Maremaruka. 9 xiacc I'BD (yctHas dopma)

INPOEKT

CHEIUPUKAIIUSA
IK3aMeHAIMOHHBIX MATEPHAJIOB JIJIsl TpoBeaeHus B 2026 roay
rocy1apcTBEHHOI0 BHINYCKHOI0 IK3aMeHA 10 00pa30oBaTeIbHBIM
NPOrpaMMaM O0CHOBHOIO 001ero odopazopanus (ycrHasi popma)
no MATEMATUKE

1. HazHayeHue 3Kk3aMeHALHOHHOM PadoThI

TocynmapcTBenHBIH BBITycKHOM 3k3ameH (I'BD) mpencrasuster coboit hopmy
TOCY[apCTBEHHOW WTOTOBOW aTTeCTallMM II0 00pa30BaTEIBHBIM IpOrpaMMaM
OCHOBHOTO 00Iero o0pa3oBaHWs, MNPOBOAMUMOW B LENSAX  ONpPEACICHHS
COOTBETCTBUSl ~ PE3YJIbTATOB  OCBOCHHS  OOYYAIOIIMMHCS  00pa30BaTEIbHBIX
IpOrpaMM OCHOBHOTO 0OIIero 00pa30BaHUS COOTBETCTBYIOIIMM TPeOOBAHMSIM
(denepanbHOTO  TOCYJapcTBEHHOTO  oOpa3oBaTenbHOro  cragaapra. ['BO
OPOBOIUTCS [UIsi OOYYAIOIINXCsI, OCBAMBAIOIIUX O00pa30BaTE/bHBIC MPOTPAMMBI
OCHOBHOTO 00mero oOpa3oBaHMS B CHENHAIBHBIX  y4eOHO-BOCIHTATEIBHBIX
YUPSKACHHUAX 3aKPHITOrO THMA, a TAaKKE B YUYPESKICHUAX, HCIIOIHIIOMNX
HaKa3aHWEe B BHJC JIMIICHHS CBOOOIBI, a TAKXKE U OOydYaroLIMXCs, IKCTEPHOB
C OrpaHMYCHHBIMHU BO3MOKHOCTSIMU 310POBBsSI, 00YYAIOIIMXCsl, SKCTEPHOB — eTEHi-
WHBAIMAOB W HHBAIUJIOB, OCBAMBAIOIMNX 00pa30BaTENbHBIC IIPOTPAMMBI
OCHOBHOT0 00111er0 00pa30BaHMUs.

I'BD npoBoautcst B cooTBeTcTBUU ¢ DeepalibHbiM 3akoHOM oT 29.12.2012
Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit Denepaumn» u Ilopsaxom
NPOBEICHNUS TOCYJAPCTBEHHON HTOTOBOHW aTTecTalliM MO 00pa30BaTeIBHBIM
nporpaMMaM OCHOBHOIO OOIIEro 00pa3oBaHUs, YTBEPKAEHHBIM IIPHKa30M
Munnpocsemenuss Poccun u  PocoOpHamzopa ot 04.04.2023  Ne 232/551
(3apeructpupoBar MuntoctoMm Poccnu 12.05.2023 Ne 73292).

2. JIOKyMEeHTBI, onipeeIsIionue cofiepKaHne IK3aMEeHAIIMOHHOH padoThl

CozepxaHue 5K3aMEHALMOHHBIX MaTepuanoB I'BD-9 ompenensercs Ha
OocHOBe  (hemepalbHOrO  TrOCyJapCTBEHHOTO  00pa30BaTEIbHOTO  CTaHIapTa
OCHOBHOTO 001ero oOpaszoBanus (nanee — PI'OC):

1) mpuka3 MunuctepctBa npocBewmieHuss  Poccuiickoit  ®enepanuu
or 31.05.2021 Ne287 «OO0 yTBepkaeHHH (eaeparbHOrO T'OCYAapCTBEHHOTO
00pa30BaTeIbHOTO CTaHApTa OCHOBHOTO O0ILIEr0 00pa30BaHUs;

2) npuka3 MunucrepcTBa obpa3oBaHus W Hayku Poccuiickoit denepannu
ot 17.12.2010 Ne 1897 (¢ uamenenusmu 2014-2022 rr.);

3) mucemo PocobpHamzopa ot 19.12.2023 Ne 04-389.

Jeranu3upoBaHHble TpeOOBaHMS K pe3ylbTaTaM OCBOEHHMS OCHOBHOM
00pa30BaTebHOM MPOrpaMMBI OCHOBHOTO 00IIero o0pa3oBaHus, IPOBEPsieMEBIe HA
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ocHope OI'OC 2021r., SABIAIOTCS IPEEMCTBEHHBIMU II0  OTHOLICHUIO
k TpedoBarmsiM ®PI'OC 2010 T.

IIpu pas3paborke 5K3aMeHAMOHHBIX MarepuaioB ['B3-9 yuurthiBaetcs
conepkanue (¢eaepalbHOM 00pa30BaTENILHOW MPOTPaMMBbl  OCHOBHOTO OOILETro
oOpa3oBanus (mpuka3 MuHHCcTepcTBa mpocsernenns Poccutickoit dexepanuu ot
18.05.2023 Ne370 «O6 yrtBepxkieHMH (enepanbHOl  00pa3zoBaTeNbHON
MpOrpaMMbl OCHOBHOTO 00I1Iero o0pa3oBaHus» (¢ U3MEHEHUsAMH)), penepanbHOn
aJanTHPOBAHHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO O0IIETr0 00pa3oBaHUs
JUIT  00y4aroImuXcsi ¢ OTPAaHHYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS  (TIpHKa3
MunucrepctBa npocsemienust Poccuiickorr @enepaunu ot 24.11.2022 Ne 1025
«O0 yTrBepxkaeHun ¢GenepalibHON aIanTUPOBAHHONW 00pa30BaTEIbHOM MPOrPaMMBbl
OCHOBHOTO 00mero oOpa3oBaHHS I OOYYalOIIUXCA C OTPAHMYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBBS).

3. O0mue noaxoAbl K 0TOOPY cofiepxkaHMsi, Pa3padoTKe CTPYKTYPhI
IK3aMeHAIMOHHOH PadoThI

IIpu pa3paboTke CTPYKTYpbl M OTOOpE COIEpXkaHUS HK3aMEHAIMOHHOM
paboThl peain30BaHbl CHCTEMHO-ACSTEIbHOCTHBIN, YPOBHEBBIH M KOMILICKCHBIN
MOJIXOJTBI K OI[EHKE 00pa30BaTENbHBIX JOCTHKEHUI 00yJaroIIuXCsl.

JIMgHOCTHBIE ~ pe3yNbTaThl  OCBOGHMS  OOYYalOIIMMHUCS  OCHOBHOWM
oOpazoBarenbHOl nporpaMmel (Ha ocHoBe @I'OC 2021 r.) oTpakaroT rOTOBHOCTh
0o0yJarommxcsi  pyKOBOJACTBOBATHCS ~ CHCTEMOM  MO3UTHBHBIX  IIE€HHOCTHBIX
OpPHCHTAIIMH W pacIIUpeHHe OIbITa JEeSITENbHOCTH Ha €€ OCHOBE W B Ipolecce
peanu3alii  OCHOBHBIX  HATIPABJICHWH  BOCIMTATEIbHOW  JCATEIHHOCTH.
CopnepxaHue U pe3yJsbTaThl BBINONHEHMs 3amaHuil ['BD cBszaHbl B TOM uucie
C IOCTIKEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM
MporpaMMbl B 4acTH - (PU3UYECKOro, TPYIOBOTO, JKOJIOTHUYECKOTO BOCIUTAHUS,
a TaKXKe MPUHATHS [IEHHOCTH HAYYHOT'O TTO3HAHHS.

Bximiou€HHbIe B 9K3aMEHALIMOHHYIO Pa0OTy 3aaHusl BBISBISIOT JOCTH)KEHHUE
METanpeAMETHBIX W TNpPEAMETHBIX  Pe3yNIbTaTOB  OCBOCHHS  OCHOBHOM
oOpa3oBaTeNbHOM  IIporpaMMBl  OCHOBHOrO  o0miero  oOpasoBaHusa. [lpm
BBIMIOJIHEHWH 33aJaHU{, TMOMHUMO TNPEIMETHBIX 3HAaHUWA, YMEHHH, HABHIKOB
1 c11oco0oB MO03HABATENBHOM JeSITeNbHOCTH, BOCTPEOOBaHbI TaKxKe
VHHBEpCalbHBIe y4eOHbIE TO3HAaBAaTENbHBIE (3aMelleHHe, MOJETUPOBaHUe,
KOJIMPOBAHUE W JCKOAWPOBaHWE MH(POPMAIIUH, JIOTUICCKUE OMEPAIUK, BKIHOYAs
oOme mnpuéMbl  pelieHus 3agad M JIp.), KOMMYHUKAaTHUBHBIC (aJI€KBaTHO
nepenaBaTh MHPOPMAIMIO M OTOOpa)KaTh MPEIMETHOE COAEP)KaHHE H YCIOBUS
JIESITENIBHOCTH W peYd, apryMEHTHPOBaTh M OOOCHOBBIBATH CBOIO ITO3UIIHIO,
3aaBaTh BONPOCH, HEOOXOAUMBIE AJISI OpPraHMU3alMu COOCTBEHHOHN AEATEIbHOCTU
U COTPYIHHYECTBA C MAPTHEPOM U JIp.) U PErYJISATHBHBIE (CIOCOOHOCTh MIPUHUMATH
W COXpaHATh Y4eOHyI0 Lelb W 3ajady, IUIaHUpOBaTh €€ peau3aluio,
KOHTPOJIUPOBATh M OICHWBATh CBOW JCHCTBHs, BHOCHTH COOTBETCTBYIOIIHE
KOPpPEKTUBBI B WX  BBIIIOJHEHHE,  OCYLIECTBISATH  KOHCTaTHPYIOIIUI
Y TIPEABOCXHIAOIINNA KOHTPOJIb 110 Pe3yJbTaTy U COCO0y NEHCTBHS, aKTyaTbHBIN
KOHTPOJIb Ha YPOBHE NMPOU3BOJIHHOTO BHUMAHUS U JIp.) NEHCTBUSL.
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IIpm cocraBneHnn 3amaHMii W 3K3aMECHAIIMOHHOM pabOTHI B  IeJIOM
YUUTBIBAIOTCS IIPeyCMOTPEHHEIC (enepampHON alaNTHPOBaHHOMN
o0pa3oBaTejIbHOH  TPOrpaMMON  OCHOBHOTO  00miero  oOpa3oBaHus  AJs
00y4JarolMXcss C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbSI  0000IIEHHBIC
KPUTEPUH «3HAHUE W IOHUMaHHUE», «IIPUMEHEHUE», «PYHKIIHOHATBHOCTE).

Jnst TITyXux, cIaOOCIBIIIANUX, TO3IHOOTJIOXIINX, UMEIOIUX KOXJICapHbIe
UMIUIAHTBl YYaCTHHKOB JK3aMeHa ¢ YYETOM HX OCOOBIX 00pa3oBaTelIbHBIX
NOTpeOHOCTE aNanTHPOBaHbI TEKCTOBBIE YACTH 3ajad, 4YTO IOAPa3yMeBaeT
YIOPOIIEHHEe  KOHCTPYKIHMH 10 TIpaMMaTHYeCKOMy H  CEMaHTHYECKOMY
odopmieHnio, HCHOIB30BAHHE IPEUMYILIECTBEHHO  OOLICYHNOTPeOUTENbHOM
JIEKCHKH.

4. CTpyKTYpa M cofiep:kaHHe IK3aMeHAllMOHHOI padoThI

KomruiekT 3K3aMEeHAllMOHHBIX MaTepuaioB IO MareMaruke s [BD-9
B ycTHOH (hopMe cocTtoutT u3 15 OmieToB. Y4YacTHHKaM 3K3aMeEHa JIOJKHA OBITh
MpEeOoCTaBICHAa BO3MOXKHOCTH BBIOOpa JK3aMEHAI[IOHHOTO OWiieTa, MPHU ITOM
HOMEpa U COJIepKaHUE 3aJaHHs dK3aMCHAIIMOHHBIX OMJIETOB HE IOJDKHBI OBITh
M3BECTHBI YYAaCTHUKY HK3aMEeHa B MOMEHT BBIOOpA PK3aMEHAIIMOHHOTO Ouiera u3
MPEITIOKECHHBIX.

Kaxpiii OMieT cOCTOMT W3 MATH 3aJlaHui, KOKI0e 33JJaHue COMCPIKHUT JBE
aJbTepHATUBHBIE 3a7auH.

3agaHusl MOCTPOCHBI C YYETOM B TOM YHCIE CIEAYIOIIUX MPEIMETHBIX
pe3yIbTaTOB OCBOEHHS OCHOBHOW 0O0pa3oBaTeNbHON IMPOrpaMMBl OCHOBHOTO
o01rero o0pa3oBaHus:

«15) s cnensix ¥ caa00BUAALINX 00YUYaAOIIUXCS:

— BIaZICHUE MpaBWIAMH 3allUCH MaTeMaTHYecKuX (OPMYNI M CHEIHATbHBIX
3HAKOB peNbeHO-TOYSTHOI cucTeMbl 00o3HaueHui JI. Bpaitns;

—  BIajICHUC TaKTHIIbHO-0CSI3aTEIbHBIM crocooom obcienoBanus
U BOCHPHATUS  pelbeHBIX HW300paKEHHH MPEeIMeTOB, KOHTYPHBIX
N300pakCHUH TEOMETPUIECKUX (DUTYp U T.IL;

— YyYMeHHE YHuTaTh pelbepHble TpapuKH DJIEMEHTAPHBIX (QYHKIWA Ha
KOOPIMHATHOM TIOCKOCTH, IPUMEHSTH CIeUUaIbHbIe MPUCTIOCOOICHUS IS
penbeHOro YepUSHHSD).

Kaxnprii  Omner comepXUT S5 3agaHdil, KOHTPOJHPYIOMIAX OJIEMEHTHI
coJiep KaHHsI KYpCOB MaTeMaTHUKH:

1. Mamemamuxa. 5—6 Kiaccel;

2. Aneebpa. 7-9 xnacchr,

3. T'eomempus. 7-9 xiaccer;

4. Beposmuocms u cmamucmuxa. 7-9 xiaaccel.

B Tabmume 1 mpuBeneHO pachpelenieHHe 3aJaHud 10  OCHOBHBIM
COJIepIKaTENbHBIM Pa3iesiaM.
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Tabauya 1
Pacnpedenenue 3a0anuti 5K3aMeHaAyUOHHO20 Ouiema
1O OCHOBHBIM COOEPHCAMENbHBIM PA30enam (memam) Kypca MamemamuKu

CopeprkarenbHble OJIOKH 110 TeMaM Kypca KonunuecTBo 3aanuii
Anrebpa 3
I'eomeTpus 1
BepostHOCTB U cTaTucTHKA 1

Hmoezo 5

Ilpr mpoBepke MaTeMaTWYeCKOW TMOJTOTOBKM YYaCTHHKOB JK3aMeHa
OIICHUBACTCSI YPOBEHB, HA KOTOPOM C(OPMUPOBAHBI CIEAYIOIINES YMCHUS:

—  BOCHPOM3BOJIUTH ONPECICHUS MaTeMaTHYECKUX OOBEKTOB, (HOPMYIUPOBKH
TEOpeM W WX JO0Ka3aTelbCTBA, COMPOBOXKIAsA WX HEOOXOAMMBIMHU
4epTekaMu, pUCYHKAMH, CXEMaMU;

—  HCIMOJB30BATh H3YYCHHYIO MATEMATHUECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY;

— TPUBOIWTH MPUMEPHI TEOMETPHUYECKHX (DUTYp U KOHPUTYPALUi, TPUMEPHI
MPUMEHEHHSI U3yYSHHBIX CBOWCTB, (DaKTOB U METOMOB;

— OTBeYaTh Ha BOMNPOCHL, CBA3aHHBIC C W3YYCHHBIMH MAaTEMATHYCCKUMH
(hakTaMu, MOHATHSMHU U UX CBOWCTBAMH, C METOAAMHU PEUICHUS 33/1a4;

— 4&TKO, TPaMOTHO, JIOTHYHO H3JIaraTh CBOU MBICIIH;

— TPOBOJUTH II0 U3BECTHBIM (OpMyJaM U TIpaBHIaM TpeoOpa3oBaHUS
OYKBEHHBIX BBIPAXKCHUIl, BKIFOYAIOIIUX CTECIICHU, PaIUKAJIbI;

— OTBEYaThb Ha BOIPOCHI, CBA3aHHBIC C W3YYCHHBIMU TpadukaMu (yHKIHMA
1 UX CBOMCTBaMH,

— peumiaTh JIMHEHHBIC, KBaJpaTHbIC, JPOOHO-pallMOHATbHBIC YpaBHEHHS
Y HEpaBEHCTBA,

— peliaTh TEOMETPUYCCKHE 3a/1a4l HAa HAXOXKJICHHE T€OMETPHUYCCKUX BEIIMYMH
(mnvH, yTII0B, MIOMaAeH);

—  TPOBOJAUTH JOKA3aTEIbHBIC PACCYXKICHUS B XOJIC PEIICHUS 3a/1a4.

5. [Ipoao/KMTEIBLHOCTH MOATOTOBKH OTBETA HA 3aJaHus OuJera
I[J'ISI INOATOTOBKHU OTBETa Ha BOIIPOCHI ouera Y4aCTHHUKY 3K3aMCHa
npenocraisercs 90 MUHYT.

6. lonoJiHMTe/IbHbIE MATEPUAJILI M 000PY10BaAHUE

IlepeueHb NONMOIHUTENBHBIX MAaTEPUAIOB U 000pPYJOBaHMS, UCIOIb30BAaHHE
KOTOpBIX pa3pemieHo mnpu mnposedeHun I['BD-9, yTBepkgaercs mpHKa3oM
Munnpocgemenus: Poccun u Poco6puanzopa.

HeoOxomuMele crpaBoYHBIE MaTepHaNbl BBIAAIOTCS BMECTE C TEKCTOM
6unera. I[Ipu BbImonHeHMM 3amanuii 'BD-9 B ycTtHOH (opme paspemaercs
10JIb30BaThCsl INHEUKOM.
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7. CucTeMa OLleHNBAHHUS OTBETOB YYACTHUKOB YK3aMeHAa
OTBeThl Ha KaXJO0€ 3aJaHUC OICHUBAIOTCS MAKCHUMAIBHO 2 TEPBHYHBIMH
Gamiamu.
O000mEHHasT cxemMa OLECHHBAHHS YCTHOTO OTBETAa KaXKIOrO 3aJaHus
BKITIOYAET JBE COCTABIISIOMINX:
1) o03ByuYeHHas MOCIEIOBATEILHOCTD PACCYNKICHUN HITH JIOTHKA PEIICHNS,
2) O3BYYCHHBII OTBET.
OrneHuBaHKE BBHIMOMHEHUST KAXAOTO 3aJaHHS Ha DK3aMeHe 0 MaTeMaTHKe
OCYIIECTBIISIETCS] B COOTBETCTBUU CO CIEAYIOMINMHI KPUTEPHIMHU.

Tabnuya 2
Kpumepuu oyenueanus evinonnenus 3adanus

Conepxanue KpuTepus Bassr
OTBEeT HK3aMEHYEMOIO0 XapaKTEPU3YETCSd CMBICIOBOM LEIbHOCTBIO 2
U N10CJIEI0BATENILHOCTBIO U3JI0KEHUS:
JIOTMYECKHE OIIMOKM OTCYTCTBYIOT, IOCIEIOBATEILHOCTh W3JI0KEHUS
HE HapyIleHa, OIyYeH BepHbIi OTBET,
N
JIOIYIIEHbl HECYIIECTBEHHBbIE HETOYHOCTH, KOTOpBIE HE IPHUBEIH
K HEBEPHOMY OTBETY
OTBET 5K3aMEHYEMOIO XapaKTEpU3YETCS CMBICIOBOM LEIbHOCTBIO 1
U TOCJIEAOBATENbHOCTbIO H3JIOKEHMS, HO JOMYIIEHBl OMIMOKH/
HETOYHOCTH, TIPH 9TOM TIOJyYEeH BEPHBIH OTBET,
i
MpU BEPHOM IMOCIEI0BATENILHOCTH PACCYXACHUH (JIOTMKE pPEIIeHHMs)
MOJIy4eH HEBEPHBI OTBET,
N
03BYYEH TOJIBKO BEPHBIHA OTBET
Hpyrue ciiydau, He COOTBETCTBYIOIINE YKa3aHHBIM BbILIE KPUTEPUSAM 0

Maxcumanvnuiii 6ain 2

* le/l OLICHMBaHMHM YCTHOI'O OTBE€TAa 3JK3aMEHYEMBIX C HAPYIICHUSIMH OIIOPHO-IABUIATECIBLHOIO
arrapara Y4YUTBIBAOTCSI UX PEYCBBLIC 0COOEHHOCTH. HpI/I HAJIMYANA 0OBEKTUBHBIX OI‘paHI/I'{eHI/II\/'I 1o
COCTOSIHHUIO 340POBbs KpI/ITepI/Iﬁ «peueBas CBA3HOCTb» HCKIKOYACTCA, HE YYUTBHIBAIOTCSA TaKHUE
XapaKTEPUCTUKU PE€UIM, KaK HEAOCTAaTOYHAsA WHTOHAIIMOHHAS BBIPA3UTEIBHOCTD, 3aMeI[HCHHBII\/II TEMIT
1 OTCYTCTBHUE IUTABHOCTHU, CKAHAUPOBAHHOCTDL PEYH.

MaxkcuManbHBI TePBUYHBIN Oa/ul 3a BBIMOJHEHHE OSK3aMEHAMOHHOM
pabotsr — 10.

PesynbraToM 5K3aMeHa SBISETCS OTMETKA, KOTOpas OMNpEeNseTcsl MyTEM
nepeBoJa IMEpBHYHBIX 0ajuloB, MOMYYEHHBIX YYaCTHHKOM DK3aMeHa 3a
BBINTOJTHEHUE BCEX 3aJ[aHUI K3aMEHAIIMOHHOW paboThI, B MATHOALTBHYIO CHCTEMY
ouenku. [llkana mepeBosa ycTaHAaBIMBAETCS OPraHOM HCIIOJHUTEIBLHOW BJIACTH
cyobekta Poccuiickoii  ®expepanuu, OCYHISCTBISIONIMM — TOCYJapCTBEHHOE
ynpasieHue B chepe oOpa3zoBaHusL.
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B Ttabmmme 3 mpuBemeHa peKOMeHAyeMas IIKajda IEpeBOAa MEPBHYHBIX
0aJJI0B B MATHOAIUTEHYIO OTMETKY.

Tabnuya 3

Pexomenodyemas wikana nepesoda nepsutHbvlx OANL06 8 NAMUOANILHYIO OMMEMKY
OTMeTKa 10 MATHOAUIBLHON IIKaje «2» «3» «dy» «5»
Jlnana3oH nepBUYHbBIX 0AJIJIOB 0-3 4-6 7-8 9-10

B 4KCII0 IKCIIEPTOB, MPUBIICKAEMBIX K OLCHUBAHHIO OTBETOB YK3aMEHYEMBIX
C HapyUICHHEM CIlyXa, pCEKOMEHIYETCs BKIOYATh YUIHTENs-Ae(eKToaora
(cypmonenarora).

8. N3MeHeHus B 3K3aMeHAIMOHHBIX MaTepuaJax 2026 roga
1o cpaBHeHuio ¢ 2025 rogom

W3MeHeHus: CTPYKTYpbl M COJIEp)KaHHs SK3aMEHAIMOHHBIX MaTepHalioB
OTCYTCTBYIOT.
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Oopasen 3x3aMeHallMOHHOT0 OM1eTa
I'B3-9 (ycTHas ¢popma) 2026 rona no MATEMATHUKE

BrmonanTe OJHO U3 ABYX SaHaHHﬁ.

a) Haiinure 3HaueHue BbIpaKeHUS %—% [IpencraBpTe pe3yabTaT B BUJE

HECOKPATUMOH OOBIKHOBEHHOM JIPpOoOH. B OTBET 3aNuIKMTe YUCIUTEb STON APOOH.

OrtBer:

0) Ha xoopmunaTtHO# mpsimoii otmedenbl Toukn A, B, C, D. OnmHa u3 HHX
COOTBeTCTBYeT unciy v 52 . Kakast 510 Touka?

A B C D

7 8 9
1) Touka A 2) Touka B 3) Ttouka C 4) Touka D
Ortger: D
BremonauTe OJHO U3 ABYX Sa)IaHI/Iﬁ.
a) Halinure KopeHb ypaBHEHUS 2 __ 12
x+5 5°
Ortger:
o 2 4
0) Haiinute 3HaUeHNE BHIPAXKCHHUS 4/ (—a) -a npu a=3.
OtBet:
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BrinonuuTe 01HO U3 ABYX 3aJaHUN.
a) UzsectHo, uro B TpeyronbHuke ABC B
AC =14, BM — menuana, BM =10. Haiigute
AM .

4 M @ C
OrtBeT:

B

0) OKpy>XHOCTh C LIEHTpOM B Touke (O ommcaHa OKOJIO
paBHOOepeHHOrO TpeyroiabHuka ABC, B KOTOpOM
AB=BC u £ABC=57°. Haiimure yron BOC. Ortser
JlaliTe B rpagycax.
i RTF

OTBeT:

BrInosHuTe 01HO U3 ABYX 3a/1aHUH.

a) B HekoTopoM cirywaifHOM oOmbITe CirydaiiHOEe COOBITHE B MMeeT BEepOsTHOCTB
0,74. Haiiure BepoOSITHOCTH IPOTHUBOIIOJIOAKHOTO COOBITHS.

OTBeET:

0) B nesaToM (Qu3MKO-MaTeMaTHYeCKOM Kjacce ywarcs 12 MallbYMKOB U
4 neBoukwu. Ilo xpeOuI0 OHM BBIOMPAIOT OJHOTIO JAEKYPHOro mo kiaccy. Kakosa
BEPOSITHOCTH TOTO, YTO 3TO OYAET MaNbYHK?

OrtBer:
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BrimioauTe 0HO U3 ABYX 3aJIaHUH.

a) B kade ecTh TOIBKO KBaJpATHBIE CTOJIUKH, 32 KOKIBIH U3 KOTOPBIX MOTYT CECTh
4 4yenoBexa. Ecnm cIBUHYTH JBa KBQJIPaTHBIX CTONUKA, TO IMOJYYIHTCS CTOJI,
3a KOTOpBIA MOTyT cecTh 6 uenoBek. Ha pucyHke

M300pakE€H Ccly4ail, KOrja CIBUHYJIH 3 KBaJpaTHBIX @ @ @
CTOJMKA BIOJb OfHOW muHMU. [lomyuwmncs cron, 3a
KOTOpBIK MOryT cecTh 8 uenoBeK. CKOJIBKO YeJIOBEK @ Q Q Q @
CMOXET CeCTh 3a CTOJ, KOTOPBIA TONYYHTCS, €CIIH @ @ g
cABUHYTh 20 KBaIpaTHBIX CTOJIMKOB BJIOJIb OJJHOM JINHUU?

OrtBer:

0) /[Ba BejocuneaucTa OJHOBPEMEHHO OTIpaBIslOTCS B 140-KHIOMeTpOBBIH
npober. IlepBblii emeT co CKOpOCThIO, Ha 6 KM/4 OoOJbIled, 4YeM BTOPOW,
U npuObBacT K (GuHUIIY Ha 3 daca paHbllne BTOporo. Haiiaure ckopocTh
BEJIOCHIIETUCTA, TIPUIIEAIIETO K (DIHUIIY BTOPBIM.

OTBeT:
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Maremaruka. 9 xiacc I'BD (yctHas popma)

CIIPABOYHBIE MATEPHUAJIBI 11O MATEMATHUKE
AJITEBPA

e dDopMmyia KOpHEN KBaJpaTHOI'O ypaBHEHUS:

—b+D

2a
o Ecii KBAZPATHBIi TPEXUIEH ax - +bx +C MMeeT 1Ba KOPHA X| U X5, TO
ax? +bx+c=a(x—x;)(x—x2);
€CIIH KBAJPATHBIH TPEXUIEH ax - +bx + ¢ MMeeT eAMHCTBEHHBIH KOPEHb X ¢, TO
ax? +bx+c:a(x—x0)2

e Abcmucca BEpIIMHBI 1apadoJIbl, 3a1aHHON YpaBHEHHEM ) = ax 2ibx+c:
Xog=— i
2a
e ®opmyia n-ro wieHa apudmerTnaeckoii nporpecenn (a , ), NepBblii wieH
KOTOPOH paBeH | U pa3HOCTb PaBHA d :

a,,=a1+d(n—1).

e DopMmysia CyMMBI IIEPBHIX # WICHOB apH()METUUCCKOI IIPOrPECCHH:
(ay+a,)n
5 .

e dopMyna #-ro WieHa TeOMETPUYECKON Iporpeccuu b, IepBblii 4IeH KOTOpoi

Sy

paBeH b, a 3HaMEHATENb PaBEH ¢ :

b,=b-q""
e dopmyia CyMMBbI NIEPBBIX /7 YJICHOB T€OMETPUYECKOM MPOrpeccuu:
S (q” - 1)171
n q- 1 :

e DOPMYIIbI COKPAIIEHHOTO YMHOXKEHHSL:
(a+b)2 =a’+2ab+b’;
(a—b)2 —a’ —2ab+b2;
a’-b? =(a-b)(a+b).
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Maremaruka. 9 xiacc I'BD (yctHas dopma)

e CBoiicTBa apu(h)METHIECKOTO KBAJPATHOTO KOPHS:

Ja

mb:ﬁ-ﬁ npu a>0, b>0; g:—arIpI/IaZO,b>0.

b Vb

e CgoiicTa crerern ipu @ >0, b>0

-n 1 n m n+m a” n—m
a = 5 a -a =a 5 =da N
n m

a a
" a\"_a"
n nm n n n
(a ) =a""; (ab)'=a"-b"; = ==.
b b"

TabJuna KBaJpaToB ABY3HAYHbIX YHCeJl

ExuHunst
0 1 2 3 4 5 6 7 8 9
100 121 144 169 196 225 256 289 324 361

400 441 484 529 576 625 676 729 784 841

900 961 1024 1089 1156 1225 1296 1369 1444 1521

1600 1681 1764 1849 1936 2025 2116 2209 2304 2401

2500 | 2601 2704 | 2809 2916 3025 3136 3249 3364 3481

JlecsiTk

3600 3721 3844 3969 4096 4225 4356 4489 4624 4761

4900 5041 5184 5329 5476 5625 5776 5929 6084 6241

6400 6561 6724 | 6889 7056 7225 7396 7569 7744 7921

oI B[R =

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

I'EOMETPUA

CyMMma yIJIOB BBIIYKIOTO 71 -yroJbHKKa pasHa 180°(n—2).

CpenHsis TMHHUS TPEYTOJIbHUKA U TPAICIINU

B MN — cp. nuH. B C BC|| 4D
MN || AC % MN — cp. nuH.
M N MN:A_zc M N MN”/;;DC AD
% My =28 +H40
2
A C A D

OrmrcaHHas U BIIMCaHHAS OKPYKHOCTHU IIPABUIIBHOTO TPCYTOJIbHUKA

a3 a3
3

r=

6
a’\3 a3
4

R=
3
§= 2
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Maremaruxa. 9 xnacc I'BD (yctHas dpopma)

B Hns tpeyronmpHuka ABC co cropoHamu AB=c,
AC=b, BC=a:
c a a b c
= = =2R
sind sinB sinC ’
y b C TAe R —paiuyc ONMCaHHOH OKPYKHOCTH.
M tpeyrompHuka ABC co cropoHamMH AB=c,
AC=b, BC=a:
c>=a’+b*>—2abcosC.
Jnuna oxpyxHoctu C =2nr.
ITnomane xpyra S = o
ITnowaou ¢uzyp
[Mapanmnenorpamm TpeyronbHUK
/ 1
b ha S = aha b S= Eah a
Y S =absiny AY b S:labsiny
a a 2
Tpanenus Pom06

b
5 A‘ d,, d, — nuaronanu
h §=4*2p !
2 ‘V S=—dd,
2
j(,l

Ilpamoyzonsusiit mpeyzonvnux

sino =
c a
coso =
a
b

ol ol

tgo=—

S
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Maremaruka. 9 xiacc I'BD (yctHas dopma)

Teopema [Mugaropa: a ipr=c’.

.2 2
OcHOBHOE TPUTOHOMETPHUYECCKOC TOXKICCTBO: SIN 0.+ COS O = 1.

HexoTopble 3HaueHUsI TPUTOHOMETPpHYEeCKUX QyHKIUA

o | rpamycel 0° 30° 45° 60° 90° 180° | 270° 360°
sina o | L |2 V3|, 0 | -1 0
2 2 2
cosa 1 ﬁ Q 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 0 — 0
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