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1. Pesyabrarsl EI'D no matematuke B 2024 roay (mnpopu/ibHbIii yPOBEHD).
1.1 Kpamxkas xapakmepucmuxa KUM no mamemamuxe (npoguivHulili yposeHy).

Bapuant KM no marematuke npo(uiabHOTO YPOBHSI COCTOSUT M3 JABYX 4YacTel
U BKJIOYal B ce0s 19 3amaHuii, KOTOpbIE pa3aNyaIich M0 COAEPIKAHUIO, CIOKHOCTU
Y KOJIMYECTBY 3aJIaHUN:

—yactb 1 comepxana 12 3amanuii (3amanus 1-12) ¢ kpaTkuM OTBETOM B BHUJIE
LEJI0TO YMCIIa WM KOHEYHOM 1eCATUYHOM 1po0u;

—yqacTh 2 cojepxana 7 3amaHuid (3amanus 13—19) ¢ pa3BepHYTBIM OTBETOM
(moyHas 3anuch pemeHus: ¢ 000CHOBAHUEM BBITIOJHEHHBIX JTEHCTBUN).

3ananus yactu 1 ObUIM HampaBJIEHBl HAa MPOBEPKY TOTOBHOCTH K3aMEHYEMBIX K
MPOJIOJKEHUIO 00pa30BaHUs B By3axX MO MACCOBBIM TEXHUYECKUM, SKOHOMUYECKUM U
IT-cneunanbHOCTAM. 3a/1aHus YacTH 2 MpeIHa3HA4YaIUCh ISl IPOBEPKU TOTOBHOCTH
HK3aMEHYEMBIX K MPOJOJKEHHI0 00pa30BaHUsl B BEIYIIHMX By3aX MO TEXHUYECKHUM,
€CTECTBEHHOHAYYHbIM, MaT€MAaTHYECKUM, SKOHOMUYECKHUM, IT-crienuanbHOCTIM H
OPYTMM  CIEHHAIBHOCTSAM, TIJ€  HYKEH  BBICOKMI  ypOBEHb  BJAJICHMS
MaTE€MaTUYECKUMH 3HAHUSMHU.

3amanusi OTHOCWJIMCh K TpeM YyueOHbIM Kypcam: «Aunrebpa U Hayaia
MaTE€MaTHYECKOro aHanmu3a» — 12 3amanuii; «l'eomeTpus» — S5 3ajaHui;
«BeposATHOCTP U CTAaTUCTUKA» — 2 3aJaHUS.

3ananus Bapuanta KM EI'D ObLm pacrtipeiesieHbl IO YPOBHSIM CIIOKHOCTH:

—qacth 1 coxepxkayna 7 3agaHuil GazoBoro ypoBHs (3amanust 1-4, 6-8) u 5
3aJlaHUI TIOBBIIIEHHOTO YPOBHS (3a1anus 5, 9—12);

—4acTh 2 cojepkaja 5 3aJaHuil MOBBILIEHHOTO YpOBHS (3amanus 13—17) u 2
3aJIaHus1 BBICOKOT'O YPOBHS CJIOKHOCTH (3amanus 18, 19).

[IpaBrIbHOE BBITTOJTHEHHE KaXKI0TO M3 3amaHuii 1—12 omeHuBanocs 1 Gammom.
[IpoBepka BbINONHEHUs 3amanuii 13—19 npoBogunack 3KcepTaMu Ha OCHOBE



pa3pabOTaHHOW CHUCTEMBbI KPUTEpUEB OlleHMBaHUS. [loHOE TpaBMIBHOE pEIICHHE
Kaxkaoro u3 3amanuii 13, 15 u 16 oneHuBazocs 2 0annaMu; Ka)Ka0ro 13 3aaanuii 14 u
17 — 3 Oannamu; Kaxkgoro m3 3agaHui 18 m 19 — 4 OGamnamu. MakcuMaJIbHBIN
MIePBUYHBIN 0aslT 3a BBITIOJTHEHUE dK3aMEHAIMOHHOM paboThl — 32.

B conepxxanne KM 2024 r. no cpaBHeHuo ¢ mojenbio 2020-2023 rr. 6b110
BHECCHO M3MEHEHHE — JJ0OABJICHO 3a/IaHUE ¢ KPATKUM OTBETOM I10 TeMe «BeKTOophI U
KOOPJAMHATHI, CKAJIIPHOE ITPOU3BEICHUEY.

Takoe u3MeHeHHE MO3BOJINIIO:

—yCWJIATh AaKIEHT Ha MEXIPEIMETHBIC CBS3H,
MaTeMaTHKU ¢ (PU3UKOI 1 HH(HOPMATHUKOH;

B YaCTHOCTH Ha CBA3b

—paciupuTh BO3MOXKHOCTH DEIICHUS T'EOMETPHUYECKHX 3aJad 3a CYeT
OCMBICJIEHHOTO TIPUMEHEHHS] BEKTOPHOTO METO/IA;
—CIOCOOCTBOBATh ~ MPEEMCTBEHHOCTH  OOY4YeHHs] B BBICHIMX  Y4eOHBIX

3aBeICHUSX, MOCKOJBKY 00pa3oBaTelibHas MporpamMma Mo BBICIHICH MaTeMaTuKe AJis
MHOTUX HAIMpPAaBJICHUN TOJTOTOBKH COAEPKHUT pPa3leiibl, B OCHOBE YCIEIIHOTO
U3YYCHUS KOTOPBIX JICKUT YMEHHE CTYJEHTOB MIIQJIINX KypcoB paboTaTh ¢
BEeKTOpaMu (BEKTOpHas airedpa, aHaJTuTHUYECKasi FTE€OMETPHUs U T.J1.).

MakcumanbHbI IEPBUYHBIN 0asut 1o cpaBHeHHIo ¢ 2023 1. BeIpoc Ha 1 Gai.

B ocranmeHom ctpyktypa uwactu 1 KHWM coxpanunack: mnepBblii 010K
«I'eomeTpus», BTOpod OJIOK «BeposSTHOCTL M CTAaTUCTHKA», TPETHM, Hauboiee
00beMHBIN, 050K «Anredpa u dyHkiuu». Takas CTpyKTypa MO3BOJIsIa YYACTHUKY
sK3aMeHa A(PPEKTUBHO paclpeesiuTh OTBEICHHOE Ha pabOTy BpeMs Ha pelIeHUs
3aIaHUHM B TEMAaTUYECKUX OJIOKax.

1.2. Ananusz pesynomamosg eOuHo2o 20cyoapcmeerHno2o 3kzamena 6 2024 200y
(npogunvrulll yposens).

Tabnuya 1
Konuuecmeo yuacmnuxoe npogunvrnozo EI'D no mamemamuxe 3a 3 200a
2024 r. 2023 1. 2022 r.
% ot % ot % ot
YHCIIO YHCIIO YHCIIO0
o01iero o01iero o01iero
YY9aCTHUKOB YYaCTHHUKOB YY9aCTHHUKOB
ypcia yucia qypcia
(uem.) (uen.) (uem.)
YYaCTHHKOB YY9aCTHHKOB YYaCTHHKOB
1179 40,67 1181 41,09 1299 43,29

Ha ocHoBe npuBeeHHBIX B Tabnuie 1 JaHHBIX MOXXHO cKasarh, uyTo B 2024 T.
KOJIMYECTBO CHAIONIMX OCTAJIOCh MPUMEPHO HA YpPOBHE MPOIUIOTO TojAa, OJHAKO
MPOJIOJDKACTCA TEHJICHIIMS K YMEHBIICHUIO KOJUYECTBA BBITYCKHUKOB, CHAIOITUX
npodumibnbii EI'D mo Matemartuke.



Jluaepamma 1
Lunamuka pezynomamos EI'D no mamemamuxe
(npogunvHblll Yyposens) 3a nocieoHue 3 200a
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Junamuka pesyibtaToB EI'D mo marematuke npoduiIbHOTO YpPOBHSI OCTAETCS
cTtabmibHOU: pe3ynbrarhl 2024 rTOIa B IEJIOM KOPPEIUPYIOTCS C pe3yJbTaTaMu
npouuibix Jiet. KomuwdyecTBO BbhICOKOOALIbHBIX padoT B 2024 romy okaszanoch
CYILIECTBEHHO BBIIIE, YeM B Mponuibie rojabl. B 2024 r. BeicOKHME OaJlIbl MOTYYUIH
19,19 % BoimyckuukoB (5,68 % B 2023 roay u 7,88 % B 2022 rony).

Juacpamma 2
Pacnpeodenenue mecmosuix 6annos yuacmuuxos EI'D no mamemamuxe
(npoghunvrwiil yposersv) 6 2024 200y
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Jlmarpamma pacrpeieneHust TeCTOBBIX 0alIoB, KaK U B TIPEIIIECTBYIONTUE TObI, B
LIEJIOM UMEET BUJI HECKOJIBKO CMEIIEHHOTO BJIEBO. Y MEHbBINIAETCS J0JS KpailHe HU3KUX
pe3ynbTaToB. MakcuMyM JMarpamMmbl 3aMETHO CMECTHJICS BIIPAaBO B 00JacTh Oojiee
BBICOKMX 0aJuioB. 3aMeTHBI Pa3pbIBbl MEXJYy COCEIHMMHU JAvana3oHaMu H3-3a
MPOJIOJDKAIONIETOCS]  CHMKEHUSI OOIIero 4Yucjia Y4YacTHUKOB 10 MaTeMaTHKe
PO HUIBHOTO YPOBHSI.

CpaBHuBas AuarpaMMebl pacrpeseneHus TectoBbix 0amioB 2023 u 2024 roaoB u
YYUTHIBAasE U3MEHEHUS ITKAJIBI MePEeBOIa MEePBUYHBIX 0auioB BO BTOpuYHBIC B 2024
ToJly, MOKHO CJEJIaTh BBIBOJ] O TOM,YTO ATO OOBSICHACTCS HM3MEHEHHWEM IIKAJIbl B
muanazone 60-100 BTopuuyHBIX OamioB, AWarpaMMBl CXOXH C TOYHOCTBIO 10
nepeMenieHnss B 4-5 MmepBUYHBIX OaJIOB, YTO MPUMEPHO COOTBETCTBYET M3MECHCHUSIM
TITKAJTHI.

Cpenamii TecToBBIA Oaymt yBenwmuwics ¢ 58,34 no 65,27, 4T0 TOBOPHUT O
MOBBIIICHUN YPOBHS 00pa30BaTeIbHON MOATOTOBKUOOYYAIOITIXCS.

B tabnune Ne2 mpencraBieHa CTaTUCTUKA BBIMOJIHEHUS 3aJlaHUil ¢ HamboJee
HU3KUM TMPOIIEHTOM TMPABWIbHBIX PEIICHUA TPyNIaMu BbBITYCKHUKOB: 3aJaHUM
MOBBIIICHHBIN 1 BRICOKHI YPOBHS CI0KHOCTH — MeHee 15 % B 2024 rony.

Tabnuya 2
Cmamucmuxa 6blnoaHenus 3a0anuil ¢ Haubonee
HU3BKUM NPOYEHMOM NPASUTbHBIX PEULEHULL

Howmep | [IpoBepsieMbie | YpOBEHD [IpoueHT BHITIOTHEHUS 3aJaHHUI
3a1aHUSA | DJIEMEHTBI CJII0KHOCTH no OpJoBCcKo# 001acTH
KM cojiep)KaHus / | 3aMaHus CpeIHHH, | B IpymIe | B B B
% HE rpynne | rpynme | rpymnmie
yMCHUA mpeogoneB | mo 60 | 61-80 | 81-100
IMX T.0. T.0. T.0.
MHWHUMAaJIBbH
bIH O, %
14 Crepeomerpus [MOBBILIICHHBIN 4,77 0,00 1,68 26,59 76,67
17 IInanumMeTpus | oBEIICHHBI 7,31 0,00 4,22 | 34,83 | 63,33
18 3agaya ¢ BBICOKUU 4,01 0,00 0,46 26,12 | 93,75
rapamMeTpoM
19 Hecrannapthas | gpicoxmit 8,93 0,32 6,17 | 36,52 | 53,75
TCKCTOBAas1
3amada

3agaua mo crepeoMerpun Ne 14 (TOBBIIEHHBIA YPOBEHb), TPAIULMOHHO
okasanach cpeau HauOosiee TpynHbix 3amanuiit KUM — c neit cnpaswmcs 4,77 %
YYaCTHUKOB 3K3aMeHa (MIOYTH BCE — U3 IPYIIbI Han0oJiee XOPOILIO MOATOTOBIIEHHBIX
yueHukoB, 60—100 6amioB). OCHOBHOM MPUUYMHON OMIMOOK B LIEJIOM CTAJI0 HE3HAHUE
OTNpEIEICHUN T€OMETPUUYECKUX MOHATHI U BEJIMYUH U CIOCOOO0B MX HAXOXKICHUS,
HE3HAHWE WM HEBEpPHOE MPHUMEHEHHE HEOOXOAUMBIX TEOPEM CTEPEOMETPHUH,
HEBEPHOE MPEJCTABICHUE O CTEPEOMETPUUYECKON KOH(DUTYpALIUU B LIETIOM.

3amanne Ne 17 «Ilnmanumerpusi» (NOBBIIMICHHBIH YPOBEHb) TaKXkKe Ha
NPOTSHKEHUM MHOTHMX JIET SIBISIETCS OJHHUM U3 HauOoliee TPYAHOIOCTYNHBIX U



HanboJsiee HEMOMYSPHBIX CPEIN BBIMYCKHUKOB, B 2024 roay ero Beimoiaauau 7,31 %
BBIITYCKHUKOB (OOJBIIMHCTBO M3 HUX — YAaCTHUYHO, 3a CYET OTHOCUTEIHHO
HECJI0’KHOTO TIEPBOTO MYHKTA).

3amanne Ne 18 (BbICOKMU YpPOBEHB) OTHOCUTCS K 3a7jauaM BBICOKOTO YpPOBHS
CJIOHOCTH. JIOCTATOYHO YCIIEIIHbIE MOMBITKU €€ pelleHus] HaOIoJaNuCh JTUIIh B
BBICOKOOAJUTbHBIX padoTax. OmmOku npu e€ BeimoaHeHUu B 2024 romy Obuin
TUMIMYHBIMU — HEBEPHOE MOCTPOEHUE IpaUKOB, HEYUYET BCEX BO3MOKHBIX CIIydaes,
HEBEpHOE oOIlpeaeneHre yucia pemeHuil. Hepeako BcTpedannch Takke CiIydaw,
KOTJla KOOPJIWHATHl BaXKHBIX JJISl PEIICHHs TOYEK (Yalle BCEro — TOYEK KacaHHs)
IPUBOJWINCH YYCHUKOM 0€3 Kakoro-nudo o00CHOBaHHSA (BO3MOXHO, ObUIH MPOCTO
yragansl 1o rpaguky). C 3TuM 3aJaHHeM CIPABHIKCH (XOTsS ObI YaCTUYHO) OKOJIO 4
% Y4EHUKOB, UTO CPAaBHUMO C MTOKA3aTEJISIMH MPOILUIBIX JIET.

3aganue Ne 19 (Bwicokuii ypoBeHb) B EI'D 2024 romy uMeno TUNUYHYIO
CTPYKTYpPY — HEPBBIA MyHKT pelniajics NpuBEICHUEM MpPUMEpa, HO B JIAHHOM cllydae
HOJyYUTh MPUMEP MOA00POM ObUIO JOBOJIBHO HEJNETKO, B OOJBIIMHCTBE YCHEIIHbBIX
pelIeHUH 111 €ro0 HaXOXKJEHUS MPUBJIEKAINCh o01me coodpaxenus. [loatomy naxe
onuH Oamt 3a Ne 19 nmoiy4yusin B OCHOBHOM 00JIa/iaTelIy BhICOKOOAIBHBIX paboT. B
LIEJIOM PEIIaeMOCTh 3TOM 3a7jaun OKa3ajlaCh HEBBICOKOM 10 CPAaBHEHUIO C MPOILIBIMU
rojgamu (8,93 %), 4To HEe COOTBETCTBYET TpeboBaHusM (MeHee 15 %).

CornacHo ®I'OC COOQO, BbITYCKHUKaMH JOJDKHBI OBITh JOCTHUTHYTHI HE TOJIBKO
NpEeAMETHBIE, HO M METANPEMETHBIE PE3YJIbTAThl OCBOEHHUSI OCHOBHOW 00pa3oBaTeIbHOM
NPOrpaMMBIL: TTO3HABATEIIbHBIE, KOMMYHUKATUBHBIE, PETYJSTHBHBIE (CaMOOpraHU3alys,
CaMOKOHTPOJTh ).

[Ipu anamuze pesynbratoB npoduiabHoro EID-2024 no wmarematuke ObuM
OOHApYXEHbl CHUTyallud, B KOTOPBIX Ha pe3yJbTaThl SK3aMEHa MOBIMsIIA cradast
cpopMUPOBAHHOCTH METANPEIMETHBIX YMEHHIA, HABBIKOB, CIOCOOOB JESITEILHOCTH.

B dactHOCTH, HemoctaToyHOE BIAJCHHWE TMO3HaBaTelbHBIMU Y Y]] (6Ga3oBbIC
JIOTUYECKHE JICMCTBUS - YMEHHE CaMOCTOATENIbHO YCTAHABIMBATH IPHU3HAK IS
CpaBHEHHMS, KIacCU(UKAIUM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb, ONMPEENATh LU,
3a/1aBaTh MapaMeETPhl JESTEIBHOCTH) SBISIETCS [IABHOW MPUYMHOM HEycleXa y4aluxcs
IpU MOTBITKAX PEIICHHUs 3a1a4, TPEOYIOLIMX TBOPUYECKOTO, LIEJICHAPABIEHHOTO MOIX0/1a,
ITyOOKOro aHalii3a HCXOJIHBIX JaHHBIX M CaMOCTOSTENIbHOTO COCTABJICHUS IL1aHa
pELLIEeHUSI.

K HMM OTHOCSATCS HamOonee TpyAHBIE IS y4alllMXCsl 3aJaHus: CTEPEOMETpPUS
NOBBIILIEHHON cnoxHocTH (Ne 14), miaHumerpusi MoBbIIEHHOW ciokHocTH (Ne 17),
BOIPOCHI Ha JIOKA3aTEJIbCTBO HECTaHAApTHOM TekcToBou 3amaun (Ne 19 6,8). Cpeau
TIOTBITOK PEIIEHUSI ATUX 3aJJaHUI YYEHHKaMH MPe00JIalaloT HECUCTEMHBIE PaCCyKICHUS,
BE/IYILMECS HAYTaJ WM «I10 IMyTH HaMMEHBLIETO COMPOTUBIICHUS» U, KaK MPaBUJIO, HE
JOXOZSIIKUE 10 1eH. /JJOBOJIBHO 4acTO YYEHHKOM CTaBUTCS HEBEPHAs LIENb PELLCHUS, HE
NPUBOJIAIIAS K OTBETY Ha BOIPOC 33audl (TUIMYHBIE 1 MACCOBO BCTPEYAOLIUECS CITyYaH
— MONBITKY petieHus 3a1anus Ne 19 6 myTém npuBeeHus: IPUMEPOB WM PACCMOTPEHUS
YaCTHBIX CITy4aeB BMECTO JOKA3aTeILCTBA OOIIET0 BH/a; paccMoTpeHue B Ne 19 B TObKO
OJIHOM M3 4YaCTeW pelIeHUs] BUJA «OLEHKA + IMPHUMEp»; OTCYTCTBHE JI0Ka3aTelabCTB B No
14, Ne 17 Tex ¢akToB, KOTOpbIE TPEICTABIISIOTCS YYCHUKAM OYE€BUIHBIME, HO HA CAMOM



nene TpeOyroT nokazarenbcTBa). Hampumep, B 2024 r., mertasce peumts Ne 19 B,
OOJIBILIMHCTBO YYEHHWKOB OIPaHUYMBAIMCH TOJBKO IPUBEICHUEM IPUMEPA, HE IbITAsICh
JlaXke T0Ka3aTh OLIEHKY. YacTo npuBoAWINCE Oe370Ka3aTelIbHbIE YTBEPKACHUSL: «Jlaiee —
aHAJIOTUYHOY, «OYEBHUIHO, YTO ITO BBINIOIHAETCS BCETAA» U T.I1.

HenocTtaTtouHast TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITENbHON MH(POPMAIIIOHHO-
IIO3HABATEIbHOM JEATEIIBHOCTH, YMEHHE OPHEHTUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX
uH(opMmanuu (6a30BbIe UCCIENOBATENbCKUE EHCTBYS) YacTo nposiBisiercss Ha EI'D o
MaTeMaTUKe B BHJE HEYMEHHs NPAaBUIIBHO MPOYECTh MU OCMBICIHMTH YCIIOBHE 3a]1a4H,
MOHATh B3aMMOCBSA3H MEXIY JAHHBIMU BEJIMYMHAMHM, MOHITH BOMNPOC 3aaa4yd. Yacto
BCTPEYAIOTCS] TAKME MOMEHTBI B 33/1a4aX, COJIEPKAIMX Pa3BEPHYTOE TEKCTOBOE YCIOBUE
(Ne 9, Ne 16, Ne 19), nenmonnmanue HHGOOPMALIUH U3 YCIOBUS CITY>KUT B PEHICHUSIX ITHX
3a71a4 NPUYMHOM OCTPOEHHSI HEBEPHOM MaTeMaTHIECKOW Mozien. Tak, mpu pemeHuun Ne
19 2024 roga 6o0IbIIOE KOMMYECTBO YYACTHUKOB SK3aMEHA HEBEPHO MOHSUIM YCIOBHE
3a/1aud, MEperyTaB JBa pa3IMuHbIX BUAA IPOLEHTOB (IIPOLIEHTHI IO KOJIUYECTBY
KOHTEWHEPOB U IIPOLIEHTHI 10 Macce).

Muoro mnpobireM NpUYMHSET Y4YacTHHKAM JK3aMeHa Hec(hopMHpOBaHHBIE
KOMMYHHMKAaTUBHbIE YY /| 1 HEyMEHHE SICHO, JIOTMYHO M TOYHO H3JIararb CBOIO TOUKY
3pEHUs, HCITOJIb30BATh a/ICKBAaTHBIE SI3BIKOBBIE CPEACTBA. JTO XAPAKTEPHO AJIS 33/1aHUM C
Pa3BEPHYTHIM OTBETOM, MOJPA3yMEBAIOIIMX PELIEHNE ¢ 00BEMHON TEKCTOBOM YacThiO U
OOJIBILIMM KOJIMYECTBOM OOOCHOBaHUM, — CTEPEOMETPUSI MOBBIILIEHHOW CIIOXKHOCTH (Ne
14), nmanumeTpusi MOBBILIEHHON clokHOCTH (Ne 17), BOIpOChl Ha J0Ka3aTeIbCTBO
HecTaHAapTHOM TekcToBod 3amaun (Ne 19 6, B). Becbma uyacTto BMECTO CTpOruMx
JIOKa3aTeNIbCTB YYEHUKH MUIIYT PpaCIUIbIBYAThIE PACCYKACHUS BEPOSTHOCTHOIO WU
HaJJHOrO Xapakrepa. B To ke Bpems, Oecema ¢ aBTOpaMu TakuMX PELICHUNA Ha
anesusIUsIX HEPEeIKO TIOKA3bIBAET, YTO YUYEHHK UMEN B BUJLy BEPHYIO UACIO PEILICHHS, HO
3aTPyAHWICS U3JI0KUTH €€ TIOCIIEI0BATEIBHO U YETKO.

2. O noaroroBke odyyarwmmuxcsa k EI'9 B 2024-2025 yyeoHoM roay
(mpoduabLHBINA YPOBEHB).

B conmepkaHMM KOHTPOJIBHO — M3MEpPUTENbHBIX MarepuanoB EI'D 1o
npoduibHoi MaTtematuke B 2025 romy mo cpaBHeHuto ¢ 2024 r. u3MEHEHUW He
IIPEAYCMOTPEHO.

B npoekte koanbukaTopa npoBepseMbix TpeOOBaHUHN K pe3ysibTaTaM OCBOCHUS
OOIl COO wu nsnemeHToB coaepxkanus i npoeaeHus EI'D mo maremaruke
BHECEHBI MPOBEPSAEMBIC FJIEMEHTHI COJIEPKaHUSI, KOTOPbIE HE OyAyT MpeACTaBICHHI B
3aganusax EI'D 2025:

— KOMIIJIEKCHBIE YUCIA;

— MaTpuila CUCTEMBI JIMHEHHBIX YpaBHEeHUHN. OnpeaenuTens MaTpULIb;

— TOYKH pa3pbiBa. AcumnTorhl TpadukoB QyHkiuit. CpoiicTBa GYHKIHA,
HETPEPBIBHBIX Ha OTPE3KE;

- MHOKECTBO, OIl€palli HaJl MHOKecTBaMu. [Juarpammel Ditnepa — Benna.

[Ipu opranmzanuu 00pa30BaTEIbHON ACATEILHOCTH IO moaroropke k ['MA
HEOOXOJMMO PYKOBOJICTBOBATHCS HOPMATUBHBIMH JIOKYMEHTAMHU, PETYIHPYIONUMU


https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2025/ma_11_2025_proekt.zip

MpPOBEJEHUE UTOTOBOM  aTTeCTallMM IO MaTeMaTUKe, U  METOAUYECKUMU
MarepuajiaMHi, KOTOpble pasmenieHbl Ha caitax OUIIM (www.fipiru) wu
MunucrepcTBa npocseiienus Poccuiickoit ®eaeparun (https://edu.gov.ru/).

B nporiecce o0yueHus MareMaTuke B CTapilield IIKOJIE JTOKHBI OJTHOBPEMEHHO
YCHEIIHO PENIaThCs JIBE BaXKHBIC 3a/1a4u:

1) moaroroBka obyuaromuxcs k EI'D;

2) u3zydeHue yudeOHOro mporpamMMmHoro marepuana 10—11 kimaccoB ydeOHBIX
KypcoB «Anrebpa ¥ Havajla MaTEMaTHYECKOro aHanuza», «leomerpus» wu
«BeposiITHOCT U CTAaTUCTHUKAY.

Pemienne nepBod M3 yKa3aHHBIX ABYX 33/1a4 C LEIBIO YCHENIHOM MOATOTOBKH
oOydJarommxcs JO/DKHA OCYIIECTBISATHCS B paMKaX YpPOKOB 000OIIAr0IIero
MOBTOPEHUS U JIONIOJIHUTEIBHBIX 3aHATUMA.

[ToaHOIIEHHO MOATOTOBUTHLCA K K3aMEHY MOKHO, JIMIIb U3y4yasi MATEMAaTUKYy BO
BCEM pa3HOOOpAa3WU €€ METOJ0B; HEOOXOAUMO YIENATh JOJKHOE BHHUMAHUE
pPa3BUTHUIO  JIOTMKA W MAaTE€MAaTHYECKOM peud, B TOM UHCIE YCTHOH, YMEHHIO
BBIpQ)KaTh MBICIM Ha Oymare JI0XOJ4YMBO, MPOCTO W JoKa3zaTeabHO. B 3TOM MOryT
noMoub OTKpbIThIA Oank OUIIM, cOopHuku 3amady U BapUaHTOB, €CIH UX
UCITI0JIb30BaTh KaK MCTOYHUK MW M JUIsl TPOBEPKU COOCTBEHHBIX TOCTHXKEHHH, HO
HE KaK KOJUJIEKIUIO PEMETULIMOHHBIX MAaTEPUAJIOB.

K coxanenuto, HEmpeoI0JICHHONM OCTaeTcsl TJIaBHAs M Cepbe3Has mnpobiema:
«MEPEeKOC» B MATEMATHUYECKOM MOJATOTOBKE IIIKOJIBHUKOB B CTOPOHY peELICHUS
OOJIBIIIOTO KOJIMYECTBA TPEHUPOBOYHBIX pa0OT MO CHEIUATU3UPOBAHHBIM COOPHUKAM
WJIM BapyUaHTaM MPOLLIbIX JieT. J[aBasi CBOMM ydeHHUKaM OJHOTHUITHBIE BAPUAHTHI OJIUH
3a JIpyruM, Y4YUTelb JOOMBaeTcCs, KakKk €My KaxeTcs, Oe3yCIIOBHOTO |
0€3YKOPU3HEHHOT'O BBIMOJHEHUSI Pa0OT MOYTH BCEMH YydYalllUMHUCA Kjacca. Y HEro
co3/IaeTcs J0KHOE€ MHEHHE, UTO IIKOJBHHUKH TOTOBBI K ciade EI'D, m moxoxkee
BIICYATIICHHE BO3HUKAET Y CAMHUX IIKOJIBHUKOB U UX POAUTEIEH.

C nenpio COBEPIIICHCTBOBAHUS MPEMOIaBaHKs MaTeMaTHKUA B 00pa30BaTEIbHON
OpraHU3allvy Me1aroraMm peKOMEHI0BaHO:

- 00paTuTh BHUMaHUE Ha OTPAOOTKY BBIYMCIMUTEIBHBIX HABBIKOB YYalllMXCA,
UCKJIIOUUTDH UCIIOJIh30BAaHUE KAIBKYJIATOPOB HA YPOKaxX M KOHTPOJBHBIX paboTax 1o
MaTeMaTHKe.

- mpu noarotoBke kK IMA mpopaborarh CTpaTerut0  BBITIOJHECHHUS
HK3aMEHAIMOHHOM PabOThl B YaCTH MPEOAO0JICHUS] MUHUMAJIBHOTO TIOpora; o0paTuTh
BHUMaHHE, TPEXKIEe BCEro, Ha TepBble 12 3amaHuid, 4YTO JaeT BO3MOXKHOCTH
o0ecnieunTh  MOBTOPEHHE  3HAYUTEIBLHO  Oojblero  obbemMa  maTepuala,
COCPEIOTOYUTh BHUMAHUE YYaAIIUXCS Ha OOCYXIEHUU «IMOJIXOJ0B» K PEHICHUIO TEX
WJIM MHBIX 33J1a4, BEIOOPY CMOCOOOB UX PELICHUs] U COMOCTABICHUIO 3THX CIIOCOOOB,
MIPOBEPKE MOJYYCHHBIX OTBETOB Ha MPABO0MNO1001e U T.II.

- IS YCIIEIIHOTO BBITTIOJTHEHUS 3aJlaHuM 13-17 HEOOXOIUM
nuddepeHIMpOBaHHBIM  TOAX0A B pabore ¢ Hambojee MOArOTOBICHHBIMHU
yYamuMHuCsi. ITO OTHOCUTCS U K paboTe Ha Ypoke, U K AuddepeHnanuu 1oManrHux
3alaHdid W 3aJaHUi, Tpe/JaraeéMplX Yy4JalluMCcs Ha KOHTPOJIbHBIX, MPOBEPOUYHBIX,
JUarHOCTUYECKUX padoTax.



https://edu.gov.ru/

- TpU pEHIeHWH TEKCTOBBIX 3a/ay, BKIIOYAIOIIUX B Cce0S MOCTPOCHHE
MaTeMaTH4eCKOil MoJienu, 0co00e BHUMAaHUE YAETUTh 000CHOBAaHHOCTH MOCTPOCHUS
MaTeMaTH4eCKOM MOJENH MPH 3TOM Yy y4YalIMXcsi HeoOXOIMMO BBIpabOTAaTh HAaBBIK
COCTaBJICHUS] MATEMaTHYECKOW MOJIENN IO TEKCTY, a HE HaIllMCaHHE TI0 MIa0JIOHY;

- TIpU pELICHUHM YPAaBHEHUH W HEPaBEHCTB 0c00O€ BHUMaHHME OOpaTHTh Ha
BAXHOCTh KOPPEKTHOTO OTOOpa KOpHEW ypaBHeHHs. HeoOXoauMo HCHoIb30BaTh
pa3MyHbIe CIIOCOOBI 0TOOPA, a TakkKe rpadUyYecKyro WIITIOCTPAIMI0 UHTEpBaja WK
OTpe3Ka, Ha KOTOpPOM HeoOXxonuMo oToOparth KopHH. [lpu 3TOM, ecnu KOpHU
OTOHMPAIOTCS IyTeM MOJICTAHOBKU 3HAYCHUH N, TOMUMO HAXOXKJCHHS 3HAYCHHN MPH
KOTOPOM KOPHH JIeKaT B 3aJJaHHOM OTPE3Ke, HEOOXOIUMO yKa3aTh U Te, 3HAUCHWSI,
Ipd KOTOPBIX KOPHHU BIIEPBBIC BBIXOIAT 3a TPaHUIBl OTpe3Ka. DTO CUYHTACTCS
HEOOXOJUMBIM OOOCHOBAaHHMEM TOTO, YTO APYTUX KOpHEH B 3aJaHHOM OTpPE3KE HE
cymectByer. Crour  oOpaTuTh  BHUMAaHHME  y4yallUXCd  Ha  YETHOCTh
TPUTOHOMETPUUYECKUX (DYHKIIHIA;

- IpU HU3YYEHUHM CTEPEOMETPHH CienyeT oOpamaTh BHHMaHHE Ha TO, YTO
0a3oBbIMU TpeOoBaHusIME crierdukanmu EI'D K MoAroToBKe BBHITYCKHUKA CpeIHEH
IIKOJIBI SIBJISIIOTCSI 3HAHHE MeTpuuecKuX (Gopmyn (0OBEMOB M MOBEPXHOCTEH) IS
KaXJIOTO TUIA TeJl, U3y4aeMbIX B IIKOJE, B TOM YHCJE LWIMHIpPA, KOHyca, IIapa,
YCEUCHHON NHpaMHUIbl M YCEUYEHHOTO KOHYyCa, MOJITOMY I€IeCOO0pa3HO BBOIUTH
JaHHbIe (OPMYINBI 3a0JlarOBpeMeHHO UIs Bcex Tell. Oco0oe BHUMaHUE YICIUThH
YMEHHUSM CTPOWTH MPOCTPAHCTBCHHBIM YEPTEX, YCTAaHABIMBATH MPUYNHHO-
CIICZICTBEHHBIC CBSI3H IPH JIOKA3aTEIbCTBE TEX WM MHBIX T€OMETPUYECKUX (PaKTOB,
HAXOJIUTh TPU DJIEMEHTA MPHU HCIIOJIB30BAHUU TEOPEMBI O TPEX MEPIEHANKYISIpax
(HakJIOHHAsi, TPOCKIHUs, TEPHCHIUKYIsAp). s pasBUTUS TPOCTPAHCTBEHHOTO
BOOOpaKCHHUS M CO3JAaHUS NPEACTABICHUN O PACIIONIOKEHUH (HUTYP B IPOCTPAHCTBE
1eJIecO00pa3HO UCTIONB30BaTh KOMITBIOTEPHBIE CPEICTBA BU3YyaTH3allHHT;

- TMPOBOJUTH PETYISIPHYIO JAMATHOCTHKY TOTOBHOCTH YYAIIUXCS C TOMOIIBIO
3aganui, npudmokeHHsX K KUM EI'D;

— YOeNsATh BHUMAaHWE OPTaHU3AIMOHHOW W TICHMXOJOTHYECKOW MOJTrOTOBKE
ydaluxcst K 9K3aMeHy.

- IIMPOKO  HCIIONB30BaTh  MaTepUallbl  OTKPBITOTO  OaHKAa  3aJaHuH,
ormyosMKoBaHHBIX Ha odurnmanbHoMm carite UITN (https:/fipi.ru/ege/otkrytyy-bank-

zadaniy-ege).

[Ipu opranuzanuu ouggepenyuposanroti NoAroToBku k EI'D mo MaremaTtuke
npoMIIBHOTO  YpPOBHS  TearoraM  pPEKOMEHAYeTCS  YYUTHIBATh  CJICAYIOIINC
TUTIOJIOTHYECKUE TPYIITBI 00YUYaOIINXCSI:

e00yyaromuye ¢ HEIOCTATOYHBIM YpPOBHEM TIOJATOTOBKH: TIPH BBITOJHEHUN
CTapTOBOM MarHOCTUYECKOU paboThl HabuparoT 10 40% 6aIOB OT MAaKCUMAILHOTO
Oanna;

eo0yyaromuecs ¢ JOMYCTUMBIM YPOBHEM TOJTOTOBKH: TPU BBHINOJHEHUU
CTApTOBOM JAMarHocTudeckod padorel Habuparor ot 40% no 60% OamioB ot
MaKCHMAaJILHOTO 0aJIjia;


https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

eo0yyaromyecs C JOCTAaTOYHBIM YPOBHEM IOATOTOBKH: IIPU BBIIOJHEHUU
CTapTOBOM JMArHOCTUYECKOM paboTsel HabupawT or 60% no 80% OamnoB oT
MaKCHMaJbHOro Oaia;

¢ 00y4aroIuecs ¢ BBICOKUM YPOBHEM IIOATOTOBKH: IIPU BBIIIOJIHEHUU CTapTOBOM
JUarHoctnyeckor paborsl Habupator oT 80 mo 100% OamnoB OT MakCHMaJbHOIO
Oasna.

[Tpu opranuzanuu auddepenurpoBanHoro o0yuenus ydammxes 10—11 kmacco
k EI'D mo marematuke mpoQmIbHOTO YPOBHS HEOOXOAMMO YYHUTHIBATH PE3yJbTaThl
2024 r. W OpraHU30BBIBATH TPYIIIBI C AKUEHTOM Ha TeMaX, KOTOpPbIE BBI3BAIIN
3aTpyJHEHUS:

—«IInanumeTpruyecKue 3aa4n Ha HAX0KJEHUE T€OMETPUUECKUX BEIUUNHY;

—«CTepeoMeTpUUECKUE 3a1a4l Ha HAXOXKICHUE FEOMETPUUECKUX BEIIUUUHY;

—«Pemenne paloHaIbHbIX, IpOOHO-PaLMOHAIIBHBIX, KBaJIpaTHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUUECKUX HEPABEHCTB U UX CUCTEM;

—«TexcroBble 3a0aumn»;

—«IIponsBonHbIe 51 nepBoOOpa3HbIe AIEMEHTAPHBIX GyHKUHID,
«Hanbonbiiee 1 HAaMMEHbIIIEE 3HAUCHHSI PYHKIIUU. DKCTPEMYMBD.

[Ipu opranuzanmu  00pa3oOBAaTENBHOIO  MpoOLIECCa  HYXHO  COOJIIOAATH
COOTHOIIIEHHE KOJMYECTBA YPOKOB alIreOpbl, FTEOMETPUH, BEPOSITHOCTU U CTATUCTUKH.

CucreMy KOHTpOJISI 3HAHMM, YMEHHM U HaBBIKOB OOyYaromuxcsi HaJo
BBICTpaWBaTh, HUCXOJId M3 OpraHu3auuu JIudPepeHIHpOBaHHOTO  00y4YeHUs
IOCPEACTBOM IMPAKTUKYMOB, COJAEpXKallMX HAOOpbl 3ajad IO pa3HbIM TeMmawm,
JIOTIYCKAIOIME B TOM YHUCJIE U CaMOMNPOBEPKY. DTO MO3BOJUT OOydYaIOLIUMCS U3
«Tpynmbl pUCKa» oTpaboTaThb YMEHHUS B PEIIEHUMHU Oosee MpOCThIX 3a1ay, a Oolee
HOJIFTOTOBJIEHHBIM O0ECIEUNUTh OBICTPBIN MEPEXO/ K PEIICHUIO 3a/lay MOBBILIEHHOTO
YPOBHSI.

Hcnonb3oBaTh byHKIIHOHAT NCoy «BuptyanbHas LIKOJIa»
(https://www.vsopen.ru/) mpu auddepeHIranuu JOMAITHUX 3aJaHHUi.

HeoO0xonuMpIM yCIIOBUEM YCHEIIHOW MOJATOTOBKM Yywaluxcsi K caade EI'D
ABJISIETCS, B IIEPBYIO OYEpPEIb JJISl YUUTEIS, U3yYEHUE U OCMBICIIEHUE HOPMATHUBHBIX
nokyMeHToB: «Konudukaropa snementoB coaepxkanusi KUM» u «Cneuudukanuu
HK3aMEHAllMOHHOM paboThl Mo Marematuke EI'D».

OOpa3zoBaTeNbHBIM  OpPraHU3alUsAM PEKOMEHAYETCS MPOBOAMTH NPOOHBIE
9K3aMEHBI C cobno0eHuem 6cex mpebosanuti peanvHozo EI'D mo maremaTHke, C
NEPUOINYHOCTBIO, HE TOMYCKAIOIEH NTEPErPY3KH YIEHUKOB. DTO O3BOJIUT, KPOME
OLICHKU BO3MOKHOCTEN KaXXJ10T0 u3 ydalmxces, chopMUpOBaThH
CTPECCOYCTOMYMBOCTD K peanbHOMY 3K3ameny EI'D.

Yuutensm, mnanupyrommM pabdotath B 11 kmacce B 2024/25 ydeOHOM rony,
HEOOXOJMMO  MPOBECTH  MO3JEMEHTHBIM  aHalu3  3aJaHui, TPAJAUIIMOHHO
BBI3BIBAIOIINX 3aTPYAHEHUS Y BBITYCKHUKOB, UCIOJb3Ys METOJAMYECKUE MATEPUAIbI
npouuibix Jier. HyxHo Brimouars 3amanusi, aHaiornuynble KUM  EID, npu
OOBSCHEHHH YYeOHOro MmaTepualia, MpU PEIIeHHH 3aJad 10 BCEM Kypcam
MaTE€MaTHUKH, HE OIPAaHUYUBAACH TOJHKO YYEOHMKOM, U HE 3aMEHSTh U3YYEHUE TEM
o nporpamme 11 knacca «HarackuBanuem» Ha 3aaanus EI'D.


https://www.vsopen.ru/

C nenbro camocToATenbHOM NoAroToBKU K ['MA, 00ydarommmMes peKkoMeH1yeTcsl
O3HAKOMHUTBCSI € METOJAMYECKUMU PEKOMEHJAIMSIMU, KOTOPBHIE COAEP>KAT COBETHI
pa3pabOTYUKOB KOHTPOJBHBIX H3MEPHUTENBHBIX MaTepuaioB EI'D mo martemaruke
npoUIbHOrO  YpPOBHA M MOJE3HYH0  MHGOpMaluio  JUisl  OpraHU3aluu
WHIUBUAIYAIBHOM NOATOTOBKM K EI'D. B pexomeHmanusx onucaHbl CTPYKTypa H
coJlepKaHue KOHTPOJIbHBIX WU3MEPUTEIIBHBIX MaTepHUaJIoB, pUBEACH
WHIUBUIYAJIbHBIA IUIAH TMOJATOTOBKH K 3K3aMEHY, yKa3aHbl TE€MbI, HA OCBOCHHE
(MOBTOpEeHUE) KOTOPHIX IeJecoo0pa3Ho 00paTtuTh ocoboe BHUMaHHE. JlaHbBI
PEKOMEHJAMU 1O BBINOJHEHHUIO PA3HBIX THUIIOB 33JaHUil, pabOoTe C OTKPBITHIM
O0ankoMm 3aganuil EI'D v npyruMu JONOJHUTENBHBIMA MAaTEpUATaMHU.

OO0pa3zoBaTeIbHBIC PECYPCHI 1T 00YIAFOTITIXCSI

No HanmenoBanue pecypca AJIpec/MCTOYHUK

1 HaBurarop camocrositenbHON https://fipi.ru/navigator-
noarotosku k EI'D podgotovki/navigator-ege#ma

2 3amaun U3 OTKPHITOTO OaHKa https://ege.fipi.ru/bank/index.php?proj
3aganuit EI'D o matemaruke =ACA437B34557F88EA4115D2F374
poUILHOTO YPOBHS Ha BOAO7B
odpunuanbHoMm caiite ®I'BHY
«OUITN»

3 Buneokoncynpranuu ais https://fipi.ru/eqe/videokonsultatsii-
ydacTHUKOB EI'D razrabotchikov-kim-yege

4 OO0pazoBaTebHBINA TOPTAT IS https://math-ege.sdamgia.ru/
MOJATOTOBKY K 9k3aMeHaM «Perry
EI'D»

5 Caiit Anekcannpa Jlapuna http://alexlarin.net

6 | ®I'UC Mos mkona https://myschool.edu.ru/

IIeyaTHbIC M3MAHUS

1 EI'D 2025: 4000 3agau ¢ oTBeTaMH 10 MaTeMaTuke. Bee 3amanns
«3aKpbIThIi cerMeHT». ba3oBelit 1 mpoduabHbI ypoBHHU 2025
nox pegakuuen U.B. SAmenko (n3gatenbeTBo DK3amMeH)

2 ['ymun J1J1. «Bctpeun ¢ hmHaHCOBOM MaTeMaTHUKON

3 [IlectakoB C.A. EI'D 2022. MaremaTtnka. 3agaui ¢ JKOHOMUYECKAM
cojaepkanureM. 3anada 17 (mpodunbHbiil yposensb) / [Tox pen. U. B.
SAmenko

4 [IpoxodreB A.A, KopsinoB A.I'.: EI'D. MartemaTuka. 3agauu ¢
napaMmeTpamu (M31aTeabCTBO JIernon)

3) N.B. SAmenxo. EI'D-2025. Maremartuka. [IpodunbHbIil ypOBEHB: TUTIOBBIC
sK3aMeHalMoHHbIe BapuaHThl: 36 BapuanToB (OUIIN — mikouie)



https://doc.fipi.ru/navigator-podgotovki/navigator-ege/MR_matematika_ege_2024.pdf
https://fipi.ru/navigator-podgotovki/navigator-ege#ma
https://fipi.ru/navigator-podgotovki/navigator-ege#ma
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege
https://math-ege.sdamgia.ru/
https://myschool.edu.ru/

MeToauveckyo MOMOIIb YYUTEISIM HpHU MOATOTOBKe oOywaronmmxcs k EID
MOTYT OKa3aTh:

OObpazoBatenbHbIE PECYpPCHI ISl YIUTEIS

HaunmMenoBanue pecypca

Anpec/MCTOYHUK

JIOKyMEHTHI, OIPELIENIAIOIINE
CTpyKTYpy u coaepxanne KHNM
EI'D 2025

https://fipi.ru/ege/demoversii-

specifikacii-
kodifikatory#!/tab/151883967-2

OTKpBITHIN OaHK 3aaHUN

https://eqe.fipi.ru/bank/index.php?proj

=AC437/B34557/F88EA4115D2F374
BOAO/B

Cairr Enenbr
«Pacnieyaraii ¥ pemm»

[upsieBoit

https://time4math.ru/

Kypnan «lTegarornueckue
V3MEPEHUS

https://fipi.ru/zhurnal-fipi

MeToauueckie peKOMEHAalud Ha
OCHOBE aHaim3a TUTTUYHBIX
OIIHOOK YYaCTHUKOB EI'D
MPOIUIBIX JET

http://xn--hlalbh.xn--plai/gia-oge-
ege/ege/

N.B. Amenko, M.P. Bricoukui,
II.LM1. CamconoB, A.B. Cemenon
METOJINYECKHE
PEKOMEHJIALIMU TS
y4YUTENCH, TMOJATOTOBJICHHBIE Ha
OCHOBE aHaInu3a THUITHYHBIX
omunbok ywactHukoB EI'D 2024
roga mo MATEMATHUKE

https://doc.fipi.ru/ege/analiticheskie-i-
metodicheskie-
materialy/2024/ma mr 2024.pdf

Caiit Cratl'pan

https://statgrad.org/

Y4eOHO-MeTOIMUECKHE MaTepUaTbI
UL OpeACelaresiel W YJICHOB
pEruoHaIbHBIX MPEIMETHBIX
KOMUCCUH MPOBEPKE
BBITIOJTHEHUS 3aJaHuN C
Pa3BEPHYTHIM OTBETOM
HK3aMEeHalMOHHBIX paboT EI'D

I10

https://doc.fipi.ru/ege/dlya-
predmetnyh-komissiy-subektov-
rf/2024/matematika mr ege 2024.pd
f

OO6pazoBaTeNbHBIN MOPTAT IS

MOATOTOBKH K 3K3ameHaM «Perry
EI'D»

https://ege.sdamgia.ru/
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3anuch BeOMHAPOB O pe3ybTaTax
I'MA 2024 roga v 00 U3MEHEHUAX
KOHTPOJIHBIX U3MEPHUTEITbHBIX
MaTepuaioB €IUHOTO
rOCyJapCTBEHHOTO SK3aMEHA

https://rutube.ru/video/private/d34fd2
6b428653d9db10c26331f9a938/?p=2Z
XJTWITpAgOyLMOBWgmGwg
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https://doc.fipi.ru/ege/dlya-predmetnyh-komissiy-subektov-rf/2024/matematika_mr_ege_2024.pdf
https://ege.sdamgia.ru/
https://rutube.ru/video/private/d34fd26b428653d9db10c26331f9a938/?p=ZXJTWITpAg0yLMQBWgmGwg
https://rutube.ru/video/private/d34fd26b428653d9db10c26331f9a938/?p=ZXJTWITpAg0yLMQBWgmGwg
https://rutube.ru/video/private/d34fd26b428653d9db10c26331f9a938/?p=ZXJTWITpAg0yLMQBWgmGwg

11 | Caiit Anekcannpa Jlapuna http://alexlarin.net

12 bank 3amannii o popmuposanuto | https://fg.resh.edu.ru/
OYHKIIMOHAIBHOW TPAMOTHOCTH

IleuaTHBIEC M3MAaHUS

1 EI'D 2025: 4000 3agau ¢ oTBeTaMu 1o matemaTuke. Bee 3aganus
«3akpeIThIil cerMeHT». ba3oBeiit u mpodunsHbINA ypoBHHE 2025 101
penakiuei N.B. Smenko (M3gaTenbcTBO DK3aMEH)

2 I'ymmn [1.J1. «BcTtpeun ¢ prHaHCOBON MaTEMaTHKOI»

3 [ITectaxoB C.A. EI'D 2022. MaremaTtuka. 3a1aui ¢ SKOHOMUYECKUM
conepxkanueM. 3amada 17 (mpodunsHbIi ypoBers) / [Tog pen. . B.
SlmeHko

4 [Tpokodrer A.A, KopsunoB A.I'.: EI'D. Maremartuka. 3aiaun ¢
napameTpamu(u3aaTeascTBo JIernon)

5 Bricoukuii B. C. «3anauu ¢ napamerpamMu npu noaArotoBke k EI'O»

6 VYyebnoe nocodue «EI'D. Maremaruka. ['eometpus. [Inanumerpus. 3agaya
(npodunehelil ypoens)» P. K. 'opaun

7 N.®. [lapeiruH. 3agaun no reomerpun. [Inannmerpus. Mocksa: «Hayka»

8 N.B. Amenxo. EI'D-2025. Maremaruka. [IpodunbHblil ypoBEeHb: TUIIOBBIE
sK3aMeHallMoOHHbIe BapuaHThl: 36 BapuanToB (OUIIN — mikose)

3. PesyabraTrsl EI'D no matemaTuke B 2024 roay (6a30Bblii ypoBeHb).

3.1 Kpamxas xapaxmepucmuxa KHM no mamemamuxe (6a3086biii yposeetn).

EI'D no wmarematuke ©a30BOro ypOBHS NpeJHA3HAYeH JUJIsl IPOBEACHUS
rOCYAapCTBEHHOW HWTOTOBOM  aTTECTALMM  BBITYCKHUKOB, HE IUIAHUPYIOIIMX
OpoAoDKeHUs oOpa3oBaHMs B mIpodeccusixk, MNPeIbsSBISIONINX —CIENUaIbHbIE
TpeOOBaHUs K ypOBHIO MaremaTudeckoi moaroroBku. B KUM EI'D mo marematuke
6a3oBoro ypoBHs nposepsietcs oBiaaenne ®I'OC 6a30Boro ypoBHs 10 MaTeMaTUKE €
aKIICHTOM Ha NPUMEHEHHME I[IOJYyYECHHBIX 3HAHMM Ha TNPAKTUKE, Pa3BUTOCTh
JIOTUYECKOTO MBIIUJIEHUS,, CPOPMUPOBAHHOCTh YMEHUN paboTaTh C pa3IMyHOU
uH(popMauel ¥ TPUMEHATh MaTEMAaTUYECKHUI anmnapar B MacCOBBIX T'yMAaHUTApPHBIX
npodeccusix

KM EI'D no marematuke 6a30BOro YpoBHs cojepxkan 21 3aiaHue ¢ KpaTKUM
oTBeTOM 0a30BOro ypoBHs. B Hawane paOoTbl ObUIM MNPEIIOKEHBI MPAKTHKO-
OpPUEHTHPOBAHHBIE 3a/1aHusl, MTO3BOJISIOIIIE YYaCTHHUKY JK3aMeHa
IIPOJEMOHCTPUPOBATh YMEHUE IPUMEHATH IIOJYyYEHHbIE 3HAHUS W3 PA3IUYHBIX
pa3le’noB MAaTEMATHKU NPU PELICHUH NPAKTUKO-OPUEHTHPOBAHHBIX 3a]a4, 3aTeM
cieoBasid OJOKM 3aJjaHUM MO TeOMETpuH, airedpe M HadajaM MaTeMaTH4eCKOIo
aHaJIN3a.

Monens KM EI'D 6a3zoBoro ypoBHsi o cpaBHeHHUIO ¢ 2023 1. He N3MEHUJIACK.

1.2. Ananusz pesynromamos eouno2o 2ocyoapcmeenno2o skzamena 6 2024 200y
(6azoswiil yposenw).


http://alexlarin.net/
https://fg.resh.edu.ru/
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Tabnuya 3

Konuuecmeso yuacmuuxoe EI'D 6a306020 yposHs no mamemamuke

2024 1. 2023 r. 2022 r.
YHCIIO % ot YHCIIO % OT YHCIIO % ot
o01ero o01ero o0rero
YY9aCTHHKOB wena YYaCTHHKOB wena YY4aCTHHKOB wena
(uem.) (uen.) (uen.)
YYaCTHUKOB YYaCTHUKOB YYaCTHUKOB
1534 52,91 1562 54,35 1588 52,92

[To nanHBIM TAOMUIBI 2 BUJIHO, YTO KOJUYECTBO BBIMYCKHUKOB, CIAaBaBIIUX
EI'D 6a3zoBoro ypoBHs B 2024 romy, NpUOJM3UTEIBHO HAXOIAUTCS HA YpPOBHE
MPEAIIECTBYIONINX JIET.

Juaepamma 3
Junamuxa pezyromamos 6azosozo EI'D no mamemamuxe 3a nociednue 3 200a

44,44 436

w5, %

43,85
42,36

wdn, %

42,01
37,87

Ha ocHoBe mpuBeneHHbIX mokaszaresie o pesyibratax EI'D mo maremartuke
0a30BOTO YPOBHS OTHOCHTEIBHO pe3yiabTaToB EI'D 2023 roma CTOMT OTMETHTB,
YBEIMYEHHE KOJIMYECTBA YYEHUKOB, HE MIPEOJOJIEBIIUX MHUHUMAJIBHBIA MOPOT
(2,96%), mosryyuBIIMX yIOBJICTBOPUTEIbHYIO OTMETKY ( Ha 5,44% Oosblie, yeM B
2023 roay). B 1emoM, MOXXHO OTMETUTh, YpPOBEHb OOpa30BaTEIbHON MOJATOTOBKU

17,16

m2022r.

12,32 13,72

w3n, %

0,88 0,83
I  —

w2n, %

W2023r. m2024r.



BBIITYCKHHUKOB, IIOJIYYMBIIUX  OLCHKH «3 »,

OJJMHAKOBLIM B TCUCHUEC TPEX JICT.

«4», «5», ocraercsi NPUMEPHO

Juaepamma 4

Pacnpeoenenue mecmosvix b6annos yuacmuuxoe EI'D no mamemamuxe
(6azosuiii yposenwv) 6 2024 200y
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Pacnpenenenue TecTOBBIX OAIIOB CBUAETEIILCTBYET O TOM, YTO camasi OOJIbIIast 10
BBIITYCKHUKOB TOJTYYHIIH OTMETKY «5).

CrabunbHbie pe3ynbTaThl EI'D mo maremarnke 6a30BOTO YPOBHS OOBSICHSIOTCA
[eJICHANPABICHHON paboTO MO TMOJArOTOBKE K TOCYJApCTBEHHON MTOTOBOU
aTTeCTallMM IO 00pa30BaTENIbHBIM MPOrpaMMaM CPEIHEro o0IIero oOpa3oBaHUs B
pervone. 3HaYMMBIX H3MEHEHUU B pesynbTatax EI'D mo maremaruke 06a30BOTO
YpOBHS HE HaOJII0/1aeTCsl.

B Tabmume Ned mpesncraBieHa CTaTUCTHKA BBITIOJHEHHUS HanOOJee CIOKHBIX
3agaHuil 17151 yaactHukoB EI'D — 2024 mo rpynmnam BBITYCKHUKOB.

Tabnuya 4
Cmamucmuka 8bInoIHeHuUsi Hauboaee ClOHCHbIX 3a0aHUll

[IponenT BoinoHEeHUs! 10 OpI0BCKOM 001aCTH
IIpoBepsiemble
Homep S EMEHTLI } B IpymIe B TpyIIIE B TpyIIe B TpyIIe
3aaHus CPEIHHH | TOJyYUBINUX | TOJYYUBIIUX | MOJYYHUBIIMX | IMONYYHBIIHX
KM conCpRarit b y«2» y«3» Y:4» y:S »
18 UwucnoBas npsimast | 38,14 0,00 7,58 23,83 68,54
20 3ayava c 19,75 0,00 8,84 13,03 31,92
MPAKTUYECKUM
COZIEp KaHUEM
21 Hecrannaprhas 27,71 25,00 8,59 13,44 50,55
3aJa4ya

CornacHo cTaTtucThKe, Hamboyiee CIIOKHBIMH [isi ydacTHUKOB EI'D-2024
3aJJaHUSMU CTAJIH CJIeyIOIIHE:




3agaya Ha uwucioByro mnpsamyro (Ne 18). Drta 3amaua TpeOyeT HaBbIKa
COOTHECEHHUS YHUCEJ WM YUCIOBBIX MHOXECTB C MX M300paKEHHUS MU Ha YUCIOBOMU
npssmoi. C Hell cnpaBunuck 38,14 % yuamuxcsa. AHaJIW3 TUIIAYHBIX 3aTPYyIHEHUI
MTOKA3bIBAET, UYTO 3[ECh MPOCMATPHUBACTCSA Ta K€ TEHACHLHUS, YTO U B aHAIIOTUYHOM
3alaye MpOoGUIBLHOTO »SK3aMeHa — ciaboe BIaJIeHUEe TEeopuer pelieHus W
JI0Ka3aTEIbCTBA HEPABEHCTB, HEYBEPEHHOE 3HAHUE AJITOPUTMOB, TMOIBITKH PEIIUTH
HEPABEHCTBO 10 AQHAJOTHH C COOTBETCTBYIOIIMM YPAaBHEHHEM, YTO IMPAKTUYECKU
BCET/a IPUBOJIUT K OITHOKaM. YUUTEISIM HEOOXOUMO aKIICHTUPOBATh BHUMAaHUE Ha
QIrOpUTMAax pEIICHUS] HEPABEHCTB W CPABHEHUS YHUCET TPU U3YUYCHUH
COOTBETCTBYyIOIUX TeM B 9 —10 knaccax, BKJIIOYHTh PELICHUE HEPABEHCTB B
UTOTOBOE MOBTOpEHUE B KoHLE 11 kiacca.

3agada ¢ npaktuueckuM cozaepxkanueM (Ne 20). Kak u B coOTBeTCTBYIOIIECH
3ajaye MpOQUIBHOTO SK3aMEHa, OCHOBHBIM HCTOYHHKOM TpPOOJEeM SIBISIETCA
OCMBICIICHHOE€ UYTEHME YyCJIOBUS 3aJa4ld M COCTAaBJIIEHHE COOTBETCTBYIOILIECH
MaTeMaTUYECKOW MOJENIH. AHaIu3 TUIIWYHBIX 3aTPYJHEHUM TIOKa3bIBAET, 4YTO
MpUYUHA KpOeTCcs B CHOPMHPOBAHHOCTH UYUTATEIhCKOM TpamoTHocTh. [lns Oonee
YCHEIIHOM TMOATOTOBKM YYEHUKOB IO JTOW TEMAaTUKE CTOUT BKIIOYATh B
COOTBETCTBYIOIIIUE TEMBI 8 —9 KJ1acCOB U UTOTOBOE MOBTOpeHue B 11 kimacce Oosbiiiee
KOJIMYECTBO 3aJIaHUM HA COCTABJICHHE YPABHEHUM.

HecrannaptHas TekcroBas 3amada (Ne 21) siBisieTcsi OOBEKTUBHO OJHUM M3
HauOoJsiee cnoxkHbiX 3agaHuii B KMM 6azooro EI'D. Ilpouent Beimonanenus 27,71,
OmmbOku ObulM B apU(PMETHUECKUX JACUCTBUSAX, HEBEPHO BBIOMPANCA aJITOPUTM
JNEUCTBUIM. AHanW3 TUIWYHBIX 3aTPYJHEHUN CBSI3aH C HEJOCTATOYHBIM HABBIKOM
pelieHrus TMOAOOHBIX 3a7ay, KOTOpPbIE TMPAKTUYECKHM HE TMPEACTaBICHBl B
pacripoctpaHéHHbix YMK. Jlns e€ ycnenrHoro pemieHusi HeoOXOJMMO YBEPEHHOE
BJIAJCHUE JIOTUKOM M oOJlajaHue Xopowo CcHOpMUPOBAHHOM MAaTeMaTHYECKOU
KyJIbTYPOH, 4YTO JejaeT €€ JOCTYIMHOM JIMIIb Il HEMHOTHX yvamuxcsa. [ud
MOATOTOBKM TI0 D3TOW TEME HaJ0 WCIOJIb30BaTh JIOTIOJHUTEIBHBIE IMOCOOUS,
HarpuMep, COOPHUKM 3aHMMATENbHBIX 3aJa4 W OJIMMIMAIHBIX 3amad s 5 —9
KJIACCOB.

Cormacio ®I'OC COOQO, BBITYCKHUKH JIOJDKHBI OBJIAJIETh HE TOJBKO
NpPEAMETHBIMA, HO W METampeAMETHbIMU pe3yJbTaTaMH OCBOEHUS OCHOBHOM
oOpa3oBaTenbHON IpOrpaMMbl — MO3HABATEIbHBIMU, PEryJATUBHBIMU,
KOMMYHUKATHUBHBIMHU.

AHanmu3upysi pe3ynbTaT BBINOTHEHUS 3THX 3aJaHUM, CIETyeT OTMETUTb, UTO

CpPeIHUN TPOILICHT BBLIMOJHEHUS 3aJaHus BBIINIC YPOBHS YCBOCHHS, TO €CTh Y
BBIITYCKHUKOB C()OPMUPOBAHBI:
— NIO3HABATEJIbHBIE YHUBEpPCAIbHBIE yueOHbIe JNEUCTBUS (6azoBbIe
UCCJIEIOBATENbCKUE JIEUCTBUS): CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1ad, TPUMEHEHUIO PA3JIMYHbIX METOJ/IOB
MO3HAHUS, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B 00pa30BaTEIHHOU
NEATETPHOCTH ¥ JKU3HEHHBIX CHTyallusX; CTaBUTh NPOOJEeMBbI H  3a7adw,
JONyCKAIONIME ajJbTEPHATUBHBIE PEIICHUS; BBIIBUTaTh HOBBIE HWJIEU, MpeajaraTh
OpUTHHAJIBHBIC TOAXOABl U PEIICHHS; pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBI C
y4E€TOM aHaIN3a UMEIOIIUXCA MaTEPUAIbHBIX U HEMAaTepHUaIbHBIX PECYPCOB;



— perynatuBable  YY]l:  (camoopraHuzaiusi) yMEHUSI ~ CaMOCTOSATENIbHO
OCYILECTBIATh IMO3HABATEIBHYIO JAESITEIBHOCTb, BBISIBISATH NPOOJIEMBI, CTaBUTh W
(GopMynupoBaTh COOCTBEHHBbIE 33Jaud B O0Opa30BAaTEIbHON JEATEIBHOCTH U
JKU3HCHHBIX CUTYyallMsIX; JaBaThb OLICHKY HOBBIM CHUTYalUsIM; CaMOCTOSITEIBHO
COCTaBJATh IIJJAH pEIIEHUs NpoOJeMbl C Yy4ETOM HMMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TMPEANOYTEHUN; JellaTh OCO3HAHHBIA BBIOOD,
apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELLECHUE.

Ho ecnu ouenuBath cHoOpMHpPOBAHHOCTH METANPEIMETHBIX PE3yIbTaTOB
OCBOEHHMsI OCHOBHOI oOpazoBaTenbHOU nporpammbel COO mo rpynmnam y4aCTHUKOB
DK3aMEHa C Pa3HbBIMH YPOBHSAMH IIOATOTOBKH, TO CJIEAYET OTMETUTH JOCTATOYHYIO
c(OpMUPOBAHHOCTh Ha3BaHHBIX YVY]l y SK3aMEHYEeMbIX C XOpOIIMM U BBICOKUM
YPOBHEM TOJTOTOBKU M JOCTATOYHO HU3KUN ypOBEHb CHOPMUPOBAHHOCTH 0A30BBIX
UCCIIEOBATEIBbCKUX JACHCTBUM M CaMOOPTaHU3ALMHU y JK3aMEHYEMBIX C HU3KHM
YPOBHEM IOATOTOBKH.

bosee BbICOKMI  pe3ynpTaT INPOAEMOHCTPUPOBAIM  DK3aMEHYEMbIE B
CHEAYIOLINX IEUCTBUSAX:

o npeoOpa3oBaHus anreOpanvdecKux BhIPAKEHUN — MO3HaBaTeNbHbIE Y Y J]
(6a30BbIE HUCCTIENOBATEIBLCKUE JCHCTBUSA);

o peleHusl ypaBHEHUM — mo3HaBaTenbHbie Y Y]l (06a30Bbie JTOTMYECKHE
NEUCTBUSA);

o pelieHusl 3aJad Ha E€IWHULBl W3MEPEHUsI — IMO3HaBaTelbHble Y Y]]
(pabota ¢ undopmaruein);

o pelnieHus 3aj1a4 Ha nepedop BapuaHTOB — Mo3HaBareabHbie Y'Y /] (padoTa
¢ UHpopMaLKei);

o pellleHHe TEOMETPUYECKUX 3ajad — Mo3HaBaTelbHbie Y Y]l (6a3oBbie
ucclieIoBaTeNbckue) U padborta ¢ uHpopmalmen, CaMoOpTraHU3alIus;

o pemeHuss 3a7ad Ha YTEHWE aWarpamMMmbl, Tpaduka WIW TaOIUIBI —

no3HaBartenbHble Y'Y /[ (pabota ¢ nHpopmanmeii).

[Ipu anamuze pesynabTaToB 0OazoBoro EI'D 2024 mo martemaTuke ObLIH
OOHapy>KEeHbl CHUTYyallid, B KOTOPBIX Ha Pe3yibTaThl DK3aMEeHa MOBJIMsUIA ciadas
c(OpPMUPOBAHHOCTH METAIIPEIMETHBIX YMEHUH, HABBIKOB, CIOCOOOB J€SITEIbHOCTH.

Henocrarounass roTOBHOCT M CHOCOOHOCTH K CaMOCTOSATEIbHOMN
MH()OPMAIMOHHO — I[I03HABATEIbHOM MACSITENIbHOCTH, YMEHHE OpPHEHTHPOBATHCA B
pa3NMYHBIX HCTOYHMKAX HH(OpManuu, B YaCTHOCTM paboTra C rpaduueckoit
uHdopmarueit (3aganue Ne 18), nporeHt BoinogHenust 38,14 %.

Henocrarounasi cpopMHUpOBaHHOCTh KOMMYHHKATUBHBIX Y'Y /| nposiBuiack, B
YacTHOCTH, Tpu pemieHun 3agaun Ne 20 (mpoueHt BbinmonaHeHus 19,75 %), B
HEYMEHUU MPABUIBHO MPOYECTh U OCMBICIUTH YCIOBUE 33/1a4y, TIOHITh B3AaMMOCBSI3U
MEK]ly JaHHBIMHU BEJIIMYMHAMH, TIOHATH BOIMPOC 33/1au, a TaKKe B PEUICHUU 3a/a4d
No 21 — HecrannaptHas 3a1a4a (IpoLEHT BeIOJHEHUS 21 %).

YpOBEHb UUTATEIBCKOM TPAMOTHOCTH (YMEHHE BHUMATEJIbHO UHTATh,
NOHMMATh COJAEP)KAHHE MPOYUTAHHOTO, U3BJIEKATh W3 TEKCTa HEOOXOAUMYIO
uH(OpPMAIMIO)  3HAYUTENLHO  BIUSET HA  PE3YJBTATUBHOCTH  BBITIOJHEHUS
IIPAKTUYECKU BCEX 3a/IaHUU.



4. O noaroroBke odyuawmuxcs k EI'J B 2024-2025 yyedbHom roay
(0a30BbIil YpOBEHD).

Conepxxanne KMM EI'D no marematuke 6azoBoro ypoBHs B 2025 roay
ocTaHeTcs 0e3 U3MEeHEHUH 1Mo cpaBHEeHHIO ¢ 2024 T.

[Ipu opranuzanuu o0pa3oBaTENbHONU AESITENBHOCTH MO moarotoBke k ['MA
HEO0OXOMMO PYKOBOJICTBOBATHCS HOPMATUBHBIMHU JIOKYMEHTAMHU, PETYIHPYIOUIUMU
IPOBEICHHE MTOrOBOM  aTTeCTallMM MO MaTeMaTUKe, W  METOJUYECKUMHU
MaTepuajaMH, KOTOphbIe pasMmemeHbsl Ha cadtax OUIIA (www.fipiru) wu
MunuctepcTBa npocsernienns Poccuiickoit @eneparuu (https://edu.gov.ru/).

[TocTOSIHHOE HMCIOJIb30BAaHUE COBPEMEHHBIMH IIKOJIBHUKAMH TEXHUYECKUX
CPEICTB JJIsl BHIIOJTHEHUS BBIYMCIICHUH (0OCOOCHHO B CTapIIMX KIilaccax) MPUBOAUT K
TOMYy, 4YTO aTpO(HUPYIOTCA BBIYNCIUTEIbHBIC HAaBBIKM TPU JCHCTBUAX C
pallMOHANBHBIMUA JPOOSIMA M YMHOXKEHUU CTOJIOMKOM. Jljisi ycCTpaHEeHMsI TaKuXx
HEJOCTAaTKOB MOKHO INPOBOAMTH B 11 Kjacce HECKOJBKO YPOKOB HECTAHIAPTHOU
(bOopMBI, TOCBSIIIEHHBIX TOJBKO OTPAOOTKE BHIYHCIICHUI;

[Ipu opranuzamuu mnpolecca MpenojaBaHus MaTEMaTUKH CleayeT OoJbIie
BPEMEHU YACNSITh YMEHUIO YATATh MATEMAaTHUECKUI TEKCT, BBIJICISAThH €r0 TJIaBHbBIE U
BTOPOCTEIICHHBIE AaCIEKThl M, MCIOJIb3ysl TBOPYECKOE OCMBICIEHUE, CTPOUTH
MaTeMaTHUYECKyl0 MOJENb 3ajaud. Takas paboTa B OCHOBHOM M CpeOHEH ILIKoie
JOJKHA BecTrch ¢ S5 1o 11 kimace

B cBsa3u ¢ paspenenueM EI'D mo marematuke Ha 0a30BbIA U MPOQUIIBHBIN
YPOBEHb, C BO3MOXXHOCTBIO CIaYM TOJIBKO OJHOTO 3K3aMEHa aKTyaJbHbIM OCTAE€TCS
TpaJULIMOHHOE TpeOoBaHKE (POPMUPOBAHMSL:

- YCTOMYMBBIX HABBIKOB CUYETA (AITOPUTMOB «CUYETA B CTOJIOMK», PALIMOHAIBHBIX
IPUEMOB),

- HaBBIKOB TOXECTBEHHBIX MTPeoOpa30BaHUil OyKBEHHBIX BBIPAKEHUH,

- HaBBIKOB PEIIIEHUS AIIEMEHTAPHBIX YPaBHEHU,

- YMEHUN MaTeMaTH4YEeCKOTO MOJEIMPOBAHUS TUIMOBBIX TEKCTOBBIX 3a]ay: Ha
OKpPYTJICHHE C U30BITKOM, C HEJJOCTATKOM, HAaXOXK/JIEHHUS TIPOLIEHTA OT YMCJIA U YHCIia
IO €r0 MPOLEHTaM.

[lepeunicriieHHbIE BBIINIE YMEHUS WM HABBIKM JOJKHBI CTaTh Oa3WCHBIMU U
dbopMHpOBaTHCS B paMKaxX 4acoB, OTBEJCHHBIX HA 00yYEeHHUE MaTeMaTUKE B OCHOBHOM
mkone. I[lpakTuueckas peanu3aiusi yKa3aHHBIX OCOOEHHOCTEH MOXET OBITh
OCYUIECTBJIEHA CJIETYIOUIMM 00pa3oM:

- TOJHOE MCKJIIOYEHUE WCIONb30BaHUSA KaJbKYJISITOPOB HA YpOKaX U
KOHTPOJIbHBIX pa0d0Tax MO MaTeMAaTHKE,

- BKJIIOYEHHE B JMJIAKTUYECKUE MaTepuajbl YPOKOB - 3ajay W3 OaHKa 3ajad
0a3oBoro ypoBHs (Www.fipi.ru) B COOTBETCTBHM C NMPOTrpaMMON 00yuYeHus Kypca,
HayuHasi ¢ 5 Kiacca.

[Tockosibky B~ KOHTPOJBHO-U3MEPUTENIbHBIE  Marepuaibl  €AUHOTO
roCyJIapCTBEHHOI'O 3K3aMeHa M0 MaTeMaThKe 0Aa30BOr0 YPOBHS BKIIOYECHBI 3a/1aHUs
10 TEOMETPHUH, TO 3TOT (HAKT aKTyaTU3UPYET CBOEBPEMEHHOE U3YUYE€HHUE T€OMETPUH B
MOJIHOM 00BbEME.

HeoOxomumo 00paTUTh BHUMaHHE HAa OCHOBHOW CHHCOK T€M IO T'€OMETPHH,



https://edu.gov.ru/

MOJIeKAIINN KOHTPOJIIO B KOHIIE 9 Kilacca Ha YPOKaxX MJIaHUMETPUH:

- BUJbI TPEYTOJIbHUKOB;

- 3aMeyYaTelsibHbIC JIMHUM U TOYKU B TPEYroJIbHUKE (MeIMaHa, CPEAHsS JIMHMUS,
BBICOTA, OMCCEKTPHUCA, CEPEIMHHBIN NEPIIEHIUKYJIISIP K CTOPOHE);

- BIMCaHHAs U OMMCAHHAs OKPYKHOCTH;

- TPUTOHOMETpUYECKHE (YHKIMH  OCTPOro  yrjia  MHpsSIMOYTOJIbHOTO
TPEYTOJIbHUKA;

- reopema [Iudaropa;

- TEOPEMBI CUHYCOB U KOCUHYCOB;

- BUJIbl YETBIPEXYTOJIbHUKOB;

- CBOIWCTBAa W MPU3HAKK MapajUieJorpaMma, MPSIMOYTOJIbHUKA, pPomoa,
KBaJparta, Tpaneiuu;

- (hopMyIIBI TUTOMIA/ICH TTOCKUX QUTYD;

- KOOPJIMHATHBIA U BEKTOPHBIN METO/BI PEUICHUS 3a1a4.

[Ipexxne Bcero, He3HaHWe (yHIAMEHTAIBHBIX METpUUYECKUX GOPMYT H
HEYMEHHE MX HCHOOJIb30BaTh, a TaKXE€ HE3HAHWE CBOWCTB  OCHOBHBIX
TUTAHUMETPUYECKUX (PUTYP MOJHOCTHIO JIMIIAET YYAIIUXCS BO3MOKHOCTH MIPUMEHSTh
CBOM 3HAHUA M0 IJIAHUMETPUH MPU PEHIEHUH COOTBETCTBYIOIIMX 3a1a4d EI'D.

Pexomennyem oOpaTUTh BHUMaHUE HA TO, YTO:

- 1 Oojiee yCHENTHOW MOATOTOBKM OOYYAIOIIMXCS MO PEHICHUIO 3ajad C
MPAKTUYECKUM COJACP)KAaHUEM CTOWT BKJIIOYaTh B COOTBETCTBYIOIMHE TeMBI &-9
KJIACCOB U UTOTrOBO€ MOBTOpeHHEe B 11 kiacce OoJiblliee KOJWYECTBO 3a/laHUN Ha
CPEIIHIOIO0 CKOPOCTb;

- JJIsl TOATOTOBKH BBIITYCKHUKOB K PEIICHUIO HECTAHJAPTHON TEKCTOBOM 3a1auu
HEOOXOJIMMO HCIOJIb30BaTh JOMOJHUTEIbHBIE TIOCOOUS, HampuMep, COOPHUKHU
3aHUMATEIILHBIX 33/1a49 ¥ OJIMMIONWAIHEIX 3a1a4 JUId 5-9 Ki1accoB.

— 00patuTh 0cob0e BHUMaHHE HA YCUIIEHHE CUCTEMHOCTU U CUCTEMATHYHOCTHU
U3y4YeHHUsT y4eOHOro MmaTepualia, 4TO MOXKET OBITh JOCTUTHYTO B peE3yJbTare
MOCTENIEHHOTO HAKOIUIEHUSI M IOCJEAOBATEIbHOTO YCIOXHEHHUS HU3yYEHHOTO
Marepuala, IepuoANYECKA MPOBOAUMOIO 3aKPEIICHUS YK€ U3yUYEHHOTO;

— IPUMEHSTh PAa3JIUYHbIE BUAbI KOHTPOJSl 3HAHUN HA ypOKax U BO BHEYPOUYHOI
JEATEIIbHOCTH;

- HauMmeHee A()(PEKTUBHBIM CIIOCOOOM MOATOTOBKU SIBJISETCS MPOPEHIMBAHUE
TUNOBBIX BapuaHTOoB EI'D. PelleHWe MNOMHBIX THUMOBBIX BAPUAHTOB CIEAYET
MPOBOAUTH HE Yallle OJTHOTO paza B MECSIII.

Jlns  mpoBeleHUs ~ AMArHOCTHKW  3HAHUM  y4alquxcs  1eJIecoo0pa3Ho
UCIIO0JIb30BaTh TUIAKTUYECKUE MaTepuabl (i (1440111704 CalTOB:
http://www.statgrad.org/, http://www.fipi.ru, http://www.mathege.ru,
http://www.ege.sdamgia.ru.

Heobxomumo  co3mate  ycnoBust g audQepeHIUpoOBaHHOTO |
WHIUBUTyaJIbHOTO O0YYCHUSI:

— TpoBeJieHHe auarHocTuku mno matepuanam KMo EI'D nmo maremartuke B
ceHTsi0pe — okTs0pe 2024 roma st auddepeHnaniy TPy yqanuxcsi ¢ pa3HbIM
YPOBHEM OCBOCHHSI MIPEIMETA,;



— QI TPYNIbl, MPETEHAYIONIEH Ha OTMETKY «5», PEKOMEHIYeTCs CAENIaTh YIop
HaMm mnocnenuue 3ananusg KHWM, mnpoBepsitomiyde TBOPYECKOE YMEHUE CTPOUTH
MPOCTHIE YHUCJIOBBIE MOJENIU. AKTYalbHbIM SBIISIETCS YCHJICHHE METalpeIMETHBIX
HABBIKOB TOMCKA PEIICHUN HOBBIX MO3HABATENBHBIX 3aJlad HAa MPUMEpPE PEIICHHIM
npototunoB 3amaHuii Ne 19-21. Ilone3nbiM OynieT NMpPOBEICHHE SJICKTUBHBIX HIIH
CHEHUANIBHBIX KypcoB Mo Teme «lloBTOpsieM MIIaHUMETPUIO», TMOCBSIICHHBIX
METOJIaM pPEUICHHUS TNIAHUMETPUIECKUX 3a/1ay.

— QI TPYNIbI, TPETEHAYIONIEH Ha OTMETKY «4», cieayeT IeJeHaNpaBICHHO
OoTpaboOTaTh peUIeHUs 3a7a4 CTEPEOMETPUM C H3MEHEHUEM YCJIOBUU HCXOIHOU
MOJICNIM, MMEIOIUX MPAaKTUYECKOe cojepkaHue. JTod rpynmne OyAyT TMOJIe3HbBI
AJIEKTUBHBIE KYPChI TI0 Pa3BUTHIO YMEHHUSI CTPOUTHh HECTaHAAPTHBIE KOHCTPYKIUU C
YHUCJIOBBIMU JaHHBIMH.

— JUISl TPYII HIKOJIBHUKOB €O CJIa00# MOJTOTOBKOW ClIeTyeT HOOUTHCS MOJHOTO
0e3ommOouHOoro BbIMOJNHEHHS 10—15 craHgapTHBIX 3a7aHUil C BapUATUBHBIMU
YCIIOBUSIMH.

YyurtensiM He0OXOUMO: Pa3BUBATh CAMOCTOSATEIBHOCTh MBIIIJICHUS YUaIllUXCS,
MCITI0JIb30BaTh METObI MPOOIEMHOr0 OOy4YeHHsI; BKIIOYAaTh B padOTy HAa YPOKax U BO
BHEYPOUYHOU JIESITEIHHOCTH 3aJ]aHHUsI, KOTOPbIE HAPABJICHBI HE HAa BOCIPOU3BE/ICHHE
3HAHUW W H3YyUYEHHOTO aJropuT™Ma, TPEHUPOBKY MaMmsTH, a Ha (PopMHUpOBaHHE
TBOPUYECKUX CHOCOOHOCTEW O0YYaroIIUXCs, UX CIIOCOOHOCTU MBICIUTh, PACCYykAaTh,
WCIIOJIb30BaTh M Pa3BUBATh CBOW MHTEIUICKTYalbHBIH MOTEHIMAT; CHOPMHUPOBATH Y
0oOy4Jaronuxcs B MPoIecce MOJATOTOBKH K DK3aMEHY YMEHHUSI aHAIU3UPOBATh yCIOBUE
3a/1aHusl, U3BJIEKATh U3 HETO MH(OPMAIUIO, COMIOCTABIIAThH MPUBEICHHBIC B YCIOBUU
JTAaHHBIC; CHUCTEMAaTUYECKU OTpadaThiBaTh 3aJlaHUs], HAICJICHHbIE HAa TIOUCK H
nepepadoTKy MHGOpMAaIK, MPEICTABIEHHON B pa3nu4yHoil GopMe (TeKcT, Tabnuiia,
CXeMa), €€ aHaJIU3 U CUHTE3, CPABHEHUE U KIIaCCU(UKAIUIO.

Heo6x01MMo MOBBINIATH YPOBEHBb BBIUUCIUTEIBHBIX YMEHHUM, YUTATh YCIOBUE U
BOIIPOC 3aJa4M, 3alMChIBaTh MAaTEeMaTHYECKHM TpaMOTHO pemieHue 3anayu. Ocoboe
BHUMaHUE CJEAyeT VyACISITh (POPMUPOBAHUIO HABBIKOB CAMOKOHTPOJIS U
CaMOITPOBEPKHU BBIMOJHEHHBIX 3a/IaHUM.

OO6pa3zoBaTenbHBIC PECYPCHI JIJIs1 00YHAFOIITXCSI

Ne | HammeHoBaHue pecypca AJIpec/MCTOYHUK

1 HaBurarop camocrositenbHON https://fipi.ru/navigator-
norotoBku k EI'D podgotovki/navigator-ege#ma

2 3amaun U3 OTKPHITOTO OaHKa https://ege.fipi.ru/bank/index.php?proj
3ananuii EI'D no maTemaruke =AC437B34557F88EA4115D2F374
podUILHOTO YPOBHS Ha BOAO7B
odpunnanbHoM caiite ®I'BHY
«OUITN»

3 Buneoxoncynbranuu asns https://fipi.ru/ege/videokonsultatsii-
yuacTHUKOB EI'D razrabotchikov-kim-yege



https://fipi.ru/navigator-podgotovki/navigator-ege#ma
https://fipi.ru/navigator-podgotovki/navigator-ege#ma
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege

4 OOpa3oBaTeIbHBIN MOPTAJ IS https://math-ege.sdamgia.ru/
MOJITOTOBKY K AK3ameHaM «Perry
EI'D»

5 Caiit Anekcannpa Jlapuna http://alexlarin.net

6 | ®PI'UC Mos mkona https://myschool.edu.ru/

IledaTHble n3ganus

1 EI'D 2025: 4000 3amau ¢ oTBeTamMu o MaTtemMatuke. Bee 3ananus
«3aKkpeIThIil cerMeHT». ba3oBeiit u mpodunsHbINA ypoBHHE 2025 107
penakmuei U.B. Smenko (u3gaTenbcTBO DK3aMEH)

2 N.B. Smenko. EI'2-2025. MaremaTtuka. ba3oBbiil ypOBEHb: TUIIOBBIE

OK3aMCHAIIMOHHBIC BAPpUAHTHI: 36

BapuantoB (OUITU — mikose)

MeroanuecKyro MOMOILb YYUTENISIM IpH MOAroToBKe oOywaronuxcs k EI'D

MOTYT OKa3aTh:

OO0pazoBaTeIbHBIE PECYPCHI IS yUUTENS

HaumenoBanue pecypca

Anpec/ucTouHuK

JIOKYMEHTBI,  ONPEIEIAIONINE
CTPYKTYpY U COJACp)KaHHUE
KM EI'D 2025

https://fipi.ru/eqge/demoversii-
kodifikatory#!/tab/151883967-2

OTKpBITHIN OaHK 3aaHUN

https://ege.fipi.ru/bank/index.php?p
roj=AC437B34557F88EA4115D2F
374B0A07B

Caur Enensr [upsieBon
«Pacnieyaraii u pemm»

https://time4math.ru/

Kypnan «Ilegarornueckue
U3MEPEHUS

https://fipi.ru/zhurnal-fipi

Meronuueckue peKOMEeHAaluu
Ha OCHOBE aHaju3a TUIHYHBIX
omuboKk  y4dactHukoB  EID
MPOIILIBIX JIET

http://xn--hlalbh.xn--plai/gia-oge-
ege/eqe/

N.B. fmenko, N.P. Briconkuii,
II.1. Camconos, A.B. CemeHOB
METOJINYECKHE
PEKOMEHJIAILINA TS
y4uTesIeH, MOATOTOBICHHBIC Ha
OCHOBE aHaju3a THUIIMYHBIX
omubok yyactHukoB EI'D 2024
roga mo MATEMATHUKE

https://doc.fipi.ru/ege/analiticheskie
-I-metodicheskie-
materialy/2024/ma mr 2024.pdf

Caiit Cratl'pan

https://statgrad.org/

OO0pazoBaTenbHbIN TOPTAT AJIs
MOJITOTOBKHU K SK3aMEHaM

https://eqe.sdamgia.ru/



https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://myschool.edu.ru/
https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-2
https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-2
https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-2
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://time4math.ru/
https://fipi.ru/zhurnal-fipi
http://оиро.рф/gia-oge-ege/ege/
http://оиро.рф/gia-oge-ege/ege/
https://doc.fipi.ru/ege/analiticheskie-i-metodicheskie-materialy/2024/ma_mr_2024.pdf
https://doc.fipi.ru/ege/analiticheskie-i-metodicheskie-materialy/2024/ma_mr_2024.pdf
https://doc.fipi.ru/ege/analiticheskie-i-metodicheskie-materialy/2024/ma_mr_2024.pdf
https://statgrad.org/
https://ege.sdamgia.ru/

«Pemry EI'D»

9 3anuch BeOMHAPOB O https://rutube.ru/video/private/d34f
pesynpratax [MA 2024 roma n | d26b428653d9db10c2633119a938/
00 n3MeHeHu X KOHTPOIbHBIX | ?P=ZXJTWITpAqOyLMOQBWamG
M3MEPUTEILHBIX MaTepPUAJIOB wg
€IMHOTO TOCYIapPCTBEHHOTO
HK3aMeHa

10 | Caiit Anekcannpa Jlapuna http://alexlarin.net

11 | bank 3aznanuii no https://fg.resh.edu.ru/
dbopMUpOBaHUIO
O yHKIMOHAIBHOU
IPaMOTHOCTH

1 EI'D 2025: 4000 3amad ¢ orBeTaMu 110 MaTeMaTuke. Bee 3amanns
«3aKpbIThIid cerMeHT». ba3zoBblil 1 npoduibHEIN ypoBHH 2025 nox
penakiueit N.B. Smenko (M3gaTenbCcTBO JDK3aMEH)

2 N.B. Smenxo. EI'3-2025. Maremaruka. [IpodunsHbIi ypOBEeHb:
TUIIOBBIE K3aMEHAI[MOHHbIE BapuaHThl: 36 BapuanToB (OPUIINA —
IITKOJIE)

[Ipu nmoAroToBKe NaHHBIX PEKOMEHIAIMN HUCTIOJIB30BAIIMCH MaTepuansl caiita @UITN
U OTUET INpeAcenaTesss NPEeIMETHOM KOMHMCCHUU O pe3yibTaTaX MPOBEICHUS €IUHOIO
roCyAapCTBEHHOT 0 K3aMeHa 1o MatemaTtuke B 2024 rony B OpiioBcKoi 001acTH.


https://rutube.ru/video/private/d34fd26b428653d9db10c26331f9a938/?p=ZXJTWITpAg0yLMQBWgmGwg
https://rutube.ru/video/private/d34fd26b428653d9db10c26331f9a938/?p=ZXJTWITpAg0yLMQBWgmGwg
https://rutube.ru/video/private/d34fd26b428653d9db10c26331f9a938/?p=ZXJTWITpAg0yLMQBWgmGwg
https://rutube.ru/video/private/d34fd26b428653d9db10c26331f9a938/?p=ZXJTWITpAg0yLMQBWgmGwg
http://alexlarin.net/
https://fg.resh.edu.ru/

Ipunoscenue 1

3aoanus, cooeprcanjue munuynvie oumuoKu yuacmuuxoe EI'a
(npogunvusiit yposens 2024 200a)

3aoanue 14.

OcHoBanueM mnpsiMoit yetbipexyronsHoit npu3Mel ABCDA'B'C'D’ sBisieTcst kBagpar

ABCD co cTopoHoit 3\/§’BBICOT8. MIPU3MbI paBHA 2ﬁ'TO‘IK3 K — cepeauna pedpa

BB'. Uepes Touku K u C' mpoBeieHa MIOCKOCTh 0, MapajuiesbHas npsimoi BD'.

a) JlokaxuTe, 9TO CEUCHUE MPU3MBI TUIOCKOCTHIO 0L SIBIISICTCS pABHOOSIPECHHBIM
TPEYTOJIBHIUKOM.

0) HailiguTe mepuMetp TpeyrojbHUKA, SBISIFOIIETOCS CEYCHUEM TTPU3MBI TUIOCKOCTHIO
o

Pemenue. a) IIposeném KE — cpennroro D' '
auHuIo TpeyroybHuka BB'D'. Touka E — 43 ’

cepenuna B'D’, cnenoBarensHo, TOUKa |\ E

NepeceyeHUsl TaroHanae BEpXHEro LN

OCHOBAHMS M CEYECHHE COAEPKUT JUArOHAIb 4’ —% B

A'C'. Tpeyronpauk A'C'K siBisieTcs
HCKOMBIM CEYEHHUEM I10 MPU3HAKY
napajuIeIbHOCTU NPSIMON U TJIOCKOCTH.
[Ipsimoyronbhbie TpeyroapHuku A'B'K u
C'B'K paBHBI IO IBYM KaT€TaMm, IO3TOMY
A'K = C'K, cnenoBaTenbHO, TPEYTOJIbHHUK
A'C'K — paBHOOEIpEHHBIH.

0) lanee umeem:

1 1
B’K:E-BB’:E-zxﬁ:\ﬁ,

2
AK=CK=+BK>+BC?=" \/\/7 +(3v2)2=V7+18=5,

AlC = \/A/sz +BCZ2 — \/(3\/5)24‘ (3\/5)2 =v18+18= 6,
PA’KC’:5+5+6: 16

OTtBeT: 0) 16.

3aoanue 17.

B Boinykiiom uetbipéxyronbHuke ABCD u3BecTHbI CTOpOHBI U AuaroHais: AB = 3,
BC =CD =5,AD =8§,AC = 7.

a) JlokaxkuTe, 4TO BOKPYT 3TOTO YETHIPEXYTOJIBHUKA MOKHO OMHUCATh OKPYKHOCTb.
0) Haiinure BD.



Pemenne. Haiiném xocunycsl yrnos ABC u
ADC B tpeyronsaukax ABC u ADC
COOTBETCTBEHHO:
—  AB*+BC?—AC?
co8 2AB-BC

_9+25-49 1

235 2
nostomy ABC = 120°.
Hanee,

—  AD?>+DC? - AC?
cosADC = =
2AD-DC
64+4+25—-49 1
285 2]

noatomy ADC = 60°. D

TeM camMbIM CyMMa IPOTHUBOMOJIOKHBIX YIJIOB

YEeThIPEXYTOJIbHUKA paBHA 180°, MOATOMY BOKPYT HETO MOKHO OIHCATh OKPY/KHOCTb.

JIns BIMCaHHOTO YETHIPEXYTOJBHKKA CIIpaBeiInBa Teopema lItonemest:

IIPOU3BEACHUE JUATOHAJIEW YETHIPEXYTOJIBHUKA PABHO CYMME IIPOU3BEIECHUM €TO

IIPOTHUBOIIOJOKHBIX CTOPOH. Torna AC-BD=AB-DC+AD- BC7 TO €CTb

]

C

55
BD = —.
7BD:35+85, OTKyJa 7
55
Orset: 6) 7

IIpuseneM eiie 0lHO pelieHHEe MYHKTA 0)

3amernwm, uro €08 £LBAD = —c0s ZBCD pockonsxy £BAD + ZBCD = 180° ITycts
Y = ZBAD torna B Tpeyronsauke BAD 1o Teopeme KOCHHYCOB
BD* = AD* + AB® —2-AD-AB-cosY =— 64 4+ 9 — 48 cosy.
B tpeyronbpanke BCD no Teopeme kocuHycoB
BD? =CD”+CB*+2-CD-CB-cosy == 25 { 25 4 50cos".
IpupaBHuBast BeIpakenns wss BD?, momydmnm

23
73 —48cosy =504 50cosy < cosy = 93"
Tornma
23 50(98+23) 55
BD =4/504+50 — =/ — = —.
M i 98 V 98 7
3aoanue 18.

Hangure Bce 3HaueHus mapamerpa a, Ipyu KOTOPbIX YpaBHEHUE

R LD U PR




MMEET POBHO 4 peleHusl.

2 _
Pemenune. 3ameTumM, 4TO CyMMa KOpPHEW ypaBHEHUS 1" —(a+9)1+2a(9—a)=0
pasua d +9.a ux nmpoussenenue papuo 24(9 — @) IlosToMy KOpHH — unca 2au
9 —aTorga it HCXOIHOTO YPaBHEHHS HMEEM:

1
X+ = 2a, X—a-

X I a o xX—a
=9—aqa x—a-+
xX—a xX—a
Kaxxoe u3 ypaBHEHUIH COBOKYITHOCTH MOKET UMETh HE 00JIee IBYX KOPHEH.
J11s TOTO, YTOOBI HCXOJHOE YPAaBHEHUE UMEIIO YEThIPE KOPHS, KaX10€ U3 ypaBHECHUN
COBOKYITHOCTH JOJDKHO MMETH 110 JIBa KOPHS M IIPH TOM YPaBHEHHS HE JOJDKHEI
1

COBIIaJAaTh. 33.MCTI/IM, qTO CCJIN IBa B3aMMHO 06paTHBIX quciia y 1 ypa?)JII/IIIHBI, TO

1
y+—|>2.
Y Hcnonb3yst 3TO CBOMCTBO, MOJY4aeM, YTO YETHIPE KOPHS UCXOTHOE

ypaBHEHUE OyJET UMETh IIPU

:a’

=9 —2aqa.

X+

([a< -2, i 5
— <_,
(|a< -2, a> 2, .
- 2<a<3,
a>2, - >11 7
- S| 57 &
— < =, 11
_9 2a> 2, a 5 a>7.
la#9—2a La #3 i

7 11
N AT CLo
OTBerT: 2 2

3aoanue 19.

Ha nocke 6b110 Hanrcano 20 HaTypaIbHBIX YKCel (He 00s3aTeIbHO PA3IMYHbIX ),
KaXJ10€ U3 KOTOPbIX HE peBocxoauT 40. BMecTO HEKOTOPBIX U3 Yucen (BO3MOXKHO,
OJIHOT0) Ha JIOCKE Halucaay Yucia, MEHbIIME MePBOHAYANIbHBIX Ha eAuHuIly. Yucna,
KOTOPBIE MOCJIE€ 3TOTO OKa3aauch paBHbIMU 0, C JOCKU CTEPIIH.

a) Moro i1 oka3aThesl Tak, 4YTO cpe/iHee apuPMeTHIecKoe Yucell Ha IOCKE
YBEJIMYUIIOCH?

0) Cpennee apudpMeTruueckoe NepBOHAYAITHHO HATMCAHHBIX YUCEN PaBHSIOCH 27.
Moriio nu cpenHee apupMEeTUUIECKOE OCTABIINXCS Ha JJOCKE YMCENT 0Ka3aThCs
paBHbIM 347

B) CpenHee apudmeTnyeckoe MepBoOHAYAIPHO HAITMCAHHBIX YHCEN PaBHAIOCH 27.
Haiinute HanbompIiee BO3MOXKHOE 3HAUCHUE CPEAHETO apU(PMETHIECKOTO YHCET,
KOTOPBIE OCTAJIUCh HA JIOCKE.



Pemenue. a) Hanpumep, ecnmu 6butn Hanmcans! 1o 10 pas uucna 11 u 1 u co Bcemu
MIPOBEJIU 3T JACUCTBUS, TO UX CpeiHEe OBLJIO PABHO 6, a OCIIe OMUCAHHBIX ACHCTBUMN
OHO cTaHeT paBHo 10.

0) IlycTb X KOIMYECTBO M3HAYAIBHO HANMCAHHBIX €JIMHULI, KOTOPbIE MPEBPATATCS B
HYJIM, @ Y — KOJIMYECTBO MPOYMX YMEHBIIAEMBIX YUCe. Torjga cyMma BcexX Yncen
pasna 27 - 20 = 540.a cymma Beex umcen, kpome Gyaymux Hystei, papaa Y40 — X,y
nx 20 — xmryk.

Iocne onvcaHHbIX aeiictuil 6ymer 20 — X yncen ¢ obmeit cymmoit 940 —x — .

3HAYUT,
540 —x—y
— =34 &
20 —x

& 540 —x—y =680 —34x & 140 =33x —y.
Orcrozia creayer, 4ro X = 5.

Ho torga Y = 335 — 140 =25, 410 nepo3moxHo.

B) O0o03Hauas Kak B MyHKTE 0) MOJydyaeM, YTO HY>KHO MaKCUMU3UPOBATh 3HAUCHHE
540 —x—y

BeIpakenns 20 —x

520
I+

OuemyHO, cienyer B3satb Y = O u makcumusuposats 20 —X' 1o ecTb ciemyer
MaKCHMH3UPOBATH X.

3aMeTUM OJHAKO, YTO CyMMa MU3HAYAIbHBIX YUCEI HE MPEBOCXOIUT X +40(20 —x),
OTKy/J1a

800 — 39x > 540,20 > 3x.x < 6.

520 1
I+—=38=.
Torna Tpedyemoe BbIpakeHUE Oy1eT paBHO 14 7

DTO BO3MOXKHO, HaIpUMeED, JJIs1 Habopa U3 IMIECTH €AUHUIL, ynciia 14 u TpuHaaaTH
gucel 1o 40, 13 KOTOPHIX YMEHBIIAIOT BCE €IUHUIIBI U TOJIBKO UX, MOJTydas

14413-40 1
38,
14 7

OTBeT: a) 1a 0) HeTB)  /



Ilpunoswcenue 2

3aoanus, cooeprcanjue munuynvie oumuoKu yuacmuuxoe EI'a
(6a3zoewlit yposens 2024 200a)

3aoanue 19.
Kaxxiomy 13 4eThIpEX HEpaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO U3
pEIICHH B TIPaBOM CTOJIOIE. Y CTAHOBUTE COOTBETCTBHE MEKTy HEPABECHCTBAMU U MX

PELICHUSIMU.
HEPABEHCTBA

A) 2" =2
B) 0,5°>=2
B) 0,5 <2
p) 2 <2
PEIINEHUMA
1)

-y

2)

<Y

3) .

=y

4
) >

3anuimmTe B OTBET UU(DPHI, PACIOJIOKHUB UX B MOPSAIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B I

\

1
Pemenue. A) 2" 2262 22"wx21

1 X
0,522 (—) =22
B) 2

’ CJIEIOBATENbHO, BApUaHT 4)

—X 1
22 <:>_x>léxg_l’CHeI[OBaTeHBHO,
BapUaHT 3)
1 x
0,5<2<s | =) <2<, -
B) T 2) = 272! *:)_xg1®x2_1’cnez{03aTeano,

BApUAaHT 2)

X b 1
2 s2e2 <2 <1< b penoparenso, sapuant 1)

OrBerT: 4321.

3aoanue 20.

Paccrostnue mexay roponamu A u B paBro 150 km. 13 ropona A B ropos B Beiexan
aBTOMOOMJIb, a yepe3 30 MHHYT CIIEZIOM 32 HUM CO CKOPOCThIO 90 KM/4 BhIeXall
MOTOITUKIIUCT, IOTHAJI aBTOMOOMWIIH B Topojie C 1 moBepHyn o6paTHo. Korma on
BepHyIics B A, aBTomo0uminb mpubsL1 B B-Haiinute paccrostaue ot A 1o C.OtBer maiite
B KHUJIOMETpax.



Pemenne. O603HaunM S kM — paccrosinue ot A 10 C, v KM/4 — CKOPOCTh
aBToMoOWIsL, t u — Bpems aBwkeHus Motouukiucta ot A no C. Torna
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Torma S = 90t = 90gm.
OtBeT: 90.

3aoanue 21

[Ipo Hatypanbhbie uncna A, B u C u3BecTHO, 4TO Kaxa0€ U3 HUX OOJIbIIe 5, HO
MeHble 9. 3araiany HaTypajabHOE YUCIIO, 3aTeM €r0 YMHOXKIINA Ha A, TTOTOM
npuOaBWIM K ModydyeHHOMY npousBenenuto B u Berunu C. [omyuunocs 249. Kakoe
YKCIIO0 OBLIO 3arajgaHo?

Pemenue. Yucna A, B u C Moryt ObITh paBHBI 6, 7 i 8.

[TycTs 3araganu HaTtypainbHoe ynciio X, torna X - A+ B—-C =249 i X - 4 = 249 +
(C — B). PaccmoTpuM pa3indHbIC CIyYaH.

1) C—-B=0(06-6=0,7-7=0unmm 8 —8=0), rorna X - 4 =249. Yucno 249 e
JIEIIATCS HaIleJIo Ha 6, HA 7 U HA 8, 3HAYUT, 3TOT CJIy4adl HE MTOIXOIUT.

2 C—-B=1(T-6=1um8—7=1), torna XA =250. Hucno 250 He neautcs
HaIlleso Ha 6, Ha 7 ¥ Ha 8, 3HAYMT, 3TOT CJIy4al HE TOAXOIUT.

3) C—-B=-1(6-7=—-1num 7-8=-1), Torna X - 4 =248. Yucno 248 nenurcs
Hareso Ha A = 8, 3HaumT, X = 31.

4) C-B=2(8-6=2), torma X-A4=251.Yucno 251 He genurcs Hareno Ha 6, Ha 7
W Ha 8, 3HAUUT, ITOT CIIy4all HE TOJIXO/IUT.

5) C—B=-2(6-8=-2), torma X-A = 247. Yucno 247 He AeTUTCs HAIEIIO Ha 6, HA
7 v Ha 8, 3HAYMT, ITOT CJIy4al HE MOIXOIUT.

OrBer: 31.



