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Konuduxkarop
MIPOBEPSEMBIX TPEOOBAHUH K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabLHON MPOTPaMMEBI CPETHEro 00IIero 00pa3oBaHMs
Y 3JIEMEHTOB COJICPIKaHUS
JUTSL IPOBENICHUSI €JMHOTO TOCYTApCTBEHHOTO SK3aMeHa
no MHO®OPMATHUKE

HOATOTOBJIEH (peiepabHBIM TOCY1apCTBEHHBIM OHOKETHBIM
. Hay4YHBIM yUpexJeHUEM .
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Konundukarop
NpoBepsieMbIX TPeOOBaHMI K pe3yJbTaTaM OCBOCHHsI OCHOBHOI
00pa3oBaTe/ibHOIf MPOrpaMMbl cpeIHero o011ero 00pa3oBaHus U 3J1eMeHTOB
cofiep:KaHus JUIsl IPOBeAeHHs eJUHOr0 roCy1apCcTBEHHOI0 IK3aMeHa 110
uHpopMaTHKe

Komudukatop mpoBepseMbIX TpeOOBaHWA K pe3ynbTaTaM OCBOCHHS
OCHOBHOIf 00pa30BaTeNBFHOH INpPOrpaMMBEl CpPEeAHEro oO0Iero o0pa3oBaHMs
Y QJIEMEHTOB COZIEPKAHHS JUIS IPOBEJCHHS €IMHOT0 FOCYIapCTBEHHOTO dK3aMeHa
no wHpopMmaTuke (mamee — KOAMGDHUKATOP) SBISIETCS ONHUM W3 JOKYMEHTOB,
ONPENCIAIOINX CTPYKTYPY M COACPKAHHE KOHTPOJBHBIX H3MEPHTEIBHBIX
marepuaioB (manee — KMM). Koaudukatop siBiseTcs cucTeMaTH3MPOBAaHHBIM
MEepeYHeM MPOBEpsIeMbIX TpeOOBaHMH K pe3yslbTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNbHOM NPOrpaMMbl CpPEeIHEro 00mero oO0pa3oBaHMsS M HIIEMEHTOB
COZIepXKaHUsL, B KOTOPOM Ka)XKJJOMY OOBEKTY COOTBETCTBYET OIPEACIEHHBIN KOJI.

KomudukaTop mMOKa3bIBaeT MPEEMCTBEHHOCTh MEXKIY MOJOKCHUIMHU
(henepanbHOro rocyJapCTBEHHOTO 00pPa30BaTENBLHOIO CTAaHAPTA CPEIHErO 00IIEro
obpazoBanus (manee — PI'OC COO) (mpuka3 MuHHCTEpcTBA 00pa30BaHHS
u Hayku Poccuiickoii ®epepanun ot 17.05.2012 Ne 413 ¢ u3sMeHeHHsIMH,
BHECEHHBIMHM TIpHKa3aMM MHUHHCTEpCTBA 00pa3oBaHMs U Hayku Poccuiickoit
Oeneparm ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613,
npuka3amu MuHucTepeTBa npocselienus Poccuiickoil @eneparuu ot 24.09.2020
Ne 519, ot 11.12.2020 Ne 712) u ¢enepasbHOr0 KOMIIOHEHTa I'OCYJIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CperHero (IIOJHOro) odmero oopa3zoBanus (IpHKa3
MunoOpa3oBanust Poccuiickoit ®enepamuu ot 05.03.2004 Ne 1089  «O6
YTIBEpXKICHUH (elepaqbHOr0 KOMIOHEHTa TOCYJapCTBEHHBIX O00pa30BaTENbHBIX
CTaHJapTOB HAYAIBHOTO OOIIEro, OCHOBHOTO OOINEro W CpeaHero (IOJHOTO)
o01ero o0pa3oBaHUs) € U3MEHEHUSAMH, BHECEHHBIMH NIpHKazaMu MUHHCTEpPCTBA
obOpazoBanuss W Hayku Poccuiickoit ®enmepauun ot 03.06.2008 Ne 164,
or 31.08.2009  Ne 320, ot 19.10.2009 Ne427, ot 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 unpopmaruke.

KonudukaTop cocToUT U3 IBYX pa3iesoB:

— pasnen 1. «IlepeyeHp mpoBepseMbIX TPEOOBaHHUN K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeNbHOI IPOrpaMMBbl CPEIHEr0 00IIero 00pa3oBaHus 10
UH(DOPMATHKE;

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

B xoau¢uxatop He BKIIOUCHBI TPEOOBaHUS K pPE3yJbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHONM TPOTPaMMBI  CPEIHEro OOmero oOpa3oBaHUs
U DIIEMEHTHl COJIEPXKAHUS, JIOCTH)KEHHE KOTOPBIX HE MOXET OBITh IPOBEPEHO
B paMKax TOCyJapCTBEHHOW UTOTOBOM aTTECTAIlHH.
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Paspneu 1. Ilepeyens npoBepsieMbIX TPeOOBaHUI K pe3yJIbTATaM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI CPeIHEro o01ero oopa3oBaHusi No MHGopMaTHKe

[lepeuenp TpeOoBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHUsS IOKa3bIBAET
IIPEEMCTBEHHOCTh TPeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB HAa OCHOBE (pe/iepaibHOTO KOMIIOHEHTa IOCyJIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHZapTa cpenHero (MOJHOro) obmiero odpazoBaHHs 0a30BBI M MPOMUIBHBIA ypoBHH, Mo MHpopMmaTtuke U TpeboBannii ®I'OC k pesynpTatam
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO 00IIero 00pa3oBaHus, TOCTIKEHUE KOTOPHIX MpoBepsieTcs B xoae EID.

Tabmuma 1
Kon TpedoBanus Kk pe3yibTaTaM 0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 0o1Iero odopazoBanms,
KOHTPOJIU- NpoBepsieMble 33IaHUMH IK3aMEHAIMOHHOH padoThl
pyemoro deaepanabHbIii KOMIIOHEHT IOCYAAPCTBEHHOT O dIrocC COO
TpeboBaHUs 00pa30BaTeIbHOTO CTAHIAPTA CPEIHET0 0a308vlll yposeHb VenyonéHHblll ypoeeHs
(10JIHOT0) 0011Iero 00pa3oBaHuA
1 3namv/Ilonumamo/Ymemsp
1.1 MonenupoBaTh 0OBEKThI, CHCTEMBI M ITPOIIECCHI Bnagenne cucremoii 0a30BBIX 3HAHWI,
OTpaKaIIIMUX BKJIaa UHPOPMATUKH B (op-
MHPOBAaHUE COBPEMEHHOM Hay4YHOMU
KapTHUHBI MUPA
1.1.1 [TpoBOAKMTPH BHIYHMCIICHHS B DJICKTPOHHBIX TaOJIUIIaX Bnagenue  kommbroTepHbIME | BriaeHue OCHOBHBIMH CBEIEHHSIMH O Oa-
1.1.2 [IpencraBisaTh ¥ aHAJIM3UPOBATH TAOJUYHYIO HH(OP- | CPEACTBAMU Npe/ICTAaBICHUS | 3aX JaHHBIX, UX CTPYKType, CpPEICTBaX

MAaIMIO B BUJE PaHKOB U JUarpaMmm

M aHaJIn3a JaHHBIX

CO3/IaHus U PabOThl C HUMH

Crpouts uH(MOpPMALMOHHBIE MOJAETH OOBEKTOB,

CHUCTEM U IIPOLECCOB B BUAC aJITOPUTMOB

Branenvne HaBbIKaMU alrOpHT-
MHMYECKOI'O MBIIUIEHHST M II0-
HUMaHHe HEOOXOIMMOCTH
(GhopMaNbHOTO ONMUCAHUS AJITO-
pPUTMOB

OBnajicHUE TOHITHEM CJIOKHOCTH ajro-
pUTMa, 3HaHUE OCHOBHBIX AallTOPUTMOB
00pabOTKM YMCIIOBOM M TEKCTOBOW WH-
dbopmaruu, anrOpUTMOB IOMCKAa U COp-
TUPOBKHU
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Kon TpedoBanus Kk pe3yabTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl CpeaHero oouero od0pa3oBanms,
KOHTPOJIU- npoBepsieMble 33JaHUSIMHU IK3aMEeHAIIMOHHOW padoThl
pyemoro DeepajbHbI KOMIIOHEHT FOCYIAPCTBEHHOT 0 dIroC COO
TpeOoBaHUs 00pa30BaTeILHOI0 CTAHJAPTA CPeIHEro 0a3086b1l yposeHs VenyOnNeHHbIIL YPOBEeHb
(1M0JIHOT0) 001Iero 0Opa3oBaHusA
1.14 UutaTh M OTHaXHWBaTh MPOrpaMMbl Ha s3bIKE Mpo- | BiageHue ymeHuem noHuUMarh | BrajgeHue yHHMBEPCAIBHBIM S3BIKOM IIPO-
TPaMMHUPOBAHHUS NporpaMMbl, HaIMCAaHHBIE Ha | [PAMMHMPOBAHUS BBICOKOTO ypOBHs (IO
BHIODAHHOM  JUIss  W3y4eHus | BBIOOPY), TPEJCTaBICHUAMU O 0a30BBIX
YHUBEPCATLHOM QIrOPUTMH- | THIIAX JAHHBIX M CTPYKTYpaxX [aHHBIX;
YECKOM SI3bIKE BBICOKOTO YpO- | YMEHHEM HCIIOJIB30BaTh OCHOBHBIE YIPaB-
BHA, 3HAHUEM OCHOBHBIX | JIHOIIHC KOHCTPYKIIHHA
KOHCTPYKIIMA  TIPOrpaMMHpPO-
BaHUs
1.1.5 Co3pmaBaTh mporpaMMbl Ha  si3blKe  Mporpam- | Brnajenue cranmaptHeiMu nipué- | Bnagenue HaBbIKAMM M ONBITOM — pas-
MHUPOBAHUS MO UX OMTUCAHUIO MaMH HalMCaHWs Ha aiuro- | pabOTKUM TporpaMM B BBIOPAHHOW cpeje
PUTMHUYECKOM SI3bIKE MPOrpaM- | MPOrpaMMUPOBAHUS, BKIIOYAs TECTHUPO-
MBI JIJISl PELICHHsI CTaHAAPTHOM | BAHME W OTJAAKy MpOorpamM; BIIaJICHHUE
33J]a4M  C UCIOJIb30BAHUEM OC- | DJICMCHTAPHBIMU ~ HaBBIKaMU  opMan-
HOBHBIX KOHCTPYKLMM MpOrpaM- | 3allMM MPUKIATHOM 3a1ayd U JOKYMEHTH-
MUpPOBaHHUSI M OTJAQJKU TaKHUX | POBaHUS IPOrpaMm
IporpamMm
1.1.6 Ctpouth 1 aHATM3UPOBATH TAOJIUIIBI UICTUHHOCTHU Ui | Briagenne yMeHueMm aHau3H- | YMEHHE CTPOUTh MATEMATHYECKHE OOBEKTHI
JIOTHYECKOT'0 BBICKAa3bIBAHMS pOBaTh AITOPUTMBI C HCMOJb- | MHOOPMATUKH, B TOM YHCIIE JIOTHUECKHE
1.1.7 BEIUHCIIATE JTOTMYECKOE 3HAYEHHE CIIOKHOTO BBICKA3bl- | 30BAaHHEM TaOJIUIL (hOpMyJIBI.
BaHHUS TIO W3BECTHHIM 3HAYCHUSIM DJIEMEHTAPHBIX CucremaTtuzanusi 3HAHWUWA, OTHOCSIIUXCS
BBICKa3bIBAHUI K MaTeMaTHYeCKUM  OOBeKTaM  WHQOp-
MaTHUKH
1.2 WHTtepnipeTupoBath pe3yabTaThl MOJAECIHPOBAHUS CdopmupoBaHHOCTh TIpe/cTaB- | BnajgeHne onmeITOM MOCTPOCHUS M UCTIOIb-

1.2.1

Hcnonp3oBaTh rOTOBBIE MOJIENH, OLIEHUBATH KX COOT-
BETCTBUE pEATbHOMY OOBEKTy M IENIIM MOJICIH-
poBaHus

JICHUM O KOMIIBFOTCPHO-MATC-
MATHYCCKUX MOACIAX U HEO0-
XO0OUMOCTH aHajJn3a COOTBCT-

30BaHHUS  KOMIIBIOTEPHO-MAaTeMaTHYECKUX
MoJieTiel, TPOBEACHHsSI SKCIEPHUMEHTOB H
CTaTUCTHYECKOH 0OpabOTKHM JAHHBIX C MO-
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Kon TpedoBanus Kk pe3yabTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl CpeaHero oouero od0pa3oBanms,
KOHTPOJIU- NpoBepsieMble 32/IaHUAMH IK3aMEeHAIIMOHHO padoThl
pyemoro DeepajbHbI KOMIIOHEHT FOCYIAPCTBEHHOT 0 dIroC COO
TpeOoBaHUs 00pa30BaTeILHOI0 CTAHJAPTA CPeIHEro 0a3086b1l yposeHs VenyOnNeHHbIIL YPOBEeHb
(1M0JIHOT0) 001Iero 0Opa3oBaHusA
1.2.2 WHTepnpeTnpoBaTh pe3yabTaThl, IOIyYaeMble B XO/€ | CTBUSI MOJEIM U MOJEIHU- | MOUIbIO  KOMIBIOTEPA,  MHTEPIIPETALNU
MOJIEJTMPOBAHUS pealbHbBIX MPOLIECCOB pyemoro o0ObeKTa (1poiecca). | pe3ysbTaToB, NOJYyYaeMbIX B X0/€ MOJEIHN-
Hcnonp30BaHre TOTOBBIX MPHU- | POBAHUS PEATBHBIX IPOLIECCOB; YMEHHE
KJIQJHBIX KOMIIBIOTEPHBIX IPO- | OLIEHUBATH YMCJIOBBIE MapaMeTpbl MOJAEIH-
rpaMM 10 BBIOpaHHON cIHe- | pyeMbIX OOBEKTOB U MPOILECCOB, IOJIb-
HUAIA3aLH 30BaThCsl 0a3aMHU JaHHBIX U CIPABOYHBIMHU
CUCTEMaMHU
1.3 OnenuBath 4HUCIOBBIE TapameTpsl uHPOpManu- | ChopmupoBaHHOCTh npeacTas- | CHopMUPOBAaHHOCTH MpeACTaBICHUI
OHHBIX 00BEKTOB U IPOLIECCOB JeHUH O pOoJu HWHGOPMAIUU | O BAKHEHIIINX BHJIaX JIUCKPETHBIX
1.3.1 OuenuBarh 00bEM MaMITH, HEOOXOMUMBIHM JIs Xpa- | U CBA3aHHBIX C HEH MPOLECCOB | OOBEKTOB U 00 UX MPOCTEHIINX CBONCTBAX,
HEHUS] HHPOpMAIIH B OKPY’aroIleM MHpE. aNropuT™Max aHaimM3a dOTUX OOBEKTOB,
1.3.2 OueHuBaTh CKOPOCTH Nepeaaun u 0opadotku uupop- | CYopMUPOBaHHOCTL MPEACTaB- | O KOAUPOBAHUM M JICKOJMPOBAHMU JaHHBIX
Maiuu JeHUH o crmoco0ax XpaHEHWs | U IPUYMHAX HMCKAKEHHs JaHHBIX IpH
Y MPOCTEHNIIIeH 00paboTKu | TIepenave.
JAHHBIX ChopMupoBaHHOCTh  MPEACTaBICHUNA 00
YCTPOICTBE COBPEMEHHBIX KOMIIBIOTEPOB,
O TEHACHLMSIX Pa3BUTHS KOMIBIOTEPHBIX
TEXHOJIOTHI
2 Hcnonb3oBaTh NpHOOpETEHHBIC 3HAHUS U YMEHHS
B MIPAKTHYECKOH IeATeIbHOCTH U MTOBCETHEBHOM
JKM3HHU
2.1 OcymiecTBIsATh MOUCK U aHainu3 uHpopmaruu B pe- | ChopmupoBaHHOCTh MOHATHS | CHOPMUPOBAHHOCTH MPEACTABICHHA O KOM-
JSIIMOHHBIX 0a3ax TaHHBIX 0 0a3ax JaHHBIX U CPEACTBAX | MBIOTEPHBIX CETSIX W HMX POIM B COBpE-
2.2 Co3aBaTh W WCIIOJB30BaTh CTPYKTYphl XpaHEHHs | JOCTyNa K HHMM, YMEHHUH pa- | MéHHOM MHpe; 3HaHUI 0a30BbIX MPHUHLHUIIOB

JTaHHBIX

00TaTh C HUMHU.
CdopmupoBaHHOCTH TIpeACTa-

OpraHu3alui W (QYHKIIMOHHPOBAHHUS KOM-
nploTepHbIX  ceteil.  ChopMHUPOBAaHHOCTH
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Kon TpedoBanus Kk pe3yabTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl CpeaHero oouero od0pa3oBanms,
KOHTPOJIU- npoBepsieMble 33JaHUSIMHU IK3aMEeHAIIMOHHOW padoThl
pyemoro DeepajbHbI KOMIIOHEHT FOCYIAPCTBEHHOT 0 dIroC COO
TpeOoBaHUs 00pa30BaTeILHOI0 CTAHJAPTA CPeIHEro 0a3086b1l yposeHs VenyOnNeHHbIIL YPOBEeHb
(1M0JIHOT0) 001Iero 0Opa3oBaHusA
2.3 [TpoBOIUTH CTATUCTHYECKYIO 00PaOOTKY JTaHHBIX BJICHUH O posii WHGPOPMAIUU | IPEACTaBICHUA 00 OOMMX TMPHHIUIAX
Y CBSI3aHHBIX C HEH MpOIECCOB | pa3paboTKu ¥ (PYHKIIMOHUPOBAHUS WHTEP-
B OKpYy>XaronieM Mupe. Bra- | HeT-pHIOKEHH.
JIeHHEe KOMIBIOTepHbIMU cpel- | ChOopMUPOBAHHOCTH MPEACTABIECHUIN O TO-
CTBaMU TPEJCTABIICHUS U aHa- | HATUM «OIEpallMOHHAasi CUCTeMa» U Oc-
JU3a TAaHHBIX HOBHBIX (DYHKIIMSIX OTIEPAI[HOHHBIX CUCTEM.
CdopmupoBaHHOCTE  yMEHHS  paboOTaTh
c OubnmoTekaMu  MpOrpaMM;  HAITUYUE
OMbBITAa HCIIOJB30BAHUS  KOMITBIOTEPHBIX
CPEJICTB IPECTABICHUS U aHAJIN3a JaHHBIX
2.4 BrimonHsATe TpeOOBaHUs TEXHUKU Oe3omacHoCTH, TU- | ChopmupoBaHHOCTE  0a30BbIX | C(HhOpMHUPOBAHHOCTh 3HAaHWK HOpM HH(DOP-

THEHBl, JPrOHOMUKH U pecypcocOepexeHus Mpu
pabote co cpeacTBaMu MH(OpMaTH3ALUN

HABBIKOB M yMEHHH 1O coOJIto-
JICHUI0 TPEeOOBaHUN TEXHHUKH
0€30MacHOCTH, THUTHEHBI | pe-
cypcocOepexkeHuss Tpu  paborte
co  cpeactBamu  uH(pOpMa-
TH3AaLUM; TIOHUMaHUs OCHOB
IPaBOBBIX ACTIEKTOB HCIIOIB30-
BaHUS  KOMIBIOTEPHBIX  TPO-
rpaMM u paboThel B UHTepHETE

MAIlMOHHON JTHKH W TpaBa, NPUHIIUIIOB
obecrieueHnss WHGOPMAIMOHHON Oe3ormac-
HOCTH, CIIOCOOOB M CPEICTB OOecreveHHsI
HAIEKHOTO  (DYHKIIMOHHPOBAHUS CPEJICTB
UKT
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HepequL OJICMCHTOB COJACPIKaHHA, HNPOBCPIACMBIX Ha EI'D mno I/IH(i)OpMaTI/IKe, ACMOHCTPUPYET MPCEMCTBCHHOCTb COACPIKAHUA pPa3aciia

«O0s13aTenbHBIE MUHUMYM COJIEp’KaHHsS OCHOBHBIX 00pa30oBaTeNIbHBIX MporpaMm» ¢enepaabHOro KOMIOHEHTa TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHIapTa cpenHero (mojaHoro) odmiero oopasoBanus (6a30BbIi U MPOPUIBHBIN YpoBHH) TT0 nH(pOpMaTrke u [IpumepHoit OCHOBHON 00pa3oBaTeNbHOM
IIporpaMMbl cpeiHero obiero odpasoBanus (0g00peHa peueHreM (eaeparbHOro yueOHO-METOIMUECKOro 00beAMHEHNs M0 00IIeMy 00pa3oBaHHUIO
(mpotoko: ot 28.06.2016 Ne 2/16-3).

Tabmuma 2
Kon Kon DJIeMEeHTHI COJIeP:KAHNS, IPOBepsieMble 3aJaHUSIMU YK3aMeHAIIMOHHOH padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannune mo3zunuii K 'OC
Aena | pyeMoro rocy/1apcTBEHHOr0 00pa30BaTe/IbHOIO0 B I[10OI1 COO
3JIEMEHTAa | CTAaHAApTAa cpeaHero (IOJIHOr0) 0011ero 0a308vlil ypogeHs YenyOnénnblil ypoeHs
o0pa3oBaHusi
1 HNudpopmanus v uHGopManMOHHBIE IPOLECCHI

1.1 Nudopmanus u e€ xonupoBaHue

1.1.1 Bunibl nHGOpPMAIIMOHHBIX TPOIIECCOB Ponp wHpopManmu wu cBs3aHHBIX | Ponb wHpOpManMM W CBA3aHHBIX C HEH
CHEM MpoIEecCOB B OKPYXKAIOIEM | IIPOLIECCOB B OKpYsKaroleM mupe. Paznnuns
mupe. Pasnuuus B TpencTaBleHUM | B TPEACTABICHUM JAaHHBIX, IpeIHa3Ha-
JAHHBIX, MMPEIHA3HAYEHHBIX JIJISl Xpa- | YSHHBIX JJIs XpaHeHUs1 1 00paboOTKH B aBTO-
HEHHUS W 00pabOTKM B aBTOMATHU3H- | MATU3UPOBAHHBIX KOMITBIOTEPHBIX CHUCTE-
POBaHHBIX KOMIBIOTEPHBIX CUCTEMAX, | MaX, M JaHHBIX, NpPEIHA3HAYCHHBIX JIJIs
U JaHHBIX, MPEJHA3HAYEHHBIX JUIS | BOCHIPUSATHUS YEIOBEKOM
BOCIIPUSTHUS YEIOBEKOM

1.1.2 [Ipouecc nepenaun mHpopmanuu, uctou- | PaBHomepusie u  HepaBHOMepHbIe | [IpeduxcHbie koabl. YcmoBue ®ano. Anro-

HUK ¥ NpUEMHUK uMHpopMmanuu. CurHain,
KOAMpOBaHUE U JeKoaupoBaHue. Mcka-
XKeHne nHpopMauu

KOIbI

PUATMBI  IEKOAUPOBAHUSA HUCIIOJIb3-
OBaHHH MPEPUKCHBIX KOJIOB.

Uckaxxenne nadopmanmu npu nepeaade mo
KaHajaMm cBs3u. CkaThe JaHHBIX. YUET yac-
TOTHOCTH CHUMBOJIOB IIPH BBIOOpE HEpPaBHO-
MepHOro kojaa. Mcnosb30BaHuE MPOrpamMM-

ApXUBATOPOB

npu
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Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuune nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
1.1.3 HuckperHoe (1mppoBoe) MpeacTaBiIcHUE | Y HUBEPCATBHOCTh JIMCKPETHOTO | 3HaKW, CUTHAJIBI M CHUMBOJBL. 3HAKOBBIC
TEKCTOBOM, T'pauuecKoil, 3BYKOBOW WH- | MPEACTaBIEHUS HH(DOpMAITUN CHCTEMBI
dbopmaruu u BuaeonHpopmaruu. EnuHn-
116l U3MEPEHUS KOJIMYEeCTBA MH(DOPMALIUU
1.14 CkopocTb nepenaun nHGopManuu ITepenaua nanubix. MCTOYHUK, TPUEMHUK,
KaHaJl CBA3M, CUTHAJ, KOAUPYIOIIEE U JIEKO-
JUpYIoLIee yCTpoiicTBa
1.2 Cucremsl, KOMITIOHCHTHI, cocrosane | Cucrempl. KommoneHnTtsl cucteMsl | CructeMbl. KOMITIOHEHTBI CHCTEMBI M UX B3a-
Y B3aUMOJICMCTBUE KOMIOHEHTOB. WH- | M UX B3aUMOJIEUCTBUE umozelicteue. MHpopmanmoHHOE B3anMO-
(dbopMaIMOHHOE B3aMMOJICHCTBHE B CH- NecTBUE B CUCTEMe, yIpaBlieHHe. Pa3oMk-
cTeMe, ynpaBJlieHHe, 00paTHasi CBsI3b HYTBIC M 3aMKHYTBIE CHUCTEMBI YIIPABICHHS
1.3 MopenupoBanue
1.3.1 Onucanne (uHpopmannonHas wmojuensb) | [IpeacraBnenne pesynbratoB Mo- | [IpencraBienue pe3ynbTaToB  MOJAETUPO-
peaibHOTO O0BEKTAa W TMpoIecca, COOT- | IETUPOBAHUS B BHJE, YAOOHOM [Jsl | BaHUS B BHJIE, YJOOHOM MJisi BOCTHPHUSATHUS
BETCTBHE OMHUCAHHUS OOBEKTY W IEeNsAM | BOCHIPUATUS YeloBekoM. ['paduuec- | uenoBexkoMm. ['paduueckoe mpenacraBieHue
oncanus. Cxembl, TaOMUIBI, TpaduKH, | KO€ MPEACTaBIeHNEe NaHHBIX (CXEMBbI, | JaHHBIX (CXEMBbI, TAOIUIIbI, TpadUKH)
(hopMyIIbI KaK OMMCAHUS TaOIUIIBL, TpadUKH)
1.3.2 MaremaTnueckue MoJIeu [TpakTudeckast padota ¢ kommbtotep- | [I[poBeieHHe BBIYUCIUTEILHOTO JKCIIEpPH-
HOW MOJIENIbIO TI0 BBIOpaHHOW TeMme. | MeHTa.  [locTpoeHMe  MaTeMaTHYECKUX
AHanmu3 JOCTOBEpHOCTH (NIPaBAONO- | MOACNEH Ui pEHICHUS TMPAKTUYSCKUX
JI00MsT) Pe3yJIbTaTOB IKCIIEPUMEHTOB 3a/1a4
14 CucTeMbl CYUCIICHHUS
14.1 [TO3UIIMOHHBIE CUCTEMBI CUUCIICHUS ‘CpaBHeHI/Ie YUCeJ,  3alMCaHHBIX \ CBoiicTBa TO3WIIMOHHOM 3alMCHU YUCIHA:
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Kon
pas3-
aeJia

Kona
KOHTPOJIN-
pyemMoro
3JIeMeHTa

JJ1eMEHTBI CoACpkaHus, MPOBEPACMbBIC 3aITAHUAMH 3K3aMeHaAllMOHHOI paﬁoTu

DenepajbHbIil KOMIIOHEHT

rocy1apcTBeHHOro 00pa3oBaTe/IbHOI0
CTaHAApTa cpeAHero (MOJHOro) oduero

o0pa3oBaHus

Hamnnuue nosuuniit ®K 'OC
B [1OOII COO

0a3086bill yposeHs

VenyonéHHblll YPoBeHs

1.4.2

HBOI/I‘IHOC MpeaAcCTaBJICHUC HHq)OpMaL[HI/I

B JIBOMYHOW, BOCBMEPUYHON U LIECT-
HaJIIATEPUYHON CUCTEMAX CUUCIICHUS

KOJIMYECTBO 1P B 3aMUCH, NPHU3HAK
JIEMMOCTH YHCJIa Ha OCHOBaHHE CHUCTEMBI
CUHCTICHHUSI.

ANTOpUTM TMepeBo/a NECATUYHON 3alucu
YHcia B 3alUCh B IO3UIIMOHHOW CHCTEME
C 33JIaHHBIM  OCHOBAaHHEM.  AJTOPUTMBI
MOCTPOCHHUS 3aIUCH YKCJIA B TIO3MIIMOHHOU
CHCTEME CYHCJICHHS C 3aJaHHBIM OCHO-
BaHHWEM W BBIUYMCIICHHUS YHCIIAa TIO CTPOKE,
coJiep Kaliei 3amuch 3TOTO 4YMCia B TMO3M-
[IUOHHOW CHCTEME CUUCIEHHS C 3aJaHHBIM
OCHOBaHHUEM.

Apudmernueckue aeicTBUS B IO3HIU-
OHHBIX CUCTEMaX CUHCIICHHUS

1.5

Jloruka u anropuTMbl

1.5.1

BLICKaSBIBaHI/I}I, JIOTMYCCKHE OIICpaluu,

KBAaHTOPbI, HICTUHHOCTDH BbICKAa3bIBAHU S

Onepanuu «MMIUTUKALKA», «IKBHBA-
JIEHTHOCTBY. [IprMepbl 3aKOHOB ail-
reOpsl  JIOTUKH.  OKBHBAJICHTHBIC
npeoOpazoBaHusl JIOTMYECKUX BbIpa-

xeHui. IlocTpoeHne mOrMYEcKOro
BBIDOKEHUS C JIaHHOW  TaOIuIe
UCTUHHOCTH

Jlornueckune GyHKIMU. 3aKOHBI anTreOpbHI
JOTUKH. Jlornueckue ypaBHeHHs. [[U3bIOHK-
THUBHAs HOpMasbHast popma
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Kon Kon DJIeMEHTBhI cojJepP:KaHMs, IPoBepsieMble 3aJaHUSIMH IK3aMeHALIMOHHOMH padoThl
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuue nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
1.5.2 [emouku (koHEuHBIE TOCHEAOBaTeNb- | Pelienre anropuTMUYECKUX 3ajady, | PemeHne anropuTMHUYecKWX 3ajad, CBS-
HOCTH),  JEpEeBbs, CIHMCKH, TIpadbl, | CBI3aHHBIX C AaHaIW30M TIpadoB | 3aHHBIX C aHauu30M TIpadoB (IPUMEPHL:
MaTpHIbl (MACCHBBI) (MpUMEpBL:  TIOCTPOEHHME ONTHMANlb- | [IOCTPOEHHME ONTUMAILHOIO ITYyTH MEKIY
HOro  myTM MEXIAy  BEpPIIMHAMH | BepIIMHAMH OPHUEHTUPOBAHHOIO AIUKIIH-
OPUCHTUPOBAHHOI'O  AUMKIMYCCKOIO | yeckoro rpada; OmpeaesieHne KOJIUYecTBa
rpada; OMPENCICHHC  KOTMYCCTBA | paspyqHbIX MyTel MEXk Ly BEPIIMHAMH).
Pa3IMIHBIX  IYTCH — MOXIY  BCP- | Ogxon y31n0B mepeBa B Iiy6uny. Mcmons-
muHamy). Menonbsosatne rpados, | 5opapye JIEPEBbEB MPU PELIECHUU aJTOPHUT-
JICPCBLCB,  CLIACKOB  TpH - OLMCARMH | \\pyeckpx 3aad (IPEMEpBI: aHAIN3 PaGoTHI
OOBEKTOB ¥ TIPOLIECCOB  OKpYyKa-
PEKYpPCUBHBIX QJITOPUTMOB, pa3bop apud-
FOrgEro yvpa METHYECKUX M JIOTMYECKHX BBIPAXKECHUN).
bunapuoe nepeBo. Mcnonbs3oBanue rpados,
JIepEBBEB, CHHCKOB TPU OMHCAHUU OOBEK-
TOB U MPOLIECCOB OKPY>KAIOIIET0 MUPA.
JIuckpeTHble UTpbl ABYX UTPOKOB C MOJHOM
nH(popManueit. BerpeIabie crpaterun
1.5.3 WupyktuBHOE onpeneneHre 00beKTOB PexypcuBHBIE alIrOpUTMBI
1.5.4 KoaupoBanue ¢ ucnpanieHueM omuo0K Kozl ¢ BO3MOXKHOCTBIO OOHAPYKEHUS U UC-

MpaBJIeHUs OMHUOOK

© 2023 denepanpHas cayxk0a 1Mo Haa30py B chepe 00pa3oBaHUS U HAYKH




Koaudukarop EI'D 2023 1.

NHO®OPMATUKA, 11 kmacc. 11/19

Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuue nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
1.5.5 CopTupoBka [TocTanoBka 3agauu COPTUPOBKH CopTupoBKa OJHOMEPHBIX MaccuBOB. KBaji-
paTHyYHbIE AJITOPUTMBI COPTUPOBKHU (IIpH-
Mep: COpPTHUPOBKAa My3bIpbkoM). CiusiHuE
JIByX OTCOPTHPOBAHHBIX MAaCCHBOB B OJIMH
0€e3 NCIOJIb30BAHUS COPTUPOBKH.
ANTOpUTMBI  aHaJM3a OTCOPTHUPOBAHHBIX
MaccuBOB.  PekypcuBHas  peanmu3aius
COPTHUPOBKM MAacCHBAa Ha OCHOBE CIIUSHUS
JIBYX €r0 OTCOPTUPOBAHHBIX ()ParMeHTOB.
CHOXXHOCTh aJITOPUTMa COPTUPOBKH  CJIH-
saueM (MergeSort)
1.6 DEeMEHTHI TEOPUH AJITOPUTMOB
1.6.1 dopmanuzanus MOHATHS aJITOPUTMA dopmannzanus NOHITHS aJropuTMa
1.6.2 BpruncaumocTb. DKBUBAJIEHTHOCTH aJIroO- Mammuna TreropuHra — npuMep adbCcTpakTHON

PUTMHUYECKUX MOJETEH

YHUBEPCAJIbHON BBIUACIUTEIBHOU MOJEIIH.
Tesuc YUépua — Trropunra
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Koxn Kon DJIEMEHTHI COJIep/KaHNs, IPOBEpsieMble 32 JaHUSIMU IK3aMEHAIIMOHHO padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuue nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
1.6.3 [TocTpoenue anropuTMoB U NMpakTUYecKue | AJIrOpUTMHUECKUE KOHCTpyKUMU. | [lepedenb anropurMoB, 3HaHUE KOTOPBIX
BBIYMCIICHUS 3anuch aNrOpUTMHUYECKUX KOHCTPYK- | mpoBepsiercs Ha EI'D mo wunHdopmaruke,
uuii B BBIOpAaHHOM s3bIK€ Tpo- | mpuBeACH B [Ipunoxenun 1.
IrPaMMUPOBAHHUS. MeTton ~ IUHAMHYECKOrO  MPOTrpaMMHpPO-
[Mognporpammel.  TaGnuuHble BeEIW- | BAaHUA.
YUHBI (MACCUBBHI). AHanu3 aJropuTMOB: OIPEICIIEHUE BXOA-
OnpeneneHre BO3MOXHBIX pe3yJb- | HbIX JaHHBIX, TP KOTOPBIX aIrOPUTM AAET
TaTOB pPalOTHl MPOCTEHIIMX aNro- | yKa3aHHbIM pe3ysbTaT; ONpEIENICHUuE pe-
PUTMOB YIPABJICHUS HCIOJHUTEISIMU | 3yJbTaTa alroputMa 0e3 ero MoJHOro IMo-
U BBIUHCIMUTEIbHBIX  QJTOPUTMOB. | IIArOBOT'O BBIIIOJIHEHUS
OmnpeneneHue HCXOIHBIX JaHHBIX,
IIPU KOTOPBIX AJITOPUTM MOXET JaTh
TpeOyeMBbIi pe3ysbTaT
1.7 S3bIKM IpOrpaMMUPOBaHUS
1.7.1 Tunsl 1aHHBIX Tunsl u  cTpykTypbl  AaHHbIX. | Jlorndueckue mnepeMeHHble. CHMBOJIBHBIE

KoaupoBanue 06a30BbIX aJrOPUTMHU-
YECKUX KOHCTPYKIIM Ha BHIOpAaHHOM
SI3bIKE TPOrPAaMMUPOBAHUS

U CTPOKOBBIE INepeMeHHble. Onepauuu Haj
CTpokaMu. JIBymepHble MaccuBbl (MaT-
punbl). CpenctBa paboThl C JAaHHBIMH BO
BHEIIHEW naMsaTH. Daiissl.

IIpencraBneHne o CTPYKTypax JaHHBIX.
[Tpumepbl: CHUCKH, CIIOBapH, JAEpEBbS,
ouepenu
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Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuue nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
1.7.2 OcCHOBHBIE KOHCTPYKIIMH 5I3bIKa mporpam- | Omepatopsl  si3blka  nporpammu- | [logpoOHOE 3HAKOMCTBO C OJHHM U3
mupoBaHus. CucTeMa NpPOrpaMMHpO- | POBaHMS, OCHOBHBIE KOHCTPYKIIMM | YHUBEPCAJIBHBIX  IMPOLEIYPHBIX  SI3BIKOB
BaHUs SI3BIKA MPOTPAMMHPOBAHHS MPOrPaMMHUPOBAHUA. 3alUCh AITOPUTMH-
YECKUX KOHCTPYKIIMH W CTPYKTYp JaHHBIX
B BEIODAHHOM  SI3BIKE MPOrPaMMHUPOBAHUS.
O0630p MpoUEnypPHBIX SI3BIKOB MPOTPAMMU-
poBanus. [loamporpammsl  (mporuexypsl,
¢bynkuun).  IlapameTpbl  moamporpamm.
PekypcuBHBIC TPOIIEAYPHI U PYHKIIHH
1.7.3 OCHOBHBIE ATaIbl Pa3padOTKH MPOTpaMM. | DTambl pemieHus 3agad Ha KoM- | CTpykTypHOe nmporpammupoBaHue. [Iposep-
Pazbuenue 3agaun Ha moa3agaun bIOTEpE. Ka YCJIOBHSI BBITIOJTHEHHS IMKJIA JI0 Hayaia
WuTerpupoBanHas cpena pa3paOOTKH | BHIIIOJHEHUST Tela IUKJIa W TMOCIE BBITON-
OporpaMM Ha BBIOpPAaHHOM sI3bIKE | HEHHs Tella LUKJA: MOCTYCJIOBHE WM Tpe-
nporpamMmmupoBanus. Uutepdeiic BbI- | ycnoBue nwukma. MaBapuanT nukina. Me-
OpanHoit  cpeapl.  CocTaBiI€HHE | TOABI MPOCKTUPOBAHUS MPOTPAMM «CBEPXY
QITOPUTMOB U TPOTPaMM B BHIOpaH- | BHU3» W «CHU3Y  BBepx». Pa3paborka
HOM  cpele  MPOrpaMMHPOBAHHMS. | MPOTPAMM, HCIIOIB3YIOMUX TMOAIPOTpaM-
[Tpuémsl OTIAJKU nporpaMM. | Mel. buOIMOTEKM mOANpOrpaMM H  HX
[TpoBepka paboTOCTIOCOOHOCTH TPO- | Ucmob30oBaHue. IloHsTHe 00 OOBEKTHO-
rpaMM C HCIIOJIB30BAHUEM TPACCHPO- | OPHEHTUPOBAHHOM  MPOTPaAaMMHUPOBAHUHU.
BOYHBIX TaOJHII. OObekThl W  Kiaccel. Mcmonmb3oBaHue
Pazpabotka m mporpammHas peanu- | MOayJell (KOMIIOHEHTOB) Tpu pa3paboTke
3alMsg  aNTOPUTMOB PEMICHUS TH- | IPOTPAMM
MOBBIX 3a/1a4 0a30BOro YpOBHS U3
Pa3IMYHbIX IPEIMETHBIX o0sacTeit
2 NupopmManoHHAA 1eATEJIbHOCTh YeJI0BEKa

© 2023 denepanpHas cayxk0a 1Mo Haa30py B chepe 00pa3oBaHUS U HAYKH




Koaudukarop EI'D 2023 1.

NHO®OPMATUKA, 11 knacc. 14/19

Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuune nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
2.1 IMpodeccuonanvuass  mHbopmanuonHas | Opranuszamus xpaneHus U o0padoTku | CepBucel  MHTepHera. ['eonokannoHHbIC
JesTeNIbHOCTh.  MIHpOpMalroHHble pe- | JaHHBIX, B TOM UYHCJE C WCIOJIb- | CEPBUCHI PEAJbHOTO BpeMeHHU (JIOKarus
CypChl 30BaHHEM HMHTEPHET-CEPBUCOB, 00- | MOOMIBHBIX  TENe(QOHOB,  OIMpeAeTCHHE
2.2 DKOHOMHUKA MHPOPMALIMOHHON Cepshl JAYHBIX TEXHOJOIMM M MOOWJIBHBIX | 3aIPy>KEHHOCTH aBTOMAarucTpajed M T.IL.);
yCTpOUCTB. MoOOUIBHBIE TPUIOKE- | HHTEPHET-TOPTOBIIS; OpOHUpOBaHUE Ou-
HusA. OTKpeITBIE  00pa3oBaTENbHBIC | IETOB, TOCTUHUIL U T.1. OOJIaYHBIE BEPCHH
pecypcsl MPUKJIAIHBIX IPOTPAMMHBIX CUCTEM
2.3 NndopmanmonHass d5Tuka W TPaBo, | 3aKOHOAATEIHCTBO Poccwuiickoii | KomnbroTepHble BUPYCbI UM BPEAOHOCHBIE
uH(pOopMallMOHHAsE 0€30MaCHOCTh ®enepaiuy B 00J1aCTH MPOrPaMMHOIO | porpaMMbl.  Mcronb3oBaHue  aHTHBH-
obecrieueHus. PYCHBIX CPEJICTB.
CpenctBa 3aumthl nHGopManuu B aB- | [IpaBoBble HOPMBI HCIOJIB30BAHUS KOM-
TOMATHU3UPOBAaHHBIX ~ HMH(OPMAIMOH- | MBIOTEPHBIX MporpaMMm u pabotel B UH-
HeIx cuctremax (AMC), xommbroTep- | TepHeTe. TEXHOTCHHBIE W YKOHOMHYCCKHE
HBIX CETSAX W KoMImbioTepax. OOmme | yrpo3sl, CBSI3aHHBIE C HCIIOJIh30BAHHEM
npobnemsl  3ammthl  uHGopMarmu | UKT. IlpaBoBoe oOecnedenue wuH(pOpma-
1 “HOPMAITMOHHONW  O€30MacHOCTH | IIMOHHOM 0€3011acHOCTH
ANC. DnexTpoHHas MOAINHUCH, CEPTH-
(UIIPOBAHHBIE CANTHI U JOKYMEHTBI
3 CpencrBa UKT
3.1 ApXUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEN
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Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuune nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
3.1.1 [IporpamMHas u amnmapaTHas OpraHu- | ApXUTEKTypa COBpeMeHHbIX KoM- | [Iporpammuoe obGecneuenue (I10) komrib-
3aMsi KOMIBIOTEPOB M KOMITBIOTEPHBIX | MBIOTEPOB. [lepcoHaNbHBIN KOMIIBIO- | IOTEPOB M KOMITBIOTEPHBIX cucTeM. Kiac-
cucteM. Buasl mnporpammHoro o6e- | Tep. MHOTONpPOIECCOPHBIE CHUCTEMBI. | CH(PHKAIUSA MPOTPaMMHOT0 00ecTedeHHs
CIIeYEHUS MoOwibHbIE TTH(POBBIE YCTPOMCTBA
¥ MX POJIb B KOMMYHUKAITUSX.
Breibop xoH(urypanum komMmbroTepa
B 3aBHCHMOCTH OT peIIaeMoil 3aauu.
TenneHMU pa3BUTHS  ANIMapaTHOTO
o0ecneyeHns KOMIbIOTEPOB
3.1.2 OrnepalmOHHBIE CUCTEMBI MHuoroo6pasue omnepanMoHHbIX CHCTEM, MX
¢ynkun. [IporpamMmmHoe obecrieueHne Mo-
OWJILHBIX YCTPONCTB
3.1.3 besomacHocTh, THUTHEHA, HProHOMHKa, | 3akoHOAATEeNbCcTBO Poccuiickoit ®e- | 3akoHomarenscTBO Poccuiickoii deneparuu
pecypcocOepexeHre, TEXHOJOTHYECKHUE | Iepal B 00JacTH MPOrpPaMMHOTO | B 0071aCTH MPOrPaMMHOTO 0OECTICUeHUSI.

TpeOOBaHUSI MPHU DKCIUTyaTallud KOM-
IBIOTEPHOTO paboYero Mecra

obecrieyeHus.

Crioco0bl U cpesicTBa 00ecTieYeHNs Ha-
NEKHOTO (PYHKIIMOHUPOBAHUSI CPEJICTB
UKT.

be3omacHoCTh, THTHEHA, SPrOHOMHUKA,
pecypcocOepexeHue, TEXHOJIOTH-
Yyeckue TpeOOBaHUS TPH JKCIUTyaTa-
IIMA KOMITBIOTEPHOTO pabovero Mecra

'uruena, SproHommka, pecypcocOepe-
KEHHE, TeXHOJIOIMYecKue TpeOOBaHUs MpHU
SKCIUTyaTalliil KOMIIBIOTEPHOTO pabouero
MecTa
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Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuune nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
3.2 Texnonoruu co3mganusi u oOpaboTku Tek- | CpencTBa moucka M aBTo3aMeHbl. | CucteMbl mpoBepku opdorpadguu u rpam-
CTOBOU MHpOPMAITIHT Uctopust wusMmenenuit. Hcnonb3o- | MAaTHUKH.
BaHHWE TOTOBBIX IMa0IOHOB W co- | CpeacTBa co3MaHMA M PENAKTUPOBAHUS
3MaHue COOCTBEHHBIX. Pa3paboTka | MaTeMaTHUECKUX TEKCTOB. TexXHHYEecKue
CTPYKTYpbl ~JOKYMEHTa, CO3JaHHE | CpelCTBa BBOJAa TeKcTa. Pacmo3HaBaHMe
THUMEPTEKCTOBOTO MoKyMeHTa. CTaH- | TeKkcTa
oapTel  OMOIHOrpadUUecKux  Omu-
CaHui
3.3 TexHosnorus co3nanus 1 00paboTKU rpadruecKoi U My IbTUMEINHHON HH(pOpMaIK
3.3.1 ®opmatsl npenctaBineHus rpaduyeckux | Cozoanue u npeobpazosanue ayouo- | TexHuueckue cpeacTBa BBOJA rpapuueckux
Y 3BYKOBBIX OOBEKTOB BU3YANBHBIX 0OBLEKMOG nzobpaxenuit. KanpupoBanue  wu300pa-
kenuil. l[BeroBbie wmoxenu. Koppekius
n3o0paxenuii. Pabota ¢ MHOTOCIIONHBIMU
M300paKCHUSMHU.
Pabora ¢ BekTOpHBIMU TpadUIECKUMU 00B-
ektamu. ['pynmupoBka M TpaHchopManus
00beKTOB. TexHOIOruM BBOAA U 00pabOTKH
3BYKOBOM M BUI€OMH(pOpMAIUU
34 O6paboTka yrcaoBoil HH(pOpMALUU
34.1 O0paboTka CTAaTUCTHYECKUX JTAHHBIX [Ipumepsl ucmonb30BaHuS TUHAMH- | TexHomoruss 0oOpaOOTKM dMCIIoBOM HHOp-

YecKUX (DJIEKTPOHHBIX) TaOJIUIl Ha
MpaKTUKE (B TOM YHMCIE — B 3a/Jayax
MaTEeMaTUYeCKOr0 MOJIEITUPOBAHMUS )

Maiui. BBon W penakTupoBaHHE JIaHHBIX.
ABrozanonHeHre. PopMaTUpPOBAHUE SYEEK.
Cranmaptaeie  QyHKImMU. Bumel  cchuiok

1 KprI/IBOM O603HaquBI JAUIAKTUYCCKUEC CAUHHUIBI, COOTBCTCTBYIOIIUC B ITOOIT 6J'lOKy PE3YJIbTATOB ((BBIHyCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYYUTHCS) .
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Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hannuune nosnnuii ®K 'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
3.4.2 Hcnonp30BaHne AMHAMUYECKUX (DJIEKT- B popmynax. DumbTpanisi U COPTHPOBKA
POHHBIX) TAOJIUIl 7SI BBIIOJHEHUS y4eO- JAHHBIX B IMarna3oHe win Tabnuie. Pemenue
HBIX 3a/IaHUN W3 Pa3IUYHBIX MPEIMETHBIX BBIYKMCIIMTENILHBIX  33/1ad M3  Pa3IMYHBIX
oOnacreit npeaMeTHbIX  oOmactedl.  KommbrorepHsie
CpeJICTBa TIPECTABIICHUS M aHAJIM3a JaHHBIX.
Busyammzaumss  pganHeix.  Crathctudeckas
o0paboTka qaHHBIX. OOpaboTKa pe3yabTaToB
HKCTIIEPHMEHTA
3.5 TexHon0rMM NOKCKA M XpaHeHHs HHPOpMaLUU
3.5.1 Cucrembl ympaBieHuss 0a3aMu JaHHBIX. | PersiiinoHHble (TabnuuHble) 6a3bl NaH- | [ToHsTHE ¥ Ha3HadeHWe 0as3bl JIAHHBIX
Opranuzanus 60a3 JaHHBIX HbIX. Tabmuua — HpeacTaBieHUeE (mamee — bJI). Knaccubuxamus B/l
CBEJCHUI 00 OIHOTHUITHBIX OOBEKTAX. | CpcTeMEI ympasienns  BJ[  (CYBJ).
Ione,  samuce.  KimoueBble  HONA | Tagmumpr. 3amuck u mome. Kmouesoe mode.
Tabmaupl. CBAsH MEKIy Tabnuuamu. Tunel mganHbix. 3ampoc. Tumbl 3ampocos.
Cxema pannbix. llomck u  BBIOOp 3 C
B 06a3ax maHHbIX. COPTUPOBKA JaHHBIX. AHpOCHL € - MapaMeTpamil. L OPTHPOBKA.
Co3nmaHue, BeleHUE U HCIOJIL30BaHHE (DHHBTpaHHﬂ' Bblucisiemble nons.
643 JAHHBIX TP DEIICHUH YUeOHBIX Muororabnuunbie  BJl.  CBszu  mexnay
Y MPAaKTHYECKHUX 33129 TabnHuIaMu
3.5.2 Hcnonp3oBaHne WMHCTPYMEHTOB TOWCKO- | PacmupenHslii nmouck wuHbopmauuu | PacmmpeHHBIH MOMCK WHPOPMALUU B CETH
BBIX cucTeM ((OpMHUPOBAHKE 3aIIPOCOB) Bcetn HMurepuer. Hcnons3oBanue | MatepHer. Mcmonb30BaHue —S3BIKOB  TIO-
A3BIKOB IOCTPOEHUsA 3ampocoB. IIpo- | crpoenus 3anpocos
O6reMa MOMJIMHHOCTUA TMOJYYEHHOU
UHpOpMaIUH
3.6 TeleKOMMYHHKAITMOHHBIC TEXHOJIOTHH
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Kon Kon DJIeMeHThI CoJiep:KaHusl, MPoBepsieMble 3aJaHUSIMU IK3aMeHAIHOHHOI padoThI
pa3- | KOHTPOJIH- DenepajbHbIil KOMIIOHEHT Hamnuue no3unuiit ®K I'OC
JeJa | pyemMoro rocy1apcTBEHHOI0 00pa3oBaTeIbHOTO B I1IOOII COO
3JIEMEHTAa | CTAHAAPTA cpeAHero (I0JIHOr0) 0011ero 0a308vlii yposens VenyOnénnblll ypOoGeHsb
o0pa3oBaHus
3.6.1 [TpuHIMIBI TOCTPOCHHSI KOMITBIOTEPHBIX | [IpUHIIMTIBI  TIOCTPOCHHUsT KOMIIbIO- | HOBBIE BO3MOKHOCTH W TIEPCIEKTUBBI pa3-
cerei TepHBIX cereil. CeTeBble MPOTOKOJIBI. | BUTHA MHTepHETa: MOOMIBHOCTD, 00JIauHbIE
WNnrepner. Apapecauust B cetu WH- | TeXHONIOrMM, BUPTyalnu3alus, COLUAIbHBIE
tepHeT. CHucTreMa JOMEHHBIX HWMEH. | CEPBUCHI, JOCTYITHOCTb.
Bbpaysepst Untepner. Anpecaruss B cetu HMHTepHET
(IP-agpeca, wmacku moxceru). Cucrema
JTOMEHHBIX HMEH. TexHoisoruts WWW.
Bbpayzeprr. Pa3paborka BeO-caiiToB. S3bIK
HTML, xackaansie Ta0bmuip! ctuieit (CSS)
3.7 TexHosioruu ymnpasieHus, TuianupoBanus | CouuanbHble CETH — OpraHu3anus | TeXHOJOTUSl BBIMOJHEHUS HCCIIC0BATEIIb-
Y OpPTaHU3ALNU JACSITETFHOCTH YeJIOBEKa KOJUIEKTUBHOTO B3aMMOJICHCTBHSI | CKOTO MPOEKTA: MOCTAHOBKA 3a/1a4yH, BHIOOD

1 0OMeHa JaHHBIMA

METOJIOB  MCCIIEJIOBAHMs,  COCTABJICHUE
IPOEKTa U IUIaHa paboT, TOATOTOBKA HCXO-
HBIX JAaHHBIX, NPOBEACHUE MCCIIEJO0BaHUA,
¢dopMynaMpoBKa  BBIBOAOB,  IOJATOTOBKA
otuyéra. Bepudukanus (mpoBepka HaaEX-
HOCTH U COIJIACOBAaHHOCTH) HMCXOJHBIX
TaHHBIX W Banuuauus (MpoBepKa JOCTO-
BEPHOCTH) pE3yJIbTATOB UCCIIEJOBAHUS
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Tpunooicenue 1

IlepedyeHb aJIropuTMOB, BXOASIIUX B dJIeMEHT coAeps:kanus 1.6.3
«IlocTpoeHne aIropuTMOB M NPAKTHYECKHE BBIYMCJICHUS», IPOBEPsieMbIi
Ha EI'D no undopmaruke

— AJITOpPUTMBI HCCIICIOBAHUS JJIEMEHTApPHBIX (DYHKIMNA, B YAaCTHOCTU — TOYHOIO H
NpUOIMXKEHHOTO pEelIeHUs KBaJpPAaTHOTO ypPaBHEHUSI C IIEJIBIMU U BELIECTBEHHBIMHU
KodhhuImeHTaMu, onpeIeIeHUs SIKCTPEMYMOB KBaAPaTUIHOW (DYHKIIMHM HA OTPE3Ke.

— AJropuTmbl aHanM3a U MpeoOpa3oBaHMs 3amUced 4YuceNl B MO3UIMOHHOW CUCTEME
CUUCJIEHUSI.

— AJTOpPUTMBI, CBSI3aHHBIE C JEIUMOCTBIO LENbIX unces. AnroputMm EBkimmma miis
onpenenenuss HOJL nByx HaTypaJIbHbIX YUCEN.

— AJropuTMBI TUHEHHOU (0JHOMPOXOHOM) 00paOOTKHU MOCIEI0BATEIHLHOCTH Uncen 6e3
VCIIOJIb30BAHUS JIOITOJTHUTEIIBHOM IIaMSTH, 3aBUCSILIEN oT JUTUHBL
MOCJIEIOBATENBHOCTU (BBIYMCIEHUE MAKCUMyMa, CyMMBbl, JIMHEHHBIM MOHWCK U T.IL.).
OOpaboTka 3JIEMEHTOB MOCIEI0BATEILHOCTH, YAOBJIETBOPSIOMIMX ONpeAeIEHHOMY
YCJIOBUIO (BBIYMCIICHHE CYMMBI 33IaHHBIX 3JIEMEHTOB, NX MAaKCUMyMa U T.I1.).

— Adgroputmsl 00paboTku MaccuBOB. [Ipumepbl: mepecTaHoBKa 3JIEMEHTOB TAaHHOTO
OJIHOMEPHOTO0 MaccuBa B OOpPaTHOM TMOPSAIKE; UUKIWYECKUW CABUT 3IIEMEHTOB
MacCHBa; 3allOJHEHUE JBYMEPHOIO YHCIOBOIO MAacCHBa IO 33JaHHBIM IMpPaBUIAM;
IIOMCK DJIEMEHTa B JBYMEPHOM MACCHUBE; BBIUHCICHHE MaKCUMymMa W CyMMBbI
AIIEMEHTOB JIBYMEPHOI'0 MaccuBa. Becmaska u yoanenue 31eMeHmos 6 Maccuse.

— PexypcuBHBIE AJITOPUTMBI, B YACTHOCTH: HAXO0XKICHUE HATYPAJIbHOM U LEJIOW CTEIECHH
3aIaHHOTO  HEHYJIEBOTO  BEIIECTBEHHOIO YMWCJA; BBIYMCIEHHE (DAaKTOpHUAJIOB;
BBIUMCIIEHUE #-TO D3JIEMEHTAa PEKYPPEHTHOM MOCJIEN0BATEILHOCTH (HAIpuMmep,
nocnenoBatenbHocTH Pubonauum). I[locTpoenune u aHanus jaepeBa PEeKYpPCUBHBIX
BbI30BOB. BO3MOXXHOCTh  3allUCHM  PEKYpPCUBHBIX  aJIrOPUTMOB  0€3  SBHOIO
VICIIOJIb30BAHUS PEKYPCHUU.

— AJTropuTMBI aHaJM3a CUMBOJBHBIX CTPOK, B TOM YHCJE: MOACYET KOJIMYECTBA
MOSIBJICHU CHMBOJIa B CTPOKE; pa3OHeHHe CTPOKM Ha CJIOoBa MO MPOOETbHBIM
CHMBOJIaM; ITIOMCK IOJICTPOKH BHYTPH JaHHOM CTPOKH; 3aME€HA HaAUJAECHHOU IOACTPOKH
Ha JPYTYyIO CTPOKY.

— AJTopuTMBI MPUOIMKEHHOTO PEIICHUs YpPaBHEHUI Ha JTaHHOM OTpE3Ke, Hampumep,
METOJOM JICJIEHHs OTPE3Ka MOII0JIaM.

— AJropuTMbl MPUOJMKEHHOTO BBIUMCICHUS JJIMH W IUIOUIaIe, B TOM YHCIE:
NpUOIMKEHHOE BBIYMCIEHUE [JUHBI IJIOCKOW KPUBOM MyTEM ammpoKCHUMaluu eé
JIOMaHOW; TPUONMKEHHBINH TMOACUET METOAOM Tpaleluid IUIOMAaU 1Moj Tpaduxom
dbyHKIMHU, 3aJaHHON (OpPMYIIOHN, MPOrpaMMOi WM TaOIHIIeH 3HAUCHHIA.
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