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1. Pesyastatbl EI'D no matematuke B 2023 roay (mpopuiabHbIA YPOBEHb).
1.1 Kpamxkas xapakmepucmuxa KUM no mamemamuke (npoguivtulii ypogeHs).

DK3aMeHallMOHHAsg MoOjellb paboThl 1mo matematuke B 2023 romy coxpansia
MIPEEMCTBEHHOCTh C 3K3aMEHAMOHHOW MOJIETbI0 MPOLUIbIX JIET B TEMATHUKE,
MIPUMEPHOM COAEPKAHUU U YPOBHE CIIOKHOCTH 3aIaHUM.

3amanus yactu 1 ObUTM HaNPaBJICHBI HA MPOBEPKY OCBOCHUS 0A30BbIX YMEHUM U
MPAKTUYECKUX HABBIKOB IMPUMEHEHUS MATEMATUYECKUX 3HAHWI B IOBCEIHEBHBIX
CUTyallUsX U MPEIHA3HAYEHBI JIJIs1 ONPEICTICHNUS] MATEMATUYECKUX KOMIIETEHTHOCTEN
BBIITYCKHUKOB 00pa30BaTEIbHBIX OPraHU3aIlfil, peau3yIONIUX MPOTrpaMMbl CPETHETO
(moynHOrO) OOMIIETO OOpa3oBaHusi Ha 0a30BOM YypoBHE. 3ajaHus 4YacTu 2 - Ha
MPOBEPKY OCBOCHUS MaTeMaTUKH Ha MTPOPUILHOM YpPOBHE, HEOOXOJAUMOM IS
MPUMEHEHUSI B MPO(ECCHOHATBLHON AEATEILHOCTA W HAa TBOPUYECKOM YpPOBHE, U
npeaHa3HaueHbl i Oosiee TOYHOM nuddepeHmanum aOUTYpPUEHTOB BEAYLIUX
BY30B.

Conepxanne KM 2023 r. He U3BMEHUIIOCH IO CPABHEHUIO C 3K3aMEHALIMOHHON
mozaenbto 2022 1. B crpyktypy wactu 1 KHWM Obuti BHECEHBI W3MEHEHWS,
MO3BOJISIONINE YYACTHUKY dK3aMeHa Ooiiee 3(G(HEeKTUBHO OpraHu30BaTh padOTy Hal
3aJlaHUSIMM 32 CYET MX MEpPEerpynmupoBKH MO TeMaThudeckuMm OmokaM. Paborta
HayMHaNIach C 3aJaHui 1Mo reomeTpuu (3amanus | u 2), 3aTem cienoBai OJ0K
3aJlaHdid TIO0 DJEMEHTaM KOMOWHATOPWKH, CTATUCTUKE U TEOPUU BEPOSITHOCTEU
(3amanmst 3 w 4), a 3areM CICAOBAIM 3aJaHUs IO airedpe W Hadvaliam
MaTeMaTUYECKOr0 aHaJIN3a.

Takum oOpazoM, ObUT YCHJIEH AaKIEHT Ha MTPOBEPKY OCBOCHMS 3JIEMEHTOB
CoJiepKaHusl, HEOOXOIUMBIX JIJIsl YCIICIIHOTO MPOJA0JIKEHNsS 00pa30BaHUsl B By3ax IO
IT, uHXEHEPHBIM, €CTECTBEHHOHAYYHBIM CIIEIIUATBLHOCTSIM.

DK3aMeHallMOHHasi paboTa cocTosila M3 ABYX 4YacTeld W BKiIoYaida B ceds 18
3aJlaHui, KOTOpbIE OTHOCWJIMCH K TpeM YyudeOHbIM KypcaM: «Auredpa U Hayaia



MaTeMaTU4YecKoro aHanusza» — 12 3aganuii; «l'eometpusi» — 4 3amaHus u
«BeposATHOCTh U CTATUCTUKA» — 2 3aJaHUA:

- yacTth 1 conepxana 6 3amanuii 6a3zoBoro ypoBHs (3amanus 1-3, 5-7) u 5
3aJJaHUi MMOBBIIIEHHOTO YPOBH (3a1anus 4, 8—11);

- 4acTh 2 cojeprkaja 5 3aJaHui MOBBIIICHHOTO ypoBHS (3amanus 12—16) u 2
3aJIaHKsI BBICOKOTO YPOBHS CJIOXHOCTH (3amanus 17-18).

MuHuManeHblii  TOpOroBbIM  mepBUYHBIM  Oamn  EI'D  mo  maremartuke
npo(UIBLHOTO YPOBHSA HE U3MEHWICS — 5; MUHUMAJIbHBIN MOPOTOBBIM TECTOBBINA Oajul

- 27.

1.2. Ananuz pezyrbmamos eouno2o 20cyoapcmeenno2o sxzamena 6 2023 200y
(npoghunbHbIll YPOBEHD).

Tabnuya 1
Konuuecmeso yuacmuuxoe npoghunvroco EI'D no mamemamuxe 3a 3 200a
2023 r. 2022 1. 2021 r.
% oT % OT % oT
YUCIIO YUCIIO YUCIIO
o011ero o011ero oO111ero
YY4aCTHHKOB YYaCTHHKOB YYaCTHHKOB
yucia yucia quclia
(uem.) (uen.) (uem.)
YYaCTHUKOB YYACTHUKOB YYaCTHUKOB
1181 41,09 1299 43,29 1662 50,67

Ha ocHoBe mpuBeeHHBIX B Tabnuile 1 JaHHBIX MOXXHO cKasarh, 4yTo B 2023 T.
MPOJIOIKAETCS TEHACHIUS K YMEHBIICHHIO KOJIMYECTBA BBIMYCKHUKOB, CHAFOITUX

npoduibnbii EI'D mo Matemaruke.
Tabnuya 2.

Jlunamuxa pezyromamos EI'D no mamemamuxe
(npounvHulil yposens) 3a nocieonue 3 200a

ron | He npeononemu | Ilomyunmm ot | Cpegnuii tectoBbiid | [lomyurmm 100
MHUHHAMAJILHOTO 81 mo 99 Oasm 0ajI0B, Yell.
oamnna, % 6ayutoB, %
2023 4,75 5,68 58,34 0
2022 5,77 7,54 60,03 1
2021 4,87 6,92 56,31 0

JlnHaMuKka pe3yiabTaTOB MOKA3bIBAET, YTO 3HAYMMBIX U3BMEHEHUN B PE3YJIbTaTaX
EI'D no marematuke npoduiibHoro ypoBHs 2023 roja OTHOCHUTEIBHO PE3YNIHTATOB
EI'D 2022 roga He oTMe4daeTcs.

TECTOBBIX OaJJIOB

Ha oOuacpamme 1
npoduibaoro EI'D B 2023 r.

npeaACTaBJICHO  PaCIpCACIICHHC



Huaepamma 1.
Pacnpeodenenue mecmosvix 6annos yuacmuukos EI'D no mamemamuxe
(npogunvrulii yposenv) 6 2023 200y
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PesyiabraThl

Cpennuii TecToBbIl Oai coctaBui, 58,34, 4TO COMOCTABUMO C MOKa3aTEIsIMU
MPOIILIBIX JIET.

CTOUT OTMETUTH, YTO COXPAHSIETCS TEHJICHIIUS TOJIYYEHHUS BBICOKOOAIIBHBIX
pabor.

Ha ocHoBe npuBEAEHHBIX TAHHBIX, CICAYET OTMETUTD, UTO PE3YJIbTATHI B IIEJIOM
OCTAIOTCS CTAOMIIBHBIMHU B TEUEHHUE IMOCISTHUX TPEX JIET.

B Tabmume Ne3 mpencraBieHa CTaTHCTUKA BBHITIOJTHEHHUS 3aJaHUM TPYIIIaMHU
BBIITYCKHUKOB C Han0o0Jiee HU3KUM IMPOIIEHTOM MPABUIBHBIX PEIICHUN: TTOBBIIIICHHBIHA
u Beicokmit — meHee 20 % B 2023 roxy.

Tabnuya 3
Cmamucmuxa 8vbinojiHeHUs 3a0anuil ¢ Hauboee
HU3KUM NPOYEHMOM NPABUTbHBIX PeUleHUll

Homep | YpoBeHb [IpouieHT BhInonHeHUs: 10 OpIOBCKOM 001acTH
3a)1aHI/I${ CIIOKHOCTHU CpeILHI/Iﬁ B rpynne HC B rpynne B rpynne B rpynne
KM 3amaHus npeogonemmx | 27—60 1.6. | 61-80 1.6. | 81-100
MuH. Oamn 0— 1.0.
26
13 [MOBBIILIEHHBIA 1,54 0 0,07 14 14,71
15 [MOBBIILIEHHBIN 8,75 0 0,3 9,79 69,12
16 [MOBBIILIEHHBIN 2,62 0 0,2 3,15 18,14
17 BBICOKHU 8,75 0 0,15 7,74 87,5
18 BBICOKUI 19,14 5,08 11,21 25 39,71

3anaua no crepeomerpur Ne 13 (MOBBIIEHHBIA YPOBEHB), OKa3allaCh CaMbIM
cnoxkHbIM 3anaHueM B KM, ucnonp30BaBIIMXCA B PETHOHE, — C HEU CIIPABUIINCH




1,54 % yd4acTHHKOB »JK3aMeHa (MOYTH BCE€ — W3 TPYNNbl HAWOOJIEE XOPOIIO
MOATOTOBJICHHBIX y4eHUKOB, 60—100 OammoB). OCHOBHOM MNPUYMHOW OIIMOOK B
LEJIOM CTajJ0 HE3HAHUE ONPENCIICHUN TeOMETPUYECKUX TIOHSATUA W BEJIUYMH,
CIIOCOOOB WX HaXOXJACHHS, HE3HAHHWE WJIM HEBEPHOE IMPUMEHEHHE HEOOXOIMMBIX
TEOPEM  CTEPEOMETPUU, HEBEPHOE TMPEJCTABICHUE O  CTEPEOMETPHUUECKOMN
KoH(purypauuu B 1enoM. Yacto BcTpedaroTcs HEOOOCHOBAHHBIE YTBEPIKICHMS,
MOMBITKH «yTaJlaTh» OCOOEHHOCTH CTEPEOMETPUUECKON KOH(DUTYpaLIHH.

3aganue Ne 15 (MOBBIIEHHBIM YpOBEHB) oOKazaiock B 2023 r. JOBOJIBHO
CIOKHBIM  JIJIl  y4YalllUXCsl, OCHOBHbIE€ TPYAHOCTH  BBI3BAIO  IOCTPOCHHE
MaTEMaTHYECKOW MOJIENH, YacTO BCTPEUAINCh TAKXKE OMHUCKU M apu(METHUCCKHE
omubku. C 3amaueil cmnpaBwimch aumb 8,75 %, mpudéMm naxe B KaTerOpUU
BBIITYCKHUKOB, HaOpaBmux 61-80 Oamos, e€ pemnmsin HemHorue (9,79 %), u naxe
aBTOPBI BBICOKOOAJUIBHBIX PabOT CIPABISIINCH C HEM He OYeHb cTabuiIbHO (69,12 %).
K coxalenuto, psAx y4yuTelned, BMECTO Pa3BUTUA YMEHHUS  COCTABIATH
MaTeMaTUYECKYI0 MOJIENIb «HATACKUBAECT» YUYEHUKOB HAa KOHKPETHBIE aJITrOPUTMBI
pelieHus 3aJJaHuil TPOLUIBIX JIET WM JaKe HAYMHAET paccKas3blBaTh 00 JIEMEHTax
SKOHOMHYECKON Teoprr. OCHOBHOM MPUYMHOM, MO KOTOPOM YYaCTHUK HK3aMEHa HE
MPUCTYNAET K PELICHUIO 3aa4 UM HEBEPHO COCTABIIIET MAaTEMAaTUYECKYIO MOJIENb,
SBJIIETCS] KaK pa3 MOMBbITKA O€3yCHEeIIHO MPUMEHATh OYKBaJIbHO AJITOPUTM PEIICHHUS
3aIaHus MIPOIIUIOTO ro/a.

3amanne Ne 16 «Ilmanumerpusi» (TOBBILIEHHBI YPOBEHb) Ha MPOTSHKEHHUH
MHOTHX JIET SBISETCS OJHMM U3 HauOojee TPYAHOAOCTYIHBIX U HauOosee
HETIOIYJISIPHBIX CPEAM BBINYCKHMKOB, B 2023 r1. ero BemMOJHWIA MeHee 3 %
BBIITYCKHUKOB. (OCHOBHBIE TIPOOJIEMbl BBI3BIBAJIO HE3HAHWE WM HEBEPHOE
IPUMEHEHUE TEOPEM, HEYMEHHE MPOBECTHU LEIEHANPABICHHOE PEILICHHUE.

Crnenyromue ABa 3aaHusi OTHOCWJIMCh K BBICOKOMY YPOBHIO CIOKHOCTH H
TpeOOBAJIM OT YYCHHKA YMEHHUS MPUMEHSITHh Pa3IM4HbIC METOJbI PEUICHUs 3adaHu,
XOpollee 3HAaHUE TEOPETHYECKOrO0 MaTepualia U yMEHHUS €ro MPUMEHATb, YMEHHS
pelaTh HeCTaHAAPTHBIE 3aJa4H.

JlocTaTO4YHO yCHENTHBIC MOMBITKU pemeHus 3aaanus Ne 17 HaOmroaamuch JuIb
B BBICOKOOQJUTBHBIX padoTax. [IoMHUMO THIUYHBIX IJIA 3a]1a4 ¢ TapaMeTPOM OIITHOOK,
BCTpEUajach XapakTepHass — OTCYTCTBUE YCIOBHUSl Ha MOJAKOPEHHOE BBIPAKECHHE.
CornacHO KpUTEpHUsIM OIICHUBAHUS TAaHHOM 3aj7a4M, Takas OIIMOKa Cpa3y MPUBOIMIIA
K BbIcTaBieHHI0 ( 0amioB, 4YTO OOBACHAET OOJIBIIOE KOJIMYECTBO «HYJIEBBIX»
pemennid Ne 17. Hepenko BcTpedanuch IONBITKA IMOAOWTH K PELICHUIO 3a0a4d
HEpaIMOHAJIBHBIM CIIOCOOOM — alireOpanyecku, C MOMOILBIO CBOMCTB (DYyHKIHUHU, C
MOMOIIBI0  APYruxX TrpadUyecKuX UHTEpIpeTaluii, TOMUMO €CTECTBEHHOIr'O
n300pakeHus TpauKkoB B OCSIX y, X. Takue pemeHus: peako CoAep x aiu MOoJIe3HbIe
npoJBMXKeHUs. BcTpeuanuch ciydau, KOrja KOOPAWHATHI BaXKHBIX VISl PEIICHUS
TOYEK MPUBOIWINCH YUCHHKOM 0€3 Kakoro-iudo 0O0OCHOBaHUS (BO3MOXKHO, OBLIH
POCTO yrajaHwl mo rpaduky). Tem He MeHee, ¢ ITUM 3aJlaHUEeM CIPABIIIUCH (XOTS
OBl YACTHYHO) JIOBOJIBHO OOJIBIIIOE KOJWYECTBO BHITYCKHUKOB — 8,75 %.

3amanue Ne 18 B EI'D 2023 r. ObUIO OOBEKTHMBHO HECJIOKHBIM, OOJIBIIMHCTBO
YYCHHKOB Tpejyiaraiy TepeOOpHbIe peIIeHUs, TPOMO3JKHE, HO TIOHSITHBIE W
npeackaszyemole. B pesynbrate No 18 cTan eIMHCTBEHHOUW 3a/laueid ¢ pa3BEPHYTHIM



OTBETOM, 3a KOTOPYIO TOJYYWIM Kakue-Tu0o Oajyuibl Jake YacTh YYCHUKOB HE
MPEOJIOJIEBIINX aTTECTAIMOHHOTO nopora (okoio 5 %). Cpennuii pesynsrtar (19,14
%) siBNsieTCs OJHUM M3 HamboJsee BhICOKMX B OplOBCKOM 001acTH 3a BCIO HUCTOPHUIO
sToro 3ananus. Hanbonee Tunuunbie mpoOaemMbl ObUTH XapaKTEpPHBI JIs TepeOOPHBIX
pelieHnuil — HEeNoJHbI Tepedop, HEBEpHOE OmpeleieHrue TIpaHul] mepedopa,
OTCYTCTBHE 000CHOBaHUs KOHIIA repedopa.

2. O noaroroBke odyuaromuxcs k EI'9 B 2023-2024 yyedHoM roay
(mpoduAbLHBINA YPOBEHbD).

B conepxaHwe KOHTPOJBHO — HW3MEpPHUTENbHbIX MartepuanoB EI'D 1o
npodunabHOl Matematuke B 2024 rogy mo cpaBHeHUio ¢ 2023 r. ObLIM BHECEHBI
VU3MEHEHMUS:

B nepsyro wacte KMM BkiIOYEHO 3ajaHMe IO TeOMETpUM (3anaHue 2),
IIPOBEPAIOIEE YMEHUS OINpPEAENATh KOOPAWHATHI TOYKH, BEKTOpA, IPOU3BOAMTH
oIepalyy HaJ BEKTOPaMH, BBIYUCIAThH JUIMHY U KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMHU. MaKCUMabHBIA MEpBUYHBINA Oall 3a BBINOJHEHHUE PabOThl YBEIMUYEH C
31 no 32 6amnos.

CTouT OTMETHUTBH, YTO B CBSA3U C IOBBIIICHUEM MAaKCHMAJIBHOTO NEPBUYHOIO
O0amta B 2024 romy BO3MOXHBI U3MEHEHHUS TPU OIPENEICHUM MHUHUMAalIbHOIO
KOJIMYecTBa OallIoB €IMHOIO0 TOCYJAPCTBEHHOIO HK3aMEHa, MOATBEPKIAIOIIETo
OCBOCHHE O0O0pa3oBaTeIbHON MpOrpaMMbl CpPEIHEro oO0uero o0pa3oBaHUs, W
MUHUMAJIBHOTO  KOJIMYECTBa OajuioOB €JAMHOrO0 TOCYJApPCTBEHHOIO  HK3aMEHa,
HEOOXOAMMOro [JIsl TOCTYIUIEHHsT B OOpa30oBaTelbHbIE OpPraHU3alMy BBICILIETO
oOpa3oBaHus Ha OOydyeHHE 1O TporpamMmam OakajlaBpuara W MOpOrpaMMaMm
CHelUaIUTeTA.

B npoekre xonudukaropa mpoepseMbIX TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS
OOIl COO wu »nemeHTOB conepxaHus s nposeneHuss EI'D mo maremaTtuke
BHECEHBI HOBBIE ITPOBEPSIEMBIE IJIEMEHTHI COACPKAHNUSA:

—  KOMIUIEKCHBIE YNCIA,

—  MAaTpula CUCTEMBI JIMHENHBIX YpaBHEHUN. ONpenenuTens MaTpULbI;

—  TOYKHM pa3pbiBa. AcuMnTOThl rpadukoB (yHKumii. CBOMCTBA (QYyHKUUMI,
HEIPEPBIBHBIX HA OTPE3KE;

— MHOXECTBO, OIlepaluu HaJ MHOXecTBamu. Jluarpammel Diiniepa — Benna.

JlaHHbIE 2JIEMEHTHI coJiep KaHus He OyIyT mpecTaBiieHbl B 3aaanusax EI'D 2024
I., BEpOSITHO OHU OYyIyT coaepkarbes B 3apanusx KUM 2025 rona.

[Ipu opranuzanuu 00pa3oBaTENbHON ACATEILHOCTH MO moaroroBke k ['MA
HEOOXOMMO PYKOBOJICTBOBATHCS HOPMATUBHBIMHU JIOKYMEHTaMHU, PETYIHPYIOLIUMU
NpPOBEICHHE MTOrOBOM  aTTecTallMi MO  MaTeMaTuKe, W  METOJUYECKUMU
MaTepuaiamMH, KOTOpble pa3memieHbl Ha cadtax OUII (www.fipiru) wu
MunucrepcTsa npocseiienus Poccuiickoit @eaeparuu (https://edu.gov.ru/).

B mpouecce o0yueHus: MaTeMaTuKe B CTapilei MIKOJE JOJKHBI OJJHOBPEMEHHO
YCIELIHO PelIaThCs JBE BaXKHBIC 3a1a4U:

1) moaroroBka yuammuxcs k EI'9;



https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2024/ma_11_2024.zip
https://edu.gov.ru/

2) uzydyenue ydeOHOro mporpammHoro marepuana 10-11 kmaccoB yueOHBIX
KypcoB «Anrebpa M Hauyajga MaTeMaTH4YeCKOro aHaiuza», «l['eomerpus» u
«BeposTHOCTB U CTATUCTUKAY.

CTOUT OTMETUTH, UTO TEMATHKA KOHTPOJBHBIX pa0dOT JOKHA COAEPKATh TEMBI
IPOrpaMMHOr0 Kypca crapuiei mkossl. [1o ux pesyiabTaram U JOJKHA BBIBOJAUTHCS
UTOTOBasi OLICHKA [0 U3YUEHUIO Kypca. Peutenue nepeoii uz yKazanHulx 08yx 3a0ay C
LENbI0 YCIEUTHOW MOATOTOBKH OOYyYarolUXcs JOJKHA OCYLIECTBIATBCA B paMKax
YPOKOB 0000waroujeco nosmopeHnus u 0ONOJIHUMENbHbIX 3AHAMULL.

C nenpro COBEpIIEHCTBOBAHUS MPEMNOIABAHMS MaTEMAaTUKUA B 00pa30BaTEIbHOU
OpraHu3alyy MeJaroraM peKOMeH/10BaHO:

- 00paTUTh BHHUMaHHE HA OTPAOOTKY BBIYMCIMTEIBHBIX HABBIKOB YYalllUXCs,
UCKJIIOYUTh HMCIIOJIb30BAHUE KAJBKYJISITOPOB Ha YPOKAaX M KOHTPOJBHBIX paboTax Mo
MaTeMaTHUKe.

- npu noarotoBke k [MA mnpopaboTaTh CTpaTeruio  BbIIOJHEHUS
HK3aMEHALIMOHHON pabOThl B 4aCTU NPEOAOJICHUS MUHUMAIBHOIO MOpora, oOpaTuTh
BHUMaHue, Ha nepBblie 12 3agaHuil, 4TO JaeT BO3MOKHOCTh 00€CIEUUTh TTIOBTOPEHUE
3HAYUTENIbHO OO0JblIero o0beMa MaTepuaia, COCPeJOTOUUTh BHUMAHUE yYaluXcs Ha
OOCYXKICHUH «IIOAXOJ0B» K PELIEHUIO T€X WIM MHBIX 3a]ad, BIOOpY CIOCOOOB HMX
pElICHHs U COMOCTAaBJICHHUIO 3THUX CHOCOOOB, MPOBEPKE IOJYYEHHBIX OTBETOB Ha
paBronogo0ue M T.1I.

- NOpU PEHIeHHH TEKCTOBBIX 3a7ay, BKIIOYAIOUMX B ce0S IOCTPOECHHE
MaTEeMaTUYeCKOM MOJIeNH, 0c000€ BHUMAHUE yI€TUTh OOOCHOBAHHOCTH MOCTPOEHUS
MaTEMaTUYECKOM MOJENH MPU ATOM Y y4YaIIUXCS HEOOXOAMMO BBIPAOOTATh HABBIK
COCTABJICHHSI MATEMaTUYECKON MOJIEIH 10 TEKCTY, a HE HAIMMCAHKE 10 1a0JIOHY;

- IpU PEIICHUH YpaBHEHUH M HEPABEHCTB 0CO0O€ BHHMAaHHE OOpaTUTh Ha
BaXKHOCTh KOPPEKTHOrO0 OTOOpa KopHed ypaBHeHHs. HeoOxomumo wHcCmonb30BaTh
pasznu4HbIe CIIOCOOBI 0TOOpa, a Takke TpadUuecKyr0 WILTIOCTPAIMI0O UHTEpBAJla UM
OTpe3Ka, Ha KOTOpPOM HeoOXxonuMo oToOparh KopHH. IIpu 3TOM, ecium KopHU
OTOMpAIOTCS MyTEM MOACTAHOBKM 3HAUYEHUM N, TOMUMO HaXOXJACHUS 3HAUECHUHN Ipu
KOTOPOM KOpHH JIeXaT B 3aJJaHHOM OTpe3Ke, He0OXOJUMO yKa3aTb U T€, 3HAUECHMUS,
IIPU KOTOPBIX KOPHU BIEPBBIE BBIXOJAT 3a TIPaHUIBl OTpE3Ka. OTO CUHUTAETC
HEOOXOJUMBbIM OOOCHOBAaHHUEM TOTO, YTO APYTUX KOPHEH B 3aJaHHOM OTpPE3KE He
cymiectByer.  Croutr  oOpaTuThb  BHUMaHME  y4yallUXCSi  Ha  YETHOCTh
TPUTOHOMETPUUECKUX (PYHKITHIA;

- OpU U3YYEHUH CTEPEOMETPUU HEOOXOJUMO YYECTb TO, 4YTO Oa30BBIMH
TpeboBaHusMU crneruukanui EI'D K NOATrOTOBKE BBIMYCKHUKA CPEAHEH IIKOJIbI
SBJIIOTCSL 3HAHUE METPUUECKUX PopMyn (0OBEMOB U IIONIA/IEN TOBEPXHOCTEN) sl
KKJOTO TUIA TeJ, U3y4yaeMbIX B IIKOJIe, B TOM YHUCJE IWIMHJIpa, KOHYyca, 1apa,
YCEUEHHOW MNHUPaMHJIbI U YCEYEHHOTO KOHYCa, MOATOMY I1eJIecOOOpa3HO BBOJAMTH
naHHbie (OPMYJBI 3a0iaroBpeMeHHO it Bcex Teld. Ocoboe BHUMaHUE YICIHTH
YMEHHUSIM  CTPOUTh NPOCTPAHCTBEHHBIM UYEPTEX, YCTAHABIMBATH IMPUYUHHO-
CJIEICTBEHHBIE CBSI3U IMPH J0KA3aTEIbCTBE TEX WJIM MHBIX F€OMETPHUUYECKHUX (DAKTOB,
HaxXOJIUTh TPU 3JEMEHTa MPU HCIOJIb30BAHUH TEOPEMBI O TPEX MEPIEHIUKYISIpax
(HAKJIOHHAs, TPOCKIMs, NEePHeHAUKYIsAp). Jlas pa3BUTUS MPOCTPAHCTBEHHOTO



BOOOpaXEHUSI M CO3JaHUS TMPEICTABICHUN O PACIIONIOKEHUU (QUTYP B TIPOCTPAHCTBE
11e71eco00pa3Ho UCI0JIb30BaTh KOMITBIOTEPHBIE CPEICTBA BU3yaIU3aIINH;

- IPOBOJUTH PETYJIAPHYIO JTUATHOCTUKY TOTOBHOCTH YYalIUXCS C IOMOIIBIO
3agaHui, mpuomkeHHsIX K KM EI'D;

— YIENISITh BHUMAHHWE OPraHW3alMOHHOM M TICHMXOJOTMYECKOM IOJATrOTOBKE
y4alumxcs K SK3aMeHy;

- IIMPOKO  HCIOJb30BaTh  MaTepHabl  OTKPBITOro OaHKa  3aJaHUM,
oImyOJIMKOBaHHBIX Ha odurmanbaoMm carite OUITN (https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege);

- PEKOMEH/I0BaTh o0yyarommumcst HCITOJIb30BaTh Haguzamop
CAMOCMOAMENbHOU HO020MO6KU K EI'D (https://fipi.ru/navigator-
podgotovki/navigator-ege);

- UCIOJIb30BAaTh PECYpPCHl KOMIWIUPYIONIUME BapHaHThl 3aJaHUl Ha OCHOBE
oTkpeiToro Oanka 3amanuii OUIIN, a Takxke Apyrux HMCTOUYHUKOB, I OoJiee
pasHocTopoHHeld moaroroBkn k EID mo wMaremaruke (https://statgrad.org/,

https://ege.sdamgia.ru/, BUJICOKOHCYJIBTAIIUN VIS YYaCTHUKOB EI'D
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege, https://resh.edu.ru/,
pecypcesl Karajora nudpoBoro 00pa30BaTeILHOTO KOHTEHTA

https://myschool.edu.ru/; https://educont.ru/);
- UCIIOJIb30BaTh PEKOMEHAOBAHHYIO JIUTEPATYPY:

v' W.B. Smenko, N.P. Briconxkuii, A.B. Cemenos METOJIMYECKUE
PEKOMEHJIALIMN panst yuurtelneu, MOArOTOBICHHBIE HA OCHOBE aHAIN3A TUITUYHBIX
omm6ok yuactHukoB EI'D 2023 roga mo MATEMATUKE;

v' Tymwmu J.J. «Berpeun ¢ ¢puHancoBoii Matematukoii», [llecrakos C.A.
«3aa4m ¢ dKOHOMUYECKUM COJICPKAaHUEMY,;

v' Ilapeirua U. ®. «3amaun mo mwianumerpur», ['opaua P.K. «3agaun o
IJIAHUMETPUNY;

v TIpoxodnes A. A. «3amaun ¢ napamerpamm», Beiconkuii B. C. «3amxaun
C mapaMeTpaMu Mpu NOAroToBke K ETO»;

v' Kypuan «I[legarorndeckue U3MEPEHUS,

V' Y4eOHO-METOMMYECKHE MaTepuaibl JUId Tpeaceareliel W dIeHOB
PETHOHAIBHBIX TMPEIMETHBIX KOMHCCUHA II0 MPOBEPKE BBINOJHEHUS 3aJaHUN C
Pa3BEPHYTHIM OTBETOM HK3aMEHAIMOHHBIX padoT EI'D.

[Ipu opranuzanuu ouggepenyuposanroti NoAroToBku k EI'D mo maremaTtuke
npoMIIBHOTO  YpPOBHSI TegaroraM pPEKOMEHIYETCS  YYUTHIBATH  CIICTYIOIIHE
TUTTOJIOTHYECKUE TPYIITBI 00yYarOIIUXCS:

e00yyUaromue ¢ HEIOCTATOYHBIM YpPOBHEM TIOJATOTOBKH: TIPH BBITOJHEHUN
CTapTOBOM MarHOCTUYECKOU paboThl HabuparT 10 40% 6a/I0OB OT MAaKCUMAIILHOTO
Oanna;

eo0yyaromuecs ¢ JOMYCTUMBIM YPOBHEM TOJTOTOBKH: TPU BBHITOJHEHUU
CTapTOBOM JAMarHocTuueckod padotel Habuparotr ot 40% no 60% OamioB ot
MaKCHMAaJILHOTO 0aJIjia;
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eo0yyaromyecs C JOCTAaTOYHBIM YPOBHEM IOATOTOBKH: IIPU BBIIOJHEHUU
CTapTOBOM JMArHOCTUYECKOM paboTsel HabupawT or 60% no 80% OamnoB oT
MaKCUMaJIbHOTO 0asua;

e00yyarolrecs ¢ BHICOKUM YPOBHEM MOATOTOBKU: MPU BBIMOJHEHUU CTAPTOBOU
JUarHoctnyeckor paborsl Habupator oT 80 mo 100% OamnoB OT MakCHMaJbHOIO
Oaa.

[Tpu opranuzanuu nuddepeHpoBaHHOT0 00yUeHUsT HEOOXOJUMO YUUTHIBAThH
pe3ynbTaThl sk3amMeHa 2023 roja U OpraHU30BBIBATh IPYMIBI C AKIIEHTOM Ha TeMax,
KOTOpbIE€ BbI3BaJIM 3aTpyAHeHus: «llmaHumeTrpuueckue 3agaud Ha HAXOXKJICHHE
r€OMETPUYECKUX BelUYuH», «CTepeoMeTpuyecKue 3ajaud Ha HAXOXKJICHUE
reOMETPUYECKUX BeNU4MH, «PelieHue panuoHaNbHBIX, APOOHO — palMOHAIBHBIX,
MOKa3aTeNIbHbIX, JOrapu(MUUECKHUX HEPaBEHCTB U HUX cHUcCTeM», «TekcroBble
3amaun», «lIpousBomHBIE UM  MEPBOOOpA3HBIE  AIEMEHTAPHBIX  (PYHKIHII»,
«Haubonpiiee M HauMeHblllee 3HauYeHHUS (GYHKUUUA. ODKCTpeMyMmbl. ['padudeckas
WHTEPIIPETALIHN.

CucreMy KOHTpOJS 3HAaHWW, YMEHUM WM HABBIKOB, YYalllUXCS BBICTPauBaTh,
ucxoass w3 opranuzanuu  AUGPEpeHIIUPOBaHHOTO  OO0yUYEHHS  TOCPEICTBOM
NPaKTUKYMOB, BKJIIOYAIOIIUX HAa0OpbI 3a/ad MO pa3HbIM TeMaM, JOIyCKaroulue, B
TOM YHCIIE U CAMOIPOBEPKY. OTO MO3BOJUT YYAIIUMCS M3 «IPYIIbl pPUCKa»
OoTpadOTaTh YMEHHUS B PEIICHUU 0oJiee MPOCTHIX 3a7a4, a 00jiee MOATrOTOBICHHBIM —
o0ecreyuTh OBICTPBIN MEPEXO]] K PEIICHHIO 33]]a4 MOBBIIIIEHHOTO YPOBHSI.

Hcnonb3oBaTh byHKIIHOHAT Nncoy «BupryaibHas LIKOJIa»
(https://www.vsopen.ru/) mpu auddepeHIranuy JOMAITHUX 3aJaHHUi.

HeobxoaumpiM yCIIOBHEM YCIIEITHOW TMOATOTOBKM Yywammxcs k cmade EID
ABJISCTCS, B IIEPBYIO OUEPEb Il YUUTEINs], U3YUYCHUE U OCMBICIICHUE HOPMATUBHBIX
nokymeHToB: «Komndukaropa snementoB coaepxkanus KUM» n «Crermmdukarmm
HK3aMEHAIMOHHOM paboThl Mo Matematuke EI'D».

OOpa3zoBaTeNbHBIM ~ OpPraHU3alUsAM PEKOMEHAYETCS MPOBOAMTH NPOOHBIE
AK3aMEHBI C coOntodeHuem 6cex mpebosanuti peanvrHoeo EI'D mo martemartuke, C
MIEPUOANYHOCTBIO, HE JOMYCKAIOIIEN NTEPErPY3KHA YUYEHUKOB. JTO NO3BOJIUT, IOMUMO
OLIEHKH BO3MOKHOCTEN KaXJ10T0 u3 yJammxcs, chopMHupoBaTH
CTPECCOYCTOMUMBOCTD K peallbHOMY 3K3aMeHny EI'D.

3. PesyabTarsl EI'D no maremaTuke B 2023 roay (0a30Bblii YpOBEHbD).

3.1 Kpamxas xapakmepucmuxa KUM no mamemamuxe (6a306vlil ypoGeHs).

KM EI'D 2023 1. mo wmaremMaTuke 0a30BOrO YPOBHS COXpaHWIH
MPEEMCTBEHHOCTh € AK3aMEHAIMOHHON Mozenbto 2022 T. B TeMaTUKE, MPUMEPHOM
COJIEp>KaHUH U YPOBHE CIIOKHOCTH 3aJaHUM.

DK3aMeHalMoHHasi paboTa BKJItoyana B ce0d 21 3amaHue ¢ KpaTKUM OTBETOM
0a30BOr0 ypOBHS CIOKHOCTU. Bee 3aanus, Kak U Mpexzae, Npeanoyiaraii KpaTKun
YHUCJIOBOM OTBET, MHO>KECTBEHHbIH BBHIOOP M3 JAHHOTO NEPEYHsS BapHUAHTOB JUOO
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YCTAHOBJICHHE COOTBETCTBUSI MEXIY JBYMS XapaKTepUCTHKAMH IMpolecca WU
OOBEKTOB U HAIPaBJIEHBI HA MPOBEPKY OCBOEHHUSA 0a30BBIX YMEHUN U MPAKTUYECKHUX
HaBBIKOB IPUMEHEHUS MAaTEMaTUYECKNX 3HAHUW B IOBCEAHEBHBIX CUTyaUAX.

Conepxanne KHMM 5Kk3aMEHalMOHHBIX BAapUAHTOB HE M3MEHWJIACh MO
cpaBHeHHUIo ¢ 2022 r.

B crpykrypy KMM Obutn BHECEHBI HM3MEHEHUS, IMO3BOJSIONINE YYACTHUKY
sk3amMeHa Oosiee 3(PGEKTUBHO OpraHUW30BaTh pabOTy HaA 3aJaHUSIMH 33 CUET
MEePETPYNIUPOBKHU 3aJaHUA TI0 TeMaTHIeCKUM OjokaM. B Hauame paboTel coOpaHbI
MPAKTUKO-OPUEHTUPOBAHHBIE 3aaHusl, MO3BOJISIONINE MTPOJIEMOHCTPUPOBATH YMEHHE
MIPUMEHSITh TTOJTYyYCHHbBIC 3HAHUS U3 PA3JIUYHBIX Pa3/IeiOB MAaTEMATUKHU MPU PEIICHUU
MPAKTUYECKUX 3aJ]ad, 3aTeM CJICIYIOT OJIOKH 3aJaHWil MO TE€OMETpPUH, anredpe u
HayajgaM MaTeMaTU4YeCKOro aHaIu3a.

3ajaHusl OTHOCWIIMCH K Y4eOHBIM KypcaM: «MaTtemaTuka» u «Anredpa u Havaga
MaTEMAaTHYECKOro aHaiu3a» — 15 3amanuid; «l'eomeTpusy» — S5 3agaHuid U
«BeposTHOCTB U cTaTUCTHKa» — | 3a1aHue.

[IpaBunbHOE BBITIOJIHEHUE Ka)xA0ro u3 3amaHuil 1-21 onenuBanock 1 Gamiom.
MakcumanbHbIA IEPBUYHBIN 0aslT 32 BHIMOJTHEHUE K3aMEHAIIMOHHON paboThl — 21.

1.2. Ananusz pesynomamos eouno2o 20cyoapcmeenno2o sk3amena 6 2023 200y
(6azoswiit yposenw).

Tabnuya 4
Konuuecmeo yuacmnuxos 6azosozo EI'3 no mamemamuxe
2023 r. 2022 r. 2019 .
% ot % ot % ot
YUCIIO YUCJIIO0 YUCIIO
o01u1ero oO1iero o0uiero
YYaCTHUKOB YYaCTHUKOB YYaCTHUKOB
(uer.) qucia (der.) qucia (uen) yucia
' YYaCTHUKOB ' YYaCTHUKOB ' YYaCTHUKOB
1562 54,35 1588 52,92 1540 45,28

[lo nanHBIM TaOMUUBI 4 BUIHO, YTO KOJUYECTBO BBIMYCKHUKOB, CIABABIIUX
6azoBeiii EI'D B 2023 r., npuOAU3UTEIBHO HAXOIUTCA HA YPOBHE MPEAIIECTBYIOIIMX

JCT.

Tabnuya 5.

Jlunamuka pesynomamos EI'D no mamemamuxke 3a nocieouue 3 2ooa

Ne | VyactaukoB,  HaOpaBmImX OpioBckast 001acTh

/i Oautt 2019 20221 2023 1.
HIDKe MUHHUMAaJILHOrO Oasia 0,83

1. (@»). % 0,81 0,88

2 «3», % 12,53 12,32 11,72

3. «», % 42,14 42,36 43,85

4. «S», % 44,52 44,44 43,6




EI'D mo marematuke B 2023 roay cnaBanu 1562 BoimyckHUKAa. MUHUMaIbHOE
KojauuecTBo OamwoB He HabOpamu 0,83 % BBIMYCKHUKOB, YTO MNPUOIU3UTEIHHO
COOTBETCTBYET MPOIEHTY NMpouuibiX JeT. CpeaHuit 6amn Takxke B 1[eJIOM OCcTaéTcs Ha
YpOBHE TMpPOLLIbIX JIeT. B 1enomM, MOXHO OTMETUTh, YPOBEHb 0OOpa30oBaTEIbLHOU
MOJATOTOBKHU BBIMTYCKHUKOB, TTOJYUYHUBIINX OLUEHKH «3», «4», «5», OCTaeTCsl MPUMEPHO
OJIMHAKOBBIM B TE€UEHUE TPEX JIET.

HHuaepamma 2.
Pacnpeodenenue mecmoswix 6annos yuacmuuxkos EI'D no mamemamuxe
(6azosviii yposenv) 6 2023 200y
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PesyvasTaTer

JlmarpaMMa 2 TIOKa3bIBa€T, 4YTO TMOJABIISAIONICE OOJBITUHCTBO YYAIIUXCS
YCTEIIHO CIPABWINCh C dK3aMEHAITMOHHBIMH 3aJaHUSMU, W 3TO CBHICTEIHCTBYET O
JIOCTaTOYHOM YpPOBHE W CTAaOWJIBHOM XapaKTepe YCBOCHHS y4YalUMHUCS 0a30BBIX
3HAHUU Kypca MateMaTtuku. B niemom 6a3zoBwiii EI'D o maremaTtuke 2023 1. mokasai,
YTO 3HAYMTENIbHAS YacTh BBITYCKHUKOB OCBAaMBAIOT KypC MaTEMAaTHKH CpPEIHEH
IIKOJIBI, OBJIAJICBAIOT MATEMaTHYECKUMH KOMIIETCHIIMSAMHU, HEOOXOIUMBIMH B
OOBIYHOM >KM3HH.

B Tabmume Ne6 mpesncraBieHa CTaTUCTHKA BBHITIOJHEHHUS HanOoOJee CI0KHBIX
3amanuii 715 yuactTHUKoB EI'D — 2023 mo rpyrmnmnaM BBITYCKHHKOB.

Tabauya 6

Cmamucmuxa 8binoaHenus Hauboaee CloNHCHbIX 3a0aHUlL

ITpouenT BoimonHeHust o OpIoBCKOH 00J1aCTH
IIpoBepsiemble
Howmep D TOMEHTHL B TpyIIIe B TpyIIe B TpyIIe B TpyIIe
3a7aHus CPEIHMM | MOJYYMBIIMX | MOJTYYMBUIMX | MOJYYMBIIUX | MOJYYMBIIUX
KM COACpKaHuA «2» «3» «4» «5»
12 [Tnaammerpus 48,14 0,00 8,74 28,61 79,30
13 CrepeomeTpust 42,45 0,00 0,55 16,50 80,62
18 Hucrosas 34,64 7,69 6,56 16,20 61,23
npsiMasi
3amaya ¢ 34,96 0,00 3,28 11,82 67,40




20 MPaKTUYECKUM
CoJIepiKaHueM
21 Hecrannaptaas 45,20 0,00 6,01 27,15 74,74
3a7a4a

CornacHo CTaTUCTUKE, HaubOoJiee CIOXKHBIMM JJi1 ydacTHUKOB EID-2023
3aIaHUSIMH CTAJIN CIIEAYIOLIUE:

3amanust Ne 12 m Ne 13 (mmaHuMeTpusi U CTEPEOMETPHUSI COOTBETCTBEHHO).
['eomeTpusi TpPaJUIMOHHO SIBISIETCS OJHUM W3 CaMbIX TPYAHOJOCTYMHBIX JIs
YYaCTHUKOB 3K3aMEHA Pa3/IesiOM IIKOJbHOW MATEMATUKHU. Y4Yalluecs HUCHBITHIBAIOT
HEKOTOPBI HEIOCTATOK MPAKTUKU PEHICHUS CJIOKHBIX CTEPEOMETPUUECKUX U
TJIAaHUMETPUUYECKUX 3amad. (s ycTpanenust oOpa3oBaTeIbHBIX AS(OUIIMTOB IO STOU
TEMaTHUKe HEOOXOJAMMO YBEIMYUBATh KOJIMUECTBO PEIIaeMbIX 3a/1a4, 3aICCTBOBAB, B
TOM 4ucjie (PaKyIbTaTUBHBIC WM JJIEKTUBHBIE KYpPChl MO MaTE€MaTHUKE, a TaKxkKe
ANEKTUBHBIN Kypc «IIpakTHKyMm IO pelIeHHIO 3a7a4 10 MATEMATUKE.

3anaya Ha yucnoByro npsmyto (Ne 18). B ax3amene mo 6a30Boil MatemMaTuke
2023 r. sTa 3amaya TpeOoBaja pEIICHUsS HEPABEHCTB M COOTHECEHHUS IMOIYYEHHBIX
YHUCJIOBBIX MHOXKECTB C UX U300paKEHUSIMU HA YUCIOBOM mipsiMoil. C 3TUM 3a/laHueM
crupaBwinch 34,64 % yyammxcs. 31ech TpocMaTpPUBAETCs Ta K€ TEHICHIIUS, YTO U B
aHAJIOTUYHOM 3ajjaue MpoPUIHLHOTO SK3aMeHa — ci1aboe BiIaJIeHHe TEOpUer peleHus
HEPABEHCTB, HEYBEPEHHOE 3HAHUE AJTOPUTMOB, MOIMBITKH PEUIUTh HEPABEHCTBO IO
aHAJIOTUM C COOTBETCTBYIOIIUM YPAaBHEHUEM, UYTO MPAKTUYECKH BCEraa MPUBOIUT K
oImHOKaM.

3amaya ¢ npaktuyeckum conepxkanueM (Ne 20). C neit crpaBunucek 34,96 %
y4aluxcsi, B OCHOBHOM YUYEHHMKHU C TMOBBIIICHHBIM YPOBHEM JOCTHXKEHMM. OmuOKu
JIONYIIEHBI B MPOLIEHTHBIX COCTABaX, OIIMOKN B BBIUUCIICHUSX.

Hecrannaptaas TekcroBas 3amada (Ne 21) siBisieTcsi OOBEKTUBHO OJHUM W3
HauOosee cnoxubix 3amanuii B KMIM 6a3ooro EI'D. Ilpouent BeimonaHeHus 45,20.
Jnst e€ ycmemHoro pemieHuss HEOOXOAUMO YBEPEHHOE BIIAJIEHUE JIOTHKON W
oOnafanue Xopomo cHopMUPOBAHHON MaTEMaTUYECKOW KYyJIbTYpOH, UTO JenaeT e€
JOCTYITHOM JINIIb ISl HEMHOTUX y4aiuxcsa. Kpome Toro, HecTaH1apTHbIE TEKCTOBBIE
3a71a4M IPAKTUYECKU HE IPEICTABIEHBI B pacnpocTpaHEHHbIX Y MK 1 noctarouHbii
OMBIT UX PELICHUS] UMEETCS JIMIIb Y YYEHUKOB, CUCTEMAaTUYECKH YYACTBYIOIIUX BO
BHEKJIACCHOU paboTe Mo MaTeMaTHKe, HalpuMep, KPY>KKOBOUM WIIM OJIUMITHATHOM.

4. O moaroroBke odyuawmuxcs kK EI'J B 2023-2024 yyedoHom roay
(0a3oBbIii YPOBEHB).

CopnepxkaHrue KOHTPOJBHO — W3MepUTENIbHBIX MaTepuanoB EI'D mo 6a3zoBoi
maTemaTuke B 2024 roay octaneTcst 0e3 U3MeHeHHi 1Mo cpaBHeHuIo ¢ 2023 T.

[Ipn opranmzanuu 00pa30BaTEIbHON ACATEILHOCTH IO Mmoarorobke k ['MA
HEOOXOMMO PYKOBOJICTBOBATHCS HOPMATUBHBIMH JIOKYMEHTAMHU, PETYIHPYIONUMU
MPOBEJCHUE WTOTOBOM  aTTeCTalluM 10 MaTeMaTUKe, W  METOJANYECKUMHU



MaTepuajgamMH, KOTopele pa3Memniensl Ha caidtax OUIIN (www.fipiru) u
MunucrepcTsa npocsetienus Poccuiickoit @eneparun (https://edu.gov.ru/).

[IocTOSSHHOE HCIOJIB30BAaHUE COBPEMEHHBIMHM IIIKOJIBHUKAMU TEXHUYECKHUX
CPEIICTB ISl BBITIOJIHEHHS BBIYUCIICHUIM (0COOEHHO B CTapIIMX KiaccaxX) MPUBOJIUT K
TOMY, 4YTO aTpOUPYIOTCA BBIYUCIHUTENbHbIE HABBIKM MpU JCHCTBUSAX C
pallMOHANBHBIMUA JPOOSIMA M YMHOXKEHUU CTOJIOMKOM. Jljisi ycCTpaHEeHMsI TaKuXx
HEJIOCTaTKOB MOKHO MPOBOAUTH B 11 Kjacce HECKOJNBKO YPOKOB HECTAaHAAPTHOM
(hOpMBI, TOCBSITIIEHHBIX TOJBKO OTPAOOTKE BHIYUCICHHM.

[Ipn opranuzanuu mpolecca MpenojaBaHus MaTEMaTUKU CIEAYeT OOJIbIle
BPEMEHU YACNSITh YMEHHUIO YUATATh MAaTEMaTUYECKHUI TEKCT, BBIJEIATh €0 IJ1aBHBIC U
BTOPOCTENIEHHBIE AaCHEKThl U, MCHOJIb3Yysl TBOPUYECKOE OCMBICICHHE, CTPOUTH
MaTeMaTUYECKYI0 MOJENb 3ajaud. Takas paboTa B OCHOBHOW M CpEIHEH NIKOJe
J0JKHA BecTuch ¢ 5 o 11 kiace.

B cBsa3u ¢ pazpenenueM EI'D mo marematuke Ha 0a30BbIA U MPOGUIIBHBIMN
YPOBEHb, C BO3MOXXHOCTBIO C/Iaud HSK3aMEHa TOJBKO OJHOM (hOpPMBI aKTyaJbHBIM
ocTaercs TpaAuIIMOHHOE TpeOoBaHue (HOPMUPOBAHMUS:

- YCTOMYMBBIX HABBIKOB CYETa (AITOPUTMOB «CYETA B CTOJIOUKY, PAIIMOHABHBIX
MIPUEMOB),

- HaBBIKOB TOXJIECTBEHHBIX MTPeoOpa30BaHUil OyKBEHHBIX BBIPAKECHUH,

- HABBIKOB PEILICHHUS 3JIEMEHTAPHBIX YPABHEHUI,

- YMEHHMM MaTeMaTUYECKOTO MOJCIMPOBAHMS THUIOBBIX TEKCTOBBIX 3ajJad: Ha
OKpYTJIEHUE C U30BITKOM, C HEJIOCTATKOM, HaXOXKACHUS MPOIEHTA OT YKUCIIa U YUCia
10 €ro NPOLEHTaM.

[lepeuncneHHble BbBIIE YMEHHUSI W HAaBBIKM JOJKHBI CTaTh Oa3UCHBIMU W
dbopMupOBaThCS B paMKax 4acoB, OTBEJEHHBIX HA 00yYeHHE MaTEMAaTUKE B OCHOBHOM
mkone. IlpakTuueckas peanu3aiusi yKa3aHHBIX OCOOEHHOCTEH MOXET OBITh
OCYILIECTBJICHA CIEAYIOIUM 00pa3oM:

- TIOJIHOE€ MCKIIIOYEHUE HCMOJb30BAHUS KAJIBKYJISITOPOB Ha YpOKax H
KOHTPOJIbHBIX pab0Tax Mo MaTeMaTHKeE,

- BKJIIOYCHHE B JMJIAKTUYECKHE MaTepuajbl YPOKOB - 3ajad W3 OaHKa 3amad
06a30Boro ypoBHs (Www.fipi.ru) B COOTBETCTBHH C MPOTpaMMOi 00y4YeHUs Kypca,
HauyMlHas ¢ S5 KJiacca.

[Tockosibky B~ KOHTPOJBHO-U3MEPUTENIBHBIE  MaTepuaigbl  €AUHOTO
rOCyAapCTBEHHOTO AK3aMeHa M0 MaTeMaThKe 0a30BOr0 YPOBHS BKJIFOUEHBI 3a/1aHUS
10 TEOMETPHUH, TO ITOT (PAKT aKTyaJTU3UPYyET CBOEBPEMEHHOE M3yUECHHE F€OMETPUU B
MOJIHOM 00BEME.

Heob6xonumo oOpaTuTh BHUMaHHWE HA OCHOBHOM CIMCOK TEM IO T'€OMETPHH,
MOJIeKAIINN KOHTPOJTIO B KOHIIE 9 Kilacca Ha ypoKax MIaHUMETPUU:

- BUJIbI TPEYTOJLHUKOB;

- 3aMeuaTteibHbIe TUHUU U TOYKH B TPEYrOJIbHUKE (MEAuaHa, CPEAHsIsl JTUHUS,
BBICOTa, OMCCEKTPHCA, CEPEIMHHBIN TIEPIICHIUKYJIISIP K CTOPOHE);

- BIMCAHHAS U OMMCAHHAas OKPYKHOCTH;

- TpUTOHOMETpUYeCKHe (YHKIHH  OCTPOrO  yIjia  MPSMOYTOJIBHOTO
TPEYTOJbHUKA;

- reopema [Iudaropa;



https://edu.gov.ru/

- TEOPEMBI CHHYCOB U KOCHHYCOB;

- BUJIbl YETBIPEXYTOJIbHUKOB;

- CBOMCTBa MW TPU3HAKU MapajieJorpaMma, IMpsSMOYroJiibHUKA, pomoa,
KBaJparTa, Tpareluu;

- (hopMyIibI TUIOIA/ICH TTOCKUX GUTYD;

- KOOPJIMHATHBIA U BEKTOPHBIN METO/BI PEUICHUS 3a1a4.

[Ipexxne Bcero, He3HaHWE (PYHJIAMEHTAJIbHBIX MeETpUYECKUX (opmMyn u
HEYyMEHUE MX UCIOJIb30BaTh, a TaKKE HE3HAaHUE CBOMCTB  OCHOBHBIX
IUTAHUMETPUUECKUX (DUTYP MOTHOCTHIO JIUIIACT YYAIIUXCS BOSMOXKHOCTH MTPUMEHSTh
CBOM 3HAHUA [0 TUIAHUMETPUH MTPU PEIIEHUU COOTBETCTBYIOIINX 3a1a4 EI'D.

Jlnst mpodunakTUKu OMMOOK, COBEPIICHHBIX B HAWOOJEe CIOXKHBIX IS
yuactHUKOB EI'D-2023 3amanusix pekomMeHayeTcs:

- s Oojee yCHemHOW IMOArOTOBKH OOYYaroIUXCS MO PEHIEHUIO0 3aJad C
MPAKTUYECKUM COJACPKAHUEM CTOUT BKJIIOYaTh B COOTBETCTBYIOIIME TeMbl &-9
KJIACCOB M WTOroBO€ MOBTOpeHHEe B 11 kmacce Oosbliiee KOJIMYECTBO 3aJaHU Ha
CPEIHIOI0 CKOPOCTB;

- JJIsl TOATOTOBKH BBIITYCKHUKOB K PEIICHUIO HECTAHJAPTHON TEKCTOBOM 3a/1a4uu
HEOOXOJMMO UCHOJb30BaTh JIONOJHUTENbHBIE MOCOOMs, HampuMmep, COOPHUKHU
3aHUMATEIIbHBIX 33/1a4 U OJIMMITMAIHBIX 3aJa4 I 5-9 KI1accoB.

— o0paTtuth 0co00€ BHUMAaHHE HAa YCHJIEHUE CUCTEMHOCTH M CUCTEMATUYHOCTHU
U3y4YeHUs1 Y4eOHOro MaTepuajia, 4YTO MOXKET OBIThb JOCTUTHYTO B pe3yJibTare
IIOCTEIIEHHOTO HAKOIUIEHUS M IIOCIEAOBATEIBHOIO YCIIOKHEHHS HW3YYEHHOTO
MaTepurala, MEpUOANIECKH MPOBOAUMOTIO 3aKPEIUICHUS] YK€ N3yUYEHHOTO;

— IPUMEHSITh pa3IuYHbIC BUIbI KOHTPOJS 3HAHUN HA ypOKax U BO BHEYPOUHOI
NEATEIbHOCTH;

- HauMeHee S(PPEKTUBHBIM CIOCOOOM TMOJATOTOBKU SBISETCA TMOCTOSHHOE
MpOpEIINBaHUE TUMOBBIX BapuaHTOB EI'D. PemieHre MOJHBIX TUMOBBIX BAPUAHTOB
clieyeT IPOBOAUTH HE Yalle OJHOIO pa3a B MECHLL.

Jist  mpoBeleHUsT  AMATHOCTUKM — 3HAHUW  yyaluxcs — I1eJiecooOpa3Ho
UCIIOJIb30BaTh TUIAKTHYECKUE MaTepUaIbl (N (14%{011170'¢ CalTOB:
http://www.statgrad.org/, http://www.fipi.ru, http://www.mathege.ru,
http://www.ege.sdamgia.ru.

Heobxoaumo co3marh ycnoBus aiist nudGepeHIupoBaHHOTO U UHANBUYaTbHOTO

o0y4eHUs:

— npoBeneHue auarHoctukun no marepuanam KMM EI'D nmo marematuke B
ceHTsi0pe — okTs0pe 2023 roma nns auddepeHnnanuy rpynn yJanpxcs ¢ pa3HbIM
YPOBHEM OCBOEHHSI IIPEIMETA;

— QI TPYNIbl, MIPETEHAYIOMIEH Ha OTMETKY «5», PEKOMEHIYETCs CHENIaTh YIop
HaMm 1nocnennue 3amanusa KHMM, mnposepsironme TBOPUECKOE YMEHHUE CTPOUTH
MPOCTHIE YHCIIOBbIE MOJAEIH. AKTYallbHbIM SIBJIIETCSI YCUJIEHHE METaIlPEIMETHBIX
HaBBIKOB TOMCKA PENICHUI HOBBIX IMO3HABATENIbHBIX 3aJlady Ha MNPHUMEPE PELICHUI
npoToTunoB 3a1anuii Ne 19-21. Ilosie3ubiM OyneT npoBeAeHUE CIICIHMATbHBIX KYpPCOB
no Tteme «lloBTOpsieM IUTAHMMETPUIO», TOCBSIIEHHBIX METOAAM  PEIICHUs
IJIAaHUMETPUUECKHUX 3a/1a4;



— JUIs TPYNIbl, NPETEHAYIOUIEH Ha OTMETKY «4», ClenyeT LeJeHAnpaBICHHO
oTpaboTaTh pEIIEHUs 3a7ad CTEPEOMETPUU C H3MEHEHUEM YCIOBUH HCXOAHOMN
MOJIEH, UMEIOIUX MPAKTUYECKOE CoiepKaHue. DTOU rpymnine Oy1yT MOJe3HbI KypChl
[I0 Pa3BUTHI0 YMEHUS CTPOUTh HECTAHIAPTHBIE KOHCTPYKLUU C YHUCIOBBIMU
JAHHBIMU;

— A rpynn  HauOosiee ClaObIX YYEHUKOB ClIeAyeT JOOUThCS IOJHOTO
0e3ommOouHoro BbIMOJNHEHHS 10—15 craHgapTHBIX 3a7aHUil C BapUATUBHBIMU
YCIIOBHUSIMH.

JInst  CBOEBPEMEHHOW JIMKBUAAIMM IMPOOEIOB HEOOXOJMMO BHEIPEHHUE
MEXaHHM3MOB JIOTTOJHUTEILHOTO MaTeMaTHYeCKOT0 00pa30BaHus, Kak B BHIE OYHBIX
3aHATHHA, TaKk M Ha y4eOHbIX Iatdgopmax cetu Hurepuer (https://statgrad.org/,

https://eqe.sdamgia.ru/, BUICOKOHCYJIbTAI[UN TUTS YYaCTHHKOB EID
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege, https://resh.edu.ru/,
pecypcehl KaTajiora uudpoBoro 00pa3zoBaTenbHOTO KOHTCHTa

https://myschool.edu.ru/; https://educont.ru/).
MeTtoauyeckyro MOMOILb YUYUTEISIM U OOydaromumMces: npu nojarotoske Kk EI'D
MOTYT OKa3aTh Marepuaisl ¢ caiita PUITU (www.fipi.ru):

— JIOKYMEHTBI, OIpenestomue CTpykTypy u coaep:xxanne KM EI'D 2024 r.;

— OTKpbITHIN OaHk 3amanuii EI'D (https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege) ;

— HaBUTATOp camocTosTenbHOUW moaroroBku k EI'D (https://fipi.ru/navigator-
podgotovki/navigator-ege );

— METOJIMYECKHE PEKOMEHJAIlMM Ha OCHOBE aHajlv3a TUIUYHBIX OIIMOOK
yuactHuKOB EI'D mponuieix gert (2015-2023 rr.);

— METOJUYECKHE PEKOMEHIAIMU JJIsl YYWTEJNEHd IIKOJI C BBICOKOM JOJIEH
oOyuaromuxcs ¢ puckamu ydebnoi HeycrnemHocta (https:/fipi.ru/metodicheskaya-
kopilka/metod-rekomendatsii-dlya-slabykh-shkol);

— Rutube-kanan PocoOpuam3opa (BHICOKOHCYIbTAMK MO MOATOTOBKE K EID
2016— 2023 rr., https://rutube.ru/channel/25110944/ );

— 3aHATHUS [0 MHAMBUIYAIbHBIM IJ1aHaM oOydeHus Ha Kypcax IIK mpu BY OO
JIIO «HCTUTYT pa3BUTHS 00pa30BaHUMY.

IIpu noaAroToBKe JaHHBIX PEKOMEHAAIUN MCIOIB30BAINCH MaTepuaibl caiita ®UITN
U OTYeT MpejacenaTens MNPeAMETHOM KOMHCCHMM O pe3yjbTaTaX NpPOBEIEHUS €IUHOIO
roCyIapCTBEHHOTO AK3aMeHa 1o matemaTuke B 2023 rony B OpiioBCKo# 001acTH.


https://statgrad.org/
https://ege.sdamgia.ru/
https://fipi.ru/ege/videokonsultatsii-razrabotchikov-kim-yege
https://resh.edu.ru/
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Ipunoscenue 1

3aoanus, cooeprcanjue munuynvie oumuoKu yuacmuuxoe EI'a
(npogunvusiit ypoeens 2023 200a)

3aoanue 13 (3a0anue 14 ¢ éepcuu 2024 200a). Cmepeomempuueckan 3aoaua.

B npasunwsHo# TpeyroasHoi npusme ABCA;B;C; 6okxoBoe pedbpo paBHO 8\/§’a
pebpo ocHoBanus paBHO 1. Touka D — cepenuna pedpa BB;.

a) Jlokaxwure, uro paccrosaue Mexay npambivu A1Du CCipaBHo paccTosHUIO
Mesx Ty Toukoil A u mnockoctsio BCC.

0) Haiinute 06bpéM nmaturpannuka ABCA,D.

Pemenne. a) 3ametm, 4to paccrosame mexay Ai1Du CCi
paBHO paccrostHmIo Mexay npamoit CCiu mmockocteio AA1Bio 4
ectb BbicoTe CM tpeyrompamka ABC. PaccrosHue ke Mexmy
toukoii A u mockocteio BCCipasHo BeICOTE TOrO  XkKe
tpeyroiapHuka ABC, mposeaennoit u3 Bepmmabl A. OcTanoch
3aMEeTUTh, U4TO TpeyrodbHUK ABC paBHOCTOPOHHHI, MO3TOMY €ro
BBICOTHI PaBHBI.

6) [lyctrb CM —  Beicota TtpeyrombHuka ABC.Torma
CM1ABB1Aino npusHaky NEpHeHAUKYIIPHOCTH IIPAMOH M
IJIOCKOCTH, MOCKOJBKY B IpaBuibHOM mpusme AA1 LABCy, spaunr,
CM LAA | Iarurpanauk ABCA1D — yetplpexyroipHas nupaMuia ¢
¢ BepumHOi B Touke C u ocHoBanumeM ABDA| — npsaMoyronpHOW Tpanenueii.

V3

CM=—.
Bricora nupamu bt [Inomank OCHOBaHUS paBHA

4
AAV+BD BV3HA3 _ 3

SABDA, = — = 2

! 16\/§-‘/§

V==5 CM = — - —
3 DABDA| 5

= 3.

(O8]

Ortger: 3.
3aoanue 15 (3a0anue 16 6 éepcuu 2024 200a). Dunancosas mamemamuxa.

B 06ank nmomemena cymma 3900 Teicsiu py6mneit mox 50% romoBeix. B koHie
KOKIOTO M3 TIEPBBIX YETHIPEX JET XpaHEHUs TOcie HAYHUCICHUS IMPOIICHTOB
BKJIAJTYUK JIOMIOJIHUTEIILHO BHOCHII Ha CUET OJIHY | TY K€ (PuKcHpoBaHHYIO cymmy. K
KOHITy IISITOTO TOJla TIOCJIe HAYKMCIICHUS TMPOIIEHTOB OKa3aJioCh, YTO pa3Mep BKJIaaa
YBEIMYMJICS 110 CPABHEHHUIO C IMEepBOHAYAIBHBIM Ha 725%. Kakyio cymMMy BKJIaTuuK
€XXeroTHO 00aBIIsI K BKIaAy?

Pemenne. OOmas cymma, TpUYUTAIONIASACS  BKIAQTYHKYy,  BKIIFOYAs
TOTIOJTHUTENbHBIC BKJIAJAbI B TCUYCHHE YETHIPEX JIET M BCE MPOIICHTHBIC HAYUCIICHUS, K



KOHIly IATOro roja XpaHeHus neHer coctasiser 825 (100+725) mpoueHToB OT
nepBoHadaabHOro (3900 ThIC. py0.). DTa CymMMa paBHa:
_ _ _ 22 g2
3900-8,25=39-825=3-13-3-5-5-11=3°-5"-11- 13(Tmc.py6.)

Hekortopas yacTh HalijleHHOW CyMMBbI 00pa3oBaHa XpaHEHHEM NEPBOHAYAIBHO
BI0keHHOU cyMMbI (3900 Thic.py6.) Boruucium 3ty dacts. [IocKoNbKy IpOLIEHTHAS
Haj0aBka Hauucisuiach B pazmepe 50% romoBbIX, TO 32 5 J€T XpaHEHUs 3TON YacTu

35
1,55 - —5
BKJIaJla BJIOKCHHAs CyMMa YBCIIMYNJIACh B 2 pasa. To ecTh cTana:
3900-3°  3.13.22.52.3%  36.52.13
o o 3
2 2 2 (ThIC. PYO.)

Tenepr Hailnem Jpyryr0o 4acTb OOpa30BaHHOM CYMMBI C  YYETOM
JOTIOJIHUTENBHBIX BKJIAJ0B B TEYEHUE UYETBIPEX JIET, a TakKe IPOLIEHTHBIX
HAYMCJICHUH Ha 3Ty CyMMy. JTa 4acTb paBHA Pa3HOCTH JBYX CYMM, BBIYHMCIICHHBIX

BBIIIIC.
36.52.13  2%.32.5%.11-13-3°.52.13

35513 = 3
~32.52.13.(2%-11-3%)
= > =
_32.5%.13-(88—81) 3%.5%.7-13
2’ 2’ (TBIC. PYO.)

OT0 — ¢ oaHOI cTopoHbl. C APYyroH ke CTOPOHBI 3Ta cyMMa 00pa3oBaiach Tak:

[IycTh BKJIQTUMK B KOHIIE T'OJia W €IIe TPU pa3a B CICAYIOIIUE TOAbl BHOCHI
JOTIOJTHUTEIHHBIA BKJIAJ B CYMME X ThIC. PYO.

B konme mepBoro roma XpaHeHHS 3TOW CyMMBbI (K KOHITy BTOPOTO TOJa OT

—X

OTKPBITHS BKJIaJa) OHA BBIPOCIA 10 2 THIC. Pyo.

Bxiiaqunk AOMOMHUTENBHO BHEC eme X Teic. py0. Ha mawamo cnemyromero
KaJICHIapHOTO T'0JIa 3Ta YacTh CyMMBI CTala:

3

—X+x==x

2 2" (tBIC.pYO.)

UYepes ro 5Ta CyMMa BBIPOCIIA JIO:
5 3 15

— X — = —X
22 4 (teIC.pYb.)
Ho BKIag4uk BHeC Ha cyeT erme X Thic.py6. Cymma crana:

15 L 19

—x+x=—x

4 4 (teIC. pYO.)

Yepes roj1 3Ta CyMMa BBIPOCIA JI0:
19 3 57

X+— = —X
4 2 8 (teIc. pyb.)
Bknagunk BHOBB BHEC Ha CUET X ThIC. py0. YacTh BKJIaga CTAHOBUTCS PABHOM:



= —x
8 8 (ThIC.pY0.)

K KOHIy MOCIIEIHETO T0/1a XPAHEHHS BCETO BKJIa/a OTa 4acTh BHIPACTAET JIO:
65 3 3-5-13

§ 2 28 x(TBIC. pyo.)
Ternepp pemiuM ypaBHEHHE:
3.-5.13 32.52.7.13 32.5%2.7.13.24
0w T T3 YT T 3353
Sx=3-5-7-2&x=210.

=

Nrak, nckomas cymma paBta 210 teic. pyoO.
OTeeT: 210 ThIC. PYO.
3aoanue 16 (3ad0anue 17 6 séepcuu 2024 2o0a). Ilnanumempus.

B Tpeyronbauke ABC mpoBeneHa Ouccexkrtpuca AM. Ilpsmas, npoxopsmias
yepes BeplinuHy B neprieHaukyisipHo AM, nepecekaet ctopony AC B Touke N. AB =
6; BC=5;4C=9.

a) MOKaXHTe, uTo OuccekTpuca yria C nenut otpe3ok MN nomnojam

0) myctb P — TOYKa mepeceueHus OuccekTpuc tpeyronbHuka ABC. Haitnure
otHouenue AP : PN.

Pemenue. a) O6oznaunm K
TOUKY IepecedeHusi orpe3koB AM u
BN. TpeyronbHUK ABN 6
paBHOOEAPEHHBIN, Tak Kak B HeM AK
ABJIIETCSI OUCCEKTPUCON U BBICOTOM.
CnenoBareapno, AK sBisgercas wu
MenuaHou, To ectb K — cepenuna
BN. IlTomygaem, uto AN = AB = 6,
otkyna NC = AC — AN = 3.

Paccmotpum tpeyronsank ABC,
ouccekTpuca JIEJIUT
MPOTUBOIIOJIOXKHYIO ~ CTOPOHY  Ha
OTpE3KH, MPOMOPLUOHATBHBIE MpuiekamuM cropoHam: BM @ MC = AB : AC,
yuutbiBas, uyto qiuHa BC paBna 5, monywaem: BM = 2; MC = 3.

B tpeyronbpanke MNC croponst NC u MC paBHBI, clie1oBaTEIbHO, TPEYTOIBHUK
MNC — paBuHobGenpennsiii, ¢ ocnoBanueM MN. 3HaunT, 6uccekTpuca yria C Takxke
SBJISIETCSL MeIMaHOM U BbIcOTOM. Takum 00pa3oM, moiayyaem, 4yTo OHCCEKTpuca yria
C nenut orpe3ok MN momnosam.

0) Paccmotpum TtpeyroinsHuk PMN: otpe3oxk PO neprneHaukyispeH npsiMoii
MN u nenut e€ momnosiam, ciie1oBaTesibHO, TpeyroabHUK PMN — paBHOOEIpEHHBIN ¢
ocuoBaureM MN. 3uauut, PM = PN u ornomenue AP : PN = AP : PM.




B tpeyronsanke AMC otpe3ok CP — Ouccektpuca, nostomy AP : PM = AC :
MC=3:1.
OTsert: 3: 1.

3aoanue 17 (3a0anue 18 6 éepcuu 2024 200a). 3aoaua c napamempom.

HaliguTe Bce 3HaueHUs mapameTpa a, IpHu KaX10M U3 KOTOPbIX YpaBHEHHE
V@ [x]) (22 4 5[x| +6) + 1= 3|~ 3ax —a?+ 1

MMeeT KOPHH Kak OoJblline —3, TaK U MEHbLIUE —3.

Pemienue. Ilyctn x| =1 ‘TIpeoOpa3zyeM TOAKOPEHHOE BBIPAKECHHE W3 JICBOU
YaCTH YPAaBHEHHS.
(P +0) (P +5t+6)+1=t(t+ 1) (t+2)(t+3)+1=
=t(t+3)t+ 1)t +2)+ 1=
— (2430230 +2) + 1= (P +3t)* +2(* +30) + 1 = (P + 3+ 1)*
Torna a1 KCXOTHOTO YPaBHEHUS MOJTyYaeM:
\/(x2+3]x|—|— 1)2=3x| -3ax—a*+1 &

& |4+ 3x|+ 1| =3]x| - 3ax—a* +1 &
e +3x|+1=3x-3ax—d*+1 <

s = Bax—a’ =X +3ax+a*=0.

.2 2
Mycts flx) =x"+3ax+a". o
KBaJipatuyHass QyHKIUA, TpaduKkoM KOTOPOU
ABJIIETCS Tapabojia, BETBU KOTOPOUM HaIpaBJICHBI

BBCPX. CH@I{OB&TCJ’IBHO, JJIA TOrIO, YTOOBI

2 2 N3
YPaBHCHHUC X 3ax +a” = O’a 3HAYMT, u X 1 X5

UCXOJHOC YpaBHEHHE, UMEJIO KOPHH KaK OOJIbIINE
—3, Tak W MEHbIIME —3, HEOOXOAUMO H
JOCTaTO4HO, uTo6bI J (—=3) <0.

PemmM 310 HEpaBEHCTBO:

f(x) = x*+3ax + a*

-
=Y

<:>a2—9a—|—9<0<:>w<a<M
(=3)2+3a-(-3)+a* <0< 2 2

(93v§_9+3v3>
OTBerT: 2 2




Ilpunoswcenue 2

3aoanus, cooeprcanjue munuynvie oumuoKu yuacmuuxoe EI'a
(6azoewtit yposensv 2022 200a)

3aoanue 13. Cmepeomempus.

D, C,

O6bem mapamienenunena ABCDA1B1C1D y i B /
paBeH 9. Haiigure o00BeM TpeyroybHOI i y r /
mupamuael ABCA; . 1 / /

Pemenne. O0ObeM mapaenenumnesia paBeH ! [/
V.=58h rge S — mjomans ocHoOBaHMA, h — BN _,'"_ ~JC
BBICOTA. O?%eM MHAPAMUIBI PABSH s 0 /

ke J
V= gSAha A B

rae SA— IUIOIAab OCHOBAaHMS HMPAMMIbI,
M0 MOCTPOCHUIO paBHAasl MOJOBHMHE IUIOMIAAM OCHOBaHMs Napauienenunena. Toraa
0o0beM nupamMusl B 6 pa3 MeHbllle 00beMa napasuiesienunesa.

OtrBerT: 1,5.

3aoanue 18. Hucnosan npamas.

Ha nipsimoii ormeuens! Touku K, L, M u N.
K L M

1 1
1 L)

0 1

YcTaHOBUTE COOTBETCTBHEC MCXKY YKa3aHHBIMM TOYKaMM HW 4YHCIaAMH M3

[ 3 I
U9 =
£

PaBOro CTOJ0Ia, KOTOPbIE UM COOTBETCTBYIOT.

TOYKU YHUCJIA

A) K 1) log, 10

B) L 7

B) M 2) 3

I N 3) V26
4) 0,67

3anumuTe B OTBET UU(PBI, PACIONOKHUB HX B TOPSIKE, COOTBETCTBYIOIIEM
OykBam:

A b B I




Pemrenue. PaccMOTprM COOTHOIIEHUS:
1) 3 =1log,8 < log,10 <log,16 =4
6 7 9
D=-< < ==3
2) 3 3 3

3) S5=v25<V26<V36=6
pl= 1'<0,6'<0,51=2
OtBerT: 4213.

3aoanue 20. 3adaua c npaxmuueckum cooepiHcaHuem.

CMemanu HEKOTOpPOE KOJMYECTBO 15—TPOLIEHTHOIO pacTBOpa HEKOTOPOIo
BEIIECTBA C TaKUM € KOJIMYECTBOM |9—TpOLIEHTHOTO pacTBOpa 3TOr0 BEIIECTBA.
CKOJIBKO MPOIIEHTOB COCTABISET KOHIICHTPAIIHSI TOYIHUBILIETOCS pacTBopa?

Pemenne. IlporieHTHass KOHIEHTpalusi pacTBopa (MaccoBas MJOJs) paBHa

W = m.mo%_

Mp—pa . ITycth Macca moayuuBLierocs pacrsopa 2#1. Takum 00paszom,
KOHHCHTpaHHH HOqueHHOTO paCTBopa paBHa:
0.15m+0.19 0.34
o= 22ME0, M 00, — 0% 009 = 17%
2m 2
OtrBeT: 17.

3aoanue 21. Hecmanoapmuasn 3aoaua.

Cama npurnacuin Iletto B roctu, ckaszaB, YTO XKUBET B CEIbMOM NOABE3IE B
kBaptupe Ne 462, a stax ckazath 3a0bu1. [logoiing k momy, Ilets oOHapykui, 4To
oM ceMudTaxHbid. Ha kakom staxke xuBéT Cama? (Ha kaxaoM 3Taxe 4YMCIIO
KBapTUP OJIMHAKOBO, HOMEpPA KBAPTHUP B JIOME HAUYNHAIOTCA C €IUHHUIIBL. )

Pemienne. IlockonbKy B mepBBIX 7 MOABE3NAaX HE MeHblIe 462 KBapTHp, B
KaXJ0M IOobe3Ae He MeHblie 462 : 7 = 66 kBaptup. Ciie10BaTEIbHO, HA KAXKIOM U3
7 3Taxke B MOJBE3/I€ HE MEHbIIIE 9 KBAPTUD.

[IycTh Ha Kaxa0M JIECTHUYHOU TIomaake no 9 keaprup. Torna B nepBbIX ceMU
noabe3nax Bcero 9-7-7 = 441 xBaptupa, u kBaptupa 462 OKa)XeTcsi B BOCBMOM
MOABE3/I€, YTO MPOTUBOPEUUT YCIOBHIO.

[IycTe Ha xaxaon miomaake no 10 keaptup. Toraa B mepBbIX CEMH MOIBE3AAX
10 - 7 -7 = 490 kBapTup, a B niepBbix mectu — 420. CnenoBaTenbHO, KBapTupa 462
HaxoJUTCs B celbMOM noabe3aie. OHa B HeM 42-ast IO CUETY, MOCKOJIbKY Ha 3Ta)e 1o
10 kBapTHp, OHA PACOI0KEHA HA MIATOM STaxkKe.

Ecnmu O6p1 Ha kaxkmo# miomranke Obuto 1o 11 KBapTHUp, TO B MEPBBIX IIECTH
noabe3aax okazanock Obl 11-7-6 = 462 xBapTtupsl, To ecth 462 KBapTupa B
LIECTOM MOABE3/AE, YTO POTUBOPEUYUT YCIOBUIO.

Tem cambiM, Callia ;KUBET Ha ISITOM dTaxKe.



