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KontponbasiMu u3MeputenbHbiME MaTepuasiaMu (manee — KKWMM) EI'D  oxBadensl
OCHOBHOE COJIepaHHe Kypca HH(OPMATHKH, BAKHEHIIIHE ero TeMbl, HanboJiee 3HAYNMbIH B HUX
MaTepuai, OJHO3HAYHO TPAKTYeMbIii B OOJIBIIMHCTBE MPENOAABACMbIX B IIKOJE BapUaHTOB
Kypca wuHpopMmaruku. Pabora comepKHUT Kak 3amaHus 0a30BOTO ypPOBHS CIOXKHOCTH,
MPOBEPSIOUINE 3HAHUA M YMEHHS, COOTBETCTBYIOIIHE 0a30BOMY YpPOBHIO IOJTOTOBKU
Mo MpEeAMETY, TaK W 3a/JaHus TOBBIIICHHOTO W BBICOKOI'O YPOBHEH, MPOBEPSIONIUE 3HAHUS
U YMEHUS, BJIaJICHUE KOTOPHIMU OCHOBAHO Ha YIIIyOJIEGHHOM M3yYeHUH MpPEAMETa.

EI'D no undopmaruke B 2026 r., kak u B 2025 1., IpOBOIMICS B KOMITBIOTEPHOH (opme.
Jnsa BemonHenus 11 w3 27 sKk3aMEHAIMOHHBIX 3aJaHHM HEOOXOAMMO OBLIO MCIIOJIB30BaTh
KOMITBIOTEP CO CHEIUATM3UPOBAHHBIM MPOTPAMMHBIM OOecriedeHreM (TEKCTOBBIN IPOIIECCOp,
pEeNaKkTOp SJEKTPOHHBIX TaONul, cpeasl mnporpamMupoBanusi). B uwmcino stux 11 3amanwmii
BXOJIMJIM 33JIaHUS HA MPAKTUYECKOE MPOrpaMMHUPOBAaHUE, PAOOTY C AJIEKTPOHHBIMU TaOIUIIAMU
u 06a30ii JaHHBIX, a TaKKe HHPOPMALIMOHHBIH MOUCK CPEACTBAMH TEKCTOBOTO pPeIaKTopa.

ITo cpaBHeHnuto ¢ 2025 r. cyl1eCTBEHHbIX U3MEHEHUH B MOJIEIHU 3K3aMEHa HE MPOU30IILIO,
3a UCKJIFOUEHHUEM CMEHBI allTOPUTMHYECKOTO UCIIOHUTEINS B 3aJJaHUSX JIMHUU 12 MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH.

Bcero B paboty 2026 r., kak u B 2025 1., BX0aA1J10 27 3a/1aHUii, KOTOPBIMH OXBaTHIBAIUCH
CJICYIONIHNE COJICPKATEIbHBIE pa3aeiibl Kypca HHHOPMATHKH:

e wuH(DOpMaIMs U e¢ KOAUPOBAHUE,;
MOJICIIMPOBAHUE U KOMITBIOTEPHBIH SKCIICPUMEHT;
CHCTEMBI CUHCIICHUS,

JIOTHKA U QJITOPUTMBI;

AIIEMEHTHI TEOPUH AITOPUTMOB,;
IpOTPaMMHUPOBAHHUE;

00paboTKa YMCIOBOM HH(POPMAIIHH;

® TEXHOJIOTUH TOUCKA U XpaHESHUs HHPOPMALINH.

JIMarHOCTHYECKHE BO3MOXXHOCTH JAaHHOW JK3aMEHAIIMOHHOW MOJIENU  TTO3BOJISIOT
IPOBEPATh COOTBETCTBUE YPOBHS TOATOTOBKM YYaCTHUKOB 3K3aMeHa TpeOOBaHUSIM
K TpPEIMETHBIM pe3yibTaTaM, OTPAXKAIOUIMM COTJACHO (QenepaTbHOMYy TOCYJapCTBEHHOMY
00pa30BaTeIbHOMY CTaHAAPTy CPEIHEro 001Iero 0Opa3oBaHus CIEAYIOLIEE.

J51s 6a30BOr0 ypOBHS U3Y4YE€HUS HH(DOPMATUKHU:

® BIQJICHWE HABBIKAMH AJTOPUTMHUYECKOTO MBIIUICHHUS W TIOHUMaHHE HEOOXOIUMOCTH
(bopMaIbHOTO ONKCAHUS AITOPUTMOB,;

e BJAJCHWE YMEHHEM IIOHMMaTh MPOTPaMMbl, HaNHCAaHHbIE Ha YHHBEPCATbHOM
ANTOPUTMHYECKOM SI3BIKE€ BBICOKOTO YPOBHS, YMEHHEM aHAJIU3UPOBATh AITOPHUTMEI
C MCIOJIb30BaHMEM TaOJINIL; 3HAaHHE OCHOBHBIX KOHCTPYKLIUN MPOTrpaMMHUPOBaHMUS;

e BIAJCHMWE CTAaHJAPTHBIMH NpPUEMaMH HamUCaHUs Ha AJTOPUTMHUYECKOM  SI3BIKE
OpoTpaMMbl IS PEIIeHHs] CTaHAApPTHOW 3aJadd C HCIOJb30BAaHMEM OCHOBHBIX
KOHCTPYKIUH MPOrPaMMHUPOBAHUS U OTJIAJKH TAKUX MIPOTPaMM;

¢ c(opMHUPOBAaHHOCTh MPEACTABICHUH O KOMIBIOTEPHO-MAaTEMaTHUYECKUX  MOJEISX
U HEOOXOMUMOCTH aHalIW3a COOTBETCTBHS MOJICIA W MOJCIUPYEeMOro OOBEKTa
(mporiecca), o cocodax XpaHEeHUs: U MpocTeieil 00paboTke NaHHBIX; 3HAHUE MMOHATHUS
0a3 TaHHBIX U CPEJICTB JIOCTYIIAa K HUM; BIIaJICHUE YMEHHEM padoTaTh C HUMH.

Jnst yrimyOIeHHOro YpOBHS U3y4eHUs! HH(POPMaTHKU:

® OBJIAJCHHE MMOHATHEM CIIO)KHOCTH aJITOPUTMA, 3HAHWE OCHOBHBIX aJITOPUTMOB 00pabOTKU
YHCIIOBOM M TEKCTOBOW MH(POPMAIINH, aITOPUTMOB TIOMCKA i COPTHPOBKH;

® BIIAJICHHWE YHUBEPCAJIHHBIM S3BIKOM IPOTPAMMHUPOBAHUS BBEICOKOTO YPOBHS (IT0 BBIOOPY),
NPEJCTAaBICHUSAMHA O 0a30BBIX THIIAX JaHHBIX W CTPYKTypax [aHHBIX, yMEHHEM
HCTIOJIF30BaTh OCHOBHBIE YIIPABISIONINE KOHCTPYKIIHH;



e RBJAJICHUE HABBIKAMH U OIBITOM pPa3pabOTKH TMporpaMM B BBIOpaHHOW cpene
NPOrPaMMHUPOBAHUS, BKIIOYas TECTUPOBAHME W OTIAAKYy MPOrpaMM; BIAJCHHE
3JIEeMEHTAapHBIMU HaBbIKAMU (popMaNu3aliy MPUKIATHONW 3a7aud U JOKYMEHTHPOBAHUS
porpamm;

e CcPOPMUPOBAHHOCTH MPEICTABICHUIA O BAXXHEHIINX BHJIAX JUCKPETHBIX OOBEKTOB U 00
UX TMPOCTEHIINX CBOWCTBAX, AJIrOpUTMaxX aHalu3a 3ITUX OOBEKTOB, O KOJUPOBAHUU
U JIGKOJUPOBAHWUU JIaHHBIX ¥ TMPUYMHAX HWCKAKEHUS JIaHHBIX TMIpH [epenade;
CUCTeMAaTH3alusl 3HAHUI, OTHOCAUIMXCA K MaTeMaTHYeCKHUM OO0BbeKTaM HH(OPMATHKH;
YMEHHUE CTPOHUTHh MaTeMaTW4ecKre OOBEKTh MH()OPMATHKH, B TOM YHUCIE JOTMYECKHE
bopMyIIBI,

e chopMUPOBAHHOCTH 3HAHUI 0a30BBIX MPHUHIIMIIOB OpPraHU3AlMH U (PYHKIHOHUPOBAHUS
KOMITBIOTEPHBIX CETEH;

® BIIAJICHUE OCHOBHBIMHU CBEICHUSAMH O 0a3ax JaHHBIX, 00 UX CTPYKTYpe.

Bce 3amanHus 5K3aMEHAllMOHHOM pa0OThl OTHOCATCS K THIy C KPAaTKUM OTBETOM.
[IpaBuiibHOE BBIMOJIHEHHE KAXIOTO W3 3adaHuil 1-25 omeHuBasioch B 1 mepBUYHBIN Oan,
3ajanuii 26, 27 — B 2 IepBUYHBIX Oauia.

MaxkcuManbHOE KOJIWYECTBO IMEPBUYHBIX OalljioB, KOTOPOE€ MOXKHO OBUIO MOJY4HUTh
3a BBITIOJTHEHUE BCEX 3aJaHHMi JK3aMCHAMOHHOW PaboTHI, — 29, U3 HHUX KOJIMWYECTBO OAUIOB,
KOTOphIE MOXXHO MaKCHMalbHO HaOpaTh 3a 3a/JaHus, IJi1 BBIIOJHEHHUS KOTOPBIX TpedyeTcs
KOMIIBIOTEp, cocTaBisieT 13.

B ocnoBHoMm mepuone EI'D 2026 r. mo wuHdopmaruke NPUHAIU y4yacThe Oolee
131 teic. wenoBek. Cpemnuii TectoBbli Oamn — 58,39. bonee 82 % yd4acTHUKOB 3K3aMeHa
MIPeoI0JIeN I MUHUMaTbHBIN Oait (6 11.6. / 40 1.6.). JJonst 100-6amipauKoB coctaBuia 0,5 %.

B IlpunoxeHun mnOpuBeneHbl  pe3yabTaThl  (CPEIHUN  MPOLEHT  BBINOJIHEHUS)
9K3aMEHAIIMOHHOW paboThl AN Kaxkaoi auHuu 3aganuil. CpeaHue MPOLEHTHI BBINOJIHEHUS
3aJlaHuil IpejicTaBlIeHbI Ha quarpamme (puc. 1).
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Puc 1. Cpennuie npoLeHTHI BHINOIHEHUS 3aJaHUI

Hcxons u3 3Ha4eHM HUKHUX TPaHUI] MPOLIEHTOB BBIMOJHEHUS 3aJaHUM pa3iIndHbIX
ypoBHel cinoxxknoctu (60 % s 6azosoro, 40 % s nossieHHOro U 20 % A7 BBICOKOTO),
MOKHO TOBOPUTH O COPMHUPOBAHHOCTU Yy YYAaCTHHKOB 3K3aME€Ha IpPOBEpSIeMbIX Ha IK3aMEHe
3HAHUU U YMEHHUM.



YyacTHUKaMH 3K3aMeHa MPHU BHITIOJHCHUH 33/IaHUK 0a30BOTO U MOBBLIIICHHOTO YPOBHEH
CIIO)KHOCTH OBUI TPOJEMOHCTPUPOBAH HauOojiee BBICOKHHA YpOBEHb C(HOPMHPOBAHHOCTH
CIEAYIOUIMX 3HAHUW U YMEHHUIA:

. YMEHHE MPEICTABIATh U CYUTHIBATH JAHHBIC B PAa3HBIX THUIAX HH()OPMAIIMOHHBIX
Mozelel (CXeMbl, KapThl, TaOIuIIbl, rpaduku 1 GOpMYIIbI);

. YMEHHE CTPOUTH TAOIUIBI UICTUHHOCTHU M JIOTUYECKUE CXEMBI,

. YMEHHUE OCYIIECTBIATh MOMCK HH(OPMAIIMH B PEISIIIMOHHBIX 0a3ax JaHHBIX;

. YMEHHE KOJUPOBATh U IEKOIUPOBATH HHPOPMAIIHIO;

. 3HaHUE O IMO3UIMOHHBIX CHUCTEMaxX CUYHUCICHHS ¥ JIBOUYHOM IPEIICTABICHUH
nH(pOpPMAIIUK B TAMSITH KOMITBIOTEPA;

. YMEHHUE OCYIICCTBIISTh WH(POPMAIMOHHBIA TIOUCK CPEACTBAMH OIEPAIIHOHHOMN

CHCTEMBI WJIN TEKCTOBOTO MIPOIIECCOpa;

. YMEHUE aHAIM3UPOBATh PE3YJIbTAT UCIIOTHEHUS AJITOPUTMA;

. 3HAHHUE MTO3UIIMOHHBIX CUCTEM CUUCIICHUS;

. YMEHHUE BBIYUCIISITh PEKYPPEHTHBIC BBIPAYKCHHS;

. yMeHHe 00pabaThiBaTh BEIICCTBCHHBIC BBIPAKCHUS B AJICKTPOHHBIX TA0IHIIAX;

. YMEHHUE aHAITU3UPOBAThH AITOPUTM JIOTUYECKON MBI,

. YMEHHE HaXOJIUTh BBITPHIIIHYIO CTPATETHIO UTPHI.

VY yuactHukoB EI'D B TekyiieMm roay BOSHUKIM 3aTPYAHEHMs IPU BBINOJIHEHUN 33 aHUN
MOBBILIEHHOI'O U BBICOKOTO YPOBHEH CII0KHOCTHU, KOHTPOJIUPYIOLIUX CAEAYIOUINE YMEHUS:

. yMeHHE 00pabaThiBaTh IEIOYUCICHHYI0 HWH(POPMALHUIO C HCIOJIb30BAaHHEM
COPTHPOBKH;

. YMEHHE co37aBaTh coOcTBeHHBIe mporpammbl (10-20 ctpok) mis oOpaboTku
CUMBOJIbHOI HHpOpMaIIHH;

. yMEHHE co37aBaTh coOcTBeHHBIE mporpammbl (10-20 cTpok) mins oOpaboTku

1IEJI0YNCIICHHON HHpOpMAIIHH;

Tunuyable  HenocTaTkM B 00pa3oBaTeNbHOM  MOJATOTOBKE,  MPOSBIISIOLIUECS
B 3aTPYAHEHUAX NPU BBINOJHEHHUH 3a/IaHUM IOBBIIIEHHOTO W BBICOKOI'O YPOBHEW CIIOKHOCTH,
1enecoo0pa3Ho paccMaTpuBaTh Pa3leNbHO s TPYNI YYaCTHHUKOB 3K3aMEHa C pasInYHbIM
YPOBHEM IMOATOTOBKH, MOCKOJIBbKY 3TH HEIOCTATKH, KaK MPaBUJIO, CIIEUU(UUHBI JUIS KaXKIOH
TaKOW I'PYIIIIHIL.

JUis XapakTepUCTUKH pPE3yJbTaTOB BBIINOJHEHUS padOThl TIpyHHaMH 3SK3aMEHYEMBIX
C Pa3HBIMHU YPOBHSMH IOATOTOBKH BBIIEIAETCSA YETHIPE TPYIIIIBL.



Kparkast XapakTepucTUKa pe3yibTaTOB BBINOJHEHHS 3K3aMEHAllMOHHOW paboThl
IpyINIamMy BBITYCKHUKOB C Pa3IMYHBIM YPOBHEM MOATOTOBKH MPUBEICHA B TAOIUIIE HUXKE.

Tabnuia

Onucanue oTAeIbHBIX IPYIIT
YYACTHHKOB JK3aMeHa

Onucanue ypoBHS OATOTOBKH OT/eJIbHBIX TPYNII
YYACTHHKOB JK3aMeHa

I'pynma 1
Tecrossiit 0aut — 0-39

ITepBuunsiii 6amn — 0-5

Huzkuii ypoBeHb MOJATOTOBKH. DJIEMEHTHI COAEPKaHUS
porpaMMbl 10 WHPOPMATHKE HE YCBOCHBI JaKe Ha
0a30BOM ypOBHE

['pynmna 2
TecToBblii 0amt — 40-60
[TepBuyunsIii 6amt — 6-13

Y noBiieTBOpUTENBHASA IOATr0TOBKA. YyacTHUKH
IPOJAEMOHCTPUPOBAIN 0a30BbI YPOBEHb KakK 4YHCTO
TEOPETUYECKOM  MOJATOTOBKH, TaK W paboOTHI
¢ KommbloTepoM. Jlns 9TOH rpynmbel  TUIUYHO
BBIMIOJIHEHUE OoJbleii yacTh 3agaHuil  ©a30BOTO
YPOBHSI M MEHbIIEH 4YacTH 3aJaHUi IOBBILIEHHOTO
YPOBHA CJIOXHOCTH, YTO IO3BOJIACT CACIATh BBIBOJ
0 CHUCTEMaTHMYECKOM OCBOEHHMM Kypca HH(OpMATHKH,
HO €CTh CYUIECTBEHHbIE IIPOOEIIBI

I'pynna 3
TecroBerii 6amt — 61-80
[TepBuunsiii 6amn — 14-21

Xopomasg IOArOTOBKAa. OJTa TIpylnna  YCHEUIHO
CIIpaBIISCTCS € 3alaHUAMHU 0a30BOro YpOBHS, OOJbIIEH
YacTbI0 3aJaHUK IOBBILICHHOIO YPOBHS CII0O)KHOCTH
U OTHENbHBIMM  3aJaHMSIMU  BBICOKOI'O  YpPOBHSA
CJI0KHOCTH.

VY sK3aMeHyeMBIX W3 3TOW Tpynmsl chopMupoOBaHA
IIOJIHOLICHHAs. CUCTEMa 3HAaHUM, YMEHMM U HaBBIKOB
B o0Omacth WHGOPMATHKH, HO OTIEIbHBIE TEMBI
YCBOEHBI MMM HEI0CTaTOYHO IITyOOKO

['pynna 4
TecroBbrii 0amn — 81-100
[TepBuunkIii 6amt — 22—-29

Bbicokuii  ypoBeHb MOArOTOBKM. JTO Hauboiee
MOATOTOBJIEHHAs rpynna ydacTHUKoB EI'D, cuctemHo
u  TiayOOKO  OCBOMBIIMX  COJEpXaHUE  Kypca
uH(pOpMaTUKHU. DTa TpyMma dK3aMEHYEeMbIX YBEPEHHO
CITpaBJISIETCSl C 3aJaHUSMHU 0a30BOTO W TOBBIIIEHHOTO
YpOBHEH CIIO)KHOCTH ¥ Oonbllell 4YacThio 3aJaHuid
BBICOKOTO  YPOBHSI  CJOKHOCTH, JIEMOHCTPHUPYET
aHAJUTUYECKWE HAaBBIKM B BEINIOJHEHUU 3aJaHuH,
B KOTOpPhIX OT Yy4YaCTHHKa »JK3aMeHa Tpedyercs
JIEMCTBOBATH B HOBBIX JJI HETO CUTYaIUsIX




CpenHuil TPOUEHT BBINOJHEHUS 3aJaHWil MO rpynmnaMm ydacTHUKOB EI'D ¢ pasHbiMu
YPOBHSMH IMOATOTOBKH IIPHUBCICH HA PUC. 2
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Puc 2. Cpennuit npoLieHT BBHITOJHEHUS 3a1aHu 10 TpynnaM ydacTHUKoB EI'D ¢ pazHeiMu
YPOBHSIMH ITOATOTOBKH

AHanmu3 pe3ynbTaTOB »dK3aMEHA TII0Ka3bIBACT, 4YTO Y 9SK3aMEHYEMBIX BBIPAOOTaHBI
NpOYHbIE M TIOJIHBIE TEOPETHYECKHUE 3HAHMA, CTOMKHE YMEHUS NPaKTHYECKOH paboThI
C KOMIIBIOTEpOM (MIporpaMMHUpoBaHue, 00paboTka HH(GOPMALUK B 3JIEKTPOHHBIX TaOIUIAX
u 0azax JaHHBIX, HH()OPMAIIMOHHBIN TTOUCK).

Heo06xoauMo OTMETUTb, YTO KJIIOUEBBIM (DaKTOpOM BbINMONHEHUs 3aaaHuil EI'D mo
uHpOpPMATUKE SBISIETCS CPOPMHPOBAHHOCTH METANPEIMETHBIX HABBIKOB CaMOCTOSITEIHHOTO
IUIAHUPOBaHUSI W  OCYLIECTBICHMS LIENEHANPABICHHOM JEsATeIbHOCTH, BKJIIOYas YMEHHUs
aHAJTM3MPOBATh IIOCTABJICHHYIO 3a/adyy M TE€ YCIOBHUS, B KOTOPBIX OHa JOJDKHA OBITh
peanu3oBaHa, HaxoAuTh S(PQEeKTUBHbIE MYTH  JOCTIDXKEHUS  pe3yibTara,  BBIABIATH
QIbTEpPHATHUBHBIE HECTaHJAPTHBIE CIOCOOBI pEIIeHHWs ITO03HABAaTEeNbHBIX 3a]ad, OIEHHBAThH
NPaBUIBHOCTH BBINOJIHEHHS MTOCTABICHHOW MO3HaBaTeNbHON 3a7auu. OCOOEHHO 3TO BAXXHO IS
BBITTOJIHEHHS] KOMITBIOTEPHBIX 33/IaHUI BCEX YPOBHEH CIIOKHOCTH, MMOCKOJIBKY OHH, KaK MPaBUJIO,
OpernonaraloT pa3OueHre Xo/a BBIIOJHEHMs 3a/laHUil Ha HECKOJBKO ITAloB, B KaKIOM M3
KOTOPBIX  TpeOyeTcs  TPOJEMOHCTPUPOBATH  BJaJeHHE KaKk  TEOPETHYECKUMH,  TaK
U TPaKTHUKO-OPUEHTUPOBAHHBIMHM JJIEMEHTaMHU COJAEp)KaHus Kypca. I[Ipm 3TOM HeBepHOe
TUIAHUPOBAHHUE CBOUX JICHCTBHI MOXET MPUBECTH K HEBEPHOMY OTBETY M/Win HEID(HEKTHBHOMY
BBITOJIHEHUIO 3a/IaHUS C TOUKH 3PEHUS BPEMEHHBIX 3aTpar.

JUis XapakTepUCTUKU Pe3yJbTaTOB BBIMOJHEHUS pabOThl TpyINIaMH HK3aMEHYEeMBbIX
C Pa3HBIMH YPOBHSMH TIOJTOTOBKH BBIICISICTCS YETHIpE TPYMIBI. B KaduecTBe TpaHUIIBI MEKIY
rpynmnoii 1 u rpymnmoii 2 BeIOUpaeTcss MUHUMAJBbHBIN MEpBUYHBIA 0ajll Ha yIOBJIETBOPUTEIBHYIO
OIIeHKY (6 IepBUYHBIX 0AIIIOB, 9YTO cOOTBeTCTBYET 40 TeCTOBBIM Oaiam), MOJydeHHe KOTOPOTO
CBUJIETEJILCTBYET 00 YCBOGHHMM YYaCTHMKOM »HK3aMeHa OCHOBHBIX MOHSTHH U CrocoO0B
NeSITeTHbHOCTH Ha MUHUMAIIbHO BO3MOXKHOM YpOBHE. Bce Tectupyemble, He TOCTUTTIINE JaHHOTO
NEepBUYHOTO Oaiia, BIIEISIOTCA B Tpynny 1 ¢ caMbIM HU3KMM YPOBHEM HOJTOTOBKH.

I'pynmy 2 cocraBmsitor yuactHuku EI'D, HaOpaBmme 6—13 mepBHYHBIX OalioB, YTO
coorBercTByeT nuana3oHy 40-60 TtecToBbIX OamioB, M MPOJAEMOHCTPUPOBABIINE O0a30BBIN
YPOBEHb TOATOTOBKM KaK YHCTO TEOPETHUYECKOW, TaK M pabOTHl ¢ KOMIbIOTepoM. st 3Toit
TPYyNIbl TUIMYHO BBIOJHEHHE OOJIbLIeN YacTH 3aJaHuil 0a30BOro ypOBHS M MEHbIIEH 4yacTu



3aJJaHU{ MOBBIIIEHHOI'O YPOBHS CI0XHOCTH, YTO MO3BOJISIET CENaTh BBIBOI O CHCTEMATHYECKOM
OCBOCHMHU Kypca HH()OPMATHKH, HO €CTh CYILIECTBEHHBIE TPOOEIIBI.

K rpymme 3 oTHocsATcs ydacTHWKM, HaOpaBmme 14-21 mepBUYHBIA — Oain
(61-80 TecToBBIX 0ayuIOB). DTa TPYIINA YCHEUIHO CIPABJISIETCS C 33/JlaHUsIMU 0a30BOTO YPOBHH,
OonblIe YacThIO 3a/JaHUIl TOBBILIEHHOTO YPOBHS CIIOXKHOCTH W OTIEIbHBIMU 3aJaHUSMHU
BBICOKOT'O YPOBHS CIOKHOCTH. Y 9K3aMEHYEMBIX M3 3TOH Ipynibl chopMUpoBaHa TMOTHOICHHAS
cucTeMa 3HaHWH, yMEHHUI U HaBBIKOB B 001acTH MH()OPMATHKHU, HO OTAEIbHBIE TEMbl YCBOCHbI
UMU HEJIOCTATOYHO TITyOOKO.

I'pymma 4 (22-29 nepsuunbix OamioB, 81-100 TecToBBIX OaIoB) AEMOHCTPHPYET
BBICOKHI ypPOBEHb MMOATOTOBKH. JTO HamboJyiee MOATOTOBIEHHAs Tpymma ydacTHUKOB EID,
CHCTEMHO U IIyOOKO OCBOMBILIMX COJEpXkKaHUE Kypca HH(POPMATUKK. DTa IpyIa 3K3aMEHyEeMbIX
YBEPEHHO CIIPABIIAETCS C 3aJaHUSIMUA 0A30BOTO U MOBBIILICHHOTO YPOBHEH CIOXKHOCTH U OOJIbIICH
YacThIO 3aJlaHUi BBICOKOTO YPOBHS CIOXHOCTH, JEMOHCTPUPYET aHAIUTUYECKHUE HAaBBIKU B
BBITIOJIHEHUH 3a/IaHHH, B KOTOPBIX OT YYaCTHHKA dK3aMeHa TpeOyeTcs IeHCTBOBATh B HOBBIX IS
HEro CUTYaIUsX.

Pazbepem mompoOHEe OCOOCHHOCTH TOATOTOBKH pPa3HBIX TPYHI AK3aMEHYEMBIX
Ha NpUMepe 3aJlaHui SK3aMeHallMOHHON paboThl.

VY4YacTHUKM 95K3aMeHa, HE MPeojoJieBlIe MUHMMalbHOro Oamia EID (rpymma 1),
CHPABJISIIOTCA JIMIIb C OTJEJIbHBIMU MPOCTHIMU 3aJaHUSIMH 0a30BOr0 YpOBHS, NPOBEPSIOIIUMU
MaTepual, M3y4aeMbli KaK B OCHOBHOM, Tak M B cTapumed mkosne. Tak, Hampumep, OHHU
JEMOHCTPUPYIOT ~ YMEHMs:  YCTaHaBIMBaTb  COOTBETCTBME  MeXay  HMHpopmaruei,
IpE/ICTABICHHOW B BHJC TaOiuIbl U rpada (3aganue 1); u3BiekaTh HHGOPMAIMIO U3 MPOCTOM
peNALHOHHON 0a3bl JaHHBIX C UCIIOJIBb30BAHUEM PEIAKTOpa ANIEKTPOHHBIX TadiuI (3a1aHue 3);
UCKaTh HH(OPMAIIHIO B TEKCTE CPEJCTBAMHU TEKCTOBOTO peaakTopa (3aganue 10).

[TpuBenem mpumepsl 3a1aHul 6a30BOT0 YPOBHS OJTHOTO M3 OTKPHITHIX BapuaHTOB 2026 T.,
CPAaBHMUTEJIBHO YCIIELUIHO BBIIOJHEHHBIX YYAaCTHUKAMU C HHU3KUM YPOBHEM IOJATOTOBKH M
CTaTUCTHUKY MX BBIIOJIHEHHSI 3TON TPYIIION.

IIpumep 1. 3agmanue 1 mnpoBepsieT yMeHHs MpPEACTAaBIATh M CUUTHIBATh JIaHHBIE
B pa3HbIX TUIMAX UH(OPMAIIMOHHBIX MOJIEeH (CXeMbl, KapThl, TAOIUIbI, Tpa@uKku U GOPMYJIBI).
Cpennwuii mporieHT BoimonHenus — 91,6 (B rpymme 1 — 66,9).

Ha pucynke cxema nopor N-ckoro paifona mzoOpaxeHa B Buje rpada, B Tabauie cojaepxarcs
CBEICHMSI O IPOTSHKEHHOCTH KaXKJ10M U3 3TUX JIOPOT (B KUJIOMETpPAX).

Homep nyHkTa C
1 |2 |3 |4 |5 |6 [7 |8
1 13 |5
2 21 398 |A
< |3 21 53
<[4 2 3
=5 [13 1 D
=6 [5 53 |2
27 39 1 30
=IE 8 3 30 G H

Tak kak TabmuIy M CXeMy PHCOBaIM HE3aBHCHMO JPYr OT Jpyra, HyMmepaius HacelEHHbBIX
NYHKTOB B TaOJMIle HUKAK HE CBsA3aHa ¢ OYKBEHHBIMU 00O03HaueHUsMHU Ha rpade. Onpenenure,
KaKoBa cyMMa MpoTsbkEHHOCTEH mopor u3 myHkTa B B mynkT C u u3 mynkra G B myHKT H.

B orBere 3anummTe 1e5oe 4ucio.



Pemnenne
HOZ[C‘-II/ITaeM KOJINYECTBO I[OpOF, HNCXOIAIINX U3 KAXI0T'0 HYHKTa.

A B C D E F G
3 3 3 3 2 2 2

[TynxT D oTnnyaeTcs oT OCTalbHBIX, IOTOMY YTO BCE TPOE €ro COCe/Iel UMEIOT POBHO 1O
JIBE JIOPOTH, JPYIMX TaKUX ITYHKTOB HeT. TakuMm oOpa3oMm, D coorBercTByeT HOMEpy 6 B
tabnuie. [lynkr H otnuuaercst ot apyrux coceaeit D tem, uto umeer omHOro cocena ¢ AByMs
noporamu — yHKT G. AHanu3upys Ta0iuily, ycraHaBiuBaeM, 4to H coorBercTByeT HOMEpy 1,
a G — 5, a nmuHa Toporu Mex 1y HUMH paBHa 13.

[TyHKT A OTIMYaeTCs OT OCTANBHBIX, TEM YTO U3 TPEX €ro COCENeH ABOE UMEIOT 0 TPU
JOpOTH, a TPETH — JBE, APYTUX TAaKMX IMYHKTOB HET. YuuThiBas, 4to G mmeer HOMEp 5,
noyrydaem, yto Homep A — 7, a Homepa myHKkToB B u C — 2 u 8 (mopsa0K B TaHHOM ciydae He
BaXXECH) U JAJIMHA goporu Mmexay B u C paBHa 8.

CkunazpiBast IuHBI gopor u3 nyHkra B B mynkT C u u3 myHkra G B myHKT H, monydaem:
13 +8=21.

Ortger: 21.

IIpumep 2. Iy cpaBHEeHUs pUBEAEM IpUMep aHanorudHoro 3aganus 2025 r. Cpegnuii
npoteHT BeinosgHenus — 89,6 (B rpymme 1 — 65,8).

Ha pucynke cxema mopor N-ckoro paiioHa m3o0pakeHa B Buue Tpada, B Tabnmie
COJIEPIKATCS CBEACHUSI O MPOTSHKEHHOCTH KaXKIOM U3 9TUX JOPOT (B KUIOMETPaXx).

Howmep nyHkra

1]2]3]al5]6]7] 8 D
1 15 24 12
2115 13
<
13 18 | 43 H
jan}
= | 4 9 41 A
s 5|24 18 39 E
=
E 6 43| 9 37
7 13 37 B* C
8 |12 41 | 39

Tak kak Tabmuily M CXE€My pHCOBAJIM HE3aBHUCHMO JApYyr OT Jpyra, Hymepauus
HaceJIEHHBIX IMYHKTOB B TaOJUIlE HUKAK HE CBs3aHa ¢ OyKBEHHBbIMH 00O3HaueHUSIMM Ha Tpade.
Omnpenenute, KakoBa cymMMa NpoTsbKEHHOCTEH nopor 3 myHkra G B myHKT E u u3 nmynkra F
B ITyHKT H.

B oTBeTe 3anumunTe 11€510€ YUCIIo.

Pemrenne
HO)IC‘II/IT&@M YHUCJI0 )IOpOl", UCXOOAIINX U3 Ka}K)IOfI BepIHI/IHI)I, " 3alIuiiacMm pe3y.]'II)TaT
B TAONUILY WM YKaXXEM €ro MPsSMO Ha CXeMe.

A B C D E F G H

3 2 3 2 2

N
w
w




DN

Iw

2 3

B C

W3 sToii TaGNMuIBl HE OYEBHIHO COOTBETCTBHE HOMEPOB BEPIIWH, MOCKOJBKY pasHbIe
BEPIIMHBI HMEIOT OJIMHAKOBOE KOJIMYECTBO UCXOISIIMX JAOPOr. [103TOMY MPHIACTCS CAENaTh €Iie
ofuH miar. [IpumumemM KakaIoi BEPIIMHE CYMMY YHCIIA JOPOT, UCXOMAIINX M3 COCEIHUX C HEl
BEPIIKH, €€ caMy IIPU 3TOM HE YYHUTBIBAEM; HAIIPUMED, U BEPIIUHBI A TaKoi cymMoii Oyer 2
(Bepmuna D) + 3 (Bepmuna C) + 3 (Bepminnaa G) = 8.

3anuieM pe3ysbTar B TaOJIHILy.

A B C D E F G H
8 6 8 6 5 5 8 6

3ameTtuM, uto y Tpex BepmmHbl — B, D u H — ogunakoBoe 3HaueHue — 6, HO U3 HUX
TOJIKO OJTHA U3 HUX — H — uMeeT Tpoux cocezeil. IToil nHpopMaru HaM JOCTaTOYHO, YTOOBI
uaeHtuduuuponars H B Tabnune u3 yciaoBus. ITo BEpLIMHA 1101 HOMEPOM 6.

Howmep nyHkra
12 |3|4|5|H|7] 8
1 15 24 12
s 12115 13
g 3 18 | 43
2| 4 9 41
s| 5|24 18 39
Z|H 431 9 37
Ty 13 37
8 |12 41 | 39

AHaJIOTHYHO paccyxjas, 1mojrydacm, 4TO BEpIIHNHA F umeer HOMEp 7.

Homep nyHkTa

12345 [H[F] 8
1 15 24 12
1215 13
g 3 18 | 43
> 4 9 M
o| 5 |24 18 39
2 H 431 9 37
T IF 13 37
8 |12 41| 39

Bepuuna £ umeet Homep 2, a BepmnHa G — Homep 1.

Takum oOpa3om, MckoMasi cymma mpoTshkéHHocTerd gopor m3 G BE m m3 F B H
cocrapisier: 15 + 37 = 52 kunomerpa.
Otser: 52.



PaccmoTpuMm mpumep 3amaHus 0a30BOTO YPOBHSI CIIOKHOCTH, MPOICHT PEIIaeMOCTH
KOTOpOro B TIpyHlIic 1 PE3KO OTIUYACTCA OT OCTAJIbHBLIX TIPYyHIl, 4YTO OYCBHUAHO CBA3aHO
C HEJIOCTATOYHBIM YCBOSHHEM TEOPETUICCKUX OCHOB HH(POPMATUKHU B 3TOU TPYIIIIE.

Mpumep 3. 3aganue 2 npoBepseT YMEHUE CTPOUTH TAOIHMIIBI UCTHHHOCTH U JIOTUYECKUE
cxeMbl. CpeHHit TPOICHT BhIMOIHEHHs — 75,6 (B rpymne 1 — 32,6).

Muina 3an0HsUT Ta0IUIy HCTHHHOCTH JIOTHYecKoi pyHkimn F
xXVyY)YAN=(y=2)\—~w,

HO YCIIeN 3allOJIHUTh JIUIIb (parMeHT U3 TPEX pazlUYHbIX €€ CTPOK, Jake HE yKa3aB, KAKOMY
CTONOIY TaOJIHMIIBI COOTBETCTBYET KaX/1asi M3 IEPEMEHHBIX W, X, Y, Z.

0 1 0
1 1 0

[EEN
[EEN
el s

Onpeznenure, KAKOMY CTOJIOIY TaOJIMIBI COOTBETCTBYET KaXkJ1asi U3 IEPEMEHHBIX W, X, Y, Z.

B orBere HanmmuTe OyKBBI W, X, Y, Z B TOM MOpPSAKE, B KOTOPOM HIYT COOTBETCTBYIOILIHE UM
cTonOupl  (cHayama OykBa, COOTBETCTBYIOIIAs IMEpBOMY  cToiOmy; 3aTeM  OyKBa,
COOTBETCTBYIOIIAsl BTOPOMY CTOJIOIY, W T.I.). ByKBBI B OTBETE MNUIIHMTE TMOAPSA, HHUKAKUX
paszzaenurenei Mexy OyKBaMu CTaBUTh HE HYXHO.

Ipumep. ®dyuxuus F 3amaHa BelpakeHuem —X VY, 3aBUCSIIMM OT JBYX II€PEMEHHBIX,
a parMeHT TabIULBI UMEET CIeYIOILUI BHUI.

F
0 1 0

B stoM ciydae mepBoMy CTONOIY COOTBETCTBYET IEpeMEHHasl Y, a BTOPOMY CTOJIOILY —
nepeMeHHast X. B oTBeTe cnenyer HanucaTh: YX.

Pemenne

3nauenue pyHkuuu F Bo Bcex cTpokax nmpuBeaeHHOro pparmenrta Tadbaumst — 1.

ITo cBoiicTBaM JOrMYecKHMX oOmepanuidi WHBEPCUH (OTPULAHMA) U KOHBIOHKLUHU
(Jlornyeckoro yMHOKEHHMsI) 3HaU€HHE — W JIOJKHO ObITh UCTUHHBIM. [103TOMY W COOTBETCTBYET
CTOJIOIY C HYJIEBBIMU 3JIEMEHTaMHU, T.€. YETBEPTOMY.

Paccyxnas aHaJIOrMyHO, MOJIy4aeM, YTO IEPBOMY U BTOPOMY CTOJIOIIaM COOTBETCTBYIOT Z
U Y (MX 3Ha4YCHUS HE PaBHBI), TOT/A TPETHEMY COOTBETCTBYET X. Y UHTHIBAs, YTO CTPOKHU TAOIHIIBI
HE JOJIKHBI IIOBTOPSATHCS, II0JIy4aeM OTBET: ZYXW.

OTBert: ZyxXw.
Ipumep 4. [lns cpaBHEHUS NPUBEIEM NMPUMeEp aHAIOTUYHOTO 3ananus 2025 r. CpenHuii
HpOLIEHT BhimosHeHust — 78,5 (B rpymme 1 — 22,7).

Muiia 3an0oIHsIT TaOIUIy UCTUHHOCTH JIoTHueckoil pyHkimu F

(Xx==y) = ~@—=>x)V-w,

HO YCIeJN 3aloJIHUTh JIMIIb (PparMeHT U3 TPEX pa3IMuHBbIX €€ CTPOK, Jake HE yKa3aB, KaKOMY
cTONOIy TaOIMIIBI COOTBETCTBYET KaX/1asi U3 IEPEMEHHBIX W, X, Y, Z.
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F
0 0 0
0
0

Onpexnenute, KAKOMY CTOJIOIY TaOJIUIBI COOTBETCTBYET KaXKJasi U3 IIEPEMEHHBIX W, X, Y, Z.

B orBere Hanummmte OyKBHI W, X, Y, Z B TOM TMOpPSJIKE, B KOTOPOM HAYT COOTBETCTBYIOIINE UM
ctonObl  (cHavajga  OykBa, COOTBETCTBYIOIIAs TEpPBOMY  CTONOMmy; 3areM  OYKBa,
COOTBETCTBYIOIIasE BTOPOMY CTOJIOIlY, W T.I.). ByKBBEI B OTBETE MHIIUTE MOAPSI, HUKAKUX
pazjenuresei Mex 1y OyKBaMU CTaBUTh HE HYXKHO.

Ipumep. OyHKIMS 337aHa BeIpaKeHHeM —X \/ Y, 3aBUCAIIMM OT JBYX MEPEMEHHBIX, a ()parMeHT
TAOJIUIIBI KIMEET CIICIYFOIINHN BHI.

=
0 1 0

B sTOM cityuae nmepBoMy CTOJIOIY COOTBETCTBYET IEpEMEHHas Y, a BTOPOMY CTOJIOIy —
nepeMeHHas X. B orBere ciienyer Hanucarthb: YX.

Pemienue

3nauenue QpyHkuuu F Bo Bcex cTpokax npuBeAeHHOro ¢pparmenTa Tadmuibl — 0.

ITo cBoiicTBaM JIOTMYECKHMX ONEpalvii MMIUIMKAIMKA U JTU3BIOHKIIMK 3HaYeHHEe (X = —Y)
JIOJDKHO OBITh MCTUHHBIM, 3HAYCHUE — (Z — X) — JIOKHBIM, 3HaYeHHEe W — UCTHHHBIM. [loaTOMY
BO (pparMeHTe TaOJIHUIIBI 3HAUCHHSI X HE TOJDKHBI COBIIAIaTh CO 3HAYCHUSAMH Y, 3HaueHue (2 — X)
JOJI’KHO OBITH UCTHHHBIM.

YYuTBIBas, 9TO CTPOKH TAOJIHIIBI HE TOJKHBI TOBTOPSITHCS, ITOJIydaeM OTBET: WXZY.

OTtBeT: WXzy.

[MpuBenem mnpumep 3amanus 3 2026 r. CpenHuil TPONEHT BBITOTHEHHS — 77,6
(B rpymme 1 — 34,6).

IIpumep 5. 3amanue 3 mpoBepseT yMEHHE OCYLIECTBIATh IOUCK HHGPOpPMALUU
B PEJIAIIMOHHBIX 0a3ax gaHHbIX. CpeiHuid IpOoLeHT BhinoaHeHus — 67,8 (B rpymme 1 — 28,2).

3aoanue evinOIHACMCA C UCHONb308AHUEM npujiacaemvblx d)aimoe.

B ¢aiine npusenén ¢gparmenT 06a3bl JaHHbIX «KOHIUTEpCKUE M3/ENHA» O MOCTaBKax KOH(pET
U TIeUYEHbs B MarasuHbl paiioHOB ropoja. basa faHHBIX cOCTOUT U3 TPEX TaOIHLL.

Tabmuua «/IBukeHne TOBAapOB» COAEPXKUT 3alMCH O IMOCTYIJICHMM TOBApOB CO CKJIaja
B MarasuHbl B TeueHne uroHs 2025 ., a Taxke nHGOpMAIMIo 0 poAaHHBIX ToBapax. [lone Tun
onepayuu COAEPXKUT 3HaueHue [locmynnenue wimu Ilpodadica, a B COOTBETCTBYIOLIEE MOJE
Konuuecmeo ynaxoeok, wm. BHeceHa HMH(OpManUs O TOM, CKOJBKO YHNAKOBOK TOBapa
MOCTYMUJIOB Mara3uH WK ObIJIO PO/IaHO 32 JAECHb. 3ar0JIOBOK TAOIHUIIBI UMEET CIIeIYIOIUI BHUI.

ID ID KoanuectBo Tun
ara ApTuKyn
orepanuu MarasvuHa YITAKOBOK, IIT. oTIeparyu

Tabmuna «ToBap» conepkut MHGOPMAIUMI0 00 OCHOBHBIX XapaKTEPUCTHKAX KaXKIOro TOBapa.
3aroJ0BOK TaOIUIBI UMEET CIEAYIOUINNA BUJ.
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HanmeHnoBanue KomuuectBo Ilena 3a
ApTukyn Otnen En usm
TOBapa — B YIIaKOBKE YIaKOBKY, pyoO.

Tabmuna «Mara3uH» COJEPKUT HH(POPMAIIMIO O MECTOHAXOXKIACHHHM Mara3uHOB. 3aroJioBOK
TaOIUIBI UMEET CIACAYIOMINI BUJL.

ID marasuna | Paiion Anpec

Ha pucynke npuBeneHa cxeMa yka3aHHOU 0a3bl TAHHBIX.

Marazun
¥ ID marazuna
PavioH
’ N\ Aapec
AevxeHne ToBapoe
¥ ID onepauum
Aara
ID marasmHa
ApTUKYN
Konn4yecrso ynakosoK, WrT. <
Tun onepayum Tosap
¥ ApTtukyn
Otaen
HaumeHoBaHue TOBapa
Ea_w3m
Konnyecrso B ynakoske
LieHa 33 ynakoseky, py6.

Hcnone3ys nHGOpMaIUIo U3 MPUBEAEHHOM 0a3bl JaHHBIX, ONPEAETUTe O0IIYI0 BEIPYUKY (B pyO.)
OT TIPOJAXKM BCEX BUJIOB Kapameld B Mara3uHax [IpoMelinieHHOTO paiioHa 3a mepuoa ¢ 9
1o 15 HIOHS BKITIOYUTEIBHO.

B oTBeTe 3anummTe TOIHKO YHCIIO.

BosmoxHas cxema penieHus

1. Ha ocHoBanuu cBeaeHUN u3 Tabmuubl «MarasuH» C TIOMOIIBIO COPTUPOBKH,
¢wibTpanuy, 3anucd (GopMya WIM JPYTUM CHOcoOOM paldoThl C 3JIEKTPOHHOM Talnuiei
BBIJICJISIEM HY)KHBIE Mara3uHbl B Tabnuie «/{BrmkeHue ToBapoBy.

2. B Tabnuue «/IBr>keHre TOBApOB» /Il BBIACICHHBIX Mara3nHOB aHAJIOTUYHO BbIOMpaeM
HY>KHbI€ apTHKYJIbl TOBAPOB HA OCHOBaHHUH CBEJICHUN U3 Ta0uIbl «ToBapy.

3. OtOupaemM M3 MOJYYEHHOTO MHOXKECTBA CTPOK B Tabiuie «/{BUXKEHHE TOBapOB» Te,
KOTOpBIE COOTBETCTBYIOT TpeboBaHusM 1o Tumy onepaiuu ([locrymnenne nnm [ponaxa) u nate
orepanuu.

4. JInst KaKI0¥ U3 OCTABIIMXCS 3amuce TaOIuIbl «/[BrykeHre TOBApOBY MO apTHKYITY

U KOJHMYECTBY YNAKOBOK Ha OCHOBaHMM TaOmuipl «ToBap» ompenensieM BBIPYUKY OT
peaNM3alry yI0BIECTBOPSIONINX YCIOBUIO TOBAPOB.

5. CymMupyeM MoslyueHHbIE 3Hau€HUs, OTOpachiBaeM JAPOOHYIO YacTh (KOIMEHKH, eciu
OHHM €CTh) U 3alHChIBAEM OTBET.

Bunno, uro rpynna 1 OTHOCUTENBHO YCHEIIHO CIPABIISETCS C TUIOBBIMH 3a/laHUSIMU, HE
TpeOYIOLMMH MEXIPEIMETHBIX 3HaHUN U TeopeTnyeckoro (gynmamenta. [IpuBenem mpumepsl
3aJaHuil 0a30BOr0 YpOBHS, C BBINOJHEHHEM KOTOPOTO 3Ta Ipylla CIpaBUach CYHIECTBEHHO

XYXe.
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Ilpumep 6. 3amanme S mnpoBepseT YMEHHE OIPENCIATh BO3MOXKHBIM PE3yIbTaT
BBINIOJHEHUs anroputMa. CpeaHuil mporeHT BeinonHenus — 61,6 (B rpymmne 1 — 6,6).

Ha Bxox amroputma monmaércs HaTypanbHoe 4yucio N. AJTOpUTM CTPOUT MO HEMY HOBOE
yucio R cnenyromum o6pa3om.
1. Ctpoutcs nBonyHas 3anuch uyucna N.
2. Jlanee 9Ta 3anuck oOpadaThIBaeTCs MO CIAEAYIOUIEMY ITPABHITY:
a) ecut yucio N 4€THOe, TO K ATOH 3alUCH CIIpaBa M ClieBa JIOMUCHIBAIOTCS T10 JIBE SUHUIIBL;
0) ecnmu yuciao N Hew€THOE, TO B KOHEIl JBOMYHOHW 3amucH (CIpaBa) JOMHUCHIBAIOTCS JIBa
HYJIsl, @ B HayaJIo (CJIeBa) JOMMCHIBAETCS €IMHULA.
[TomryuenHasi TakuM 00pa3oM 3amuCh (B HEM HA TPU WM YEThIpE pa3psaa OOJbIIe, YeM B 3aUCH
ucxonanoro yucia N) siBiasieTcss ABOMYHON 3alUChI0 HCKOMOro uucia R.
3. Pe3ynbTar nepeBoauTCs B AECATUYHYIO CUCTEMY U BBIBOJIUTCS HA SKpaH.
Hanpumep, nis ucxoguoro yucna 1310 = 1101, pesynbratom sBisiercs uucio 11101002, a mst
ucxoauoro gucia 610 = 1102 3to uncimo 11110112 = 12310.
VYkaxute HauOosbliee 4ucio R, He mpeBblnaromee 55, KOTOPOe MOXKET OBbITh Pe3ynbTaTOM
paboThl JAaHHOTO aNropuTMa. B OTBeTe 3aMUIIUTE ATO YHCIIO B JECATUUYHON CUCTEME CUHCIICHHUS.

Pemenue

[Ipenmonoxum, 9ro ucxoaHoe yucio N — 4eTHoe, AByX3HAYHOE (B JBOWYHOU CHCTEME
cuMcieHus) 4ymucio, torga pedynbraT R = Nx4+3+16+32 = Nx4+51 < 55. Takoro ueTHOro
HaTypasibHOTO N He cyrecTByeT. 3aMeTHM TaKke, 9to O He ABJISCTCS HATypaTbHBIM YHCIIOM.

[Ipennonoxum, uro ucxoaHoe yucio N — HEueTHOe, 4YeThIpex3HauHoe (B BOMYHOU
CUCTEME CUHMCJICHHSI) YMCIO, Toraa pe3yiabTar R = Nx4+64 < 55. Takoro 4eThIpex3HAYHOTO
HatypaibHOro N HE CyIecTByeT.

[MpeamnonoxuM, uro ucxogHoe yuciao N — HedeTHOe, Tpex3HayHoe (B IBOMYHOM CHCTEME
CUHCIIEHUS) YUCIo, Toraa pe3ynbraT R = Nx4+32 < 55. MakcumanbHoe N, ynoBieTBOpsIOIce
ycnoButo — 101, = 5. Torma R = 52.

OrtBer: 52.

I'pynna 2 »sk3amMeHyeMBIX OCBOWJIA COJAEP)KAHHWE IIKOJBHOTO Kypca HH(OPMATHKU
Ha 0a30BOM ypoBHE. [ 3TOH Ipymiibl MOKHO TOBOPUTH 00 YCIIEIIHOM OCBOEHHH CIETYIOLINX
YMEHHMN:

® YyMEHMsS NpPEJCTaBIATh M CUUTHIBATh JAHHBIE B pa3HbIX TUMAaX HH()OPMAIIMOHHBIX

Mojieel (CXeMbl, KapThl, TaOJIULbI, rpaduku U GopmMyIibl);

YMEHHE CTPOUTH TaOIUIBl UICTUHHOCTHU U JIOTUYECKUE CXEMBI;

YMEHHE BBIYHUCIIATh PEKYPPEHTHBIE BHIPAKEHUS;

YMEHHE OCYILIECTBIIATH MOUCK MH(POPMAIIMU B PESLIUOHHBIX 0a3axX JaHHBIX;

yYMEHHE KOJUPOBATh U I€KOJUPOBATh HHPOPMALHIO;

YMEHHE OCYIIECTBISATh UH(POPMAIIMOHHBIA MOUCK CPEACTBAMU ONEPALMOHHONW CHCTEMBI

WJIN TEKCTOBOT'O IIPOIIECCOpa;

YMEHHE aHaIU3UPOBATH AITOPUTM JIOTUYECKOM UTPHI,

® YyMEHHE OIpeAensiTh O00beM MaMATH, HEOOXOAMMBIN sl XpaHeHHs Trpaduueckoit
uHpOpMaInH;

e YMEHHE aHAJIM3UPOBATh AITOPUTM, COJIEPKALINI BETBICHNUE U UK.
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Y rpynmbl 2 53K3aMEHYeMbBIX BBI3BIBAIOT TPYIHOCTH 3a/laHUsl TJIaBHBIM 00pa3oM
MOBBIIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOKHOCTH, KOHTPOJIUPYIOUINE 3HAHHWE MMO3UIIMOHHBIX
CHCTEM CUHUCIICHUS, & TAK)KE OCBOCHHUE CIIEAYIOIINX YMCHHA:

® yMeHHe 00padaThIBaTh YMCIOBYIO HH(POPMAIUIO B 3JICKTPOHHBIX Ta0JINIAX;

® YMEHHE OIpeAensaTh O0BhEM IMMaMATH, HEOOXOAMMBIA sl XpaHeHus rpaduueckoit
uHpopmanuu;

® yYMCHHE aHAJM3UPOBATh AJTOPUTMBI U IPOTPAMMBI.

HawuOonbIiee 3aTpyJHEHNE y TPYIIBI 2 YYaCTHUKOB dK3aMeHa Cpeld 3aJaHuii 0a30BOTO
YPOBHSI CJI0)KHOCTHU BBI3BAJIM 3a7aHust 8 u 9.

Ipumep 7. 3amanue 8 mpoBepseT ymeHHe oOpadaThIBaTh YHCIOBYIO HH(OPMAIUIO
B DJICKTPOHHBIX Tabumax. CpeaHuii mpoueHT BoinonHenus — 54,9 (B rpyme 2 — 33,7).

3aganue 8

Bce natubykBeHHbIe cioBa, coctaBieHnbie u3 OykB A, K, 11, E, H, T, 3anucansl B andaBuTHOM
MOPSIIKE U IPOHYMEPOBAHBI.

Bort nagaino cnucka:

AAAAA

AAAAE

AAAAK

AAAAH

AAAAT

AAAAI]

Ornpenenure, MOl KAKUM HOMEPOM B 3TOM CIIMCKE CTOUT TOCIIETHEE CIOBO ¢ YETHBIM HOMEPOM,
KoTopoe He HaunHaerca ¢ OykB H, T wnu L] u mpu 3TOM COAEp>KUT B CBOEH 3allucu HE MEHee
OJTHOM OYKBHI A.

Ilpumeuanue. CroBO — TIOCIENOBATENbHOCTh HAYIIUX TOAPsSA OYKB, He 00s3aTeNbHO
OCMEICIICHHAS.

SIS

Pemrenue

3amMeHUM OyKBBI Ha UG PBI B CUCTEME CUUCIIEHUSI C OCHOBaHHUEM 6.
A-0

Hcxons u3 yeiaoBHsl, HANOOJIBIIIEE YHCIIO JTOJKHO HAYMHATHCS ¢ UG PHI 2, 3aKaHIUBATHCS
Ha 5, ¥ UIMETh Tipennocneanei uudpoii 0.
Taxoe aucio 255056 = 3857, cegoBarebHO, HOMEP COOTBETCTBYIOMIETO ciioBa — 3858.

Ortger: 3858.

Haubonbmias pasHuma Mexay pe3ylbTaTaMd BBINOJIHEHUS 3aJaHuil 6a30BOro ypoBHS
CIIOXKHOCTH Tpymmamu 2 u 1 oTMedaeTcs s pa3oopaHHoro Beiie 3aaanust 2 (51,5 %).

Jig  3amaHuil  TOBBIIIEHHOTO YPOBHS CIIOKHOCTH HauOoJsblas pasHHUIA MEXAY
rpynmnamu 2 u 1 nposiBHIack npH BeinoHeHuH 3a1anus 12 (39,3 %).
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Ilpumep 8. 3amanue 12 TOBBIMIEHHOTO YPOBHS CJOKHOCTH TIPOBEPSIET yMEHUE
OTIPEACIUTh Pe3yabTaT padOTHl AITOPUTMA JJII KOHKPETHOTO HCIOIHHUTENS ¢ (PUKCHPOBAHHBIM
HabOpOM KOMaH]I.

Cpennumii mipouieHT BbimonHeHus — 60,3 (B rpymme 1 — 6,4; B rpynme 2 — 45,7,
B rpymne 3 — 81,7; B rpymme 4 — 95,5).

Hcnonuurens MT mnpeacraBiser coO0H YUTAMONIYI0O W 3alMCHIBAIOILYIO T'OJIOBKY, KOTOpas
MOJKET MEpPEABUTaThCsl BIOJIb OECKOHEYHON TOPU3OHTAIBHOM JIEHTHI, pa3/ieI€HHON Ha paBHbIE
Ayeku. B kaxmoil syelike HAaxXOOUTCd POBHO OJMH CHUMBOJ U3 aidaBuTa HUCIOIHUTEIS
(MHO)ecTBO cMBOJIOB A = {ao, ai, ..., @n-1}), BKJIIOYas CIICHUAIBHBIA TyCTOW CHMBOJ Q0.

Bpemst paGoThbl UCITOTHUTENS AEIUTCS HA TUCKPETHBIE TakThl (arn). Ha kaxaom Takte ronoBka
MT HaxoauTcsi B OJHOM M3 MHOXECTBa JomycTuMbIX coctostHud Q= {do, Q1, ..., Qn-1}.
B Ha4anpHbIM MOMEHT BPEMEHU T'OJIOBKA HAXOIUTCS B HAYAJIbHOM COCTOSIHUH (0.

Ha xaxom TakTe rojsoBka 0003peBaeT OAHY SUEHKY JIEHTHI, Ha3bIBAEMYIO TEKYIIEH SUYEHKOM.
3a OIMH TakT TOJIOBKA HCIOJHUTENIA MOMKET HM3MEHUTb CHMBOJ B TEKyIIEH sS4YEeHKe
U [IEPEMECTUTHCS B COCETHIONO IUEHKY CiIeBa Uiy cupasa oT He€. [locne kaxx10ro Takra rojioBka
[IEPEXOJUT B HOBOE COCTOSTHUE UM OCTAETCS B IIPEKHEM COCTOSHUM.

[Tporpamma pabots! ucnionautens MT 3agaérest B TaOMYHOM BHIE.

ao ai .. an-1
qO KOMaHJ1a | KOMaHda | ... KOMaHJ1a
q]_ KOMaHJIa | KOMaHAa | ... KOMaH/1a
qnfl KOMaHJIa | KOMaHAa | ... KOMaH/1a

B nepBoit cTpoke nepeynciaeHsl BCce BO3MOKHBIE CUMBOJIBI B TEKYIIEH SYEHKE JICHTBI, B IEPBOM
cronlie — BO3MOXKHBIE COCTOSHHs ToJioBKM. Ha mepeceyenun i-if ctpoku W j-ro cronlia
HAXOJHUTCS KOMaHja, Kortopyk BbimonHser MT, korma rojoBka o0o3peBaeT j- CHMBOII,
HaxO/sCh B I-M COCTOsIHMH. Eciiu mapa «CHMBOJI — COCTOSIHAE» HE BO3MOXKHA, TO KJIETKA JUIs
KOMaH/JIbl OCTAETCS MTYCTOM.

Kaxknast koMaH[1a COCTOMT M3 TPEX IIEMEHTOB, pa3lei€HHBIX 3alATbIMU. IIepBbIN 27€MEHT —
3aMMChIBa€MbI B TEKYIIYIO Y€Ky CUMBOJ ajipaBuTa (MOKET COBNAJIATh C TEM, KOTOPBIM TaM
y>Ke 3anucan). Bropoii anemMeHT — oauH U3 TpEX CUMBOJIOB: «Ly», «R», «S». CuMBoubl «L» u «R»
O3HAYAIOT CIBUT B JICBYIO WJIHM TPAaBYIO SYEUKH COOTBETCTBEHHO, «S» — 3aBEpIICHHE PaOOTHI
ucnonnutenss MT mocne BbImonHEHUS TeKynieil koMmaH[pl. CIBUI MPOMCXOAUT IOCIE 3aIUCH
CHMBOJIA B TEKYIIYIO STYEHKY. TpETUH 2JIEMEHT — HOBOE COCTOSIHUE TOJIOBKH IIOCJIE BBIITOJIHEHUS
KOMAaH/IbI.

Hanpumep, xomanpa 0, L, (s BbIIOIHAETCA CIEAYIOUMM 00pa3oM: B TEKYILYIO SYEHKY
3anMchIBaeTCs CUMBOJI «0», 3aTe€M IOJIOBKA CABUTAETCS B COCEIHIOIO CIIEBA AYEHKY M NEPEXOIUT
B COCTOSIHUE (3.

[TpuBeném mprmMep BBIMOIHEHHSI TPOTPAMMBI, 331aHHOM TaOIMYHO.

Ha nente 3annucaHo HEU3BECTHOE HEHYJIEBOE KOJIMYECTBO PACIIONOKEHHBIX MOAPSAJ B COCEIHUX
A4Yeiikax CHUMBOJIOB «Z», BCE OCTaJbHbIE SUEHKU JICHTHI 3aOJHEHBI MYCTHIM CHMBOJIOM «A.
B HavanpHBII MOMEHT BPEMEHHU TOJIOBKA HAXOAWTCS HAa HEU3BECTHOM PACCTOSHHUM CIIpaBa OT
CaMoro MpaBoro CUMBOJIA «Z».

IIporpamma

A Z
do A L, Qo X, L, a1
[of AL o X, L, 02
g2 A S, Q2 X, L, g
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3aMCHSCT Ha JICHTEC BCE CUMBOJBI «Z» Ha «X» M OCTAaHABIMBACT UCIIOJHUTEIS B HGpBOfI sUeiike
CJIEBA OT IMOCJICA0BATCIbHOCTH CHMMBOJIOB «X».

Bo3MoxHOE HaYaJIbHOE COCTOSIHHE MCIIOJTHUTEIIA

[ X [ X |z 4 |z 4 [ X I | ...

A (o

KoHeuHoe cocTossHHE HCITOJIHUTENS I1OCTIe 3aBCPUICHHUA BBIIIOJHCHHASA ITPOrpaMMBI:

[ X I | X | X | X | X [ X I | ...

AQ2

BrimogauTe 3agadue.

Ha nenTe B cocemHMX siMeMKax 3alKMcaHO JIBOMYHOE TpejacTaBiieHne unciia 2027 6e3 Beaymux
Hynel. Slueiiku crpaBa u clieBa OT MOCJIEIOBATEILHOCTH 3aMIOJIHEHBI ITYCTBIMH CHMBOJIAMH «A».
B HauvanpHBII MOMEHT BpEMEHHM TOJIOBKA pacloyiokeHa B OmmKalmied copaBa K
IMOCJICIOBATEILHOCTH STUCHKE.

[TporpamMma pabOThI UCTIOIHUTEIIS:

A 0 1
Jo AL, Qu
(o1 A R, 02 O, L o 1, L, 01
g2 0,L, g3
03 1,S g3

Onpenenure pe3ynbTaT BBINOJHEHUs MporpaMMmbl. B oTBeTe 3amuiuuTe MOJYYMBIIEECS YUCIIO
B JIECSITUYHOM CHUCTEME CUUCICHHUS.

Pemrenue

W3 ananmu3a Tabauiel (TEKCTa MPOrpamMmbl) CIEAYET, YTO UCHOJHUTENIb HaXOIUT CaMylo
JeBylo (crapiryro) nudppy HCXOTHOIO JIBOWYHOTO YHMCIIA, 3aMEHSET €€ Ha HOJb, 3aTeM ClIeBa
nonuckiBaeT equHuny. Tak, u3 uncna 2027 seruntaercs 1024 u npubasisiercs 2048.

Ortgert: 3051.

B otnuume ot rpynmel 2, rpymna 3 sK3aMEHYEMBIX YCIEIIHO CIPaBUIACH C 3aJaHUsSIMU,
KOHTPOJIUPYIOIIMMH 3HAHHE MO3UIMOHHBIX CUCTEM CUMCIICHHUS, a TAK)KE OCBOCHUE CIEAYIOIIMX
YMEHHMN:

® yMEHHE MCIOJIb30BATh JIEKTPOHHBIE TAOIHUIIBI 1J11 00paOOTKH 1ETOYNCICHHBIX JaHHBIX ;

® YMEHHUS COCTaBIATH MPOCTOH aNrOpUTM OOPaOOTKH YHMCIOBOW IOCIIEIOBATEILHOCTH
Y 3aMHACHIBATh €T0 B BUJE IPOTPAMMBI;

e yMEHHE MCIOJIb30BaTh MAcCKy MOJICETH;

® YMEHHS CTPOWTH JCPEBO WTPHI MO 3aJaHHOMY AJTOPUTMY U HAaXOIUTh BBIUTPHIIITHYIO
CTpaTeruio;

HaunGonpmias pa3zHuila Mexay pe3ysibTaTaMH BBIMOJHEHUS 3aJaHUid 0a30BOTO YpPOBHSA

CIIOXHOCTH TpymnmnamMu 3 u | oTMedaeTcs s 3agaHus 9.
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IIpumep 9. 3amanue 9 mpomepseT ymeHHE 00padaThIBaTh YHCIOBYIO HH(POPMAIIHIO
B DJICKTPOHHBIX TaOmumax. CpenHuil mpoueHT BwimoidHeHus — 46,7 (B rpymme 2 — 19.8;
B rpymie 3 — 68,1; B rpymme 4 — 95).

3aoanue 6bInOAHAEMCA C UCHONB306AHUEM npuiazaembslx d)aﬁJIO&

OTtkpoiiTe (haiii AIeKTPOHHOHN TabIUIIbI, COAEpIKaIeH B KOKION CTPOKE ISTh HATYPAIbHBIX
yrcen. OnpenennTe KOJINIECTBO CTPOK TaOJIUIIBL, 1151 KOTOPBIX BBITIOJIHEHBI 00a YCIOBUS:
— B CTPOKE BCE UMCIa Pa3IUYHbI;
— YABOEHHAsI CyMMa MaKCUMaJIbHOI'O 1 MUMHUMAJILHOT'O YUCENl CTPOKH OOJIbIIIE CYyMMBI
OCTaBIINXCS TPEX €€ YHCEeN.
B orBere 3anummnTe TOJIBKO YUCIIO.

Bo3mo:xHasi cxema peuIcHUust

1. IlpoBepuTh BBHIIOJHEHUE INIEPBOrO YCIOBUSA JUISI BceX CTpOK. Jlyig BbIABICHUSA
MOBTOPSIIOLIUXCSA YUCENl MOKHO MPUMEHUTH GopMyny ¢ QyHKIMEH mojcueTa 3HAaYeHUH.
OT0oOpaTh CTPOKH, YIOBIIETBOPSIONIME TIEPBOMY YCIOBHIO C TIOMOIIbIO (PHIBTpA HIIH
BCIIOMOTATENIbHOTO CTOJIONA C IOTUYECKUM 3HAYEHHEM, PaBHBIM 3HAUEHUIO BBIMOJTHEHUS
YCIIOBHSL.

2. TIpoBepuTh BBIIOJHEHUE BTOPOTO YCJIOBHS AJISi BCEX OTOOPAHHBIX CTPOK C MOMOIIBIO
bopmyIbel ¢ QyHKIMEH MONCKa MAKCUMyMa U MUHHMYMA.

3. TloacuuTaTh KOIMYECTBO CTPOK, YIOBIETBOPSIOIINX YCIOBHIO 2.

Mpumep 10. [IpuBenem st cpaBHEeHUs 3aaanue 3Toi uHUA 2025 T.

3aoanue 6bINONAHAECHCA C UCNOB306AHUEM npuiazaemvblx ¢aﬁﬂ06.

Otkpoiite Qaiiyl ICKTPOHHOW TAONHIIBI, COIEPKANICH B KaXKIOW CTPOKE CEMb HATYpPaIbHBIX
yrcen. Onpeaenure CyMMy Yncel B CTPOKE ¢ HAHOOIBITUM HOMEPOM, JJIsi KOTOPOI BBHIMTOTHEHbI
00a ycioBus:
—B CTPOKE €CTh OJHO YHCJIO, KOTOPOE TMOBTOPSIETCA TPUXKAbl, OCTAJIbHBIE YETHIPE 4YHCIIa
Pa3IUYHBI;
— cpenHee apu(pMeTHYecKoe HEMOBTOPSIOUINXCS YHCET CTPOKU HE OOIbIIe MOBTOPSIOMIETOCS
qucia.
B oTBere 3anummuTe TOIBKO YHUCIIO.

Bo3mo:xHasi cxema pemIcHusA

1. IIpoBepuTh BBHINOJHEHHE TNEPBOrO YCIOBUSA ISl BceX CTpoK. Jlns BhIABIEHUS
MOBTOPSIOLIUXCS YUCENI MOYKHO MPUMEHHUTH (hopMyiy ¢ GyHKIMEH MojcyeTa 3HaYeHUH.
OToOpaTh CTPOKH, YIOBJIETBOPSIONIME STOMY YCIOBHIO C IMOMOIIBIO (QUIBTpA WIH
BCIIOMOTaTeJILHOTO CTOJIONA C JIOTMYECKHM 3HAYE€HUEM, PaBHBIM 3HAUEHUIO BBIIIOJHEHHUS
ycinoBus. Taxke OyneT TMOJE3HBIM COXpPaHUTh CaMO IOBTOPSAIOINEECs 3HAa4YCHHE
B OTAEIHHOM BCIIOMOTaTeIbHOM CTONOLE JJs TOCIEAYIOIIEeH IPOBEPKU BTOPOTO
YCIIOBUS.

2. IlpoBepuTh BBINOJIHEHHE BTOPOTO YCIOBHS JJsl BCEX OTOOPAHHBIX CTPOK C IOMOUIBIO

dbopmynsl ¢ pyHKIIHMEH CpeTHETO apUPMETHIECKOTO.

W3 cTpoK, 0TOOpaHHBIX B 1. 2, HATHU CTPOKY C MAaKCHUMAJIbHBIM HOMEPOM.

4. CH0XUTh YUCIIA MTOJIYYEHHOI CTPOKH U 3alKcaTh OTBET.

w

[IpuBenem mnpumep 3amaHus 14 NOBBILIEHHOrO YpoBHSA cioxHOcTH 2026 T,
IPOBEPSIOLIETO YMEHUE padoTaTh ¢ Pa3IMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMHU CUHCIICHHS, SIPKO
WJUTFOCTPUPYIOLIETO Pa3andusl B ypOBHE ITOATOTOBKH IPYIIIHEI 2 U FPYIIIBI 3.
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IIpumep 11. Cpennuii mpoIeHT BHINOJHEHUS 3amaHus — 46,7 (B rpymme 2 — 17,4,
B rpymme 3 — 67,6; B rpymnme 4 — 93,2).

Omnepanibl apupMETHIECKOTO BHIPAKECHUS 3aIIMCAHBI B CUCTEME CUHCIICHUS C OCHOBAaHHEM 22.

81x99852, + 36x5122 + 72x522

B 3ammcu umcen nepemeHHoi X oOo3HaueHa HeusBecTHas Iudpa u3 andasura 22-puvHO
cucteMsl cuncieHus. Onpenenure HauOoblIee 3HaU€HUE X, IPU KOTOPOM 3HAYCHHE JaHHOI'O
apudMeTHuecKoro BelpakeHus: KkpatHo 21. [l HaliIeHHOTO X BBIYUCIUTE YacTHOE OT JEJICHUS
3HA4YEHUs apu(PMETHIECKOro BeIpakeHHs Ha 21 ¥ yKa)XKUTe ero B OTBETE B JECATUYHON cUCTEME
curciaeHusi. OCHOBaHUE CUCTEMbI CUMCIIEHUS YKa3bIBaTh HE HYXHO.

Pemienue
Pemienue aHamoruyHo NpuBEACHHOMY HUKE mpuMmepy 12.
Otgert: 43695047.

Mpumep 12. JIna cpaBHeHus npusenem npumep 3ananus 14 2025 r.
Cpennuii mpoLEeHT BhINONIHEHUs B rpymnme 2 — 16,4, B rpynme 3 —63.4, B rpynmne 4 — 91,2.

OnepaHz[H apI/I(bMeTI/I‘ICCKOFO BBIpAXXCHH:A 3allMCAHbI B CUCTCMC CHHUCJIICHUA C OCHOBAHUCM 29.

923x87429 + 524x615229

B 3anmcu umcen mepeMeHHOl X o0Oo3HadeHa HeusBecTHas Iudpa u3 andasuta 29-puyHOU
cucteMbl cuucieHus. Onpenenute HanOOJbIIEe 3HAYCHUE X, MPU KOTOPOM 3HAYEHUE JTAHHOTO
apuMEeTUUECKOT0 BhIpakeHUs KpaTHO 28. JI1s HallIeHHOTO X BBIYMCIUTE YACTHOE OT JeNIeHUs
3HAYCHHS apu(METUUECKOTO BBHIPAKEHUS HA 28 W YKAKUTE €r0 B OTBETE B JECATUYHOU CUCTEME
cuncienusi. OCHOBaHME CUCTEMbI CUMCIIEHUS YKa3bIBATh HE HYXKHO.

Pemenue

Jlanee MOXHO I€MCTBOBATh ABYMsI CIIOCOOaMHU.

Croco0 1.

Ucnonw3yst ompeneneHrue MO3UIIMOHHOW CHUCTEMBl CYHCIICHHS, HAIUCaTh MPOTpaMMy
no100pa HY»KHOTO 3HAYEHUS WK CAENATh 3TO C MIOMOIIBIO ANEKTPOHHON TaOIHIIBL.

Crnioco6 2.

BrimonHuM nopaspsiHoe cloKeHHe B IPEINoN0oKeH!H, uTo X + 6 < 29,

923x87420 + 524x615220= = 5B6(X + 3)(6 + X)9CH20 (B2 = 1110, Ca9 = 1210).

W3BecTHO, 4TO MPU3HAKOM JIETMMOCTH Ha P — 1, T/ie P — OCHOBaHHME CUCTEMbI CUMCIICHHSI,
SIBJIICTCS JIGTAMOCTh CYMMBI ITU(P YUCIIa B P-HYHOU CUCTEME CUUCIIeHus Ha P — 1.
3Haunt, yncino 5+11+6+Xx+3+6+x+9+12+6 = 2x+58 gomxuo nmemurscs Ha 28,
0e3 ocraTka, IPH STOM 3HAYCHHE X JIOJDKHO OBITh MaKCUMAJIbHO BO3MOXKHBEIM. [laitee 3ameTnm,
4TO B HalleM cliydae orpanudeHueM X+ 6<29 MoxkHO mpeHeOpeub, MOCKOIBKY €ro
HEBBIMIOJTHCHHE HE BIIMACT HA JEIUMOCTh CyMMBI Iupp Ha P—1. Cremyer OrpaHHYUTHCS
ycrmoBueM X < 29, xoTopoe cleAyeT M3 ONpEeNeTeHUs MO3UIIMOHHOW CUCTEMBI CUUCIICHUS.
[Toaromy 2x + 58 <58 +58 =116. bmmwxkaiimee cHuzy k 116 uguciio, genmsmieecs HaIeno
Ha 28 »to 112. Urtak, 2x+58 =112, orctoma X =27. IlomctaBuB X B 3alUCh CYMMBbI
923x87429 + 524x615229, nHaiinem ee 3Hauenue 923F874z9 + 524F615229 = 9293753616010.
Torma uckoMoe yactaoe: 92937536160 / 28 = 3319197720.

Ortsert: 3319197720.
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3amaauss  24-27  BBICOKOTO  YPOBHSI  CJIIOKHOCTH  TO3BOJISIIOT 3¢ (HEKTUBHO
Qg epeHIMpoBaTh YYACTHUKOB ¢ OTIMYHOMU (Tpymnma 4) u xopoueil (rpymnmna 3) moaAroToBKOH.

IIpumep 13. 3ananue 24 BBICOKOTO YpOBHS CIIO)KHOCTH IIPOBEPSET YMEHHUE CO3/1aBaTh
cobctBeHHbie porpaMmbl (10—20 cTpok) ms 00paboTku cuMBOJIbHON MHpOopmaruu. CpenHuid
NPOIICHT BBINOJIHEHUA B rpymme 3 — 1,5, B rpynme 4 — 23,6.

‘ 3aoanue 8bINOIHACMCA C UCHOIB30BAHUEM npujiacaembvblx ¢aﬁﬂ08. ‘

TexcroBbii (aiin cocrout u3 nuudp 0, 5, 6, 7 1 3HAKOB apUPMETUUECKUX OMEPALHHA «—» U «*»
(BbluMTaHME U yMHOXeHue). OrmnpenenuTe  MakCUMalbHOE  KOJIMYECTBO  CHMBOJIOB
B HEMPEPHIBHOI MOCIEA0BATEIbLHOCTH, KOTOpas SBISETCS KOPPEKTHBIM apu(MeTHYeCKUM
BBIPQXEHUEM C LIEJIBIMU HEOTPULATEIbHBIMU YKCIaMU. B 3TOM BbIpa)K€HMM HUKaKHE JBa 3HaKa
apuQMeTUYECKUX OIepaluii He CTOAT pPSAOM, B 3alUCH YMCENT OTCYTCTBYIOT HE3HAYalue
(Benymue) Hynu U yuciio 0 He UMeeT 3HaKa.

B oTBeTe ykaxuTe KOJTU4eCTBO CHMBOJIOB.

Mpumep 14. JIna cpaBHeHus npuBeneM npumep 3ananus 24 2025 r.

‘ 3adanue 8bINOJIHACMCA C UCHONb308AHUEM npujiacaemblx d)adﬂoe. ‘

TexcToBbIN (hailll COCTOUT U3 OecAmuuHbIX YUGp N 3a21aéHblIX OYKE JAMUHCKO20 aigasuma.
Onpeznenute B mpuiiaraeMoM (aiijie MakCUMajibHOE KOJMYECTBO MIYLIMX OIS CUMBOJIOB,
cpeau KoTopbix nojactpoka 2025 BcTpeuaercs He MeHee 90 pa3 U MPU 3TOM COJEPIKUTCS POBHO
80 OykB Y.

B oTBeTe 3anummTe YMCIO0 — KOJIMYECTBO CHMBOJIOB B HaliJICHHOM MOCJIEIOBATEIIBHOCTH.

JUJ1s BBIMTOJTHEHMSI 3TOTO 33/1aHUS ClIeAyeT HamucaTh MporpaMmy.

IIpumep 15. 3aganue 25 BBHICOKOTO YpOBHS CIIOKHOCTH NPOBEPSIET YMEHHUE CO3/1aBaTh
cobctBennbsie mporpammbl  (10-20 cTpok) mist 0OpaOOTKH IETOYMCICHHONW HMH(POpPMAIIUHU.
CpenHuil MpoLeHT BhINONHEHUs B rpymne 3 — 5,94, B rpynne 4 — 45,3,

[Tycte M — cymMMa MUHMMAITBHOTO ¥ MAaKCUMAJIBHOTO MPOCTHIX HATYPATIBbHBIX JCIUTEINCH [EI0ro
Yrcia, He cuuTasi caMoro yucia. Ecnm takux nenutenei y uucia HeT, To 3Ha4eHne M cuuTaeTcs
paBHBIM HyII0. Hammmmre mnporpammy, KoTopas IepebupaeT Ieible UHCIa, OONbIIMe
8 007 494 154, B mopsiake BO3pacTaHUS W WIIET CPEAM HUX TaKWe, JIsi KOTOpbix M Ooibiie
80 000, s;BiIsieTCSt MPOCTHIM YKMCIIOM M B CBOEM HAIIMCAHUU COAEPKUT MOCIEA0BATEIbHOCT IU(D
567 (567 — uaymue moapsia APYT 3a APYroM B YKa3aHHOM MOpsAKe UdPHI 5, 6 U 7) pOBHO OIUH
pas.

B otBere 3anmmmTe B TIEPBOM CTONOLE TaONWIIBI TEpBBIE S5 HAWICHHBIX 4YHCET B TIOpSIKE
BO3pACTaHMs, a BO BTOPOM CTOJIOIE — COOTBETCTBYIOIIME UM 3HaUeHUs M.

Hanpumep, nns uncna 49 M = 14; nns ancna 42 M = 9.
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Ipumep 16. [l cpaBHeHus npuBeneM npumep 3aganus 25 2025 r.
Cpenuuii MpoLeHT BhINoIHEHHs B rpymme 3 — 7,6, B rpymnme 4 — 52,2.

[Iycte M — cymma MUHMMaJIBHOTO ¥ MAaKCUMaJIbHOTO HATypajbHBIX JEIUTEICH 1EJI0ro 4ucia,
HE CuMTas EIUHMIBI U caMmoro yucia. Ecnu Takux nenurteneil y yucia HET, TO 3HadeHue M
MPU3HAETCS PABHBIM HYIIIO.

Hanumure mporpammy, Kotopas mnepebupaer meisle yuciaa, Oonpmre 800000, B mopsake
BO3pACTaHus U UILET CPEAN HUX TaKue, s KoTopbix M okaHunBaeTcs Ha 4. B oTBeTe 3anuiiure
B IIEPBOM CTOJOLIE TaOJMLbI TEpBble MATH HANJAEHHBIX YHUCENI B MOPSAIKE BO3PACTAHMUS,
a BO BTOPOM CTOJIOIIe — COOTBETCTBYIOIIME UM 3HaUeHUsT M.

PaccMOTpuM BBINOJIHEHHE MOJIMTOMUYECKMX 3aJaHuil 26 u 27 BBICOKOIO YpPOBHS
CJIO)KHOCTHU I10 TpyNIaM y4acTHUKOB. B rpymmax 1 um 2 mpoLEHT BBINOJHEHUS 3THX 3aJaHuil
HuutoxkeH, mexee 0,25. BeposTHO, mojasisoniee OOJBIIMHCTBO YYACTHUKOB W3 ITHX TPYII
Y HE IPUCTYNAJIO K BHINOJIHEHUIO 3aaHUH.

Ha puc. 3 u 4 npuBeaeHsl 1uarpaMmbl BBIIOJHEHUS 3aaHuil 26, 27 BBICOKOTO ypOBHS
CJIO’)KHOCTH, CBSI3aHHBIX C MPOrPaMMHPOBAHUEM, IPYIIaMu 3 U 4 COOTBETCTBEHHO.

lp. Gannos 3

100

S0

&0

70

60

50 M0 Bannoe

M1 6ann

% BLINOAHEHMA

40

W2 Banna
30

20

10

26 7

JaaaHuAa

Puc. 3. Boinonnenue 3ananuit 26, 27 yyactaukamu EI'D 2026 r. ¢ pe3ynbraTamu
B muana3one 14-21 1m.6. (60-80 T.0.)
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lp. 6annoe 4

100

50

70

50 M0 bannose

1 6ann

% BLINOAHEHWA

W 2 6anna

30

20

16 27

3apfaHuA

Puc. 4. Boeinonuenue 3ananuit 26, 27 yaactaukamu EI'D 2026 r. ¢ pesynbratamu
B auamna3one 22—29 1.6. (81-100 T1.6.)

Hcxons w3 mpuBEACHHBIX AMArpaMM, MOXKHO CJAENaTh BBIBOJA O TOM, YTO OAMH U3
CYLIECTBEHHBIX PE3EPBOB IOBBILICHUS DPE3YJIbTATOB YYAaCTHHUKOB, OTHOCSIIMXCS K rpymme 3,
3aKJIF0YAETCS B YIIyOJIEHHOM U3Y4EHHUH aITOPUTMUKH.

Ipumep 17. 3aganue 26 BBICOKOTO YPOBHS CIIO)KHOCTH IIPOBEPAET yMEHHE
o0pabaTbIBaTh LEJOYHCICHHYI0 HMH(POPMALHIO C MCIOJIb30BaHMEM COPTHPOBKU. CTaTHCTUKA
BhIMOJIHeHMs: Tpynna 3 Ha 1 Gamn — 2,4 %, 2 6amna — 0,75 %; rpynma 4 va 1 6amn — 16,6 %,
2 0amna — 20,0 %.

3aoanue 6bINOIHACMCA C UCNOIb308AHUEM npuiazaemsvlx dmﬁ.rtoe. l

CepBep BBIMONHSET 3alpochl Ha TMepelady AaHHBIX, MPU OSTOM CBEACHUS O KaxkKIOM
BBIMIOJTHEHHOM 3ampoce (BpeMsl perucTpainuv, UAeHTU(UKATOp KIUMEHTa U 00bEM MepelaHHBIX
JAHHBIX) COXPAHSIOTCS B XXypHayie pabOoThl, a caM 3ampoc — B CIENUAIBLHOM pa3zelnie MaMsTu
cepBepa, MMEIOIIEM OTrpaHuuYeHHbIH 00BEM. Kaxnprii pa3, korma B CHEIMATBHOM pasjelie
OCcTaéTCsi HEJOCTAaTOYHO CBOOOJHON TaMSTH, CepBEp CO3AaéT pPE3EPBHYI0 KOMHUIO BCEX
HAKOIUIEHHBIX TaM JaHHBIX, MOCJE YEero OCBOOOXKIAaeT pa3jesl M MPOJ0JDKAET BBHIMOJHEHUE
3anpocoB. Hamummmre nporpamMmy s 00pabOTKH >KypHajia paboThl cepBepa U ¢ €€ MOMOIIbIO
onpeAenuTe HauOONbIIMNH CyMMapHbI OOBEM [aHHBIX, MEpPEJaHHBIX Ha CEpBEp C JBYX
KIMEHTCKUX YCTPOMCTB, a Takke OOBEM ToOcCIenHed MO0 BpPEMEHH PE3EPBHON KOMUU
crieranbHoro pasnena (B K6aiT), BeimonHeHHOM He mo3aHee 11:59:59.

Bxoouvie oannvle

IlepBass crpoka BxomgHOro (haitna (KypHama paOOTBI cepBepa) COJEPKHUT JIBa HATypalbHbIX
gucia: N (N <1 000 000) — konudectBo ctpok B xxypHaie u K (K < 1 000 000) — BMecTHMOCTh
crenuanbHOTO pasjena namsatu cepsepa B KoOaiir. Kaxxaas u3 cnenyromux N cTpok conep ur
uHpOpMaNHI0 00 OJHOM BBIOJIHEHHOM 3aIllpoce: BPeMsl PETHUCTpaliH 3armpoca B Qopmare
YY:MM:CC (uacel, MUHYTBI, CeKyHIb) W aBa HarypampHbIX ymcna: C (C < 1000 000) —
UICHTU(PHUKATOP KIUEHTCKOTO ycTpoiicTBa 1 S (S < K) — 00bEéM maHHbIX 3ampoca B KOauT.

Buvixoonwie oannvle

B oTBere 3anmummTe 1Ba YKcna: cHavyajla HAauOONbIINNA CyMMAapHBIA 00bEM JaHHBIX, TEPEIaHHBIX
Ha CepBep C JBYX YCTPOWCTB, a 3aTeM OO0BEM MOCIAEAHEH MO BPEMEHH PE3ePBHON KOMUHU
(B KGaiir), BeinosiHeHHOM He mo3anee 11:59:59.
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Tunoeotii npumep opeanuzayuu OaGHHbIX 80 6XOOHOM (haiiie

8 140000

01:01:01 101 20000

03:03:03 202 110000

05:05:05 101 90000

07:07:07 303 62000

10:10:10 101 48000

15:15:15 202 12000

21:21:21 303 120000

23:23:23 404 134000

Ilpu maxux ucxoOHbIX OAHHBIX pe3epeHOe KONUPOBAHUE CHEeYUAIbHO20 pPa30eld GblNOJIHAemCs
yemvipe paza: 8 05:05:05 (8 0o6wéme 130 000 Koaim), ¢ 07:07:07 (8 o6véme 90 000 Koavim),
6 21:21:21 (8 oovéme 122 000 Koatim) u ¢ 23:23:23 (8 ob6wéme 120 000 Kbéauim). Bcezo
Ha cepeep nepedarno 596 000 Koarim oannwix: 158 000, 122 000, 182 000 u 134 000 Kéaim
om kauenmos c¢ uoenmuguxamopamu 101, 202, 303 u 404 coomseemcmeenno. Omeem
ot npusedénnoeo npumepa: 340 000 90 000.

TunoBol mpuMep HMEET WUIIOCTPATUBHBIM XapakTtep. [l BBIIOJHEHMS 3alaHUs
UCIOJb3YHTE JaHHbIE U3 IpUIaraeMoro Qaiiia.

Bo3Mo:xHas cxema pemieHust

1. Jns oTBeTa Ha BOMNPOCHl 3aJaud HEOOXOJUMO CMOJEIHpPOBaTH padoTy cepBepa,
B IIPOLIECCE COXPaHAs pa3IMyHbIe MOKa3aTeau 0O0pabOTKM BO BHYTPEHHUX CTPYKTypax
JAHHBIX.

2. Co3matb CTPYKTYpY /MAaHHBIX JUISI XpaHEHHWs KOJIM4YecTBa OOPa0OTaHHBIX JIaHHBIX
B paspe3e UACHTU(PUKATOPOB KIMEHTCKHUX YCTPOUCTB (CHHCOK WU cioBaph). Co3nath
MIEPEMEHHYIO JJIs1 MOJIETUPOBAaHUS pabOThI CTIEUATBHOIO pa3zena.

3. CuuThiBas JaHHbIE U3 (aiia MOCTPOUHO, MPOBEPATH, XBATAET JIM 00bEMa CIELUATIBEHOTO
pasznena Juisl 3amucH ouepenHoro Oioka aaHHbIX. Ecnu na, HakamimBaTh 00bEM
CIELMANbHOTO pa3jiena; €cld HeT — OCBOOOXKIaThb €ro, 3aloOMHMHas JaHHblE 00
OCBOOOKIEHUM, M HAaYMHATh IIOBTOPHOE HANOJHEHHWE. J{OMOJHUTENBbHO YYHUTHIBATh
KaX/1bIi1 HOBBIH OJIOK JaHHBIX B pa3zpes3e UICHTU(UKATOPa KIIMEHTCKOTO YCTPOHUCTBA.

4. Tlocne 3aBepiieHUs] YTEHUS JAHHBIX, OTCOPTUPOBATH CO3/aHHYIO CTPYKTYpYy MO 00BEMY
NepeaHHbIX JaHHBIX (BBIBECTH HAaUOOJIBLINHA CyMMapHbIi 00beM). [laHHbIE O Pe3epBHBIX
KOIMPOBAHUAX CHELHMAIBHOrO pasjiena OTGUIbTPOBaTH M YHNOPAJOUYUTH [0 BPEMEHH,
BBIBECTH 00bEM MCKOMOM pe3epBHOM KOIHH.

IMpumep 18. /Ins cpaBHeHus npusenem 3ananue 26 EI'D 2025 r.
Cratuctuka BblonHeHus: rpynna 3 Ha 1 Gamn — 2,6 %, 2 6amna — 1,2 %; rpynna 4
Ha 1 Oamr — 13,7 %, 2 6amia — 26,5 %.

3aoanue 6bINOAHACICA C UCHONB306AHIIEM npujiazaemsvlx dmﬁ./loe. ‘

]

Otaen MapKeTHHra CEeTH MAara3MHOB COCTaBISIET PEUTHHT TPOAYKTOB MO HWHGOpMAIMU 00
HX CpPOKaxX XpaHCHHA C MOMCHTA H3IOTOBJICHHA U IIOCJIC BCKPBITUSA YIIAKOBKH. 21.]'[5[ KaxXJa0ro
MPOJIYKTa H3BECTEH CPOK €ro XpaHEHUss C MOMEHTAa H3rOTOBJIEHHUS M CPOK TOAHOCTU
K YIIOTPEOICHHIO TIOCE BCKPHITHS YIAKOBKH. [IpoyKThl IPOHYMEpOBaHbl HAUUHAS C €IUHUIIBI.
B pelTHHTOBOM CIIEICKE MAapKETOJIOTH PACTIOIATat0T MIPOYKTHI IO CIEAYIOMIEMY AJITOPUTMY:
— Bce 2N umcen, 06003HAYAIONTUX CPOK XPAHEHHSI U CPOK TOJTHOCTH K yrmoTpedsienuto 1t N
MPOAYKTOB, YIIOPSOUYHUBAIOT IO BO3PACTaHUIO;
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— €CIM MUHMMAJIBHOE YUCJIO B 3TOM YIOPSIOYEHHOM CIIMCKE — CPOK XPAHEHHUS, TO MPOLYKT
B PEUTHHIEe 3aHMMAET IEPBOE CBOOOJHOE MECTO OT €ro Havasa;
— €CJIi MUHHMMAaJbHOE YHUCIO — CPOK TOJHOCTH K YIOTPEOJICHHIO, TO MPOAYKT 3aHHMMAET
1epBoe cBOOOIHOE MECTO OT KOHLIA PEHTHHTa;
— eClIM 4HMCI0 0003Ha4yaeT CPOK XPaHEHHs WM CPOK TOAHOCTH K YHOTPEOJIEHHUIO YKe
PacCMOTPEHHOIO NMPOAYKTA, TO €r0 HE IPUHUMAIOT BO BHUMAaHHUE.
OTOT AJIFOPUTM IPUMEHSIETCS MOCJIEA0BATENBHO I pa3MenieHus Bcex N mpoayKToB.
Onpenenure HOMEp NOCIEIHEr0 MPOJYKTa, Ui KOTOPOro OyJeT OHpEeNeseHO €ro MecTo
B PEUTHHIE, U KOJMYECTBO MPOAYKTOB, KOTOPBIE 3aiMyT B peHTHHIe 00Jjiee HU3KHE MECTa.

Bxoonuvle oannvie

B nepBoii crpoke BxoaHOTO Qaiina Haxoaurcs HatypaiabHoe unciio N (N < 1000) — konndecTBo
npoaykToB. Cienyromue N CTpok cozepikar mapsl yuces, 0003HAYaIONINX COOTBETCTBEHHO CPOK
XpaHEHUs] MPOJYKTa C MOMEHTAa H3TOTOBJICHUS M CPOK TOJHOCTH K YMOTPEOJICHHIO IIOCIe
BCKPBITHUS YIIAKOBKH (BCE YHCIIa HATypaJIbHBIC, PA3IMYHbIC).

3anmummTe B OTBETE [BAa HATypalbHBIX YHCIA: CHAdala HOMEp TIOCIEIHEr0 TMPOIYKTa,
JUI KOTOPOTO OyIeT OINpEeNeNieHO €ro MEeCTO B PEWTHHIe, 3aTeM — KOJIMYECTBO INPOAYKTOB,
KOTOpBIC 3aiiMyT B pEUTHHIe OOJIee HU3KHE MECTa.
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Ipumep 19. 3aganue 27 BBICOKOTO YPOBHS CJIOKHOCTH MPOBEPSIET YMEHUE BBITTOIHATH
MOCJICAOBATCIIBHOCTL PCHICHUA 3ada4d aHalin3a AJaHHBIX! 060p NECPBHUYHBIX JaHHBIX, OYUCTKaA
U OIICHKAa KauecTBa [aHHBIX, BBHIOOD U MOCTPOCHHE MOJENIH, NPeoOpa3oBaHHUE JIAHHBIX,

BU3yalH3alusl JaHHBIX, WHTEpIpeTanus pe3yabraToB. CTaTHCTHKA BBIOJHEHUS: Tpymnma 3
Ha 1 6amn — 5,6 %, 2 6amna — 0,75 %; rpynmna 4 na 1 6amn — 21,1 %, 2 6amna — 45,6 %.

3adanue gvinonnaemcsa ¢ UCNOIL306aHUEM NPUTALAEMBIX (ailI08. |

®parmeHT 3BE3AHOrO Heba CHPOCIMPOBAH HA IIOCKOCTh C JIEKAPTOBOI CHCTEMOI KOOPIHMHAT.
Y4EHbBIN pemnia IPOBECTH KIACTEPU3ALNIO MOTYYCHHBIX TOYCK, SBISIONINXCS H300paKEHUSIMU
3BE3/1, TO €CTh pPa3dUTh MX MHOXKeCTBO Ha N HENEePeceKaIOIIMXCsl HEIyCThIX HMOJAMHOXECTB
(kacTepoB), TaKHWX, YTO TOYKHM KaKIOTO IOJMHOXKECTBA JIEKAT BHYTPH IPSAMOYrOJIbHHKA
co cropoHamu JiauHONH H 1 W, npuuém 3TH npsIMOYTOJIBHUKH MEXIy COOOH HE IepeceKaroTCs.
CTOpOHbI MMPpAMOYT'OJIbHUKOB HEC 00s3aTeNBLHO napajjiCJIbHbI KOOPpAWHATHBIM OCsAM.
[apaHTHpYyeTCS, 4TO Takoe pa30HMeHHE CYLICCTBYET M CIMHCTBEHHO [UIS 3aJaHHBIX Pa3MEpOB
PSMOYTOJIBHUKOB.

Bynem Ha3piBaTh LEHTPOM KilacTepa TOYKY (3BE31y) 3TOro KiacTepa, CyMMa pPacCTOSHHMN
oT KOTOpOI\/JI J0 BCEX OCTAJIBHBIX €I'0 TOUCK MUHHMAJIbHA. I[JI?[ KaXXI0T0 KJIaCTepa rapaHTUpPyCTCsa
CIMHCTBEHHOCTh €ro IIeHTpa. PaccTosiHMe Mexay IByMs TOYKamMd Ha Iwiockoctd A(Xi, Yi)
u B(x2, y2) BerumcIsiercs mo ¢popmysie:

d(A B) = /(x, —x)* + (¥, — ¥,)°.

Kaxas 3Be37a MOMUMO KOOPIMHAT HA IUIOCKOM KapTe XapaKTepU3yeTcsl CBOMM CHEKTPaJbHBIM
KJIACCOM M KJIacCOM CBETUMOCTH. CHEKTpajbHBIA KJacc OMNpeZesseT LBET (KOTOpPbIN CBsI3aH
C TeMIepaTypoil 3Be3/1bl) CIEAYIOIIUM 00Pa30M.

O6o3HaueHue
CIIEKTPaJIbHOIO
KJlacca O B A F G K M
(raTuHCKas
OykBa)
lony- | bemno- . | Kénro- | Kén- | Opanxe- N
IIBeT 3BE311BI . . | Benprit N - N KpacHbrii
oot roxy0oit Oenblid | TBIK | BBIA

Kaxaplii U3 cneKkTpagbHBIX KJIacCOB, B CBOIO Ouepenb, JIEMUTCA Ha moakiacckl o 0 1o 9
B IIOpsi/IKE yMeHbILEHHUs Temneparypsl. O003HaueHHe MOAKIIacca CTAaBUTCS MOCiie 0003HAYEHUs
CIIEKTPAJILHOTO Kiacca (Hampumep, B2).

Knacc cBerumocTu 3Be3/1bl 0003HaYMM puMCcKUMU IHppamu ot | 1o VII.

O6o3HaueHue
KJlacca I ] i v \ VI ViI
CBETUMOCTH

Ceepx- | Apkuii Cy6- Cy6- benprii
CsetumMocTh P P I'urant Y Kapnuk Y

THTaHT | TUT@HT THTaHT KapiiiK | KapJivK

B ¢aiine A xpanutcs MHpOpManus o TOYkax ABYX KiactepoB, rae H=6,0 u W=15,5 nna
KaXIOT0 Kiactepa. B Kakmol cTpoke cHavana 3amucaHa MHQOpMAIUsS O pacHoJOXCHUH Ha
KapTe OJTHOM 3Be3/bl: KOOpAUHATA X ¥ KoopauHara Y. Jlamee B TOH ke cTpoke st 3BE3T KIIaCCOB
ceeTuMocT |-V yka3pIBaloTCS CHEKTpaldbHBIA KJAacc, MOJKIAcC M KIAcC CBETHMMOCTH.
O06o3HaueHus1 KJIaccoB HUYeM He pazaensrorcs. Jlms 3BE3x kmacca cBermmoctu VI (Benbrit
KapJIuK) 0003HAa4YeHHUs CIIEKTPAJILHOTO KJlacca U Mojkacca B (paiiine He ykasbiBatoTcs. M3BecTHO,
YTO KOJMYECTBO ToUYeK He mpeBbimaet 2000.
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B ¢aitne b xpansiTcs koopauHaThl Touek TPEX kimactepos, rae H = 6,0 u W = 5,5 mis kaxmoro
kjactepa. M3BecTHo, urto KoiamuecTBo Touek He mpesbimaer 10 000. CtpykTypa XpaHeHus
uHpopmanuu B (aitsie b anamornuna cTpykrype B daiine A.

Jns ¢aiia A onpenenuTe KOOpAUHATHI IEHTpa KaKAOro KilacTepa, 3aTeM HalIuTe [Ba 4uciia:
A1 — KOTMUYECTBO OENIO-TONYOBIX SPKUX TUTAHTOB, PACIIONIOKEHHBIX HAa paccTOsTHUU He Ooiee 1,5
OT LIEHTPa KJacTepa, KOTOPBIA COACPKHUT HAaMMEHbIIEe KOJUYECTBO TOUEK, U Az — pacCTOsTHUE
MEXly LICHTpaMH KJ1acTE€pOB.

Jus ¢aiina b onpenenute KOOpAUHATHI LEHTPA KaXKJ0r0 KacTepa, 3aTeM HaWJuTe JBa Yuclia:
B1 — nauOombiiee paccTosHUE OT LEHTpa KiacTepa A0 KENTOro Kapiuka, IMPUHAICKAILETro
K 3TOMY KJ1acTepy, 1 B2 — Hanbosbliee KOJIMUeCTBO OPaHKEBBIX KApPJIMKOB B OJJHOM KJIacTepe.

B orBere 3anumimmTe YeTHIpEe YKCIA: B TMEPBOM CTpOKe — cHavana Ai, 3aTeM LIyl 4YacTh
npousBeneHus Az x 10 000; Bo BTOpoHl CTpoke — cCHayajga LEIyI0 YacTh ITPOU3BEACHUS
B1 x 10 000, 3aTem B3.

Ilpumep opeanusayuu 0aGHHBIX 8 0OHOM U3 UCXOOHBIX (PAUNI08 OISl CYUASL YeMbIPEX 36€30
5,01788 8,32466 G2v

4,289251 6,955186 VII

4,619358 5,524697 B7V

6,91934 20,425391 G2V

Buumanue! [Ipumep npuBeaéH B MIJIIOCTPATUBHBIX LeJSIX 1JIsl IPOU3BOJILHBIX 3HAYEHHIA,
He MMEIOIIMX OTHOLIEeHHUs K 3aJaHu10. [lisi BbINOJIHEHUs 3a/1aHUs MCIOJIB3YliTe JaHHbIEe U3
npuiaraeMbix ¢gaiJios.

Bo3mo:xHasi cxema pelIcHus

1. JlanHble mMmopTupyroTcs u3 Qaiima A B 3JEKTpOHHYIO Tabmuiy. Ilpm 3TOM HyXHO
o0ecneynTh KOPPEeKTHOCTh UX UMIIOPTA.

2. B penmakrope >NMeKTPOHHBIX TAOJHUI] CTPOUTCS JAUArpaMMa pacIpeeieHus] TOYeK, IMocie
YEro ONPEIENAeTCs YCIOBUE, Pa3IeiAIolIee KIacTephl.

3. Jlmst kakaoro KiacTepa mepebopoM ONMpeAessioTesl KOOPAHHATHI €ro IEHTPa, MOCIIe Yero
BBIUUCIIAIOTCS TpeOyeMble B YCIOBUM XapaKTEPUCTUKU M 3aMHUCHIBAIOTCS B IEPBYIO
CTPOKY OTBETA.

4. [lanHple uMInoptHpylooTcs u3 (Qaiina b B snekrpoHHyro Tabmumy. Ilpu 3ToM HyXHO

o0ecnednTh KOPPEKTHOCTh UX UMIIOPTA.

OnpenensroTcs yCloBUs, pa3AesaoIuUe KIacTephl.

JUis Kaka0ro Kiacrepa nepedopoM OIpeaelIstoTCsl KOOPAUHATBI €ro LEHTPa, MOCIIE Yero

BBIUUCIIAIOTCS TpeOyeMble B YCIOBUM XapaKTEPUCTUKU U 3aMUCHIBAIOTCS BO BTOPYIO

CTPOKY OTBETA.

o o

Mpumep 20. IlpuBenem mnpumep 3amaHus 27 ¢ JAPYIHM CIOKETOM U3 TPOEKTa
nemoBapuanTa 2027 r.

PaccmaTtpuBaroTcsi 4acTUIBI Ha IUIOCKOCTH, OONaNalolue CIEAYIOIMUMU XapaKTePUCTHKAMHU:
JIEKapTOBBI KOOPIMHATHI, BEKTOP CKOPOCTH, Macca, a TaKKe TNPU3HAK, XapaKTePH3YIOIIUN
BHYTpPEHHEE CTPOCHUE YaCTHUIIbI, 0003HauaeMblii puMckumu unciaamu oT | go VII.

Y4€HbIN pemmi NPOBECTH KIACTEPU3ALNI0 YACTHUI] OTHOCUTEIBHO MX KMHETUYECKOW DHEPIHH,
TO €CTh Pa30UTh UX MHOXKECTBO Ha K HemepeceKarommxcsi HEMyCThIX MOJIMHOKECTB (KIacTepoB),
TaKuX, YTO MOJAYJIb Pa3HOCTH  KHHETHYECKOH HHEpPruu  JIOOBIX JBYX YacTHLl KaXKIOro
MOJIMHOXKECTBA HE MPEeBOCXOIUT 3HadeHust R. ['apantupyercs, 4to Takoe pa3dHeHHe CyleCTBYeT
U €IMHCTBEHHO IS 331aHHOTO R.
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bynem Has3piBaTh LEHTPOM KjacTepa 4YacTHIy ATOrO KiacTepa, CymMMa MOIYNeW pa3HOCTH
KUHETHYECKUX SHEPrMid CO BCEMH OCTAJbHBIMHM YacTHUIAMHM 3TOrO KJacTepa MHHHMAJbHA.
Jl1s KaXKIoro KiiacTepa rapaHTHPYeTCsl €AMHCTBEHHOCTh €ro LIEHTpA.

B xaxxnoit cTpoke TekcToBoro (aiina XxpaHurcs uHGopmanus 00 OJHON YacTUIe: KOOPAHMHATHI X
U Y, MPOEKINK BeKTOpa ckopocTH Vxu Vy, Macca M U mpHU3HAaK.

3HaueHMs JaHbl B OJMHAKOBBIX JUIS BCEX YACTHI] €IWHUIIAX M3MEPEHUs, 0003HAYCHUS EIMHUI]
u3MepeHus B Qaiisie He MPUBOASATCS.

3HaYCHUSI B CTPOKE DA3JCISIFOTCS OAHMM WIIM HECKOJIBKMMH IpoOeIaMu W/WIM CHUMBOJAMH
talymsiiuu. KommmuectBo ctpok B daiine He npebimaeT 10 000. Kaxgoe yucioBoe 3Hau€HUE TI0
abcontoTHOM BennuuHe He npessimaet 100,0.

H3BecTHO, 4TO BCe OMMCAHHBIE B (Daiiyie YaCTUIBI TOAPA3IEISIIOTCS POBHO HAa YEThIpE KiacTepa
(K=4)cR=2,0 ms kaxmoro.

Jlnst KaKAoro Kiacca ONMpEAeMTe ero IEeHTp, 3aTeM Hauaurte jaBa uucia: Qi — HauOoubliee
€BKJIMJIOBO PACCTOSIHUE MEXKIy YaCTHIIAMU OJHOTO KiacTepa, uMmeromumu npusHak I, u Q2 —
MaKCUMaJIbHOE 3HAaYCHNE KUHETUYCCKOU OHECPIHUU I HCHTPA KJIacTepa.

B oTBete 3anmummTe aBa YMCIa: CHavala ey dacth npousBeneHus Qi x 10 000, 3arem 1emyro
gyacTh npousseacHus Q2 x 10 000;

Jlis cipaBku.

Kunernueckast sHeprus E wactuisl maccer M, obnanmaromeit ckopocteio V = (Vy; V),
BBIUHCIISIETCS TI0 POpMYIIE:

1
Ezzm'(\/xz +Vy2)'

EBKJINIOBO paccTOsSHUE MEXTY JIBYMsI TOUKaMK Ha rtockoctu A(Xy, Y1) u B(X2, Y2) Beraucisercs
o ¢opmyre:

d(A B) = (X, —x)* + (¥, — ¥,)°.

[Tpumep Tpex cTpok ¢aiiia Ay Tpex 4aCTHUlL:

0,67 -2,14 3,0 4,0 0,2 \Y
3,14 7,22 3,2 4,3 0,7 I
1,33 5,56 0,00 5,22 0,456 v

Jlist yacTu1bl U3 IEPBOM CTPOKU IpUMepa KHHETHUYEeCKas SHEprus paBHa 2,5.

Buumanue! [Ipumep npuBeaéH B MIJIIOCTPATUBHBIX LeJSIX 1JIs1 POU3BOJILHBIX 3HAYEHHUIA,
He MMEIOIIMX OTHOIICHHUS K 3aJaHuI0. /|1 BHINOJTHEHNS 3aJaHUsI MCIIOJIb3YyiTe JaHHbIE U3
npuJjiaraeMoro ¢aisa.

Bo3MoikHas cxemMa perieHus

1. [annsle uMnopTupyroTcs u3 (aiina B ayeKTpoHHYI Tabmuiy. Ilpu 3TOM HyXHO
o0ecreynTh KOPPEKTHOCTh X UMIIOPTA.

2. B pemakrope 3NMeKTpPOHHBIX TaOIHUI] CTPOUTCS JAWArpamMMa paclpeieieHus TOYeK, MOCie
4ero ONpeseNsieTcs YCIOBUE, Pa3IeisIOIIee KIACTEPHI.

3. Jlns xakaoro KiacTepa mepebopoM OMpeAessIioTesl KOOPAHHATHI €ro IEHTPa, TOCIIe Yero
BBIUUCIISAIOTCS TpEOyeMble B YCIIOBUM XaPaKTEPUCTUKH U 3aIIMCHIBAIOTCS B OTBET.
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Mopens KM EI'D mo wunabpopmaruke 2027 T. cOXpaHSET NPEEMCTBEHHOCTH II0
OTHOMICHHIO K Mojienu 2026 T., 9K3aMeH Takke OyIeT MPOBOAUTHCS B KOMITBIOTEPHOM popme.

Pexomenayercs oOpaTuTh BHUMaHHE HAa HOBBIM THUI 33JaHUs 23 MOBBIIIEHHOTO YPOBHS
CJI0’KHOCTH, IIPEACTABICHHBIA HHUXKE.

Hpumep 21. [IpuBenem npumep npoekTa 3afgaHus 23 MOBBIIIEHHOTO YPOBHS Ha MOUCK
nmyTei B rpade.

B TexcToBOM (ailsie cogepKHUTCs OMHCAHUE ALMKINYECKOTO OPUEHTUPOBAHHOTO B3BEIICHHOTO
rpada. B xaxmoit crtpoke (aiina 3ammcaHbl aBa HarypaneHbiX umcina (L, M) um omHO
nojoxureabHoe BemecTBeHHoe unciao (W). L u M — nomepa Bepimu rpada, W — Bec pebpa,
Beayero u3 BepmuHbl L B M. Takum 06pa3zom, KOJTHMUECTBO CTPOK B (haiiie paBHO KOJIUYECTBY
pE6ep B rpade. JIBe BepmmHbI rpada HE MOTYT OBITh COSTUHEHBI 00JIee YeM OJHUM PeOpOM.

Haligute m 3anumuTe B OTBETE IENyI0 YacTh JUIMHBI KpaTyaWIIero MyTH W3 BEPUIMHBI
¢ HomepoM 1 B BepmmHy ¢ HOMepoMm 9. CymiecTBoBaHHWE XOTS Obl OJHOTO TaKOrO ITYTH
rapantupyetcs. [lon nnmuHONM KpaTualiiero myTH MOHMMAaETCs MUHHMalbHas CymMMa BECOB
pé0ep, COCTaBISAIOMIUX MYTh.

JI71s1 BBIMOJTHEHUS ATOTO 3aIaHUs CIIEIYET HAIUCaTh IPOrpamMmy.

Bepmunbl rpada Moryt ObITH MpOHYMEpOBaHBI He moapsia. 3Hadenus L u M He mpeBocxomsT
1000. 3nagenne W ne npeBocxoaut 10 000. KonuuectBo ctpok B daiine He mpeBocxoaut 200.

Yucrma B CTpOKax pas[eNeHbl NPOU3BOJIEHBIM HEHYJIEBBIM KOJIMYECTBOM IPOOEIOB W/HIIH
TaOYIISLHIA.

TumoBoii npuMep OpraHu3ay JaHHBIX BO BXOJHOM Qaiine:
6930.0

13125
3918.0
168.0

Jlns nmpuBeA€HHOTO MpUMepa ATUHA KpaTyaiiiiero myTu u3 BepiuHsl 1 B Bepuuny 9 paBua 30.5,
noaTomMy e€ 1enas yactb paBHa 30. B oTtBere cnenyer 3anucats 30.

@y@w@
EW\.@A

Tunosoii npuMep HMeeT WILIIOCTPATUBHBIA Xapakrep. Jlis BBINOJHEHUS 3aJaHUA
HCIOJIb3YHTe JaHHbIEe U3 pUJaraemMoro (gaiiia.

Bo3MoikHas cxemMa perieHus

=

JlaHHBIE CUNTHIBAIOTCS U3 (aiijia BO BHYTpEHHEe MpeCTaBIeHHUE Tpada B IporpamMmme.

2. C moMomIbi0 OJHOTO W3 U3BECTHBIX AJITOPUTMOB (Hampumep, [IeKcTpbl) HAXOUTCS My Th
B rpade, yJIOBIETBOPSIONINN 3aJaAHHOMY YCIIOBHIO.

3.  ®opmynupoBaHUE U BBIBOJ pe3yIbTaTa.
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[Togsoast mrorm EI'D 2026 r. mo mHopMaThke, cieAyeT, KaKk W B MPOILIbIC TOJBbI,
KOHCTaTHUPOBaTh, YTO Takas (PyHIaMEHTalbHas TeMa Kypca MHPOPMATUKHU, KaK «AJ(aBUTHBINA
MOJIXO0J K HM3MEPEHUI0 KOJIMYecTBa HHGPOpPMAIUN», MO-BUAMMOMY, HU3y4aeTcsl HEIOCTaTOYHO
rIyOOKO BO MHOTHX 00pa3oBaTelbHBIX opraHu3anuil. OO0 3TOM CBHJIETEILCTBYET HEBBICOKUI
CPEIHHMM TPOIEHT BBIMOJHEHUS 3aJlaHUid 10 JOTOH Teme, OCOOCHHO Cpead caMoi
MHOTOYHCJIICHHOW TPYIIBI 3K3aMEHYEeMbIX. PEeKOMEHIyeTcss MakKCUMalbHO MaTeMaTHYECKH
CTporoe (HacKOJbKO 3TO BO3MOXXHO B MpefesiaX IMIKOJIBHOTO Kypca) H3JI0KEHHE 3TOH TEeMbI
C 00s13aTeIbHON YeTKOM (HOPMYITHPOBKOM OMpeesieHni, TOKa3aTenbcTBOM GopMyl U (aKTOB,
NPUMEHSEMbIX B PpELICHUH 3a/lay, B COYETAHHH C WIIIOCTPUPOBAHUEM TEOPETHUUECKOTO
MaTepuana npumepamu. [lpm  paccMoTpeHMHM — JBOMYHOTO  andaBuTa  HEOOXOAUMO
JEMOHCTPUPOBATh O0YUYAIOLIUMCS TITyOOKYIO CBSI3b TeMbl «AJ(aBUTHBIN MOAXOA K U3MEPEHUIO
KOoJM4YecTBa MHGOpMAIUN» C TeMOW «J[BOMYHAs CUCTEMa CUUCIICHHS», YTOOBI MOCIETHSS HE
BOCIPUHUMAJACh YYalIUMHCS KaK MMEIoL[as OTHOILIEHHUE JIUIIb K OCOOCHHOCTSIM peain3alun
KOMITBIOTEPHBIX JIOTHYECKUX CXEM.

Taxxe He0oOXOAMMO MOAPOOHO PACCMOTPETh BAKHYIO C TOUKH 3pEHUS H3MEpPEHUS
KOJM4YecTBAa WMH(OpPMAMKM TEMy KOJAHPOBAHHUS WH(GOPMAIHMU COOONICHUSIMH (UKCUPOBAHHOU
JUIMHBI HaJA 3a7aHHbiM  andaButoM. [Ipm 3TOM creayeT AOOUTHCS MOJHOTO TOHUMAaHUS
0o0yJaImuMucs KOMOMHATOPHOH  (OPMYJBI, BBIPAXKAIOMICH 3aBUCUMOCTh  KOJIHYECTBA
BO3MOXXHBIX KOJOBBIX CIIOB OT MOIIHOCTU alihaBUTa M JJIMHBI CJIOBA, & HE €€ MEXaHHYEeCKOIro
3ay4MBaHMs, KOTOPOE MOXKET OKa3aThCsi OECIOJIC3HBIM INMPU HM3MEHCHHHM TOCTAHOBKH 3aJ[aYH.
Takxe HeoOxomuMo oOpaliaTh BHUMaHHE OOYYalOIIMXCS Ha CBSI3b JTOW TEMBI C
WCIIOJIb30BAHUEM TIO3MIIMOHHBIX CHCTEM CYHUCIICHHS C OCHOBAaHUEM, PaBHBIM MOIIHOCTH
andaBura.

Ncxons u3 pesynbratoB 2026 1., HE0OOX0UMO yIEIUTh 0c0O00€ BHUMAHUE:

® [IPaKTHYECKOMY MPOrPaMMHUPOBAHUIO, BKJIOUYass paboTy ¢ QaiiiaMu mpu BBOAE/BBIBOEC
JTaHHBIX, pa0OTy C MacCUBaMH, COPTHUPOBKY, OOpPaOOTKYy YHCIOBOH M CHMBOJLHOM
uH(popMaln, IOUCK MyTei B rpadax;

o opranm3anvun BBIYHCIICHHUH B OJICKTPOHHBIX Ta6J'II/IHaX.

[Ipn BbIMONIHEHUHU 3aJaHUl C pa3BEpHYTHIM OTBETOM 3HAUMTENIbHAsI 4YacThb OLIMOOK
9K3aMEHYyeMbIX OOYyCIIOBJIEHAa HEJAOCTaTOYHBIM PA3BUTHEM Yy HHUX TaKUX MeTalpeIMETHBIX
HaBBIKOB, KaK aHaJIM3 yCJIOBUS 3a/JaHUs, CIIOCOOHOCTh K camolpoBepke. OueBHUIHO, UTO
OCBOCHME TAaKMX HABBIKOB Oy/eT CIIOCOOCTBOBATH CYIIECTBEHHO 0o0Jjiee BBICOKUM pe3yibTaTaM
EI'D, B ToM uncie u mo nuapopmaTuke.

Takum o6pa3zom, mpu mnoaroroBke oOywaromuxcs k EI'D 2027 r., Tak ke Kak
U B NPOLUIbIE TOJBI, CIEAYyET 00paTUTh 0CO00€ BHUMAaHHME HA YCBOCHHME TEOPETUYECKUX OCHOB
UHPOPMATUKH, B TOM 4ucie pasjena «OCHOBBI JOTHKH», C YYETOM TECHBIX MEXIIPEIMETHBIX
CBs3e MH(POpPMATUKU C MaTEMAaTUKOMW, a TaKKe Ha Pa3BUTHE METANPEIMETHBIX CIIOCOOHOCTEN
CaMOCTOSITENIbHO ~IJIAHMPOBAaTh CHOCOOBI JIOCTM)KEHUS IOCTaBIEHHBIX IIeJiei, HaXOAUTh
3¢ (deKTUBHbIE MYTH JOCTHKEHUS pe3yibTaTa W allbTepHATUBHbIE HECTAHIAPTHBIE CHOCOOBI
pelIeHNs TO3HABATENbHbIX 3a/1a4 U JJIOTUYECKH MBICIIUTb.
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Ilpunoscenue

OcHOBHbIE XapaKTEePUCTUKH IK3aMeHallnoHHOo# padoTsl EI™ 2026r.

Ananus
410

HaACKXHOCTH
Ka4de€CTBO

no THO®OPMATHUKE

COOTBETCTBYET

TpeOOBaHUAM,

9K3aMEHAIIMOHHBIX ~BapUaHTOB 10 HH(OpMATHKE MOATBEPIKIACT,
paszpaboranneix KM

IPEABSBISIEMBIM
K CTAHJapTU3UPOBAHHBIM TECTaM y4YeOHBIX HOCTHKeHUi. CpenHsis HaaeKHOCTh (Ko duimeHt
anbha Kponbaxa)! KUM no uapopmaruke — 0,92.

IIpoBepsiemble
3JIEMEHTBI COACPKAHUS

Kompr
MpoBe-
PSEMBIX
9JIEMEHTOB
cojepxa-
HHUS

Kompr
poBeps-
€MBIX
TpeOOBaHMIA
K YPOBHIO
ITOATOTOBKHU

YpoBeHb
CIIOX-
HOCTH

3aJIaHus

Tpebyercs
HCIIOIb30BaHHE
CTCIHATU3UPO-

BaHHOT'O
MPOrPaMMHOTO
obecrieueHus

Makc.
Oam 3a
BBIIION-

HEHUE
3a1aHUs

Cpennmnit
MIPOIIEHT
BBITTOJTHEHUS

YMeHue MPEACTABIIATD u
CUMTHIBATh JAaHHBIE B PAa3HBIX
THTIaX WHPOPMALTMOHHBIX
Monenei (cxemsl, KapTHl,
TaOJNIIBI, TPAaQUKH U POPMYJIBI)

13.1

122

Her

90,8

YMeHnue CTPOUTH  TaOJIUIIBI
UCTHHHOCTH W JIOTHYECKHE
CXEMBI

151

1.1.6

Her

78,5

YMeHue
uHpOpMALIUK B
0as3ax JaHHBIX

OCYILECTBJIATh ITOUCK
PETALMOHHBIX

3.5.1

2.2

Ha

67,8

YMeHue KOJUPOBaTh u
JICKOIMPOBATh HH(POPMAIIHIO

1.1.2

122

Her

71,5

dopManbHOE HCIIOJIHEHHE
MPOCTOrO aNropuUTMA,
3alMCAaHHOTO HA €CTECTBEHHOM
SI3bIKEe, WJIM yMEHHE CO3/1aBaTh
JIMHEWHBIH AITOPUTM TS
(hopManpHOTO UCIIOJIHUTENS
C OrpaHUYEHHBIM HabopoM
KOMaH/I, WIH yMEHHE
BOCCTaHABIIMBATh UCXOJIHBIE
JaHHBIE JIMHEWHOTO aJropuT™Ma
10 pe3yabTaTaM €ro paboThl

1.6.3

1.1.3

Her

61,1

Onpenenenne BO3MOKHBIX
pE3yNIBTaTOB padoTHI
HIPOCTEUIINX aJTOPUTMOB
YIPABICHUS HUCIOJHUTEISIMA U
BBIYUCIIUTEIBHBIX AJITOPUTMOB

1.7.2

114

Her

63,6

YMeHue  ompeaensaTh  00beM
MaMsATH,  HEOOXOMUMBIA  JIJIst
XpaHeHUs rpaduyeckont "
3BYKOBOU MH(OpMaIuu

3.3.1

13.2

Her

72,7

3HaHME O MeETOJaxX M3MEPEHHUs
KoJInyecTBa HHPOpMaIuu

16.1

114

Her

54,9

YmMmenue 0o0pabartbIBaTh
YHUCIOBYI0 ~ MHQOpPManmuio B
AJICKTPOHHBIX TaOIUIAX

343

112

46,7

1 MuHnMaIbHO JOIMyCTUMOEC 3HAYCHUE HAACKHOCTU TECTA HJIA €r0 HMCHIOJIb30BAHUA B CUCTEME I'OCYAapCTBCHHBIX

9K3aMeHOB paBHoO 0,8
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10 | Ymenue OCYIIIECTBIIATh 3.5.2 21 Ha 79,4
nH(pOpPMAITMOHHBIN TIOUCK
CpeACcTBaMu OIIEPAaLIMOHHOU
CHCTEMBI WIN TEKCTOBOTO
mporieccopa

11 | YmMmenue [IOJICUNTHIBATH 1.1.3 1.3.1 Her 43,2
WHPOPMALTUOHHBIN 00beM
coo0IeHust

12 | YmMmenue aHAJIM3UPOBATh 1.6.2 1.1.3 Her 60,3
pe3yibTaT HCTIOTHEHHUS
ITOpUTMa

13 | YMeHue uCHonab30BaTh MacKy 1.2 1.2 Her 52,0
MOJICETH

14 | 3HaHue IO3MLMOHHBIX CHUCTEM 1.4.1 1.1.3 Her 45,2
CUUCIICHUS

15 | 3HaHHMEe OCHOBHBIX IIOHATUI U 1.5.1 1.1.7 Her 46,5
3aKOHOB MaTeMaTU4YeCKOi
JIOTHKH

16 | Beuucnenue PEKypPPEHTHBIX 153 113 Ha 62,4
BBIPaXKCHUI

17 | YMenne co3nmaBaTbh COOCTBEHHEBIE 1.7.2 1.15 Ja 35,5
nporpammel (20-40 crtpok) st
00paboTKu [EJIOYHUCIICHHOM
nH(pOpMaITUU

18 | Ymeunue 00pabarsiBaTh 3.4.3 1.1.2 Ja 55,6
BCIICCTBCHHBIC  BBIPAKCHHUS B
AJICKTPOHHBIX TaOJIHUIAX

19 | Ymeunue aHaAIM3UPOBATh 1.5.2 1.1.3 Her 59,3
ITOPUTM JIOTHYECKON UTPBI

20 | YMeHue HalTH BBIUTPHIIIHYIO 152 1.13 Her 52,5
CTpaTETrHIO UTPBI

21 | YMeHHe TOCTPOUTH JIEPEBO UIPHI 152 113 Her 53,0
MO 33JaHHOMY QITOPUTMY H
HANTH BBIUTPBIITHYIO CTPATETUIO

22 | YMmeHue CTPOUTH 311 1.3.2 Jla 41,3
MaTeMaTHYeCKHe MOJCIH  JUIs
pelieHrsT MPaKTUYECKUX 3ajad.
ApxuTexTypa COBPEMEHHBIX
KOMIIBIOTEPOB.
MHOTONpONECCOPHBIC CHCTEMBI

23 | Ymenune aHaAM3MPOBAThH 1.6.2 1.13 Her 34,1
pe3yibTaT WCTIOJTHEHHS
ITOpPUTMA, COJIepIKaIIero
BETBJICHUE W IIUKII

24 | YMmeHue co3iaBaTh COOCTBEHHBIE 1.5.2 1.1.3 Ja 4.6
nporpammel (1020 ctpok) s
00paboTku CUMBOITLHOM
nH(pOpMaIuu

25 | YMeHue co3maBaTh COOCTBEHHBIE 1.5.2 1.1.3 Ja 10,9
nporpammel  (10-20 crtpok) s
00paboTku [EJIOYHUCIICHHOM
nH(pOpMaIuu

26 | YMmeHue 00pabarsIBaTh 1.6.3 1.1.3 Ja 5,6

LEJIOUUCIICHHYI0 UH(OpMAIHIO C
WCTIOJIb30BaHNEM COPTHUPOBKHU

30
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YmeHue BBITOJIHSI T
MOCJIEIOBATEIBHOCTh PEIICHUS
3a/1a4 aHalIM3a JaHHBIX: cOOp
MEPBUYHBIX JAHHBIX, OYHCTKA
U OIlCHKAa KadecTBa JaHHBIX,
BBIOOp W MOCTPOCHHE MOJICIIH,
npeoOpa3oBaHue JAHHBIX,
BU3YyaJIU3aIUs JTaHHBIX,
WHTEPIIPETAIVS PE3YJITATOB

1.6.3

1.7.3

115
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