Maremaruka. 9 xiacc I'BD (yctHas dopma)

Cornacosano npexaceaateneMm HMC ®I'BHY «PUITN» no KUM

Ju1s1 ygacTHUKOB I'MIA ¢ MHBaIMIHOCTEIO, OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(mmpotoxon HMC Ne 1 ot 10.11.2025 r.)

V1eepxkiaeHo npukazom GIBHY «DUITH» Ne 367-IT ot 14.11.2025 .

CHEHNUPUKALIUA
IK3aMeHAIMOHHBIX MATEPHAJIOB /I TpoBeaeHus B 2026 roay
rocy1apcTBEHHOI'0 BBINYCKHOI'0 IK3aMeHA 110 00pa30oBaTe/IbHbIM
NMporpaMMamM OCHOBHOTI0 00111ero oopaszoBanus (yctuasi ¢popma)
no MATEMATHUKE

1. Ha3HauyeHue 3K3aMEeHALUOHHOI padoThl

TocynapcTBeHHbII BbITyckHOH dk3ameH (I'BD) mpencrasiser coboit hopmy
TOCYJIapCTBEHHONH HWTOTOBOW aTTeCTallMd MO 00pa30BaTeIbHBIM IPOrpaMMaM
OCHOBHOTO 00mIero o00pa3oBaHMs, NPOBOAUMONW B LENAX  ONpPEACICHUS
COOTBETCTBUSI  PE3YJIbTATOB  OCBOCHHS OOyyaromumucsi 00pa3oBaTeIbHBIX
MporpaMM OCHOBHOTO OOIIero 00pa30BaHUSI COOTBETCTBYIOUIMM TpPEOOBaHUSIM
(enepaTbHOTO  TOCYJapcTBEHHOTO — oOpa3oBaTenbHOro  craHmapra. ['BO
IPOBOAMTCS Al OO0YYalOUIMXCsl, OCBaMBAIOIIMX OOpa3oBaTENbHbIE IPOrPaMMbL
OCHOBHOTO 00miero o0pa3oBaHHs B CIEHHUAIBHBIX y4eOHO-BOCHHTATEIbHBIX
VUPEXACHHUSX 3aKPBITOTO THIA, a TAaKKe B YUYPSKICHUSAX, HCIIOTHSIIOIIINX
HaKa3aHWe B BUJE JIMIICHUS CBOOOJMBI, a TaKkkKe IS O0YyYaloNMXcs, SKCTEPHOB
C OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3[JOPOBBSI, 00yUJarOIINXCsl, SKCTEPHOB — IETe-
WHBAJIMIOB W WHBAIWAOB, OCBaWBAIOUIMX OOpa3oBaTENbHBIE POTPaMMBbI
OCHOBHOTO 00IIIeT0 00pa3oBaHusI.

I'BD npoBoaurcst B coorBeTcTBUM ¢ DeepanbHbIM 3akOHOM 0T 29.12.2012
Ne 273-®@3 «OO6 oOpasoBanun B Poccuiickori ®enepaumu» u  Ilopsakom
MPOBEJCHNSI TOCYAAPCTBEHHON WTOTOBOM aTTeCTallMk 110 00pa3oBaTeNbHBIM
nporpaMMaM OCHOBHOTO OOMmero o0Opa3oBaHHs, YTBEPKIEHHBIM IMPHKA30M
Munnpocsemenuss Poccun u PocobOpHamzopa ot 04.04.2023  Ne 232/551
(3aperucrpupoBad Munwocrom Poccun 12.05.2023 Ne 73292) (manee — ITopsimox
nposexnerus [ TA-9).

2. JIoKyMeHTBI, onpeesiionue cofiepKaHne IK3aMeHAIIMOHHOH padoThl

ConepxaHue 5K3aMEHALlMOHHBIX MaTepuanoB I'BD-9 ompenensercs Ha
ocHOBe  (hemepalbHOrO  roCyJapcTBEHHOTO  00pa30BaTEIbHOIO  CTaHIapTa
OCHOBHOTO 0011ero 00pazoBanus (nanee — GI'OC):

1) npukaz  Munucrepcrsa npocsemienus — Poccuiickoit  Denepaunuu
or 31.05.2021 Ne287 «OO6 yTBepxkaeHUH (eAepaIbHOro IrocCyJapcTBEHHOIO
00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO OOILEro 00pa3oBaHUs;

2) mpuka3 MuHHCTEepcTBa 00pa3oBaHUs M Hayku Poccmiickoit denepanuu
o1 17.12.2010 Ne 1897 (¢ uamenenusimu 20142022 rr.);

3) mucemo PocobpHanzopa ot 19.12.2023 Ne 04-389.

Jeranu3upoBaHHbIe TpeOOBaHHMSA K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MpOrpaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHHUS, HpOBEpseMEBIC
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Ha ocHoBe OI'OC 2021r., ABIAIOTCS MPEEMCTBEHHBIMM IO OTHOLICHUIO
k TpedoBarmsiM ®PI'OC 2010 T.

IIpu paspaborke 5K3aMeHAMOHHBIX MarepuanoB ['BD-9 yuurthiBaetcs
conepkanue (¢eaepalbHOM 00pa30BaTENILHOW MPOTPaMMBl  OCHOBHOTO OOILETro
obpa3oBanus (mprka3 MuHucTepcTBa mpocsermenns Poccuiickoit exepanuu ot
18.05.2023 Ne370 «O6 yrtBepxkieHMH (enepanbHOl  00pa3zoBaTeNbHON
MpOrpaMMbl OCHOBHOTO 00I1Iero o0pa3oBaHus» (¢ U3MEHEHUsAMH)), penepanbHOn
aJanTHPOBAHHON 00pa30BaTENbHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa3oBaHUs
JUIT  00y4aroImuXcsi ¢ OTPAaHHYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS  (TIpHKa3
MunucrepctBa npocsemieHust Poccuiickorr @enepaunn ot 24.11.2022 Ne 1025
«O0 yTrBepxkaeHnn (eaepalibHOM aaanTUPOBAHHONW 00pa30BaTEIbHOM MPOrPaMMBbl
OCHOBHOTO 00mero oOpa3oBaHHS I OOYYalOIIUMXCA C OTPaHMYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBBS).

3. O0mue noaXoAbl K 0TOOPY coflepkaHMsI, Pa3padoTKe CTPYKTYPbI
IK3aMeHAIMOHHO PadoThbI

IIpu pa3paboTke CTPYKTyphl M OTOOpE COJIEpXaHHUA SK3aMEHAIMOHHOM
paboThl peain30BaHbl CHCTEMHO-ACITEIbHOCTHBIN, YPOBHEBBIH U KOMILJICKCHBIN
MOJIXOJTBI K OI[EHKE 00pa30BaTENbHBIX JOCTHKEHUH 00yJaroIixcsl.

JIMgHOCTHBIE ~ pe3yNbTaThl  OCBOCHMS  OOYYAIOIIMMUCS  OCHOBHOWM
obpasoBarenbHOl nporpaMMmel (Ha ocHoBe GI'OC 2021 r.) oTpakarOT rOTOBHOCTh
o0yJarommxcsi  pyKOBOJCTBOBATbCS ~ CHCTEMOH  IO3UTHBHBIX  IIEHHOCTHBIX
OpPHEHTAIMN W paCIIUpEeHHEe OIbITa JEeSITENFHOCTH Ha €€ OCHOBE W B Ipolecce
peanu3allii  OCHOBHBIX  HANpAaBJICHHH  BOCHHUTATCNBHOW  JCATCIHHOCTH.
CopnepxaHue U pe3ysbTaThl BBHINOJNHEHMs 3amaHuil ['BD cBszaHbl B TOM uucie
C IOCTIDKEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM
MporpaMMbl B 4acTH (PU3WYECKOro, TPYAOBOTO, JKOJOTHYECKOTO BOCIIMTAHUS,
a TaKXKe MPUHATHS [IEHHOCTH HAYYHOTO TO3HAHUS.

BximiouéHHbIe B 9K3aMEHALMOHHYIO Pa0OTy 3aaHusl BBISIBISAIOT JOCTHKEHHUE
METanpeAMETHBIX W NpPEAMETHBIX  Pe3yNIbTATOB  OCBOCHHS  OCHOBHOM
oOpa3oBaTeNbHOM  IIporpaMMBI  OCHOBHOrO  o0miero  oOpaszoBaHusa. [lpm
BBIMIOJIHEHWH 3aJaHUM, TMOMHUMO TNPEIMETHBIX 3HAaHUW, YMEHHH, HABHIKOB
1 c1toco0oB MO03HABATENBHOM JesITeNbHOCTH, BOCTPEOOBaHbI TaKxKe
YHHBEpcalbHbIe ydeOHBbIE TO3HABAaTENbHBIE (3aMelleHHe, MOJETUPOBaHUE,
KOJIMPOBAHUE W JCKOAWPOBaHWE MH(MOPMAIIUH, JOTHIESCKUE OMEPAIlUK, BKIHOYAs
oOme mnpuéMbl  pelieHus 3agad M JIp.), KOMMYHUKAaTHUBHBIC (aJI€KBaTHO
nepenaBaTh MHPOPMAIMIO M OTOOpaXKaTh MPEIMETHOE COAEPKAaHHE H yCIOBUS
JIESITEIBHOCTH W peYd, apryMEHTHPOBaTh M OOOCHOBBIBATH CBOIO ITO3UIIHIO,
3aJaBaTh BONPOCH, HEOOXOAUMBIE AJISI OpPraHMU3alMu COOCTBEHHOHN AEATEIbHOCTU
U COTPYIHHYECTBA C MAPTHEPOM U JIp.) U PErYJISATHBHBIE (CTIOCOOHOCTh MPUHUMATH
W COXpaHATh Y4eOHyI0 UeNlb W 3aJady, IUIaHUpOBaTh €€ peau3alulio,
KOHTPOJIUPOBATh M OICHWBATh CBOW JCHCTBHs, BHOCHTH COOTBETCTBYIOIIHE
KOPPEKTUBBl B HX  BBIIOJHEHHE,  OCYLIECTBIISATH  KOHCTaTHPYIOIIUI
Y TIPEJBOCXUILAIONINI KOHTPOJIb TI0 PE3YJbTaTy U CIOCO0Y NEHCTBHS, aKTyaTbHBIN
KOHTPOJIb Ha YPOBHE NMPOU3BOJIBHOTO BHUMAHUS U JIP.) NSHCTBUSL.
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IIpm cocraBneHnn 3amaHMil W 3K3aMCHAIIMOHHOM pabOTHI B IeJIIOM
YUUTBIBAIOTCS IIPeTlyCMOTPEHHEIC (enepampHON Al THPOBaHHOM
o0pa3oBaTejbHOH  TPOrpaMMON  OCHOBHOTO  00miero  oOpa3oBaHus  AJs
00y4JarolMXCcss C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbSI  0000IIEHHBIC
KPUTEPHUN «3HAHHE U TIOHUMAHHE, «IIPIMEHEHHEY, «(PYHKIMOHATEHOCTEY.

Jnst TITyXux, caaOOCIHBIIIANUX, TO3IHOOTJIOXIINX, UMEIOIUX KOXJIeapHbIe
UMIUIAHTBl  YYaCTHHKOB 9K3aMEHa YYaCTHHKOB OJK3aME€Ha C  TDOKEIBIMHU
HApYIICHUSIMH peYd ¢ YYETOM HX OCOOBIX 00pa30BaTeNbHBIX MOTpeOHOCTEH
aIanTHPOBAaHEl TEKCTOBBIE UAcTH 3ajad, 9YTO IOJpa3yMeBaeT YIIPOLICHHE
KOHCTPYKIMH IO TIpaMMaTHYECKOMY M  CEMaHTHYeCKOMY OGOPMIIEHHUIO,
UCIIOJIb30BAHUE MTPEUMYIIECTBEHHO O0IIEYNOTPEOUTENbHON ICKCHKH.

4. CTpyKTYpa M cofiep:KaHHe IK3aMeHaAllMOHHOI padoThI

KomruiekT 3K3aMEeHAllMOHHBIX MaTepuaioB IO Marematuke s [BD-9
B yCTHOW (opMe cOCTOUT U3 15 OmieroB. YdacTHHKaM 3K3aMEHa JIOJDKHA OBITh
MpEAOCTaBICHAa BO3MOXKHOCTH BBIOOpa JK3aMEHAI[IOHHOTO OwWiieTa, MpHU ITOM
HOMEpa U COJICpKaHUE 3aJaHMs dK3aMCHAIIMOHHBIX OWJIETOB HE IOJDKHBI OBITh
M3BECTHBI YYAaCTHUKY HK3aME€Ha B MOMEHT BBIOOpa 3K3aMEHAIIMOHHOTO Oujera u3
MPEITIOKCHHBIX.

Kaxxpiii OMieT COCTOWT U3 TSATH 3aJlaHu, KOKI0e 3aJJaHue COACPIKHUT JBE
aJbTepHATUBHbIE 3aauM.

3agaHusl MOCTPOCHBI C YYETOM B TOM YHCIE CIEAYIOIUX NPEIMETHBIX
pe3yIbTaTOB OCBOEHHS OCHOBHOW O0pa3oBaTeNbHON IMPOrpaMMBbl OCHOBHOTO
o01rero o0pa3oBaHus:

«15) s cnensix ¥ c1a00BUAALINX 00YUYAOIIUXCS:

— BIaZieHUE IpaBWIaMHU 3allUCH MaTeMaTHYeCKuX (OPMYNI U CHEIHATbHBIX
3HAKOB peNbe)HO-TOYCTHOMN cucTeMbl 00o3HaueHwuii JI. Bpaitns;

—  BIajicHUC TaKTHIILHO-0CSI3aTEIbHBIM crnocooom obcneoBaHus
U BOCHPHATUS pelIbeHBIX HU300paKEHHH MPEeIMeTOB, KOHTYPHBIX
n300pakeHUH TeOMETPUIECKUX (DUTYp U T.IL;

— YyYMeEHHE 4YHTaTh pelbepHble TpapuKH DIEMEHTAPHBIX (QYHKIMA Ha
KOOPIMHATHOM IIOCKOCTH, IPUMEHSTH CIeUUaIbHbIe MPUCTIOCOOICHUS IS
pelibe(PHOTO YePUCHUS.

Kaxnerii Oumner comepXuT 5 3agaHdil, KOHTPOJHPYIOMIAX OJIEMEHTHI
coJiepyKaHusI KypCOB MaTeMaTHUKH:

1. Mamemamuxa. 5—6 K1accel;

2. Aneebpa. 7-9 xnaccer,

3. T'eomempus. 7-9 xnaccer;

4. BeposmHocms u cmamucmuxa. 7-9 xiaaccel.

B Tabmune 1 mpuBeneHO pacrpeneieHHe 3aJaHud 10 OCHOBHBIM
COJIep)KaTEeNbHBIM pa3ieNiaM.

© 2026 denepanbHas ciayx0a 110 Haa30py B chepe 00pa3oBaHMs H HAYKH 3

Maremaruka. 9 xiacc I'BD (yctHas dopma)

Tabauya 1
Pacnpedenenue 3a0anuti 5K3aMeHaAyUOHHO20 Ouiema
1O OCHOBHBIM COOEPHCAMENbHBIM PA30enam (memam) Kypca MamemamuKu

CopeprkarenbHble OJIOKH 110 TeMaM Kypca KonunuecTBo 3aanuii
Anrebpa 3
I'eomerpus 1
BepositHOCTB 1 cTaTucTHKA 1

Hmoezo 5

I[lpn mpoBepke MaTeMaTWYEeCKOW TMOJTOTOBKM YYaCTHHKOB HK3aMeHa
OIICHUBAETCSI yPOBEHB, HA KOTOPOM C(OPMUPOBAHBI CIEAYIOIINES YMECHUS:

—  BOCHPOM3BOJIUTH OMNPECICHUS MaTEMaTHYECKUX OOBEKTOB, (hOPMYIUPOBKH
TEOpeM W WX JI0Ka3aTelbCTBA, COMPOBOXKIAsA WX HEOOXOAMMBIMHU
4epTekaMu, pUCYHKAMH, CXEMaMU;

—  HCMOJB30BaTh M3YYECHHYIO MATEMATHUECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY;

— TPUBOIWTH MPUMEPHI TEOMETPHUECKHX (DUTYp U KOHPUTYPALUid, TPUMEPHI
MPUMEHEHHS U3yYSHHBIX CBOWCTB, (DaKTOB U METOMIOB;

— OTBeYaTh Ha BOMPOCHL, CBA3aHHBIC C W3YYCHHBIMH MAaTEMAaTHYCCKUMH
(hakTaMu, MOHATHSMHU U UX CBOWCTBAMH, C METOAAMHU PELICHUS 33/1a4;

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

— TPOBOJUTH II0 U3BECTHBIM (opMysaM U TIpaBHIaM TpeoOpa3oBaHUS
OYKBEHHBIX BBIPAXKCHUIl, BKIFOUAIOIIUX CTEIICHHU, PaIUKAIIbI;

— OTBeYaThb Ha BOIPOCHI, CBSA3aHHBIC C W3YYCHHBIMU TpadukaMu (yHKIHMA
U UX CBOMCTBaMH,

— peuiath JIMHEHHBIC, KBaJpaTHbIC, JPOOHO-pallMOHATbHBIC YPaBHEHHS
1 HEPaBEHCTBA,

— peliaTh TeOMETPUYECKHE 3314l Ha HAXOXKICHHE T€OMETPHUCCKUX BEIIMYMH
(mnvH, yTII0B, MI0maaek);

—  TPOBOJAUTH JOKA3aTEIbHBIC PACCYNKICHHS B XO/I€ PEIICHHUS 3a1a.

5. IIpoao/KMTEILHOCTh MOATOTOBKH OTBETA HA 3aJaHus Ouera
Jns TOATrOTOBKM OTBETa Ha BOMPOCH Omiera YYacTHHKY OJK3aMeHa
npenocrasiserca 90 MUHYT.

6. lonoJiHMTe/IbHBbIE MATEPUAJIBI H 000PY/I0OBAHUE

[lepeueHb OMONHUTENBHBIX MaTEPHAJIOB U 00OPYIOBAHUS, HCIIOJIb30BAHUE
KOTOpBIX pa3pemieHo mnpu nposedeHun ['BD-9, yTBepxknaercs NpHKa3oM
Munnpocgemenus Poccun u Poco6puanzopa.

Ipu Bemonnenuun 3amganuit ['BD-9 B ycTtHOW Qopme pasperieHo
WCIIOJIb30BaTh JIMHEHKY /JIsi MOCTPOCHUSI YepTeKe M PUCYHKOB; CIIPaBOYHBIC
MaTepuanbl,  COJCp)Kallue  OCHOBHbIE  (OpMYJIBI  Kypca  MaTeMaTHUKH
00pa3oBareNbHON MPOrpaMMbI OCHOBHOTO O0IIETO 00pa30BaHMsI.
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7. CuctemMa OLIeHMBAHHUS OTBETOB YYACTHUKOB 3K3aMeHa
IIpn MOATOTOBKE K OTBETY MOXKHO IOJNB30BATHCS UYECPHOBHKOM. 3aIHCH
B UEPHOBHKE HE YUUTHIBAIOTCS IIPHU OLIEHUBAHUH PAOOTHI.
OTBeThl Ha KaXJO€ 33JaHHE OLCHUBAIOTCS MAKCHMAIbHO 2 TEPBHYHBIMH
Oamtamu.
O0600mEénHas cxeMa OICHUBAHUS YCTHOTO OTBETa KaXJOro 3a/aHus
BKJIIOYAET JIBE COCTABISIOIINX:
1) o3By4YeHHas MOCIENOBATEIBHOCTD PACCY)KICHUH WM JIOTHKA PEILICHNS;
2) O03BYYCHHBIH OTBET.
OreHuBaHNE BBINOJHEHUS KaXAOro 3aJaHus Ha dK3aMeHe II0 MaTeMaTHKe
OCYILECTBIISIETCS] B COOTBETCTBUH CO CIEAYIOIINMH KPUTEPUIMHU.

Tabauya 2
Kpumepuu oyenusanus gvinonnenus 3a0anus

ConepxaHue KpUTepus Banmst

OTBET HK3aMEHYEMOI0 XapaKTepU3YeTCS CMBICIOBON IEIbHOCTHIO 2
U TI0CJIeIOBATENILHOCTBIO U3JI0XKEHUS:

JIOTHYECKHE OIIMOKH OTCYTCTBYIOT, IOCIENOBATENBHOCTD H3JIOKEHHS
He HapyIlIeHa, 0JTydeH BepHBII OTBeT,

NI

JOMYLICHBl HECYIIECTBEHHBIE HETOYHOCTH, KOTOpBIE HE MPHBEIH
K HEBEPHOMY OTBETY

OTBEeT HK3aMEHYEeMOro XapaKTepU3YeTCS CMBICIOBOH IETbHOCTHIO 1
W TOCIEAOBATENbHOCTBIO W3JNOKEHHS, HO JOMYIIEHBl OIIHOKH/
HETOYHOCTH, TIPU 3TOM TIOJIY4YEH BEPHBIil OTBET,

nim

NP BEPHOHM TOCIIETOBATENEHOCTH DPACCY)KACHUH (JIOTUKE pPELIeHUs)
MOJTyYeH HEBEPHBIH OTBET,

N

03BYYEH TOJIBKO BEPHBIIl OTBET

ﬂpyl"l/le ClIydyan, HC COOTBETCTBYIOIINEC YKA3aHHBIM BBILIC KPUTCPUAM 0

Maxkcumanvrolii Oann 2

* Tlpn OUEHWBAHWM YCTHOTO OTBETA DJK3AMEHYEMBIX C THKENBIMH HAPYNICHUSMH PEUH,
C HapylIEHUAMH ONOPHO-ABUIATENBHOIO aiapara YYHTBIBAIOTCS MX pedeBble ocoOeHHocTH. Ilpu
HQIUYMU OOBEKTUBHBIX OTPAHMYEHUH IO COCTOSIHHIO 3[0POBbS KPUTEPHH «peueBas CBSI3HOCTB»
HCKJIIOUAeTCsl, He YYMTHIBAIOTCS TAaKHME XapaKTEPUCTHKU PEuH, KaK HeJ0CTaTO4Has MHTOHAIIMOHHAsS
BBIPA3UTENBHOCTh, 3aMCHJICHHBI TEMII U OTCYTCTBUE IUIABHOCTH, CKaHIMPOBAHHOCTH DEYH,
IPOSIBIICHUS] arpaMMaTU3Ma, CHIKAIOTCS TpeOoBaHUs K 00bEMY pedeBbIX BHICKA3bIBAHUH.

MakcuManbHbI MEepBUYHBIA Oail 3a BBINOJHCHHUE HK3aMEHAI[MOHHOW
pabotsl — 10.

Pesynbprarom sKx3ameHa SBISETCA OTMETKA, KOTOPAs OIpeleNsercs MyTEM
MepeBoJia  MEPBHYHBIX 0a/uIoB, MOJYYCHHBIX YYaCTHHKOM OJK3aMeHa 3a
BBITIOJIHEHUE BCEX 3aJJaHHUI 3K3aMEHALIMOHHON paboThI, B MATHOAJUIBHYIO CUCTEMY
onenku. [llkana mepeBoja ycTaHABJIMBAETCS OPraHOM HCIIOJHUTEIBLHOW BJIACTH
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cyosexta Poccmifickoit  demepannu, OCYIMIECTBIAIOIIAM TOCYIapCTBEHHOE
ynpasiieHue B chepe o0pa3oBaHusL.

B rtabmuue 3 mnpuBeneHa pexkoMeHIyeMas IIKaja [epeBoja IMepPBUYHBIX
6ayIoB B NATHOAIUIEHYIO OTMETKY.

Tabauya 3

Pexomendyemas wkana nepegooa nepeuyHvlx 6AII08 8 NAMUOALTLHYIO OMMEMKY
OTMeTKa Mo MATHOAUIHLHOM IIKaje «2» «3» «4» «5»
JluamasoH epBUYHBIX OAJLIOB 0-3 4-6 7-8 9-10

B 4mci0 3KCcrepToB, NPUBIEKAEMbBIX K OIICHUBAHUIO OTBETOB 3K3aMEHYEMbIX
C HapylIeHHEM CIIyXa, pEKOMEHIyeTCs BKIIOYATh YUHTENs-Ae(eKTorora
(cypmonenarora).

8. U3meHeHus B 3k3aMeHAIMOHHBIX MaTepuaJax 2026 roga
no cpaBHenuio ¢ 2025 ronom

W3MmeHeHuss CTPYKTypbl M COJEp>KaHHs SK3aMEHALMOHHBIX MaTepHajioB
OTCYTCTBYIOT.
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Oo6pa3zen IK3aMeHAIIHOHHOTO OUJIeTa
I'B3-9 (ycTHas ¢opma) 2026 rona no MATEMATHUKE

Cornacno nyHkram 61, 62 Ilopsinxa nposeaenus I'MA-9, npu noaroroske
K OTBETy MOXHO IIOJIb30BaThCS UEPHOBUKOM. 3allUCH Ha YEpPHOBUKE
HE YYHUTHIBAIOTCS MPH OLIEHUBAHUM OTBETA.

BWIET
BrimoxauTe oqHO 13 IBYX 3adaHUi.
a) Haiinure 3HaueHue BBIpaKEHUS %—% IIpencraBeTe pe3ynpTaT B BUIE

HECOKPAaTHUMOM 0OBIKHOBEHHOH 1poOu. B 0TBET 3anuIunTe YuCIUTENb STON Ipoou.

OTBeT:

0) Ha xoopauHaTHO# mipsiMoii otMmedenbl Touku A, B, C, D. OmHa w3 HHX

CcOOTBEeTCTBYET uuciy « 52 . Kakas 3To Touka?

A B C D
— | &>

7 8 9

1) Touka A 2) Touka B 3) Ttouka C 4) Ttouka D
OtBet: D
BrinmonuuTe 01HO U3 ABYX 3aaHUN.

. 12 12
a) Haiinure xopeHb ypaBHEHUS =——.

x+5 5

OrtBeT:

o 2 4
0) Haiiqure 3Hauenne Boipaxkenust / (—a)” -a~ npu a=3.
Ortger:
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BrinonuuTe 01HO U3 ABYX 3aaHUM.

a) 3BectHo, 4ro B TpeyroabHuke ABC B
AC =14, BM — menunana, BM =10. Hatigure
AM .
A M C
OrtBer:
B

0) Oxpy>XHOCTh C LIEHTpoM B Touke (O omMcaHa OKOJO
paBHOOepeHHOTO TpeyroiabHUka ABC, B KOTOpOM
AB=BC u ZABC=57°. Haiinure yron BOC. Ortser
JaiiTe B rpajaycax.

OrtBeT:

BrimoaauTe 0HO U3 IBYX 3adaHUi.

a) B HeKOTOpOM CIyJallHOM OIBITE CIy4aiHOe COObITHE B HMEET BEPOSTHOCTH
0,74. Haiinute BEpOSTHOCTb TPOTHBOITIOJIOKHOTO COOBITHSI.

OrtBeT:

0) B nmemstom ¢usmKo-mMaTeMaTHYeCKOM Kiacce ydarcs |2 ManpumkoB H
4 neBouku. Ilo xkpeOuio OHM BBIOMpAIOT OJHOTO AEXKYpPHOro mo kiaccy. Kakoa
BEPOSATHOCTB TOTO, YTO ATO OyAET MATLYHUK?

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

BrimiosiHuTEe 071HO U3 ABYX 3aJIaHUH.

a) B kade ecTh TONBKO KBaJpaTHBIE CTOJIMKH, 32 KOKIBIH U3 KOTOPBIX MOTYT CECTh
4 uyenoBexa. Eciam caBuHYTh JBa KBaJApaTHBIX CTOJHMKA, TO MOJIYYHTCA CTOJ,
32 KOTOphIE MOTyT cecTh 6 wuenoBek. Ha pucynke

U300pak€H ciy4ail, KOrja CIBHUHYJIM 3 KBaJpaTHBIX @ @ @

CTONMKA BHOJb OfHOW JsuHMU. Ilomywwmncs cton, 3a @ @

KOTOpBIE MOryT cecTb & uenoBek. CKOJIBKO 4YeJIOBEK
CMOXET CECTh 3a CTOJI, KOTOPBIM MOJYYUTCS, €CIU @ @ g
cABUHYTh 20 KBaIpaTHBIX CTOJIMKOB BJIOJIb OJHOM JIMHUU?

OrtBer:

0) /[Ba BejocuneaucTa OJHOBPEMEHHO OTIpaBisilOTCS B 140-KMIOMETpOBBIH
npober. IlepBblii emeT co CKOpOCThIO, Ha 6 KM/4 Oonblieidl, 4eM BTOPOH,
U npuObBacT K (GuHUIIY Ha 3 daca paHbllie BTOporo. Haiiaure ckopocTh
BEJIOCHIIETUCTA, TIPUIIEAIIETO K (DHHUIIY BTOPBIM.

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

CIIPABOYHBIE MATEPHUAJIBI 11O MATEMATHUKE
AJITEBPA

o 2
e dopmyna KOpHEH KBapaTHOTO ypaBHeHUs ax ~ +bx+c=0:

L_—bxVD

, TIe D=b"-4ac.
2a

e Eciu KBapaTHBIH TPEXWIEH ax - +bx + ¢ UMeeT ABa KOPHA X{ U X3, TO
ax’? +bx+c=a(x—x;)(x—x3);
eCIH KBAJPATHBIH TPEXUIEH ax - + bx + ¢ MMeeT eMHCTBEHHBIH KOPEHb X ¢, TO
ax’ +bx+c=a(x—x0)2

e AOcuucca BepIIMHbI MapadoJIbl, 331aHHOM ypaBHEHHEM ) = ax *ibxte:
Xog=— i
2a
e dopmyina n-ro wieHa apudMeTHIecKoii nporpeccunt (da , ), NEpBblil WieH
KOTOPOM paBeH a| U pa3HOCTb paBHA d :

a,=a;+d(n-1).

e dopMyna CyMMbI IEPBBIX 71 IEHOB ApH(METHIECKOM IPOIPECCUH:
(ar+a,)n
5 .

e dopMyna n-ro 4ieHa TeOMETPUYECcKON Iporpeccuu b, epBblil 4IeH KOTOpoi

S, =

paBeH by, a 3HaMeHATENb paBeH ¢ :

by=bi-q""
e dDopMyna CyMMBI IEPBBIX # YJIECHOB F€OMETPUYECKON IPOrPEeCCHU:
(a"-1)h
S, =
qg-—1

e DOopMyIIbl COKPAILIEHHOTO YMHOKEHUS:
(a+b)’=a’+2ab+b’;
(a=b)>=a’—2ab+b";
a’—b>=(a-b)(a+b).
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Maremaruka. 9 kinacc I'BD (yctHas dpopma)

e CBoiicTBa apu(h)METHIECKOTO KBAJPATHOTO KOPHS:

Ja

x/ab=\/Z~\/g npu a=>0, =0, £=—anpna20,b>0.

b Vb

e Caoiictpa crenenu ipu a >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 ) =q""; (ab)'=a"-b"; (—) ==,
b b"

TabJuna KBaApaToB ABY3HAYHbIX YHCe]

Enununubt
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

JecaTku

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

o (I[N AR =

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

I'EOMETPUA

CyMMa yTJI0B BBITKIIOTO 71 -yronbHuKa pasaa 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”ABIZ: AD
% My =2c+4D
2
A c A D

OnucaHHas ¥ BIMCAHHAS OKPYKHOCTH [IPABHJIBHOIO TPEYTOJIbHAKA
R= a3 . av'3
3 6
a
o3 a3
== =

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

Hns tpeyronmpHuka ABC co cropoHamu AB=c,
AC=b, BC=a:

a_b_c_ZR’

sind sinB sinC

rac R - paaunyc OIMMCaHHOMN OKPYXKHOCTH.

Jus TpeyrompHuka ABC co cropoHamH AB=c,
AC=b, BC=a:

c?=a’+b*=2abcosC.

B
A
A b C
Jnuna oxpyxsoctu C =2mr.
IInomanp kpyra S = e

ITnowaou ¢uzyp
ITapannenorpamm TpeyronbHUK
1
b/ |, S=ah, b S=ah,
Y S=absiny Szlabsin'y
a a 2
Tpanenus Pom06

b
2th A‘ d,, d, — muaronanu
h = .
s <ao s-lag,
2
i
a

Ilpamoyzonsusiit mpeyzonvnux

sino =
c a
coso =
a
b

ol ol

tgo=—

S
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Maremaruka. 9 kinacc I'BD (yctHas dpopma)

Teopema [Mugaropa: a tpr=c’.

.2 2
OcHOBHOE TPUTOHOMETPHUUYCCKOE TOXKICCTBO: SIn 0.+ COS O = 1.

HexoTopble 3HaueHUsI TPUTOHOMETPHYECKUX GyHKIUHI

o | rpagycer | 0° 30° 45° 60° 90° | 180° | 270° 360°
sino 0 1 ﬁ ﬁ 1 0 -1 0
2 2 2
cosa 1 ﬁ ﬁ 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 0 0
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