK3aMEeHAIMOHHO padoThl
pyeMoro DenepaibHbIii KOMIIOHEHT FOCYy1aPCTBEHHOT0 DrocC Coo
TpeOoOBaHUs 00pa30BaTeILHOIO CTAHAAPTA CPEIHEro 0a306bill yposeHs VenyONEHHbILL YPOBEHb
(1M0JIHOT0) 00111ero 0Opa3oBaHUA
2.3 [TpoBOIUTH CTATUCTHYECKYIO 00PaOOTKY JTaHHBIX BJICHUH O posin WHGOPMAIUU | IPEACTaBICHUA 00 OOMMX MPHHIUIAX
U CBSI3aHHBIX C HEW MpOLIECCOB | pa3pabOTKu ¥ (PYHKIMOHUPOBAHHUS HHTEp-
B OKpyXawuieM wmupe. Bia- | HeT-npuiokeHui.
JIeHHEe KOMIBIOTepHBIMU cpea- | ChOopMUPOBAHHOCTD MPEACTABICHUIN O MO-
CTBAaMU TMPEJCTABICHUS U aHA- | HATUM «OINEpalMOHHAsl CUCTeMa» U OcC-
JIM3a JIaHHBIX HOBHBIX ()YHKIIUSX OTIEPAIIMOHHBIX CHCTEM.
CdopmupoBaHHOCTh  yMeHHUSI  paboTaTh
c OubmuoTrekaMu  MporpaMM;  HaJlM4ue
OMbITAa HCIIOJIB30BAHUS ~ KOMITBIOTEPHBIX
CPEJICTB PECTABICHUS U aHAJIN3a JAaHHBIX
2.4 BerimonHsATe TpeOOBaHUs TEXHUKU Oe3omacHoCTH, TU- | ChopmupoBaHHOCT  0a30BbIX | C(HhOpMHUPOBAHHOCTH 3HAHWK HOpM HMH(DOP-

THEHbl, JPrOHOMUKH U pecypcocOepexeHus Mpu
paborte co cpeacTBaMU MH(OPMATU3ALNU

HAaBBIKOB M yMEHHH 1O coOIto-
JICHUIO TPEeOOBAaHUN TEXHHKH
0€30MacHOCTH, THUTHEHBI U pe-
cypcocOepexkeHuss Tpu  paborte
co  cpeactBamu  HH(pOpMa-
TH3aLUM; TIOHUMaHUs OCHOB
NPaBOBBIX ACHEKTOB HCIIOJIB30-
BaHUS  KOMIIBIOTEPHBIX  MPO-
rpamMM ¥ paboTel B UHTEpHETE

MAIlMOHHON JTHKH W TpaBa, NPUHIIUIIOB
obecrieueHnss WHGOPMAIMOHHON Oe3ormac-
HOCTH, CIIOCOOOB M CpPEICTB oOecreueHus
HAIEKHOTO  (DYHKIIMOHUPOBAHUS CPEJICTB
UKT
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Hepequb QJICMCHTOB COJACPIKaHHA, HNPOBCPIACMBIX Ha EI'D no I/IH(i)OpMaTI/IKe, ACMOHCTPUPYET MPEEMCTBCHHOCTL COACPIKAHUA pPa3aciia

«O0s3aTeNnbHbIl MUHUMYM COJIEP)KaHHUsl OCHOBHBIX 00pa30BaTeIbHBIX IporpaMM» (eiepalbHOr0 KOMIIOHEHTA TOCy1apCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa cpeaHero (I0JIHOro) oduiero oopasosanus (6a30BbIi U MPOGMIBbHBINA ypoBHU) 0 HHPOpMaTHke U [IpruMepHOil oCHOBHOM 00pa3oBaTeNIbHON
IporpaMMbl cpeiHero odiero odpasoBanus (ogo0peHa peuieHHeM (eaepalbHOro yueOHO-METOMUYECKOro 00beAMHEHUs M0 00IIeMy 00pa30oBaHUIO
(mpotokoin ot 28.06.2016 Ne 2/16-3).

Tabmuma 2
Kon Kox DJ1eMEHTBI Co/IepKaHMsl, IPOBepsieMble 3aaHUAMM IK3aMEeHAIIHOHHON padoThI
pa3- | KOHTPOJIM- DenepajbHbIil KOMIIOHEHT Hanuvue nmozuuuiit ®K I'OC
Jena | pyeMoro roCyAapCTBEHHOIr0 00pa30BaTeJbLHOIO0 B I10OI1 COO
3JIEMEHTAa | CTaHJapTa cpeaHero (IMOJHOr0) 00Imero 0a306biil yposeHs VenyonéHHblll ypoeeHs
o0pa3oBaHus
1 HNudpopmanus v uHGopMaMOHHBIE IPOLECCHI

1.1 Wudopmanus u e€ ko1upoBaHue

1.1.1 Bunbl uHQOpPMaLIMOHHBIX MPOIIECCOB Ponp wHpopManuu wu cBs3aHHBIX | Poiab wHpOpManMM W CBA3aHHBIX C HEH
CHEM MpolEecCOB B OKPYXKAIOILEM | IIPOLIECCOB B OKpYsKaroleM mupe. Paznnuus
mupe. Paznuuuss B npeacTaBieHMHU | B MPEACTABICHUM JIaHHBIX, IpeJHa3Ha-
JTAaHHBIX, [TPEHA3HAYEHHBIX JJIS Xpa- | YEHHBIX JJIs XpaHeHus: U o0paboTKU B aBTO-
HeHHUs U O0pabOTKM B aBTOMATH3H- | MATU3HPOBAHHBIX KOMITBIOTEPHBIX CHCTE-
POBaHHBIX KOMITBIOTEPHBIX CUCTEMAX, | MaX, W JIAaHHBIX, [pPEAHA3HAUYEHHBIX JUIS
U JIaHHbIX, MpPEAHA3HAYEHHBIX MJI | BOCIPUSITHS YETOBEKOM
BOCIIPUSITUS YEIIOBEKOM

1.1.2 [Ipouecc nepenaun nHpopmanuu, uctou- | PaBHomepusie U  HepaBHOMepHbIe | [IpedukcHbie koapl. YcmoBue ®ano. Anro-

HUK ¥ NpUEMHUK uMHpopmanuu. Curhan,
KOAMpOBaHUE M JeKoaupoBaHue. Mcka-
XKeHue nHpopMauu

KOJIbI

PUATMBI  IEKOAUPOBAHUSA HCIIOJIb3-
OBaHHH MPEPUKCHBIX KOJIOB.

Uckaxxenue nadopmanmu npu nepeaade mo
KaHajaMm cBg3M. CkaThe JaHHBIX. YUET yac-
TOTHOCTH CHUMBOJIOB IIPH BBIOOpE HEPaBHO-
MepHOro kojaa. Mcnosp3oBaHue MpPOrpamMM-

ApXUBATOPOB

npu
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens YenyOnénnblil ypoGeHs
o0pa3oBaHus
1.1.3 Huckpetnoe (mudpoBoe) mpeicTaBieHue | Y HUBEPCATbHOCTh JIMUCKPETHOTO | 3HaKH, CUTHAJIBI M CHUMBOJBL. 3HAKOBBIC
TEKCTOBOM, T'paUUecKOil, 3BYKOBOW HH- | MPEACTaBICHUS HHDOpMAITUN CHCTEMBI
dopmanuu u BugeonHpopmauuu. Equnu-
116l M3MEPEHUS KOJIMYecTBa HH(OpMaLIUU
1.1.4 Ckopoctb nepenaun nHGopManuu ITepenaua nanubix. CTOYHUK, NPUEMHUK,
KaHaJl CBSI3U, CUTHAJ, KOAUPYIOIIEE U JEKO-
JIMPYIOIIlee YCTPOCTBa
1.2 Cucrtembl,  KOMIIOHEHTHI,  cocrosiHue | Cuctembl. KommonenTsl cuctemsl | CucteMbl. KOMIIOHEHTB! CHCTEMBI M MX B3a-
U B3aUMOJICHCTBUE KOMIIOHEHTOB. VH- | ¥ X B3aMMOJICHCTBHE umozeiicteue. MHdopmanmonHoe B3auMo-
(hopMallMOHHOE B3aMMOJICHCTBHE B CH- JIECTBUE B cHCTEME, yIpaBieHHe. Pa3oMk-
CTeMe, YIIpaBJeHHue, 00paTHas CBS3b HYTbIE U 3aMKHYTbIE CUCTEMBI YIIPABJIECHUS
1.3 MopenupoBanue
1.3.1 Onucanne (uHdopmaunonHas wmojuensb) | [IpeacraBnenne pesynbratoB Mo- | [IpeacraBienue pe3ynbTaToB  MOJAETUPO-
peanbHOro oO0BEKTa M IpolEecca, COOT- | ACTUPOBAHUS B BUIE, YAOOHOM Ui | BaHUS B BHJIE, YAOOHOM JUIsl BOCHIPHUSITHS
BETCTBHE OMNHUCAHHUS OOBEKTY W IENsAM | BOCIPUATUS YeloBeKoM. ['paduuec- | uenoBekoMm. ['paduyeckoe mpencraBieHue
omucanus. Cxembl, TaOnMIbBI, TrpadukH, | KOe MpeACTaBICHUE AAHHBIX (CXEMBI, | JaHHBIX (CXEMBbI, TAOIUIbI, TPAdUKN)
(bopMyJIbl KaK ONUCAHUS TaOJM1LIbL, TpapUKH)
1.3.2 Marematnuueckue MoJeIu [TpakTuyeckas pabora ¢ xommbioTep- | [IpoBeseHne BBIYMCIMTENBHOTO AIKCIEPU-
HOW MOZENBIO IO BBHIOpaHHOW TeMme. | MeHTa.  [locTpoeHnMe  MaTeMaTHYECKUX
AHanu3 JOCTOBEPHOCTH (TPaBONO- | MOJAENEH [  peIHIeHUs TMPAKTHUYECKUX
JI00MST) Pe3yJIbTaTOB IKCIIEPUMEHTOB 3a/1a4
1.4 CucTemMbl CUYUCIICHHUS
14.1 [T03ULIMOHHBIE CUCTEMBI CUUCIICHUS ‘CpaBHeHI/Ie 4yuCell,  3alMCaHHBIX ‘ CpolicTBa NO3MLMOHHOM 3alMCH  YHCJA!
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Kon
pas-
nejia

Kon
KOHTPOJIU-
pyemoro
3JIeMEeHTAa

DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI

DenepajbHbIil KOMIIOHEHT

rocyJ1apcTBEHHOI0 00pPa30BaTEJILHOIO
CTAaHIAPTAa cpeHero (MoJTHOro) 0o1ero

o0pa3oBaHus

Hannuue nosunuii ®K 'OC
B I1OOII COO

0a308vlil yposens

VenyONEHHbILL YPOBeHb

1.4.2

JIBon4HOE MpecTaBieHe HHPOPMALIUU

B JIBOMYHOW, BOCBMEPUYHON U IIECT-
HaJIIaTePUIHON CUCTEMax CUUCIICHUS

Koln4yecTBO 1mdp B 3ammcu, NpU3HAK
JIETUMOCTH YHUCIIa HA OCHOBAHUE CUCTEMBI
CUHCTICHHUSI.

ANropuT™M mnepeBoAa NECATHYHOW 3alucH
qrcia B 3alUCh B IO3UIIMOHHOW CHCTEME
C 33/IaHHBIM  OCHOBAaHHEM.  AJITOPUTMBI
MOCTPOCHHS 3alHCH YKCa B MO3UIIMOHHOM
CHCTEME CYHCICHHS C 3aJaHHBIM OCHO-
BaHWEM W BBIYUCIICHHUS YHUCIIAa TIO CTPOKE,
coJiep Kallei 3amuch ATOTO YMCia B IMO3M-
[IUOHHOW CHCTEME CUUCICHHS C 3aJaHHBIM
OCHOBAHHEM.

Apudmernueckue AEUCTBUS B  TO3HUIIU-
OHHBIX CUCTEMaX CUHCIICHHUS

1.5

Jloruka v aJIrOpUTMBI

1.5.1

BBICKaSBIBaHI/I}I, JIOTMYCCKUE OIICpaluu,

KBAaHTOPbI, ICTUHHOCTH BBICKAa3bIBAHU

Onepauuu «MMIUTMKALNS, «IKBHBA-
JEHTHOCTH». [lpuMepnl 3akOHOB aj-
reOpsl  JIOTUKH.  OKBHBAJICHTHBIC
mpeoOpa3oBaHusl JIOTHUYECKUX BBIpa-

xeHuil. [locTpoenune normdeckoro
BBIp@KEHUSI C JaHHOW Tabmuuen
UCTHUHHOCTHU

Jlornueckune ¢yHKIUM. 3aKOHBI anreOpsbl
JIOruKy. Jlornueckue ypaBHeHUs. JJU3bIOHK-
TUBHAasi HOpMaslbHas Gopma
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnuune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens VenyOnénnblil ypoGeHs
o0pa3oBaHus
1.5.2 Henoukn (koHeuYHbIE TMOCIENOBATENb- | PellieHne aaropuTMHUYEcKux 3ajaad, | Pemienne anropuTMuyeckux 3adad, CBS-
HOCTH),  JEpeBbs, CHHMCKH, TIpadbl, | CBI3aHHBIX C AaHAIW30M TIpadoB | 3aHHLIX C aHauu30M TIpadoB (IPUMEPHL:
MaTpHIbl (MACCHUBBI) (OpUMEpBL:  TIOCTPOEHHME ONTHMAlb- | [IOCTPOEHME ONTUMAILHOIO ITYTH MEKILY
HOro  mOyTM MEXIAy  BEpPUIIMHAMH | BepIIMHAMH OPHUEHTHUPOBAHHOIO AIUKIIH-
OPUCHTUPOBAHHOI'O  AMKINYCCKOIO | yeckoro rpada; OmpeaesieHne KOJUYecTBa
rpada; OHMPENCICHNC  KOIMYCCTBA | pasjyqHpIX MyTel MEX Ly BEPIIMHAMH).
Pa3IMIHBIX  LYTCH — MOXIY  BCP- | Ogxon y3n0B mepeBa B riyOuny. Mcmonb-
muHaMu). Menonbsoatne rpados, | ;opapye JIEPEBLEB TPU PEIICHUH aJITOpUT-
JICPCBBEB, - CITUCKOB  TIpH  OMHCARIH | \1pyyocppx 3amau (mpuMepsl: aHaTH3 paGoTHI
O0OBEKTOB U TIPOLIECCOB  OKpYyXKa-
PEKYPCHUBHBIX aJTOPUTMOB, pa3dop apud-
fOrgero yvpa METHYECKUX M JIOTMYECKHX BBIPAXKECHUN).
bunapnoe nepeso. Mcnons3oBanue rpados,
JIePEBbEB, CIHMCKOB NPU ONHCAHUU OOBEK-
TOB U IPOLIECCOB OKPY KAIOLIETO MUPA.
JIMCKpETHbIE UTPBI IBYyX UTPOKOB C TOJIHOM
uHpopmanueil. BerpbliHele cTpaTeruu
1.5.3 WupyxtuBHOE omnpeneneHre 00beKTOB PexypcuBHBIE aIrOpUTMBI
154 KoaupoBanue ¢ ucnpanieHueM ommooK Kozpbl ¢ BO3MOXKHOCTBIO OOHAPYKEHUS U UC-

MpaBJICHUS OIHOOK

© 2023 denepanpHas cayk0a 1Mo Hana30py B chepe 00pa3oBaHUS U HAYKH




Koaudukarop EI'D 2023 r.

HUHD®OPMATUKA, 11 kimace. 11/19

Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnuune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens VenyOnénnblil ypoGeHs
o0pa3oBaHus
1.5.5 CoptupoBka ITocTanoBKa 3a1a4u COPTUPOBKHU CopTupoBKa 0JJHOMEpPHBIX MacCcUBOB. KBajI-
paTHUYHbIE AJITOPUTMBI COPTHPOBKHU (IIPH-
Mep: COPTUPOBKa my3bIpbkoM). CrusHue
IBYX OTCOPTHPOBAHHBIX MAaCCHBOB B OJUH
0e3 NCIOIB30BAHUS COPTUPOBKH.
ANroputMbl  aHajaM3a OTCOPTUPOBAHHBIX
MacCHUBOB. PekypcuBHas  peanuzauus
COPTHUPOBKM MAacCHBAa Ha OCHOBE CIUSHUS
JBYX €0 OTCOPTUPOBAHHBIX (PparMeHTOB.
CnoXKHOCTBh QJIrOpUTMAa COPTUPOBKH CIIH-
saueM (MergeSort)
1.6 DJIEMEHTHI TEOPUH AITOPUTMOB
1.6.1 dopmanu3anus NOHIATHS AITOPUTMA dopmanuzaiys MOHATHS aIropuTMa
1.6.2 Boruncnumocts. DKBUBAJIEHTHOCTh AJITO- Mamuna Treropunra — npumep abcTpakTHON

PUTMHUYECKUX MOJEIIEH

YHUBEPCAILHOW BBIYUCIUTEIBHON MOJEIH.
Tesuc Uépua — Trropunra
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnuune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens VenyOnénnblil ypoGeHs
o0pa3oBaHus
1.6.3 [TocTpoenue anropuTMoB U NMpakTUYecKue | AJIrOpUTMHUECKUE KOHCTpYKUUU. | [lepedeHb alropuTtMoB, 3HAHHE KOTOPBIX
BBIYMCIICHHS 3anuch aNropuTMUYECKUX KOHCTPYK- | mpoBepsiercss Ha EI'D mo wunbopmaruke,
Uil B BBIOpaHHOM s3bIKe Tpo- | mpuBeAEH B [lpunoxenun 1.
IPaMMHUPOBAHUS. MeTton ~ IUHAMHYECKOrO  MPOrpaMMHpO-
[Tognporpammel.  TaGnuuHbIe BeIW- | BAaHUA.
YUHBI (MACCUBBHI). AHanu3 aJropuTMOB: ONpPEAENIEHUE BXOJ-
OnpeneneHre BO3MOXHBIX pe3yJb- | HbIX JaHHBIX, IPU KOTOPBIX aJIrOPUTM AAET
TaTOB pa0OThl MPOCTEHIINX ajro- | yKa3aHHbI pe3ysbTaT; OIpEJeJIEHUE pe-
PUTMOB YIpPaBJICHUS HCIOJHUTESIMU | 3yJIbTaTa alroputMa 0e3 ero MoJHOro IMo-
U BBIUUCIMUTEIbHBIX  QJTOPUTMOB. | IIArOBOTO BBIIIOJIHEHUS
OmnpeneneHue MUCXOIHBIX JIaHHBIX,
IPU KOTOPBIX AJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ysIbTaT
1.7 S3bIKK IpOrpaMMUPOBaHUS
1.7.1 Tunsl 1aHHBIX Tunsl u  cTpykTypbl  AaHHbIX. | Jlorndueckue mnepeMeHHble. CHUMBOJIBHBIE

KoaupoBanue 0a30BBIX alropUTMH-
YEeCKMX KOHCTPYKLUII Ha BEIOpaHHOM
SI3bIKE POTrPAMMUPOBAHMUS

U CTPOKOBBIE IepeMeHHble. Onepauuu Haj
cTpokaMu. JIBymepHble MaccuBbl (MaT-
punbl). CpenctBa paboThl C JAaHHBIMH BO
BHEIIHEW naMaTH. Daibl.

[IpencraBneHue o CTPYKTypax JaHHBIX.
[Tpumepbl: CHOUCKH, CIIOBapH, JAEpEBbs,
ouepeau
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnuune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens VenyOnénnblil ypoGeHs
o0pa3oBaHus
1.7.2 OcHOBHbBIE KOHCTPYKIMHU 5i3bIKa Mporpam- | Onepatopsl  si3bika  nporpammu- | [logpobHoe 3HAaKOMCTBO C  OJHMM U3
mupoBanus. CucTeMa MpPOrpaMMHpO- | POBaHMS, OCHOBHBIE KOHCTPYKIIMH | YHUBEPCAJIBHBIX  IMPOLEIYPHBIX  SI3BIKOB
BaHUs SI3bIKA MPOTPAMMHPOBAHHUS MPOrPaMMHUPOBAHUA. 3aIllUCh AITOPUTMH-
YECKUX KOHCTPYKIHUH U CTPYKTYp JaHHBIX
B BEIODAHHOM  SI3BIKE POrPaMMHUPOBAHUS.
O030p HpoUENYPHBIX S3BIKOB MPOrpaMMHU-
poBanus. [loamporpammsl  (mporuexypsl,
¢ynkuum).  IlapameTpbl  moamporpamm.
PekypcuBHBIC IPOIIEAYPHI U PYHKIIHH
1.7.3 OcHOBHBIE ATaIlbl Pa3padOTKU MPOrpaMM. | DTambl pemeHust 3amad Ha KoM- | CTpykTypHOe mporpammupoBanue. [Iposep-
Pazbuenue 3a1aun Ha nojA3a1auu IIBIOTEPE. Ka yCJIOBHSI BBIIIOJHEHMS LIMKJIA A0 Hadaja
WuTerpupoBanHas cpenia pa3paOOTKU | BBIMOJHEHUS Tella IMKJIAa U IOCJe BBINOJI-
OporpaMM Ha BbIOpDAaHHOM S3bIKE | HEHUS Tejla IMKJIA: [OCTYCJIOBUE U Tpe-
nporpamMmupoBanus. ntepdeiic Bbl- | ycnoBue nukia. MHBapuant nukia. Me-
OpanHoii  cpenpl.  CocraBieHHE | TOABl MPOCKTUPOBAHUS MPOTPAMM «CBEPXY
QITOPUTMOB U TPOTpaMM B BHIOpaH- | BHU3» W «CHU3Y  BBepx». Pa3paborka
HOM  cpele  NpOrpaMMHpOBAHMS. | IPOrpaMM, HCIOJIB3YIOIUX MOAIPOrpam-
[Tpuémsl OTIAAKU nporpaMM. | Mbl. bBHOIHOTEKM moamporpamMm M UX
[IpoBepka paboTocrocOOHOCTH Tpo- | ucronb3oBanue. [lonstue 00 0OBEKTHO-
IpaMM C HCIIOJIB30BAHMEM TPACCUPO- | OPUEHTUPOBAHHOM  NPOTrpaMMHPOBAHUMU.
BOYHBIX TaOJHII. OObekThl W  Kiaccel. Mcmonb3oBaHue
Pa3pabotka u mporpammHasi peaju- | MOAyJel (KOMIIOHEHTOB) MpU pa3padOTKe
3alusl  aJrOpPUTMOB pELIEHHUS TH- | IpPOrpaMM
HOBBIX 3aga4y 0a30BOr0 YpOBHS U3
Pa3IMYHBIX IPEIMETHBIX 00sacTei
2 NuadopmannoHHas 1eITeJIbHOCTH YeJI0BEKA
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens YenyOnénnblil ypoGeHs
o0pa3oBaHus
2.1 [IpodeccuonanvHass  uHbopmanuonHas | Opranuzanus XxpaneHus: u o0padotku | Cepsucbl MHTepHeTa. ['eonokannoHHbIE
JesTenbHoCTh.  MHpOpMalMOHHBIE pe- | JaHHBIX, B TOM 4YHCJIE C HCIOJb- | CEPBUCHI PEAJIbHOTO BpeMEHM (JIOKalMs
CypCHI 30BaHHEM MHTEPHET-CEPBUCOB, 00- | MOOMJIBHBIX  TeJIe(OHOB,  OIpeesIeHUE
2.2 DKOHOMHUKA MHPOPMALIMOHHON Chephl JAYHBIX TEXHOJIOTMH M MOOWJIBHBIX | 3arpy’>KEHHOCTH aBTOMAarucTpajeid U T.IL.);
YCTpOUCTB. MOOUIBHBIE TIPUIIOXKE- | HHTEPHET-TOPTOBIIS; OpOHUpOBaHUE Ou-
Hus. OTKpeITBIE  00pa3oBaTesIbHBIE | JETOB, TOCTUHMI U T.N. OOnayHble BEpCUU
pecypcesl IPUKJIAIHBIX IPOTPAMMHBIX CUCTEM
2.3 WndpopmannonHas 3Tuka U 1NpaBo, | 3aKOHOIATEIHCTBO Poccuiickoii | KoMnbroTepHbsle BHPYCBl U BPEIOHOCHBIE
UH(pOpMaLMOHHas 0€30MaCHOCTh ®enepanuu B 06JaCTH NPOrpaMMHOIO | IPOrpaMMel.  cronp3oBaHME — aHTUBH-
obecrieueHusl. PYCHBIX CPEJICTB.
Cpencrsa 3amursl MHGOpMalLuK B aB- | [[paBoBble HOPMBI HCMOJIB30BAHUS KOM-
TOMaTHU3UPOBaHHBIX  MH(QOPMALMOH- | IBIOTEPHBIX MporpaMM u padotsl B HH-
Heix cucremax (AHMC), kommbrorep- | TepHeTe. TeXHOreHHbIE M YKOHOMHUYECKHE
HBIX CeTAX M KommbioTepax. OOIIMe | yrpo3bl, CBSI3aHHbIE C HCIOJIb30BaHUEM
npoOnemsl  3amuThl  uHpopmarmu | UKT. IlpaBoBoe obecneuenue uHpopma-
1 “HGOPMAITMOHHONW  O€30MacCHOCTH | ITMOHHOM 0€301TacCHOCTH
ANC. DnexTpoHHas MOAINHUCH, CEPTH-
(buLrpoBaHHbIE CANTHI U TOKYMEHTBI
3 CpencrBa UKT
3.1 ApXUTEKTypa KOMIIbIOTEPOB M KOMITbIOTEPHBIX CETEN
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens YenyOnénnblil ypoGeHs
o0pa3oBaHus
3.1.1 [IporpamMHas u amnmapaTHas OpraHu- | ApXUTEKTypa COBpeMeHHbIX KoM- | [Iporpammuoe obGecneuenue (I10) komrib-
3alMsl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX | MbIOTEPOB. IlepcoHaNbHBIN KOMIBIO- | FOTEPOB U KOMIIBIOTEpHBIX cuctem. Kiac-
cucreM. Buapl nporpamMMHoro o6e- | Tep. MHOronpouneccopHble CHUCTEMBI. | cU(UKaLus IporpaMMHOIo o0ecredeHus
CIIeYCHUS MoOwibHBIE TTH(POBBIE YCTPOMCTBA
U UX POJIb B KOMMYHUKAIUSX.
Bribop koHpuUrypanuu KoMmIbloTepa
B 3aBHCHMOCTH OT peniaeMoi 3a/1aqm.
TenneHuuu pa3BUTHS anmapaTHOro
o0ecreyeHns KOMIbIOTEPOB
3.1.2 OnepanroHHbIE CUCTEMBI MHoroo6pa3ue oneparoHHbIX CUCTEM, UX
¢yukuun. [Iporpammuoe obecriedeHre Mo-
OUJILHBIX YCTPOICTB
3.1.3 BbesomacHocTh, THUrMeHa, »ProHOMHKA, | 3akoHOAaTeNbCcTBO Poccuiickoit ®e- | 3akoHomaTenscTBO Poccuiickoit denepanuu
pecypcocOepexenne, TEXHOJIOIMYECKHEe | Jepalid B 00JIACTH MPOTrPaMMHOTO | B 00JIaCTH MPOrPaMMHOI0 0OecreyeHusl.

TpeOOBaHUS MpHU OSKCIUIyaTallUd KOM-
NBIOTEPHOTO pabodero Mecra

obOecrieyeHus.

Crioco0bl U cpeicTBa 00ecTIeYeHNS Ha-
NEKHOTO (PYHKIIMOHUPOBAHUSI CPEJICTB
HKT.

be3omacHoCTbh, TMrMeHa, SPrOHOMHUKA,
pecypcocOepexeHue, TEXHOJIOTH-
Yyeckue TpeOOBaHHUS TMPH JKCIUTyaTa-
[IMU KOMIIBIOTEPHOTO paboyero Mecta

['uruena, SproHommka, pecypcocOepe-
KCHUE, TEXHOJIOTUYECKHE TPEOOBAHHS IPH
SKCIUTyaTalliil KOMIIBIOTEPHOTO pabouero
MecTa
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens YenyOnénnblil ypoGeHs
o0pa3oBaHus
3.2 Texnonoruu co3mganusi u oOpabotku Tek- | CpencrBa moucka u - aBTo3aMeHbl. | CucteMbl mpoBepku opdorpaduu u rpam-
CTOBOU MHpOPMAITIHI Uctopust wusmenenuit. Vcnonb3o- | MAaTHUKH.
BaHHE TOTOBBIX MabJOHOB M co- | CpencTBa co3MaHMS M PEAKTUPOBAHMS
3MaHue COOCTBEHHBIX. Pa3paboTka | MaTeMaTHYECKUX TEKCTOB. TeXHHYECKHe
CTPYKTYpBl ~JIOKyMEHTa, CO3JaHHe | CPEACTBa BBOAA TeKcTa. Pacmo3HaBaHue
THIIEPTEKCTOBOrO J0KyMeHTa. CTaH- | TeKcTa
napTel  OuOaMorpaduuecKux — Omu-
CaHui
33 TexHonorus co3nanus 1 00paboTKU rpadUuecKoi U MyIbTUMEIUHHON HH(pOpMaIH
3.3.1 ®opmatsl npenctaBinenus rpaduyeckux | Cozoanue u npeobpazosanue ayouo- | TexHudeckue cpeacTBa BBOJA rpapuueckux
Y 3BYKOBBIX 00BEKTOB BU3YANBHBIX 00BLEKMOG nzoopaxenuit. KanpupoBanue  wu300pa-
kenuit. llBeroBbie wmoxenu. Koppekius
n3o0paxenuii. Pabora ¢ MHOTOCIIONHBIMU
HM300paKCHUSIMU.
Pabota ¢ BeKTOpHbIMH IpadUuecKUMHU 00b-
exTamu. ['pynmupoBka u TpaHChOpMAIHs
00beKTOB. TexHoMOruM BBOAa U 00paboTKU
3BYKOBOW U BHJICONH(OPMAIIHN
34 O0paboTka 4yuCIIoBOM MH(DOpPMALIUN
34.1 O06paboTka CTaTUCTUYECKUX JAHHBIX ITpumepsb! HcHONb30BaHUSA AMHAMU- | TexHonoruss oOpabOTKM YMCIIOBOM HH(Op-

YecKUX (SJIEKTPOHHBIX) TaOJIMIl Ha
MpaKTUKE (B TOM YHKCIE — B 3ajJadax
MaTeMaTHYECKOTO MOJICITUPOBAHUS)

Mauuu. BBoj M pepakTHpoBaHUE JAHHBIX.
ABro3anonHenue. DopMaTUPOBAHUE SUEEK.

Cranmaptaeie  ¢yHKIMUA. Buasl  ccbuiok

! KypcuBoM 0603Ha4€HBI JUAAKTHYECKUE €AUHUIIBI, cCOOTBETCTBYIomME B [IOOI] 610Ky pe3yabTaToB «BBITyCKHUK MONYYUT BO3MOYKHOCTh HAYIHUTLCS.
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens YenyOnénnblil ypoGeHs
o0pa3oBaHus
3.4.2 Hcnonp3oBaHue AMHAMUYECKUX (DJIEKT- B popmysax. DuIbTpalus U COPTHPOBKA
POHHBIX) TAOJUIl 7SI BBIIOJHEHUS y4eO- JTAHHBIX B TMaria3oHe win Tabnwie. Pemenne
HBIX 3a/IaHUN U3 Pa3IUMYHbIX HPEIMETHBIX BBIUMCIIMTENIBHBIX  3a/lad W3  Pa3IUYHbIX
obnacreit npeaMeTHbIX  obmactedl.  KommbrorepHble
Cpe/ICTBa MPEACTAaBICHUS U aHAJIM3a JAHHbBIX.
Busyanuzauuss  ganHeix.  Crathctudeckas
o0paboTka naHHbIX. OOpaboTKa pe3ybTaTOB
AKCTIIEPHUMEHTA
3.5 TexHonornu NoMcKa M XpaHeHus HHGopMaLuu
3.5.1 Cucrtembl ympaBieHus Oa3amu JaHHbBIX. | PensuuonHble (TabnuuHble) 0a3bl 1aH- | [lonsThe W Ha3HaueHWe 0a3bl JAHHBIX
Opranmsanus 60a3 JaHHBIX HbIX. Tabmuua — TpeacTaBieHUE (mamee — BJI). Knaccubuxamus B/l
CBEJCHUI 00 ONHOTHUITHBIX OOBEKTAX. | CpcTeMEI ynpasienns BJ[  (CYBJ).
Hone, samuce.  KimoueBble  HONA | Tagmumpr. 3amuck u moe. Kimouesoe mode.
Tabmaipt. CBASH MEXIY TaOMMUAMH. Tunel pansbIX. 3anpoc. Tumel 3ampocos.
Cxema pannbix. Ilomck u  BBIOOP 3 C
B 6azax naHHbIX. COPTUPOBKA JTaHHBIX. ArpoChl € MapaMetpami. L OpTHpOBKa.
Co3nmanue, BeleHUE U HCIOJIH30BAHHUE (DHHBTpaHM' Borucisiemble nons.
623 JAHHBIX TIPH DEIIEHHH y4eGHBIX Muororabnuunsie  bJl.  CBsa3zu  mexnay
Y IPAKTHYECKHX 337139 TabnunaMu
3.5.2 Hcnonp3oBaHne MHCTPYMEHTOB TOWCKO- | PacmmpenHslii mouck uHbopmauuu | PacmmpeHHBIH MOMCK WHPOPMALUU B CETH
BBIX CUCTEM ((hOpMHUPOBAHKE 3aPOCOB) B cetn Hurepuer. Hcnonn3oBanue | Murepuer. lcmonb30BaHHE S3BIKOB  I10-
A3BIKOB IOCTPOEHUs 3anpocoB. IIpo- | crpoenus 3anpocos
O6reMa TMOMJIMHHOCTUA TOJYYEHHOU
uHbOpMaITUU
3.6 TenexkoMMyHUKallMOHHBIE TEXHOJIOTUU
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Kon Kon DJIEMEHTHI COJIeP/KaAHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnune no3unuiit ®K I'OC
Jena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOI0 B IIOOII COO
3JIEMEHTA | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlil yposens YenyOnénnblil ypoGeHs
o0pa3oBaHus
3.6.1 [IpyuHUHKIIBI MOCTPOEHMST KOMIBIOTEpHBIX | [IpuHIMIBI  1OCTpOeHUsT KOMIbIO- | HOBBIE BO3MOXXHOCTH M NEPCHEKTUBBI pas3-
ceren TepHbIX ceTeid. CeTeBble MPOTOKOIBI. | BUTUA MHTEepHETa: MOOUIBHOCTD, O0IauHbIC
Wurepuer. Anpecanust B cetu MH- | TeXHOIOrMM, BUPTyaln3alus, COLMAJIBHBIC
tepHer. Cucrema JOMEHHBIX HMEH. | CEPBUCHI, JOCTYTHOCTb.
bpaysepsi WNntepner. Anpecarnusi B cetu MHTepHeT
(IP-ampeca, Macku moxcetn). Cucrema
JOMEHHBIX HMEH. Texnoisorua WWW.
Bbpayzepsr. Pa3paborka BeO-caiiToB. S3bIK
HTML, kackannbie Tadmuibl ctuseit (CSS)
3.7 TexHosioruu ymnpasieHus, IuiaHupoBanus | CounanbHble CETH — oOpraHu3anus | TeXHOJOrusi BBINOJHEHUS HCCIIEN0BaTENb-
Y OPTaHU3ALNHU JACSITEIbHOCTH YEJI0BEKa KOJUIEKTUBHOTO B3aUMOJICIICTBUS | CKOTO MPOEKTa: MOCTaHOBKA 3a/lauM, BHIOOD

1 0OMeHa TaHHBIMU

METOZIOB  HUCCIEAOBAHUSA,  COCTaBJIECHUE
IIPOEKTa U Iu1aHa padoT, NOJrOTOBKA UCXO/-
HBIX JTaHHBIX, IPOBEIECHUE HCCICIOBAHMUS,
(dbopMyJIUpOBKAa  BBIBOAOB,  IOJTrOTOBKA
otuéta. Bepudukanus (mpoBepka HanekK-
HOCTH W COIJIACOBAaHHOCTH) HMCXOJIHBIX
JAHHBIX W Bajguaanus (MpoBepKa IOCTO-
BEPHOCTH) PE3YJIHTATOB HCCIIEAOBAHUS
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Ipunooicenue 1

IlepeyeHb aJIropuTMOB, BXOASIIIIMX B 3JIEMEHT coaep:xxanus 1.6.3
«IlocTpoeHue aJAropuTMOB M NMPAKTHYECKHE BHIYNCIECHUS», IPOBEPAEeMbIil
Ha EI'D no undpopmaruke

— AJTOpPUTMBI HUCCJIENOBAHUS DSJIEMEHTApHBIX (PYHKIUN, B YAaCTHOCTH — TOYHOTO U
npUOTMKEHHOTO PEIICHUs KBaJIpaTHOTO YPAaBHEHHUS C LEIbIMU M BEIIECTBEHHBIMU
Kod(ppuruenTamu, onpeaeaeHrus SKCTPEMYMOB KBaAPATUUHOU (PYHKIIMU HA OTPE3KE.

— AJropuTMBl aHaiIM3a M MNpPeoOpa3OBaHMs 3alMUCEd 4YHMCEN B TMO3UIUOHHOW CUCTEME
CUMCIICHUS.

— AJTOpUTMBI, CBSI3aHHBIE C JEIUMOCTBIO LENbIX uucesl. AnroputMm EBknmnaa ad
onpenenenuss HOJl n1ByX HaTypaJIbHbIX YHCENI.

— AJTOpUTMBI TUHEHHOU (0JHOTPOXOHOM) 00paOOTKH MOCIIEIOBATEIHFHOCTH Urcen 0e3
UCIIOJIb30BaHUS JOTOJTHUTEIBHON naMsTH, 3aBUCSIIEH oT JUTUHBI
MOCJIEIOBATENBHOCTU (BBIYMCIIEHUE MAKCUMyMa, CyMMBbI, JTUHEHHBIM MOHWCK U T.IL.).
OOpaboTKka 3J1EMEHTOB MOCIEAOBATEILHOCTH, YIOBJIETBOPSAIOIIUX ONPEIEIEHHOMY
YCIJIOBUIO (BBIYMCIIEHUE CYMMBI 33JaHHBIX 3JIEMEHTOB, UX MAKCUMYyMa U T.I1.).

— Auroputmbl 00paboTKM MaccuBOB. [IpumMepsl: mepecTaHOBKa 3JEMEHTOB JIaHHOTO
OJIHOMEPHOTO0 MaccuBa B OOpaTHOM TOpPSAKE; LMKIUYECKHA CHBHUI 3JIEMEHTOB
MacCHBa; 3allOJHEHUE JABYMEPHOIO YHMCIOBOIO MAacCHBa IO 33JaHHBIM MpPaBUIAM;
INOMCK 7JJIEMEHTa B JIBYMEPHOM MACCHBE; BBIUHUCIECHUE MaKCUMyMa U CYMMBbI
3JIEMEHTOB JIBYMEPHOT'0 MacCuBa. Bcmaska u yoanenue 31eMeHmo8 8 Maccuge.

— PexypcuBHBIE AITOPUTMBI, B YACTHOCTH: HAXO0KJICHUE HATYPAIbHON U LEJION CTEIECHH
3aJJaHHOTO  HEHYJIEBOTO  BEIIECTBEHHOIO 4YHCJA; BBIUMCIEHHE (AKTOPUAJIOB;
BBIUMCIIEHUE #-TO DJIEMEHTAa PEKYpPPEeHTHOM MOCIeI0BATENbHOCTH (HAIpuMep,
nocnenoBatenbHocTn Dubonayun). IlocTpoenue u aHanm3 gepeBa PEKypPCHUBHBIX
BbI30BOB. BO3MOXHOCTh 3amMcH  pPEKypCHUBHBIX  alNrOPUTMOB 0€3  SBHOIO
UCIIOJIB30BaHUS PEKYPCHUH.

— AJropuTMBI aHallM3a CUMBOJBHBIX CTPOK, B TOM YHCJE: MOACYET KOJIUYECTBA
NOSIBJIGHUN CHMBOJIa B CTPOKE; pa30MEeHHe CTPOKHM Ha CJoBa MO MPOOeIbHBIM
CHUMBOJIaM; ITOMCK MOJCTPOKH BHYTPU JAHHOM CTPOKH; 3aME€HA HAIEHHON MOACTPOKU
Ha IPYTYIO CTPOKY.

— AJropuTMbl MPUOJIMKEHHOTO PELIEHUs YpaBHEHUI Ha JaHHOM OTpEe3Ke, HampuMmep,
METOJIOM JIEJIEHUS OTPE3Ka MOMNOoJaM.

— AJropuTmbl TPUOIMKEHHOTO BBIUMCICHUS JUIMH W IUIOHIQJe, B TOM YHCIE:
npUOTMKEHHOE BBIYHMCIECHUE NIJIUHBI TJIOCKOW KPUBOM MyTEM ammpoKcHUMaluu eé
JIOMaHOM; MPUOTUKEHHBIH MOJACYET METOJOM Tpaleluil IJIOMaAn oA TpadukoM
byHKIMH, 3a7aHHON (OPMYIIOH, TPOrpaMMO UITH TaOIuLIel 3HAYSHUA.
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