Martemaruka. 9 knacc I'BD (mucbMenHas popma)

Cornacosano npexncenareneM HMC ®I'BHY «PUIN» no KUM

JJI Y9aCTHUKOB THUA ¢ HHBAJIMAHOCTBIO, OTPAaHUYICHHBIMHU BO3MOKHOCTSAMH 31I0POBbS
(mpotoxon HMC Ne 1 ot 07.11.2024 r.)

V1eepknaeHo npukazom GIBHY «DUITH» Ne 427-1T ot 14.11.2024 1.

CHEIMUPUKALIASA
JIK3aMeHAIMOHHBIX MAaTePHUAJIOB AJs poBeaenus B 2025 roay
rocy/IapcTBEHHOI'0 BHIIYCKHOI'0 IK3aMeHa M0 00pa3oBaTeIbHbIM
NMporpaMMaM OCHOBHOT0 001iero oopasoBanus (mucbMeHHasi popma)
no MATEMATUKE

1. HazHayeHue 3K3aMEeHALMOHHOW PadoThI

TocynapcrBenHbidi BeIyckHOM dKk3ameH (I'BD) npencrapnseT coboii popmy
TOCYIapCTBEHHON WTOTOBOM aTTeCTallil 10 00pa30BaTeNbHBIM IMPOTpaMMaM
OCHOBHOTO 00mero oOpa3oBaHWS, MPOBOJUMONW B IEIAX  ONPEHCICHHS
COOTBETCTBUSI  pE3YyJbTATOB  OCBOCHMS oOOydaromumucs 00pa3oBaTeIbHBIX
MpOTrpaMM OCHOBHOTO OOIIero 00pa30BaHWSI COOTBETCTBYIOUIMM TpPeOOBAHUSIM
(benepadbHOTO  TOCYZApCTBEHHOTO — OOpas3oBaTeNbHOTO  cTaHmapra. [BD
IPOBOAMTCS A OOYyYaroLIMXCs, OCBaMBAIOIIMX OOpa3oBaTENbHbIE IPOrpaMMbl
OCHOBHOTO 00mero o0pa3oBaHHs B CIENUAIBHBIX y4eOHO-BOCHHTATEIbHBIX
VUPESKACHUSIX 3aKPBITOTO THMNA, a TaKKe B YUPEKICHUSAK, HCIIONHIIOMINX
Haka3aHWe B BUJE JIMIICHUS CBOOOMBI, a TaKkKe I OO0YYAIONIMXCS, IKCTEPHOB
C OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 30POBBSI, 00yUaroIuXCsl, SKCTEPHOB — AETel-
WHBAJIMIOB ¥ WHBAIWAOB, OCBAaMBAIONIMX O0Opa30BATENbHBIE POTPaMMBI
OCHOBHOTO 00IIIEro 00pa3oBaHMsI.

I'BD npoBoaurcst B coorBeTcTBUM ¢ DeepanbHbIM 3akOHOM OT 29.12.2012
Ne 273-@3 «OO6 oOpasoBanun B Poccuiickori ®enepaumu» u  Ilopsakom
MPOBENIEHUsT TOCYAAPCTBEHHON WTOTOBOW aTTeCTallMd 110 00pa3oBaTENbHBIM
mporpaMMaM OCHOBHOTO O0IIero o0pa3oBaHHs, YTBEPKIEHHBIM IMPHKA30M
Munnpocsemienust Poccum u PocobOpnamzopa ot 04.04.2023  Ne 232/551
(3apeructpupoBan Muntoctom Poccun 12.05.2023 Ne 73292).

2. IoKyMeHTBI, Onpee s 0ue CoaepKaHue IK3aMeHalHOHHOi padoThl

CopepkaHue SK3aMEHAIMOHHBIX MarepuanioB ['BD-9 ompenensiercs Ha
OcHOBEe  (pelepalbHOrO  TOCYAAapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAapTa
OCHOBHOTO 001Iero oopazoBanus (nanee — ®I'OC):

1) npukaz  MuHuctepcTBa  mpocBemieHust  Poccuiickorn  Denepanuu
or 31.05.2021 Ne287 «OO6 ytBepxkaeHUH (HeaepaibHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa OCHOBHOTO 00MIEro 00pa3oBaHMs»;

2) mpuka3 MununcTepcTBa 00pazoBaHus M Hayku Poccuiickoit denepanuu
ot 17.12.2010 Ne 1897 (c uamenenusimu 2014-2022 rr.);

3) nmucemo PocoOpHamzopa ot 19.12.2023 Ne 04-389.

JeranuzupoBaHHble TpeOOBaHMA K pE3yJbTaTaM OCBOCHMS OCHOBHOM
00pa3oBaTenbHON IPOrpaMMbl OCHOBHOTO 00LIero 00pa3oBaHMs, IPOBEPsiEMbIe Ha
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ocHope O®I'OC 2021r., ABIAIOTCS IPEEMCTBEHHBIMH II0  OTHOLICHUIO
k TpeboBarnsM OI'OC 2010 T.

[Ipu pa3paboTke SK3aMEHALMOHHBIX MarepuanoB ['BD-9 yuwuteiBaercs
conepxkanue (eaepaNbHON 00pa30BaTENBHOM MPOTPaMMbl OCHOBHOTO OOILETro
obpa3oBanns (mpuka3 MunucTepcTBa mpocsernenus Poccuiickoit dexepannu ot
18.05.2023 Ne370 «OO6 yrtBepxaeHuH (enepaibHO  00pa3oBaTeNbHOM
MPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus» (¢ U3MEHEHHUAMH)), QenepanbHON
aJanTHPOBAaHHOI 00pa3oBaTENbHON MPOTPaMMBI OCHOBHOTO OOIIETro 00pa30BaHUs
Uil 00yJaromMXCs C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS  (TIpHKa3
MunucrepcrBa npocsenienuss Poccuiickoii @enepannu ot 24.11.2022 Ne 1025
«O0 ytBepxkaeHuH (eaepaibHON aganTHPOBAaHHONW 00pa30BaTEIbHON MPOrpaMMbl
OCHOBHOTO 00miero o0pa3oBaHMS [ OOYYalOIIUMXCA C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMHU 3JI0POBbBSI»).

3. O0uime MoOAX0/bI K 0TGOPY cOepKaAHMS, Pa3padoTKe CTPYKTYPbI
IK3aMeHallMOHHOI padoThI

IIpu pa3zpaboTke CTPYKTYpHl U OTOOpE COAEpKaHUS SK3aMEHAIMOHHOM
paboThl peayn30BaHbl CHCTEMHO-ACSTEIBHOCTHBIN, YPOBHEBBIH U KOMILICKCHBIN
MTOJIXOJTBI K OIIEHKE 00pa30BaTENbHBIX JOCTHKECHUI 00yJaroIuXcsl.

JIM9HOCTHBIE ~ PE3yNbTaThl ~ OCBOCHUS  OOYYAIONIMMHUCS  OCHOBHOWM
obOpa3zoBarenbHOl nporpaMmel (Ha ocHoBe GI'OC 2021 r.) oTpakaroT roTOBHOCTh
00yJarommxcsi  PyKOBOJCTBOBATHCS ~ CHCTEMOH  MO3ZUTHBHBIX  IIEHHOCTHBIX
OpUCHTAIlMH W PacIIMpEeHHe OIBITa JEeSITENbHOCTH Ha €€ OCHOBE W B Ipolecce
peaiu3allii  OCHOBHBIX  HAINPABIIGHUH  BOCIIMUTATEIBHOW  JCSTEIHHOCTH.
ConepkaHue W pe3yJsbTaThl BBHINOJIHEHMs 3ajaHuii ['BD cBsf3aHBl B TOM uucie
C IOCTM>KEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM
MpOTrpaMMBbl B 4acTH (PU3WYIECKOr0, TPYIOBOTO, JKOJOTHUECKOTO BOCIIHTAHUS,
a TaKXKe MPUHATHS [ICHHOCTH HAYYHOTO TIO3HAHHS.

Brutou€HHBIE B 9K3aMEHALMOHHYIO PadOTy 3aaHusl BBIBIAIOT JOCTHKEHHUE
METalpeIMeTHBIX W NPEAMETHBIX  PE3yNIbTATOB  OCBOCHHS  OCHOBHOM
o0pa3oBaTeNnbHOW  MPOrpaMMBl  OCHOBHOTO  oOmiero  oOpaszoBanms. [lpu
BBIMIOJIHEHUH 3aJlaHu{, TOMHUMO TPEIMETHBIX 3HAHWHA, YMEHHH, HaBHIKOB
1 crioco0oB MTO3HABATENBHOM JeSITeNbHOCTH, BOCTPeOOBaHbI TaKxKe
yVHHBepcalbHbIe y4yeOHBIE TIO3HABAaTENbHBIE (3aMelIeHHe, MOJCTHPOBaHHE,
KOIMPOBAHUE WM JCKOAUPOBaHWE MH(MOPMAILIUH, JOTHYESCKUE OTEPalrH, BKIHOYAs
obmie TpuUEMBI  pelIeHus 3ama4 M JIp.), KOMMYHUKAaTUBHBIC (aJCKBAaTHO
nepefaBaTb MWHQOPMAIMIO U OTOOpaXKaTh MPEIMETHOE COAEPIKAHHE H YCIOBUS
NIESITETBHOCTH W peYd, apryMEHTHPOBaTh M OOOCHOBBIBATH CBOIO ITO3UIIHIO,
3aJ]aBaTh BOIIPOCHI, HEOOXOMUMBIE JUI OPraHU3alMU COOCTBEHHOH NEATEIbHOCTH
Y COTPYJHHYECTBA C MAPTHEPOM U JIp.) U PETYISATHBHBIE (CIOCOOHOCTh MPUHUMATH
W COXpaHATh YYeOHyI LeNb W 3aJady, IUIAaHHpOBaTh €€ pean3alulio,
KOHTPOJIUPOBaTh M OICHUBAaTh CBOU JCHCTBHS, BHOCHTH COOTBETCTBYIOIINE
KOPpPEKTUBBl B WX  BBIIOJHEHHE,  OCYLIECTBJIATH  KOHCTAaTHPYIOIIMH
Y TIPEJBOCXHUILNAOIINA KOHTPOJIb TI0 PE3YJIbTATy U CIIOCO0Y NEHCTBUSI, aKTyalIbHBIN
KOHTPOJIb Ha yPOBHE MPOU3BOJIHHOTO BHUMAHUS H JIp.) NEHCTBUSL.
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IIpm cocraBneHMH 3afaHWii W SK3aMEHAIIMOHHON paboTBl B IEJIOM
YYUTHIBAIOTCS MPEAYCMOTPEHHBIC (denepanbHOI aJIanTHPOBAHHOM
o0pa3oBareilbHOM  NPOrpaMMON  OCHOBHOTrO  o0miero  oOpa3oBaHus — AJis
0o0yJarommxcsi ¢ OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 3/I0pOBbS  0000LIEHHBIE
KPUTEPUU «3HAHUE W IOHUMaHHE», IPUMEHEHUEY, «PYHKIIMOHATBHOCTDY.

Jlns ryxuX, caaboCbIIanKX, MO3IHOOTIOXIINX, UMEIOINX KOXJICapHbIe
UMILUIAaHTBl YYaCTHUKOB 3K3aMEHA € Y4€TOM MX 00pa30BaTeNbHBIX MOTpeOHOCTEH
aJanTHPOBAaHBl TEKCTOBBIE YACTH 3aJad, YTO MOJApa3yMeBaeT YIPOIIEHUE
KOHCTPYKIM TIO0 TpaMMaTHYeCKOMY UM CEMaHTHYeCKOMY O(pOPMIICHHIO,
HCIIOJIb30BaHUE NIPEUMYIIECTBEHHO 00IIEYNOTPEOUTENbHON JIEKCHKH.

4. Buasi 3k3amenanuonnoi paéorsl 'BI-9

[Mucemennslit 5k3amern 'B3-9 no matemarnke MpOBOIUTCS B HECKOJIBKHX
¢dopmaTax B mensx yd€ra BO3MOXKHOCTEW pa3HBIX KaTEropuil €ro y4acTHHKOB:
yuactHukoB 0e3 OB3 u yuactHukos ¢ OB3.

Ix3amenayuonnvie mamepuanvt ¢ 100-wu nomepamu eapuanmog — s
yuyactHuKOB ['BD-9 6e3 OB3 u oOyuaromumxcs ¢ OB3: riyxux, ciabocnblmaimux,
MO3THOOMJIOXIINX, HMEIOUIMX  KOXJIeapHble  HMMIUIAHTAThl  AK3aMEHYEMBIX;
¢ TSOHKENBIMU HApPYIISHUSAMH PEUHd; ISl 00YUAIOMIUXCS, IKCTEPHOB C HAPYIICHUSIMHU
OmnopHo-IBUrarenabHoro ammapara (nanee — HOZMA), ocBauBatomux BapuaHt 6.1
®AOII O00'; ¢ paccTpoiicTBAMH ayTHCTHYECKOTO CIICKTPA; MHBIX KATETOPHIA
yuacTHHKOB ['BD, KOoTOpeIM TpebyeTcs CO3[aHHE CIEIHAIbHBIX YCIOBHH
(c mmabeToM, OHKOJIOTHYECKUMU 3a00JIeBaHHUSIMHU, aCTMOH U JIp.).

Ix3amenayuonnvie mamepuanvt ¢ 200-mu nomepamu eapuanmog — s
CIenbIX O0ydaromuxcs, CIa0OBUAAIIMX M MO3JHOOCHENIINX oOyyaromuxcs. st
CIICTIBIX OOydaroImMXCs 3aJaHMs MEePeBOIATCS HAa pPelnbe(HO-TOUCUHBIH MIpH(T
bpaiins. Dk3aMeHalOHHbIE MaTepualbl aHanoruunsl 100-M HOMepaM BapHaHTOB,
HO B TEKCTax 3aJlaHU CBEJICHO K MUHUMYMY KOJIMYECTBO H300pasKeHHI.

dk3amenayuonnvie mamepuanvt ¢ 300-mu Homepamu eapuanmos — st
yuacTHHKOB ['BD-9 ¢ 3amepKKoi NCHXHYIECKOTO pa3BHTHS, OOYYAIOIIMXCSA MO
aJanTUPOBAaHHBIM  OCHOBHBIM  OOINEO0Opa30BaTeNbHBIM — IpOrpamMMmaM; ISt
obyuaromuxcs ¢ HOIA, ocBauBaromux Bapuant 6.2 ®AOIT OOO.

Onncanue K3aMeHAIMOHHBIX MaTEPHAIOB
¢ 100-Mmu HOMepaMHu BAPHAHTOB

5. CTpyKTYypa U cojiep;kanue IK3aMeHALMOHHOIi padoThI

Kaxnplii  BapmaHT 3K3aMeHallMOHHOW pabotsl ¢ 100-mMu  HOMepamu
BapUAaHTOB COJEPXKUT 13 3amaHuii 0a30BOTO ypOBHS CIIOKHOCTH W | 3amaHue
TIOBBIIIEHHOTO YPOBHS CIOKHOCTH. Bo Bcex 3amaHusXx HEOOXOIUMO 3amicaTh
OTBET B BHUJE [EJIOT0 4YWCJA, KOHEYHOW JECATHYHON JApoOM  WIU
[10CJIE€0BATEIbHOCTH LU(D.

1 o

Tlo 3aKiI04eHHI0 TICHXO0JI0ro-MenKo-Tiearoruyeckoit komuccun (nanee — [IMIIK) yuyactankam 'B2-9 ¢ HOJIA,
obyuarormest 1o PAOIT OO0 mr0boro BapuaHTa MPOrpaMMbl, MOTYT OBITh PEKOMEH/I0BAHbI SK3aMeHAlIHOHHbIE
Matepuaiisl ¢ 300-Mu HOMEpaMK BApUAHTOB.
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3amaHus TPYNIUAPYIOTCS HCXOAS W3 MX TEMATUYECKOW MPHHAIIEKHOCTH:
anredpa, TeoMeTpHs, BEPOSTHOCTD M CTATHCTHKA.

B osk3ameHaumoHHOW pabore ['BD-9  KOHTpOMUPYIOTCS  3IIEMEHTHI
coJep KaHUsI U3 CIIEAYIOIUX YIeOHBIX KypCOB MaTeMaTHKH:

1. Mamemamuxa. 5—6 xnaccsr,

2. Anzebpa. 7-9 knaccol;

3. l'eomempus. 7-9 Knaccwl;

4. Beposimnocms u cmamucmuxa. 7-9 xiaacchol.

B Tabmune 1 mpuBeneHO pacnpesieieHHe 3aJaHUid 10  OCHOBHBIM
coJiep KaTeNbHBIM pa3JiesiaM.

Tabruya 1
Pacnpeodenenue 3a0anuii no 0CHOBHBIM COOEPIHCAMENbHBIM PA30eNaM (memam)
Kypca Mamemamuxuy

CopeprkarenbHble pa3zesnsl (TeMbl) Kypca KonmdaecTBo 3amanmii
Anre6pa 9
Ceomerpus 4
BepostHocTh U cTaTucTHKA 1

Hroro 14

6. Pacipenesenne 3aiaHuii 9K3aMeHalMOHHOI1 paGoThI 10 YPOBHAM
CJI05KHOCTH

K 3amanmsm Ga3oBoro ypoBHS OTHOCHTCS 13 3amaHwii, HampaBICHHBIX
Ha MPOBEPKY OCBOEHMS 0a30BBIX YMEHUH U NPAKTUYECKUX HABBIKOB NIPUMEHEHUS
MaTeMaTUYEeCKUX 3HAaHUH B OBCEIHEBHBIX CUTYyalusX. K 3a1aHusM MOBBIILIEHHOTO
YpOBHS OTHOCHUTCS | 3amaHue, HapaBICHHOE HA TIPOBEPKY OCBOCHHS MaTEMATHKH
Ha MOBBIIIEHHOM YPOBHE CII0XHOCTHU.

7. IIpoaoKUTETbHOCTD IK3aMeHa
Ha BhInonHeHNE 9K3aMEHAMOHHON paboThl O MaTeMaThke naéres 3 yaca
55 muHyT (235 MUHYT).

8. TonoJHuTeIbHBIE MATEPHAJIBI M 000PY/10BaAHUE

TlepedeHnb MOMOTHUTENBHBIX MATEPUATIOB U 00OPYIOBaHHSI, UCIIOIb30BAHHE
KOTOPBIX pa3pelieHo mpu mpoBeaennu [B3-9, yTBepkmaercs mMpuKa3zoM
Munnpocsenienus Poccuu u PocodpHanzopa.

HeoOxoauMbie CrpaBOYHbIE MaTepUANTbl BBIJAIOTCS BMECTE C TEKCTOM
9K3aMEHAIMOHHOW paboThl. [lpu BbIMonHeHWU 3amanuii [BD-9 B nuckMeHHOU
(hopMe pasperaeTcst MoJib30BaThCS JTHHEHKOM.
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9. CuctemMa OLleHMBAHUS BBHINOJIHEHHUS OT/IEJbHbIX 3aiaHUIH
M IK3aMeHaLlMOHHOI pa0oThl B 11€JIOM

OnenuBanve BeINoNHeHHs 3aganuii KMIM (B ToM 4mcie yCTHBIX OTBETOB
yuacTHMKOB T'BD-9), OCYIIECTBIAIOTCS MNPEIMETHBIMH — KOMHCCHSAMH® 11O
COOTBETCTBYIOLIMM Y4€OHBIM TPEAMETaM.

Kaxnoe u3 3amanuii 1-14 ¢ KpaTKMM OTBETOM CUUTAETCS BBIOJHEHHBIM,
€CJIM 3aMMCaHHBIA OTBET COBMA/IAET C BEPHBIM OTBETOM.

MaxkcuManbHBI TePBHYHBIA 0ajul 32 BBINOJHEHHWE JK3aMECHAIIHOHHOM
pabotsl — 14.

PesynpraToM sK3amMeHa SIBISIETCS OTMETKA, KOTOpas OMpenelsieTcss MyTEM
mepeBoja IEepPBHYHBIX 0ayuioB, TIOMYYEHHBIX YYaCTHHKOM OK3aMeHa 3a
BBIMOJTHEHUE BCEX 3aJ[aHUil IK3aMEHAIIMOHHOW paboThl, B MATHOAIIBHYIO CHCTEMY
ouenku. lllkana mepeBoja ycTaHaBIMBaeTCSd OPraHOM HCIIOJHUTEIBLHON BIAcTH
cyObekta Poccuiickoit  ®exmepanyu, OCYHICCTBISIONIMM — TOCYJapCTBEHHOE
ynpasiieHue B chepe oOpa3zoBaHusl.

B Tabnmune 2 npuBeneHa pekoMeHayemas IIKaia IepeBoJia MEePBUYHBIX
6aJIJIOB B MATHOAIEHYIO OTMETKY.

Tabauya 2
Pexomenoyemas wikana nepeeoda nepsuyHsix 6a1106
8 NAMUOATILHYIO OMMEMKY

OTMeTKa 110 MATHOAIIBHON HIKae 2y «3» «4y «5»

JlnamazoH epBUYHBIX OaJIOB 0-3 4-6 7-9 10-14

10. M3MeHeHus B 3K3aMeHALIMOHHBIX MaTepuanax 2025 roaa
1o cpaBHeHn1o ¢ 2024 rogom

OO01mee KOJIMYECTBO 3aJaHUi yBenudeHo ¢ 12 1o 14 3a cuér BKIIOYCHHS
TpE€X TMPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHUM W yHaJeHUus OIHOTO 3aJaHus
MOBBIIIEHHOTO YPOBHS CJIOXKHOCTH. VICKITIOWEHO 3aJaHhe 10 TeOMETPHH C
pa3BépHyThIM oTBeTOM. MckioueHo 3amanue 11 mo anreGpe ¢ pa3BEPHYTHIM
OTBETOM, BMECTO HEro BKJIIOUEHO 33JlaHUe C KPAaTKUM OTBETOM, MPOBEpPSIOIIee T
JKe yMeHUsl. MakcuMalbHbIH EpBUYHBIN Oall HE M3MEHHIICS.

2 B uucno OKCIIEPTOB, IIPUBJIICKACMBIX K OLCHUBAHUIO OTBETOB DJK3aMEHYEMBIX C HapyUICHHEM CllyXa,

PEKOMEH/IyeTCsl BKIIIOUATh yYuTelsi-aedeKTonora (Cypaonearora) mo COOTBETCTBYIOMIEMY Y4eOHOMY MPEAMETY.
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O0001E¢HHDBIH NIJIAH BADHAHTA K3aMEHAIIHOHHBIX MATEPHAJIOB
I'BD-9 (mucbmennas ¢popma) 2025 rona no MATEMATUKE

(100-e nomepa sapuanmos)

Ypoenu cnoscnocmu 3adanus: b — 6azoswiil, I1 — nosviuenHblii.

Ne
3aJaHUs

IIpoBepsieMble NpeMeTHBIE Pe3yJIbTATHI
0CBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
MPOrpamMMbl

Yposenb
CJIOJKHOCTH

Makcumaib-
HbIii epBUY-
HbIH 6211
3a BBINOJIHEHHE
3alaHuA

YmMenne pemare 3aJa4d pasHbIX THUIIOB; YMCHHEC
pemate 3aaa4d, B TOM YHUCIEC U3 TOBCEHEBHO
JKHU3HHA

YmMenue pelaTtk 3aJadu pas3HbIX THIIOB; YMCEHHE
HCCIEN0BATh IMMOJYUYCHHOE PEIICHUE; YMEHUE PEIIAaTh
3aJa4M, B TOM YUCJIC U3 MTOBCEHEBHOM JKU3HHU

VMeHHe pemarth 3aladd PasHEIX THIIOB, HCCIENO-
BaTh MOJIyYE€HHOE PEIICHHE; YMEHHE PEeIlaTh 3aJa4u,
B TOM YHCJIC M3 IIOBCEJHEBHOI XKU3HH, Ha HAXOXKIe-
HHE TEOMETPHYECKUMX BEIHYHH C HPUMEHEHHEM
U3YYCHHBIX CBOMCTB (hUIyp U (haKTOB

YMeHue BBINONHATH ACHCTBUS C YHCIAMH, Ipel-
CTaBIATH YMCIIA HA KOOPAWHATHOM MPSMOU; YyMEHUE
JenaTh TPHUKHAKY W OIEHKY pe3yjibTaTa BBIUHC-
JICHUH

YMeHune pemiath JMHEHHBIC W KBAaApaTHBIC ypaBHE-
HYs, CHCTEMbl JIMHEHHBIX YpaBHEHMH, JIMHEHHbIC
HEPaBEHCTBA M UX CHCTEMBI, KBaJIpaTHbIE U JAPOOHO-
panroHaNbHBIE HEPABEHCTBA, B TOM YHCIE MPH pe-
HICHUH 33/1a4 U3 JPYTHX NPEIMETOB U MPaKTUUECKUX
3a/1a4

YMeHHe BBITOIHATH PacuéThl 1Mo Gpopmyiiam, Ipeod-
pa3oBaHHs BBIPAKEHHWH, B TOM HYHCIE C HCHONb-
30BaHHEM (POPMYI Pa3HOCTH KBAJAPaTOB M KBaJpara
CYMMBI ¥ Pa3HOCTH

YMenue ctpouts rpapuku GyHKIM, HCIONB30BaTh
rpadMKu UL ONpENeNeHUs CBOMCTB IPOLECCOB
1 3aBUCUMOCTEH U1 pEIICHUS 3ala4 M3 JPYTrux
Yy4eOHBIX TPEIMETOB M pEanbHOW JKH3HHU; yMEHHE
BBIp2XaTh (OpMyJaMH 3aBHCHMOCTH MEXKIYy Be-
JMYUHAMEI

YMeHue pemaTh JUHEWHBIE W KBagpaTHBIE YpaB-
HEHUS, CUCTEMbl JIMHEHHBIX YpaBHEHUH, JIMHEHHbIE
HEpaBEHCTBA M MX CHCTEMBbI, KBaJpaTHbIE U TPOOHO-
palMOHAIbHBIC HEPaBEHCTBA, B TOM YHCJE MpPU pe-
[ICHUH 337129 U3 IPYTUX IMPEIMETOB U MPAKTHUECKUX
3a7a4; YMEHHE HCIOJIb30BATh KOOPIUHATHYIO Mpsi-
MYIO H KOOPJHHATHYIO IUIOCKOCTB ISl H300paKEeHUst
peleHui ypaBHEHHH, HEPAaBEHCTB U CUCTEM
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Ne
3aJaHUs

IIpoBepsiemMble npeAMeTHBIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOI
NMporpamMMbl

YpoBenn
CJI0KHOCTH

Makcumalib-
HBIi IepBHY-
HbBIH 0211
3a BBINOJIHEHHE
3aIaHus

YMeHue mpuMeHsATh (HOpMYINBI HEepUMeTpa U ILIO-
OIagd  MHOTOYTOJBHUKOB, JUIMHBI  OKPYXXHOCTH
Y IJIOIIAIU Kpyra, 00béMa MpsIMOYTOIbHOTO Mapal-
JIeNeTNIe1a; YMEHHE NPUMEHATh NPH3HAKH PaBeH-
CTBa TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB Tpe-
yrojpHuKa, Teopemy Iludaropa, TpuroHomer-
pUYECKHE COOTHOINCHUS JUIS BBIYHCICHHS JJIHH,
pacCcTOsTHUM, TuIoaaAen

YMeHue mpuMeHsATh (HOpPMyINBI IEepuMeTpa U IUIO-
@l MHOTOYTOJbHUKOB, JUIMHBI  OKPYXHOCTH
1 IJIOIIAAN Kpyra, 00béMa MpsIMOYTOJIBHOTO Hapai-
JIeJIeNUIe1a; YMEHUE NPUMEHSTh NPU3HAKU PABEH-
CTBa TPEYTOJIFHUKOB, TEOpEMy O CyMMeE YTJIOB
TpeyroibHuka, Teopemy Iludaropa, TpHUroHOMET-
pUYECKHE COOTHOIICHMS! JUIS BBIYMCIEHHS MIJIVH,
paccTosHUM, IIomaei

11

YmMenue pacro3HaBaTb HUCTHHHBIE W JIOXKHBIC BbI-
CKa3bIBAHUS

12

VYMeHne pemarh 3aJa4M Pa3sHBIX THIIOB;, YMEHHE
COCTABJIATH BBIPAXKCHUs, YPABHEHMs, HEPAaBEHCTBA
U CHUCTEMBI II0 YCJIOBMIO 3a/laudl, MCCIENOBaTh IO-
JIy4E€HHOE PEIICHUE

YMeHHEe HaXOOUTh BEPOSTHOCTH CIYYalHBIX CO-
OBITHH B ONBITaX C PAaBHOBO3MOXKHBIMH DIJIEMEH-
TAPHBIMH COOBITUSIMHU

Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

Onucanue 3K3aMeHAIHOHHOI padoThI
¢ 200-Mu HOMepaMHu BAPHAHTOB

5. CTpyKTypa U cofiep;kaHue 3K3aMeHalMOHHOIi padoThI

Kaxnplii  BapmaHT 3K3aMeHallMOHHOW pabotsl ¢ 200-mMu  HOMepamu
BapUaHTOB colepUT 11 3amaHuii 0a30BOrO ypOBHs CIIO)KHOCTH W | 3amaHue
MIOBBIIIEHHOTO YPOBHS CJIOXHOCTH. Bo Bcex 3agaHusAX HEOOXOIMMO 3amucaTh
OTBET B BHUJE [EJIOT0 4YWCJA, KOHEYHOW JECATHYHON ApoOM  WIU
MOCIeI0BATeIbHOCTH UQD.

3agaHusl TPYNIUPYIOTCS MCXOAS M3 HUX TeMaTHYECKOH MPHUHAIeKHOCTHU:
anreOpa, reOMeTpHsl, BEPOSTHOCTD M CTATUCTHKA.

B sk3ameHanuonHOil paGore I'BD-9 KOHTPOIMPYIOTCS  3JEMEHTHI
coJep KaHus U3 CIEAYIOIUX YIeOHbIX KypCOB MaTeMaTHKH:

1. Mamemamuxa. 5—6 K1accel;

2. Aneebpa. 7-9 knaccer,

3. l'eomempus. 7-9 knaccel;

4. Beposimuocms u cmamucmuxa. 7-9 xiaaccel.

B Tabmune 3 mpuBeneHO pacnpeneNeHHe 3aJaHUi 10 OCHOBHBIM
coJiep KaTeFHBIM pa3Jiesiam.

Tabauya 3
Pacnpedenenue 3a0anuii no OCHOBHBIM COOEPAHCAMENLHBIM PA30ENAM
(memam) Kypca mamemamuxu

14

YmMenue peuaTth 3aJavu pas3HbIX THIIOB; YMCHHE
COCTaBJIATh BBIPAXCHHUA, YPAaBHCHHA, HEPABEHCTBa
M CUCTEMBI IO YCJIOBHIO 3ada4dd, HUCCJICAOBATH IIO0-
JIYUYCHHOC PCIICHUE

Bcero 3ananuii — 14;

W3 HHX I10 THITY 33IaHUI: C KPATKKM OTBETOM — 14;
110 ypoBHIo ciokHocTh: b —13, I[1— 1.
MaxkcuManbHbIH NepBHYHbIHA Oamt 3a pabory — 14.
Oouiee BpeMs BeIIONHEHUS paboThl — 3 waca 55 MmuHyT (235 MUHYT).

ConepxarenbHble pa3aensl (TeMbI) Kypca KonnuecTBo 3ananumii
Anrebpa 8
I'eomeTpus 3
BeposITHOCT 1 CTaTHCTHKA 1

Wroro 12

© 2025 denepanbHas ciryx0a 1o Haa30py B cepe 00pa3oBaHus U HAYKU

6. Pacnipenesienne 3ajaHnii 3K3aMeHANIMOHHOM PadoThI
10 YPOBHSAM CJIOKHOCTH

K 3amanusm 6azoBoro ypoBHs oTHOCcHTCS 11 3amaHuii, HampaBIeHHBIX Ha
MIPOBEPKY OCBOCHHSI 0a30BBIX YMEHHWH W TPAKTHYSCKUX HABBIKOB NPHMEHECHUS
MaTeMaTU4YEeCKUX 3HAaHUH B IOBCEIHEBHBIX cUTyalusx. K 3anaHusM MOBBILIEHHOTO
YPOBHS OTHOCHUTCS OJHO 3aJaHue, HANpaBIEHHOE Ha MPOBEPKY OCBOCHHUS
MaTeMaTHKH Ha OBBIIIEHHOM YPOBHE CIIO>KHOCTH.

7. lIpoao/KMTEIBLHOCTh IK3aMeHAa
Ha BeimonHeHue 5k3aMeHalMOHHON pabOTHI IO MareMaTtuke Ha&rcs 3 yaca
55 muHYT (235 MUHYT).

© 2025 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHus U HAYKU 8




Martemaruka. 9 knacc I'BD (mucbMenHas popma)

8. JonosiHuTenbHBbIE MAaTEPUAJIBI H 000pYyI0BaHNE

[lepeueHb NOMOTHUTENBHBIX MaTEPUAIOB U 00OPYIOBaHUsI, HCIIOIb30BAHHE
KOTOpBIX paspemieHo npu nposeaeHun ['BD-9, yrBepkaaercs npukasom
Munnpocsemnienus Poccuu u PocobpHanzopa.

Heo6xoauMele crnpaBo4HbIE MaTepuasibl BBIJAIOTCS BMECTE C TEKCTOM
9K3aMEHAIMOHHOW paboThl. [Ipu BbeimonHeHuu 3amanuii [BD-9 B nuckMeHHOU
(bopme pazpemnraercs MoJIb30BATHCS JINHEHKOM.

9. CucTemMa OlleHUBAHMS BBINOJHEHHS OTAeIbHBIX 3aJaHUii
M IK3aMeHAIMOHHOI padoThI B L[eJIOM

OnenuBanne BeIMONHEHHUS 3aganuii KMIM (B ToM dYmcie yCTHBIX OTBETOB
yuyactHuKoB ['BD-9), ocyuecTBisoTcs NpeAMETHBIMH  KOMHUCCHSIMH  T10
COOTBETCTBYIOLIUM Y4€OHBIM IPEAMETaM.

Kaxnoe m3 3amanuii 1-12 cumTaeTcs BBIIOJHEHHBIM, €CIHM 3aIllMCAaHHBIM
OTBET COBIIAJIa€T C BEPHBIM OTBETOM.

MakcuMaNbHBIA TEePBUYHBIA 0a/ul 32 BBINOJHEHHE JK3aMCHAIIMOHHOM
pabotsl — 12.

PesynbpraTom sk3amMeHa SBISIETCA OTMETKA, KOTOpas OMpENeNseTcsl MyTeéM
MepeBojia IMEepPBHYHBIX OaJUIOB, IOJNYYCHHBIX YYaCTHHKOM OJK3aMeHa 3a
BBITIOJIHEHHE BCEX 3aJJaHUN 9K3aMEHALIMOHHOM paboThl, B MATHOAIEHYIO CUCTEMY
ouenku. [llkama mepeBojga yCTaHaBIMBaeTCS OPraHOM HCIIONHHUTENHFHON BIACTH
cyosexta Poccmifckoit  @emepanny, OCYMIECTBIAIOMNM  TOCYIapCTBEHHOE
ynpasiieHue B chepe oOpa3oBaHusl.

B Tabnmune 4 npuBeneHa pekoMeHayemas IIKaia IepeBoJia MEePBUYHBIX
6a1II0B B MATHOAIIBEHYIO OTMETKY.

Tabauya 4
Pexomendyemas wikana nepeeoda nepeuynvix 6AN106
8 NAMUOATILHYIO OMMEMKY

Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

00001 EHHBIN MJIAH BAPUAHTA IK3aMEeHAIHOHHBIX MaTepHUAJIOB
I'B3-9 (mucemenHnas ¢gopma) 2025 rona no MATEMATHUKE
(200-¢ Homepa sapuanmos)

Ypoenu crnosxcnocmu 3a0anus: b — 6azoswvui, I1 — nogvluennuiil.

Ne IIpoBepsiemble TpeGOBaHHUS K pe3yJabTaTaM Yposenb | MakcuMaabHbIi
3a]aHuA OCBOEHHSI OCHOBHOI 00pa3oBaTebHOI CJI0KHOCTH | IePBUYHBIH 0aJ11
NMPorpaMmbl

YMeHHE BBHINONHATH JACHCTBUS C YHCIAMH, IIpEa-
1 CTaBIIATh YHCIIA HA KOOPIMHATHOH INpsAMOIl; yMeHne b 1
JIeTIaTh IPUKUAKY U OL[EHKY pe3yJbTaTa BEIYHUCICHHUH

VYMeHue pemmars TMHEHHbIC 1 KBaAPaTHBIC YPAaBHEHHS,
CHCTEMBI JINHEHHBIX YPAaBHEHUH, TUHEHHbIE HEpaBeH-
2 CTBA M HX CHCTEMBI, KBafpaTHBIE U JPOOHO-paIHO- b 1
HaJlbHbIC HEPABEHCTBA, B TOM YHCIIE IPU PEIICHUN
3a/1a4 U3 IPYTUX NPEeIMETOB M NPAKTHUECKUX 3a]a4

YMeHHe BBINMONHATE pacd€Thl 1Mo (GopMyIiaM, Ipeod-
pa3oBaHMs BBIPAKEHHH, B TOM YHCIE C HCIIOIb-
30BaHKEM (OPMYJT Pa3HOCTH KBaJpaTOB M KBajapaTa
CYMMBI 1 Pa3HOCTH

YMenue cTpouth rpapuku (GpyHKIUH, HCIIONIb30BATH
rpadMKH JUIsl OIIpeJIeIeHUs CBOMCTB IPOLECCOB U 3a-
4 BHCHMOCTEH I pellIeHys 3a1a4 U3 APYTHX Y4eOHBIX b 1
IPEAIMETOB M pEalbHOM JKU3HH; YMEHHE BBIPAXKATh
(bopMyTaMu 3aBHCUMOCTH MEKTY BETHINHAMU

OTMeTKa 10 MATHOAIIBHON IKae 2y «3» «4y «5»

Jlnama3oH mepBUYHBIX OalIOB 0-3 4-6 7-9 10-12

VYMeHHe pemare JUHEHHBIE W KBaJpaTHBIC ypaB-
HEHHsA, CHCTEMbI JIMHEHHBIX ypaBHEHWM, NHHEIHbIE
HEPaBEHCTBA U MX CHUCTEMBI, KBaJpPATHbIE H APOOHO-
pallMOHAlbHBIE HEPaBEHCTBA, B TOM YMCIE IpH
pelleHH 3aja4 U3 JPYrHX IPeAMETOB U IPaKTH-
YecKHUX 3aJ1a4; yMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
MPAMYI0 ¥ KOOPAWHATHYIO IUIOCKOCTh IS M300pa-
JKEHHs pElICHNI ypaBHEHHH, HEPAaBEHCTB U CHCTEM

10. N3MeHeHus B 3K3aMeHALMOHHBIX MaTepuanax 2025 rona
no cpaBHeHu1o ¢ 2024 ronom

OOmee wuucno 3azaHuid He M3MeHWIoch. JloOaBneHbl 3anaHusd Ha
BBIUUCIICHUST 10 (OPMYJIaM U CBOMCTBa MOCIENOBATEIBHOCTEH, HO HCKIIOUEHO
3aJaHMe TIOBBINICHHOTO YPOBHS CIOKHOCTH ITO TEOMETPHU M OJHA M3 TEKCTOBBIX
3aga4. MakCHMaJIbHBIA EepBUYHBIN Oaiut ymeHbImics ¢ 14 1o 12. B cnpaBounsle
MaTepHanbl J00aBIEeHBl CJIOBECHbIE (OPMYTHPOBKH TEOPEM O IUIOMALIX
U CBOHCTBaX NPSIMOYTONBEHOTO TPEYTOIBHUKA.

© 2025 denepanbHas ciryx0a 1o Haa30py B cepe 00pa3oBaHus U HAYKU 9

YMenue npuMeHsTh HOopMyIIbl IEPUMETPa U IUIOMAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOLIAM
Kpyra, o0bEMa MPSIMOYTOJIIBHOTO TapajlIeNenuIie/a;
6 YMEHHE MPUMEHSTh MPH3HAKA PAaBEHCTBA TPEYroJib- b 1
HHKOB, TEOPEMY O CYyMME YIJIOB TPEYTOJIBHHKA, TEO-
pemy Iludaropa, TpUrOHOMETPUYECKHIE COOTHOIICHHS
JUTSL BEIYMCIICHUS JJIMH, PACCTOSHUM, IIonianeit

YMeHue NpHUMEHATh (OpMyJBl HEpUMeTpa M IUIO-
141 MHOTOYTOJIEHUKOB, JUIMHBI OKPY>KHOCTH U ILIO-
Iaau Kpyra, o0bEMa IpsIMOYTOJILHOTO TTapasuIesIeI-
nejfa; yMEHHE TIPUMEHATh INPU3HAKA PAaBEHCTBA

7 b 1
TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYyroilb-
HHKa, TeopeMmy [ludaropa, TpuroHomeTpudecKue co-
OTHOIIEHHS JJIs BBIYUCICHUS JUIMH, PACCTOSIHUIA,
IUIOLIACH
© 2025 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHus U HAYKU 10




Maremaruka. 9 kiacc

I'BD (mucbMenHas popma)

Ne
3aJaHUs

IIpoBepsiemble TpeGOBaHUS K pe3yJbTaTaM
0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/LHOM
MPOrpaMMbI

Yposennb
CJIOKHOCTH

MaxkcumanbHbIH
NepBUYHBINH 0aJ1

Vmenne pacno3HaBaTb HWCTUHHBIC W JIOKHBIC BBI-
CKa3bIBaHUA

YMeHue BBIMONHATE pacy€Thl 1Mo (popMmynam, npeod-
pa3oBaHMsl BBIPAKCHHH, B TOM YHCIE C HCIOJb-
30BaHUEM (OPMYJ PA3HOCTH KBaJpaTOB M KBajpara
CYMMBI H Pa3HOCTH

VYMeHne HaXOAUTh BEPOSTHOCTH CIyYaiHBIX COOBI-
THI B ONBITAX C PAaBHOBO3MOXXHBIMH JJIEMEHTAp-
HBIMU COOBITHSIMH

11

VMeHHe UCIoJb30BaTh CBOMCTBA IOCICAOBATENb-
HOCTEH, (OPMYJBI CYMMBI U OOIIETO WICHA MpH
peLIeHUuH 3a/la4, B TOM 4YHUCIE 3aiad U3 IPYTHX
Y4eOHBIX IPEIMETOB U peaTbHON JKU3HH

12

VYMeHne pemarth 3aJa4M PasHBIX THUIIOB; YMEHHE
COCTABJIATH BBIPAKECHUS, YPAaBHEHHs, HEPaBEHCTBA
U CUCTEMBI IO YCJIOBHIO 3aJaud, MCCIEI0BaTh IIO-
JIy4EHHOE pELIeHUE

Bcero 3amanmii — 12;

W3 HUX 110 TUITy 33/IaHUI: C KPaTKUM OTBETOM — 12;
10 ypOBHIO cioxkHOCTH: b — 11; IT— 1.
MaxcumanbsHbIH TepBUYHBINA 0amt 3a padoty — 12.
OO6iiee BpeMst BBIIOHEHHS paboTsl — 3 yaca 55 MuHyT (235 MUHYT).

© 2025 denepanbHas ciryx0a 1o Haa30py B cepe 00pa3oBaHus U HAYKU 11

Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

Onucanue 3K3aMeHAIHOHHOI padoThI
¢ 300-Mu HOMepaMHu BAPHAHTOB

5. CTpyKTypa U cojiep;kaHue IK3aMeHALMOHHOI padoThl
Kaxpgprii  Bapmant »sK3aMeHalMoHHOW pabotel ¢ 300-Mmu  HOMepamu
BapuaHTOB coiepkuT 10 3amaHuii 6a30BOro0 YpOBHS CIOXHOCTH C KPAaTKUM
OTBETOM, B KOTOPHIX HEOOXOIMMO 3amHcaTh OTBET B BHIE LEJIOr0 YHCIA,
KOHEYHOH JeCATUIHON IpOOU HITH MOCIeJ0BATEIbHOCTH UA(.
3ajaHus TPYNIUPYIOTCS MCXOAS M3 HUX TEMaTHYECKOH MPHUHAIEXKHOCTU:
anreOpa, reOMeTpHsl, BEPOSATHOCTb M CTATUCTHKA.
B osx3amenHanmonHOH pabore I'BD-9  KOHTpOIHPYIOTCS  3IEMEHTHI
COZEPKAHUS U3 CIEAYIONINX YIEOHBIX KypCOB MaTEMaTHKU:
1. Mamemamuxa. 5—6 Knacchr;
2. Aneebpa. 7-9 xnacchr,
3. Teomempus. 7-9 knaccerl;
4. Beposmuocms u cmamucmuxa. 7-9 Kinacchl.

B Tabmmme 5 mpuBeneHO pacmpeieieHHe 3aJaHUid 110 OCHOBHBIM
COJIepIKaTeNIbHBIM pa3ziesiam.

Tabnuya 5
Pacnpedenenue 3a0anuii no 0CHOBHBIM COOEPIHCAMENLHBIM PA3OENAM
(memam) Kypca mamemamuxu

CopnepxarenbHble pa3aensl (TEMbI) Kypca KonugectBo 3amannii
Anrebpa 6
I'eomeTpus 3
BeposITHOCTh U CTaTUCTHKA 1

Wroro 10

6. Pacnipenenenne 3aiaHuii 3K3aMeHallMOHHOI padoThI
MO YPOBHSAM CJIOKHOCTH

B sk3ameHanmoHHOH paboTe mHpelcTaBIeHBl 3aJaHus 0a30BOrO ypOBHS
CIIOHOCTH. DTH 3alaHHsl HAIIPaBJIeHbl HA MPOBEPKY OCBOEHMsS 0a30BBIX YMEHHH
1 OPAKTUICCKNX HABBIKOB MMPUMEHCHUSA MAaTECMATUICCKUX 3HAHUH B TIOBCCIHCBHBIX
CUTyalusx.

7. IIponoKUTETBbHOCTD IK3aMEeHa

Ha BrImonHeHMe 3K3aMEHAIIMOHHOI paboTHI M0 MaTeMaTHke HaéTcs 3 daca
55 muHYT (235 MUHYT).
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

8. JonosHuTenbHBbIE MAaTEPUAJIBI H 000pYy/I0BaHNE

[lepeueHb NOMOTHUTENBHBIX MaTEPUAIOB U 00OPYIOBaHUS, HCIIOIb30BAHHIE
KOTOpBIX paspemieHo npu nposeaeHun ['BD-9, yrBepkaaercs npukasom
Munnpocsemienus Poccuu u PocoOdpHanzopa.

HeoOxoaumple crnpaBouHble MaTepUasibl BBIAAKOTCS BMECTE C TEKCTOM
9K3aMEHAIMOHHOW paboThl. [lpu BbeIMonHeHuu 3amanuii [BD-9 B nuckMeHHOU
(bopme pazpenraercst MoJIb30BATHCS JINHEUKOM.

9. CucTemMa OlleHMBAHUSI BHITIOJIHEHUS OT/IEJbHBIX 3aIaHUI
H 3K3aMeHAIMOHHO PadoThI B EJI0M

OrienuBanue BbINoONHEHMs 3aganuii KM (B TOM 4YMclie YCTHBIX OTBETOB
yuyactHukOB ['BD-9), ocymiecTBisitoTcss NpeAMETHBIMH  KOMHUCCHSIMH 110
COOTBETCTBYIOLIUM y4eOHBIM IIPEIMETaM.

Kaxnoe u3 3amanuii 1-10 ¢ KpaTKuM OTBETOM CUUTACTCS BBITOJHEHHBIM,
€CJTH 3aMMCAHHBIA OTBET COBIMANACT C BEPHBIM OTBETOM.

MakcuMallbHBI TIEPBUYHBIA Oayijl 32 BBIMOJIHEHUE JK3aMEHAIIMOHHON
paboTst — 10.

PesynpTaToM dK3aMeHa SBISIETCSl OTMETKA, KOTOpas ONMpEeelsieTcsl MyTEM
mepeBoia MEPBUYHBIX OAJUIOB, IIOJNYYEHHBIX YYaCTHHKOM OJK3aMeHa 3a
BBITIOJIHCHUE BCEX 33JaHHUU YK3aMEHAIMOHHON pabOThI, B MATHOAUIBHYIO CHCTEMY
omnenku. [llkama mepeBoja yCTaHaBIMBAaeTCS OPraHOM HCIIONHHUTENHFHONH BIACTH
cyobekta Poccuiickoit  ®enmepanyi, OCYIMIECTBISIONMM  TOCYJAapCTBEHHOE
ynpaeieHue B cepe 00pa3oBaHusl.

B rtabnuie 6 mnpuBeAeHa PEKOMEHIyeMas MIKaia [epeBOda IePBUYHBIX
0aJJIOB B MATHOAITEHYIO OTMETKY.

Tabauya 6
Pexomendyemasn wikana nepeeoda nepeuunvix 6A106
8 NAMUOATILHYIO OMMEMKY

Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

00001 EHHBIN MJIAH BAPUAHTA IK3aMEeHAIHOHHBIX MaTepHAJIOB
I'B3-9 (nucsmennas ¢popma) 2025 roga no MATEMATUKE
(300-e nHomepa eapuarmos)

Yposenw croocnocmu 3a0anus: b — 6azosulil.

Ne IIpoBepsiemble TpeOOBaHUSI K pe3yJIbTaTaM 0CBOeHUsI | YpoBeHb MakcuMaibHbIii
3aj1a- OCHOBHOJ 00pa3oBaTe/ILHON MPOrpaMMbI CI0K- nepBHYHBI
HHUA HOCTH 0asn

YMeHne BBIIONHATh ACHCTBHSA C YHCIAaMHM, IPEJCTaBIATh
1 4ycia Ha KOOPJAMHATHON MPAMOii; yMeHHe JIeN1aTh IPUKUIKY b 1
U OLIEHKY Pe3yJIbTaTa BEIYUCIIEHUI

VYMeHne pemath JMHEHHBIE W KBaJpaTHBIC yPaBHEHHS,
CHCTEMBI JIMHEHHBIX ypaBHEHMH, JIHMHEHHbIE HEPaBEHCTBA
2 |MMX CHCTeMBl, KBaJpaTHble U JPOOHO-pallMOHAIIbHbBIE b 1
HEpaBEHCTBA, B TOM YWCIIE MPH PEIICHHN 3a]a4d U3 APYTHX
MPEeIMETOB U MPAKTUYECKUX 337134

YMeHue BBIIONHATH pacy€Thl HOo (opmynam, mnpeodpa-
30BaHMS BBIP@KCHUH, B TOM YHCIE C HCIOJIB30BAaHHEM
(GopMyn1 pazHOCTH KBAaApaTOB M KBaJpaTa CyMMbl M pa3-
HOCTH

YmMenne crpouth Tpadukn  (QyHKIMH, HCIOJIB30BATh
rpaduKy AT ONpeJesieHHsT CBOWCTB IIPOLIECCOB H 3aBH-
4 CUMOCTEl /Il pemieHus 3ajad U3 JPYrux y4eOHBIX b 1
NPeIMETOB M peajbHON JKM3HHM; YMEHHE BBIpaXKaTh
(bopMynamMu 3aBHCHMOCTH MKy BETHYNHAMA

OTMeTKa Mo MATHOAUIBHOM IIKaje «2» «3» «by» «5»

VYMeHne pemath JMHEHHBIC W KBaJpaTHBIC YPAaBHEHHMS,
CHCTEMBI JIMHEHHBIX ypaBHEHWH, JIMHEHHbIE HEPaBEHCTBA
W UX CHCTEMBI, KBaJpaTHble U IPOOHO-pallIOHAIBHBIC
5 HEpaBEHCTBA, B TOM YHCJIE IPU PEIICHUH 3aJayd U3 APYTux b 1
MIPeMETOB M MPAKTHYECKUX 33/ad; YMEHUE HCIONIb30BaTh
KOOPIMHATHYIO MPSAMYIO M KOOPAHHATHYIO IUIOCKOCTB JUIS
n300paKeHUs! PEIICHUI YPaBHEHHUIT, HEPABEHCTB U CHCTEM

Jlnamna3zoH IepBUYHBIX 0aJIIOB 0-2 3-5 6-8 9-10

10. N3MeHeHus B 3K3aMeHALMOHHBIX MaTepuanax 2025 roaa
no cpaBHeHu1o ¢ 2024 ronom

W3MeHeHusT CTPYKTYpbl M COIEpXKaHUS SK3aMEHALMOHHBIX MAaTepUalioB
OTCYTCTBYIOT.
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YMeHue NpUMEHATh (QOPMYJBI TEpUMETpa W IUIOLIAIH
MHOTOYTOJIbHHKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAIU KpyTa,
00béMa  MPSIMOYTOJILHOrO — Mapajuiefienunesa; yMeHHe
6 MIPUMEHSATh NPU3HAKA PABEHCTBA TPEYTOJBHUKOB, TEOPEMY b 1
0 CyMMe YIJIOB TpeyrojipHuKa, Teopemy Iludaropa,
TPUTOHOMETPUUECKUE COOTHOLICHUS JJISl BBIYMCIICHUS JUTUH,
paccTosHUM, TuomaaAei

VMeHue npUMeHATh (GOpMyNBI IepuMeTpa W IUIOLIaan
MHOTOYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH U IUIOLIAAN Kpyra,
00BEMa IIPAMOYTOJIBHOIO Mapajulesienunea; yMeHne mpH-
7 MEHATh TIPU3HAKH PABEHCTBA TPEYTOJBHUKOB, TEOPEMY b 1
OCyMMe YIJIOB TpeyroiabHuka, Teopemy Ilucdaropa,
TPUTOHOMETPUUECKHE COOTHOLIEHUSI ISl BBIYUCIIEHHS [UIMH,
paccTosHUH, IToma e

8 YMeHue pacrno3HaBaTh UCTUHHBIE H JIOJKHBIE BBICKA3bIBAaHUS b 1
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Maremaruka. 9 kiacc

I'BD (mucbMenHas popma)

Ne IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM 0CBOeHHsT |YpoBeHb MakcuMaabHBII
3aja- OCHOBHOJ 00pa3oBaTe/ILHON MPOrpaMMbl CI0K- nepBUYHBIH
HHUA HOCTH 0an
Ymenne pemaTte 3a4a4yd pasHbIX THUIIOB, YMEHHE HCCIIC-
9  |HmoBaTh IONy4YEHHOE peLIeHHe; YMEHHE pelaTh 3aiauM, b 1
B TOM YHCJIE U3 TIOBCEAHEBHOMN XKU3HU
VMeHHe HaXOAUTh BEPOSATHOCTU CIydyalHBIX COOBITHI
10 |BombITax C pPaBHOBO3MOXHBIMU 3JIEMEHTapHBIMH COOBI- b 1

THAMHA

Bcero 3aganuii — 10;

U3 HUX M0 TUITY 3aJIaHUi: ¢ KpaTKuM oTBeToM — 10;
o ypoBHIO cioxxHOCTH: b — 10.

MaxcumanbHbIH TepBHYHBINA 0amt 3a padoty — 10.

OO61ee BpeMst BbINONHEHUs: paboThl — 3 yaca 55 MunyT (235 MUHYT).
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

IMosicHenus k 06pa3uaM IK3aMECHAIIHOHHBIX MaTEepUAJI0B

I'B2-9 (nucpmennas popma)
no MATEMATHUKE

IIpu o3HaKOMJICHMH ¢ OOpa3laMH 3K3aMEHAIIMOHHBIX MarepuaioB ['BD-9
(muceMeHHast ¢Gopma) CiieyeT HMETh B BHJY, YTO B 00pasie NpeICTaBICHBI
KOHKpETHbIE MpHUMEphl 33JaHWH, HE WCUYEPIBIBAIOIINE BCEr0 MHOroo0pasus
BO3MOXXHBIX ~ (DOPMYJIMPOBOK  3aJlaHMH  Ha KaXJIOW TMO3WIMM  BapHaHTa
9K3aMEHAIIOHHOM PaOOTHI.

Hasnauenue kaxoro odpasia 3K3aMeHaIIOHHOT0 MaTepraa 3aKiIr04aeTcs
B TOM, 4YTOOBl JaTh BO3MOXHOCTH JIO0OMY YyuacTHHUKY I'BD cocTtaBuTh
NpeAcTaBlIeHHe O CTPYKType OyAymMX BapuUaHTOB  AK3aMEHAIIMOHHBIX
MaTepHaoB, KOJIMIECTBE 3aaHui, 00 HX GopMe U YPOBHE CIIOKHOCTH.

OTH CBEJICHUS MO3BOJIAT BBITYCKHUKAM BBIPA0OTATh CTPATETHIO MOATOTOBKH
k I'BD-9 no maremaruke B 2025 r.
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

Oo0pazen 3k3aMeHALMOHHOI0 MaTepHaa
I'B2-9 (nucpmennas ¢popma) 2025 rona no MATEMATHUKE
(100-e Homepa eapuarmos)

HNHcTpykums no BHINOJIHEHUIO padoThl

Ok3aMeHalMoHHAs paboTra cocTomT U3 13 3amaHmii 6a30BOTO YpOBHS
CIIO)KHOCTH M OJHOTO 3aJaHHsl IOBBIILICHHOTO YPOBHS CIOXHOCTH C KPAaTKUM
OTBETOM.

Ha BrImonHeHHe 5K3aMeHANMOHHOW pabOThl MO MAaTEeMAaTHKE OTBOAUTCS
3 gaca 55 MuHYT (235 MUHYT).

OTBeTHI 3aMUIINTE B MOJII OTBETOB B padOTE, a 3aTeM MEPEHECUTE B OJIaHK
oTBeTOB. J[J1s1 5TOrO B OJIAHKE OTBETOB 3aMMIIUTE HOMEpa BCEX 3aJaHuil B CTONOEI]
CIIeTyIOMUM 00pa3oM:

1)

2)

3)

13)

14)

OTBeTHI 3aIUIIATE B OJIAHK OTBETOB CIIPaBa OT HOMEPOB COOTBETCTBYIOIIIX
3afaHuil. B ciyyae 3amucu HEBEPHOro OTBETA 3aUEPKHUTE €ro U 3alHILIUTE PSIOM
HOBBIH.

[pu BBIMOTHEHNH PaOOTHI pa3periaeTcs UCIOIb30BaTh IMHEHKY.

braHk OTBETOB 3amONHACTCS SAPKUMHU YEPHBIMEU YepHHIaMu. JlomyckaeTcs
HCIIOJIb30BaHUE TEJICBOM MM KaMWUIIPHON PYUKH.

IIpn BbINOIHEHHMH 33/JaHUN MOXKHO II0JIB30BATHCS UYEPHOBUKOM. 3aIllUCH
B YEPHOBHKE HE YUUTHIBAIOTCS MPH OLICHUBAHUK PAOOTHI.

Bannel, nmomydyenHsle Bamu 3a BBIIOSHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbIle 3aJaHUi ¥ HaOpaTh HauOOJbIlIee
KOJIMYECTBO OAIIIOB.

Kenaem ycnexa!
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

CIIPABOYHBIE MATEPHUAJIBI 110 MATEMATHUKE
AJITEBPA

e dopmyna KOpHEN KBaJpaTHOIO YPaBHEHUS:

L_=bxVD

, TIe D=b2—4ac.
2a

N 2
e Ecnu kBagpaTHBIN TPEXWICH ax ~ + bx + ¢ UMeeT JBa KOPHS X| U X 5, TO

ax2+bx+c=a(x—x1)(x—x2);

o .. 2 o
€CJIM KBAaJIpaTHBIU TPEXYJICH ax + bx + ¢ umeer €IMHCTBCHHBIN KOPEHb X () , TO

ax’ +bx+c=a(x-xq)’

. 2
e Abcrmcca BepIIMHBI Tapadoibl, 3aJaHHON YpaBHEHHEM y =ax~ +bx+c:
b

X0 =_—2a .

e Mopmyna n-ro wieHa apudmernyeckodl nporpeccuu (@, ), NEPBBIA HieH

KOTOPOH paBeH @] U pa3HOCTb PaBHA d :
a,=a;+d(n-1).

e dopMmyma CyMMBI IEpPBLIX 71 UIEHOB apU(PMETHIECKOH MPOrPecCHH:
(ar+a,)n

S =
! 2

e MopMya n-ro wieHa TeOMETPHUECKON Tporpeccuu b ,, TIEPBBIA WiIeH KOTOPOi

paBeH by, a 3HaMeHaTeNb PaBeH ¢
1

b n= b 1°9 "
e MopMyta CyMMBI IIEPBBIX 7 YICHOB F€OMETPHYECKOM MIPOTPECCHH:
(¢" 1)t
Syt

e DOpMyIIbl COKPAIEHHOIO YMHOXKEHHUS:
(a+b)’=a’+2ab+b7;
(a—b)2 —a’-2ab+b?;
a’=b>=(a-b)(a+b).

© 2025 denepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHus U HAYKU

18




Martemaruka. 9 knacc I'BD (mucbMenHas popma)

o CgolicTBa apu(METHIECKOTO KBAJAPATHOTO KOPHS:
\/ab:x/;-x/z mpu a=0, b>0; a_Na mpu a=>0, b>0.

e CpoiictBa crenienu ipu a >0, b>0

-n 1 n m n+m a n—m
a =—, a -a =da 5 =a 5
n m

a a
m a n a”
n nm n n n
a') =a""; (ab)'=a"-b",; = ==.
b bn

Taoanna KBaJIpaToOB ABY3HAYHbIX YU CEJ

Enunnubt

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

3600 3721 3844 3969 4096 4225 4356 4489 4624 4761

JlecaTkn

4900 5041 5184 5329 5476 5625 5776 5929 6084 6241

6400 6561 6724 6889 7056 7225 7396 7569 7744 7921

O[R[N AW -

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

I'EOMETPHIA

CyMMa yIi1oB BBITyKJIOTO 7 -yroJbHUKa paBHa 180°(n—2).

Cpe,Z[HSISI JIMHUA TPEYTOJIbHUKA U Tpan€nun

B MN — cp. nuH. B C BC|4D
MN || AC % MN — cp. nuH.
% My =2c+40
2
A C A D

OmnucaHHas ¥ BIIHCAHHAS OKPYXXHOCTH MTPABHUIIBHOI'O TPEYTrOJIbHUKA

_aV3 _aV3
R="35 r="
a
o a3 ,_aV3
v T4 2
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

B g tpeyronsauka ABC co ctopoHamu AB =c,
AC=b,BC=a:
¢ a a b c
sind sinB sinC ’
y b C TAe R —paauyc ONMCaHHON OKPYKHOCTH.
Jns tpeyronbHuka ABC co ctopoHamu AB =c,
AC=b, BC=a:
c*=a’+b*—2abcosC.
Juna oxkpyxsoctu C =2mr.
ITnomane kpyra S = o
ITnowaou guzyp
ITapannenorpamm TpeyronbHUuK
1
’ S=ah, y N
A H S=absiny Szlabsiny
a a 2
Tpanenns Pomb6

b
2th A‘ d,, d, — nuaronanu
h S= -h
2 e s=Laa,
2
[1
a

IIpamoyzonvholii mpey2onbHUK

. a
smo =—

C

C a b
coso =—

C

a
b tg o= E
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Maremaruka. 9 kiacc

Teopema [Tudaropa: a ‘yb’=c

.2 2
OcHoBHOE TPUTOHOMETPHUUCCKOEC TOXKACCTBO: SIn 0.+ COS O = 1.

HekoTopsle 3HaUeHUsI TPUTOHOMET

2

I'BD (mucbMenHas popma)

WYCCKUX (PYHKIUN

Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

Omeemamu K 3a0anuam 1-14 senaromcea yenoe uucio, KOHeUHAsL OeCAMUUHAA
0pobb unu nocinedosamenvHocmsy yugp. Omeem 3anuuiume @ nojie omeema
¢ mexcme paoomwl, 3amem nepenecume 6 b/JIAHK OTBETOB cnpasa

om Homepa coomeemcmeyruiezo 3a0anus. E()uuuubt uamepenuﬁ nucambo
He HYJCHO.

IIpouumaiime enumamenvno mekcm u evitnonume 3a0anusn 1-3.

o | rpagycer | 0° 30° | 45° 60° 90° | 180° | 270° | 360°
sina o | L2 B o L]
2 2 2
cosa 1 ﬁ ﬁ 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 — 0

© 2025 denepanbHas ciryx0a 1o Haa30py B cepe 00pa3oBaHus U HAYKU

Ha pucynke n3o0paxéH miaH IByXKOMHATHON KBapTUPbl B MHOTOATAXHOM XKUIIOM
noMe. CTopoHa OIHOHM KIETKM Ha IulaHe cooTBeTcTByeT 0,4 M, a yCIIOBHBIE
0003HaYEeHUS ABEPU U OKHA IPUBEIEHBI B IPABOM 4aCTU PUCYHKA.

Bxon B kBapTHpY HaxoxutTcs B kKopumope. CiaeBa OT BX0Ja B KBAPTUPY HAXOAUTCA
caHy3ell, a B IIPOTHUBOIIOJIOXXKHOM KOHIIE KOpUIOpa — JBEPh B KIaJ0OBYI0. Psgom
C KIAJOBOHl HAaxOAMTCS CHalbHSA, U3 KOTOPOM MOMKHO IpOMTH Ha OJHY
u3 3acTekNEHHbIX Jomkuil. Camoe Oonplloe MO TUIOMAAU TOMEIIEHHE —

roCTHHAasA, OTKyJda MOKHO IIOIIACTh B KOPHUIAOP U Ha KYXHIO. U3 KYXHHU TaKxKe
MOKHO II0IIaCTh Ha 3aCTeKJIéHHyIO JIOJIKHIO.
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Maremaruka. 9 kinacc I'BD (nmucemenHas popma)

S~
( BCPb
8) ) f i&
0,4 M
N\
— \/) _
(\\7 (/ 4\) OKHO
\_"
R L~ L~
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

Jiss 0OBEKTOB, YKa3aHHBIX B TaONUIlE, OMpENeNuTe, KakKuMU IdpaMu OHHU
o003Ha4YeHbl Ha IUIaHe. 3anojHuTe Tabnuiy, B OJNaHK THepeHecure
MOCJIEIOBATENILHOCT  YeThIpEX 1upp 0e3 mpoOesoB, 3amAThiX W JIPYTHX
JIOTIONTHUTENLHBIX CHMBOJIOB.

OOBEKTH KOpUA0p

Hudpsr

KJ1aJgoBast CIIaJIbHA TOCTHHAA

INapkerHas nocka pazmepom 20 cm Ha 80 cM mpona€res B ynakoBKax o 12 mryk.
CKOJIBKO YITaKOBOK MAapKETHOM IOCKHM ITOHAJ00MIOCH, YTOOBI BBUIOXKHTH IIOJI
B Kopuaope?

OTBeT:

Ha ckonbko MPONCHTOB IUIOMIAAb JIOIKHUH, HpI/IMLIKaIOIllefI K KYXHC, OoJIbIIIe
miomann KHaﬂOBOﬁ?

OTBeT:

59
[IpencraBpTe BBIpaXKEHUE —-— B BUJAE IpoOW co 3HameHateneMm 24. B oteer

32

3aMUIIUTE YUCIUTENb MOTyIUBLISHCS IpoOu.

OTBeT:

Pewnte ypasrnenune (—5x+3)(—x+6)=0.

Ecin ypaBHeHMe nMmeeT Ooliee ONHOTO KOPHS, B OTBET 3aMUIIATE MEHBIIHH
13 KOPHEH.

OrtBeT:

5a-2b"
b

Haiinure 3naueHue BopaxkeHus 2b + npu a=6, b=-60.

OrtBeT:

© 2025 denepanbHas ciryx0a 1o Haa30py B cepe 00pa3oBaHus U HAYKU 24

Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

. 2
Ha pucynkax mu3o0paxeHs! rpaduku QyHKOui Buga y =ax +bx +c. YcraHoBHUTE
COOTBETCTBHE MEXy rpadrkaMu QyHKIHMHA U 3HAKaMU KOA()(OUITUEHTOB ¢ U C.

I'PAOUKU

A) y\/ B) \ y B) y
0 X 0 X
0 X
KODDPUITMEHTHI
1) a>0,c<0 2) a<0,c>0 3) a>0,c>0

B Tabnune moa kaxxaoit OyKBO# yKa)KUTe COOTBETCTBYIOLIMN HOMED.

A|b|B

OTBeT:

Vxkaxure peuI€HrEC HEPAaBCHCTBA

4x—4>29x+6.
1) [-0,4;40)  2) (—eo;-2] 3) [-25+00) 4) (—e;=0,4]
Otser: D
IZl W3sectHo, uTt0 B TpeyrompHuke ABC B
AB=BC, ZABC=108°. Haiigure yrox
BCA. OtBer naiite B rpamycax.
A C

OTBeT:
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I'BD (mucbMenHas popma)

A

Maremaruka. 9 kiacc

Ha okpysxHOoCTH C IeHTpoM B Touke O OTMEYEeHBI TOUKH A u B
TaK, ut0 LAOB = 66° . Jlnuna MeHblend nyru AB paBHa 99.
Haiimure nnuny Gonbiieit nyru AB.

Orser:

Kakue u3 cneayromux yTBepxIeHUNH BEpHBbI?

1) Ecau JBe CTOpPOHBI OJIHOTO TPEYrOJNLHHKA COOTBETCTBEHHO DPAaBHBI JBYM
CTOpOHAM JIPYTOTO TPEYTOILHUKA, TO TAKUE TPEYTONLHUKH PABHEL,

2) CyMMa OCTpBIX YTJIOB MPIMOYTOJIBHOTO TPEYTOIbHHKA paBHa 90 rpagycam.

3) JIro6ble ABa PABHOCTOPOHHHX TPEYTONBHUKA MOJOOHBI.

B otBer 3anmmmTe HOMepa BHIOPAHHBIX YTBEpXKICHUH 0e3 IMpoOeroB, 3amsThIX
U IPYTUX DONOIHUTEIEHBIX CHMBOJIOB.

OTBeT:

MOIIHOCTE TTOCTOSHHOTO TOKa (B BaTTax) BeMHCIAETCS 1Mo (opmyne P =1 2R,
rne I — cuna Toka (B ammepax), R — conporuBieHue (B omax). [Tonb3ysck
9TO# popMyIIOH, HAIUTE CONPOTUBIIEHHE R, €y MOIIHOCTH cocTaBisieT 150 Br,
a cuiia Toka paBHa 5 A. OTBeT gaiiTe B oMax.

OTBeT:

B cpemnem u3 150 xapmaHHBIX (DOHAPUKOB, MOCTYNHMBIIMX B MPOINAXy, TPH
HeWcnpaBHBIX. HaliinTe BepoOsTHOCTE TOTO, YTO BEIOpaHHBII Hayqady B MarasuHe
(OHAPHK OKa)XKeTCS HCIIPABEH.

OTBeT:

N3 A B B OOHOBpEeMEHHO BBEIEXalM JABa aBTOMOOMIMCTa. llepBhI mpoexain
C IIOCTOSIHHOM CKOPOCTBIO BECh IyThb. BTOpoi mpoexall nepByro HNOJIOBUHY ITyTH
CO CKOPOCTHIO, MEHBIIIEH CKOPOCTH TEPBOro aBToMoOmIncTa Ha 11 km/4, a BTOpyro
MOJIOBMHY TYTH MPOEXaJl CO CKOPOCThIO 66 KM/U, B pe3ysibTaTe uero npuosu1 B B
OJHOBPEMEHHO C TMEpBBIM aBTOMOOMIHMCTOM. Haiimure CKOpOCTH IEpBOTO
ABTOMOOWIIVCTA, €CJIH N3BECTHO, 4TO OHa Oombmie 40 km/4.

OTBeT:

He 3a0yobme nepenecmu eéce omeemot 6 BJIAHK OTBETOB ¢ coomeéemcmeuu
C UHCIPYKYUell nO 8bINOIHEHUIO PAbOmbL.
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)
CucremMa OlleHHBAHHSA YK3aMEHALMOHHOH padoThl 10 MaTeMaTHKe
(100-e nHomepa eapuarmos)

Kaxnoe wu3 3amanuit 1-14 cuurtaercs BBINOJHEHHBIM BEPHO, €CIH
SK3aMEHYeMBbI all BEpHBIM OTBET B BHUJE IIEJIOr0 YMCiIa, KOHEUHON NECATUIHOU
JpoOW WM TOCIeO0BaTeIbHOCTH HU(p. BepHOe BBINONHEHHE KaXKIOTO 3aJaHHUs
oneHnBaercs 1 6amutoM. B oTBere Ha 3amanne 11 mopsmok 3amucu mudp 3HaYCHHS
HE MMEET.

Homep 3aganus | IIpaBuibHbIH 0TBET

1 2346

2 11

3 50

4 180

5 0,6

6 -0,5

7 312

8 2

9 36

10 441

11 23

12 6

13 0,98

14 44
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)
Oo0pa3sen 3k3aMeHALMOHHOI'0 MaTepuaa
I'B2-9 (mucbmennas popma) 2025 rona no MATEMATUKE

(200-e Homepa sapuanmog)

HNHcTpyKums mo BHINOJIHEHUIO PadoThl

Ok3aMeHallMOHHasg pabora cocrouT u3 11 3ajmaHuil 0©a3oBoro ypoBHs
CIIO)KHOCTH M OJHOTO 3aJaHHs IOBBIILICHHOTO YPOBHS CJIOXHOCTH C KPAaTKUM
OTBETOM.

Ha BbImonHEHHE 5K3aMEHANMOHHOW pabOThl MO MAaTEeMAaTHUKE OTBOJUTCS
3 gaca 55 MuHYT (235 MUHYT).

OtBeThl K 3a1aHusIM 1—12 3anumunTe B O1aHKe OTBETOB. [[j1s1 3TOr0 B OJ1aHKe
OTBETOB 3alMIIATE HOMEPA BCEX 3aJlaHUi B CTOJIOLI] CIEAYIOMINM 00pa3oM:

1)

2)

3)

11)

12)

OTBeThI K 3afaHusM 1—12 3amummre B OJIAHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOILMX 3aaHUi. B cilyyae 3amucu HEBEpHOI'O OTBETA 3aUEPKHUTE €ro
1 3aMUIIATE PSIIOM HOBBIH.

[pu BeIMOTHEHNH PaOOTHI pa3perIaeTcs UCIOIb30BaTh TIMHEHKY.

brnank oTBETOB 3amoOJjHSETCS SIPKUMH YEPHBIMU depHMIaMH. JlomyckaeTcs
HCIIOJIb30BAaHUE TeJIEBOM WK KaMWUISIPHON PYUKHU.

IIpu BBIONHEHWH 3aJaHUK MOXKHO IIOJIB30BATHCS YEPHOBUKOM. 3alUCH
B YEPHOBHKE HE YUUTHIBAIOTCS TPH OLIEHUBAHUH PAOOTHI.

bannbl, monydeHHble Bamu 3a BBIMOJHEHHBIC 3aJaHUs, CYMMHUPYIOTCS.

[TocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbIlE 3aJjaHUi M HaOpaTh HauOoJbllee
KOJINYECTBO OaIOB.

Kenaem ycnexa!
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Maremaruka. 9 kiacc

CITPABOYHBIE MATEPHUAJIBI IO MATEMATHKE
AJITEBPA

®dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS:

—b+D

X=———— T1I€ D=b2—4ac.
2a

— 2
Ecnu KBafipaTHEIN TpéxuneH ax ~ +bx + ¢ MMeeT 1Ba KOpHA X| U X5, TO
2
ax“+bx+c=a(x-x;)(x-x;);
N 2 .
€CIIM KBaJAPaTHEIA TpéXwieH ax ~ + bx + ¢ MMeeT eIMHCTBEHHbIH KOpEHb X (), TO
2 2
ax“ +bx+c=a(x-xg)

. 2
AOcucca BepLIMHEI 1apadoJibl, 3aJaHHON YpaBHEHHEM y =ax ~ +bx+c:
x _ — i
0 2a°

I'BD (mucpmenHas popma)

®opmyna n-ro wieHa apumeTHyeckoll mporpeccun (d, ), MepBbIH wieH

KOTOpOIi paBeH @ M PasHOCTb paBHa d :
a,=a,+d(n-1).

dopMyria CyMMBI MIEPBBIX 7 WIEHOB apu(PMETHUECKON MPOTrPEeCcCHu:
(ay+a,)n

S =
: 2

dopMyIa 1-ro 4ieHa FeOMETPUUECKON IIporpeccuu b, MepBhIi 4iIeH KOTOPOi

pasen by, a 3HAMEHATEIb PABEH ¢ :

by=b-q""
®opMyna CyMMBI IIEPBBIX 71 YWIEHOB FEOMETPUYECKON IIPOTrPECCUU:
s ( q " l)b1
T

DopMyIIBI COKPAIIEHHOTO YMHOXKEHUSI:
(a+b)2 =a’+2ab+b*;
(a—b)2 =a’-2ab+b?;
a’=b>=(a-b)(a+b).
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

¢ CpoiicTBa apu(h)METHUECCKOTO KBAJPATHOTO KOPHS:

\/ab=\/g-\/gnpna20,b20; %:%le/lazo,b>0.

e CpoiicTBa crenenu mpu a >0, b>0.

—n 1 n m n+m an n—m
=—; a -a =a ; —=a ;
a a
n\™ _ nm a\" a"
n n ogn
(a ) =a (ab)'=a”-b"; |=| ==—.
b bn

Taoanna KBaJIpaToOB ABY3HAYHbIX YHCEJ

Exuannsr

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

JecaTkn

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

N-HRCLRIEN - N0 NSRS )

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

I'EOMETPHUA

CyMMma yIJIOB BBITYKIIOTO 71-yrojibHuKa pasHa 180°(n—2).

Cpenusis IMHKSA TPEYTOIBHUKA U TPAIEIHN
MN — cpensss B BC || AD

B C
JIMHUS % MN —

MN || AC CpEnHsIs IMHUS
MN ==~ % BC + AD
MN =——"——

A c D 2

OnucaHHas U BOMCAHHAS OKPYXKHOCTH MPABUILHOTO TPEYTOIbHUKA
s a3

3 6

a

i a3

T4 2
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

B tpeyronsuuke ABC co ctopoHamu AB=c, AC=b,
BC=a:

a = b = ¢ =2
sind sinB sinC

>

rae R — paguyc onmucaHHON OKPY>KHOCTH.

c2=a’+b*—2abcosC.

B
A
A b C
Jmuna okpyxunoctu C =2mr.
Inomwans kpyra S= .

Ilnowaou ghuzyp

1. Ilnomane napanaenorpaMma 1. Ilnomans TpeyroabHUKA paBHA
paBHA IIPOU3BEJICHUIO CTOPOHBI IIOJIOBUHE IPOU3BEJEHUS CTOPOHBI
Ha BBICOTY, IPOBEAEHHYIO K ATOU Ha BBICOTY, IPOBEAEHHYIO K ATOU
CTOPOHE. CTOPOHE.

2. IInomane napanienorpaMma 2. [Inomans TpeyroipHUKa paBHA
paBHa IIPOU3BEJEHUIO IBYX II0JIOBUHE IPOU3BEJCHUS IBYX
CMEKHBIX CTOPOH Ha CHHYC yIJa CTOPOH Ha CUHYC YIJIa MEXIY HUMMU.
MEXIy HUMHU.

1
b/, S=ah, b §=~ah,
Y S =absiny S:labsiny
a a 2

[Tnomans pomba paBHA IMOJIOBHHE
MIPOM3BEICHHS AUArOHAJICH.

A‘ d,, d, — nuaronanu
g S:a;b'h ‘V s=Lgq
- _2 12

[Inomane Tpanenuu paBHa
MIPOU3BECHHIO TTOJYCYMMBI
OCHOBaHUII Ha BBICOTY.

b
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

IIpamoyzonvusiit mpey2oabHuUK
B npsiMOyronsHOM TpeyroJabHUKE:

sino :% 1. Cunyc ocTporo yria paBeH OTHOIIEHHIO
¢ a p  TPOTHBOJISKAIEIO KATETa K IHIIOTEHY3e.
cosa=— 2. KocuHyc OCTpPOro yriia paBeH OTHOIICHUIO
€ npunexamiero Katera K THIOTCHY3e.
b tga :% 3. TaHreHC OCTPOro yria paBeH OTHOLICHHIO

MPOTHUBOJICIKAIICTO KAaTCTa K IMPUJICIKAILLICMY.

Teopema [Mugaropa. B mpssMOyrosHOM TpEyrojibHUKE CyMMa KBaJApaTOB KaTETOB
2,,2_ 2
paBHa KBaJIpaTy THIOTeHY3bl: d +b ™ =c~.

.2 2
OCHOBHOE TPHTOHOMETPHUYECKOE TOKAECTBO: sin o+cos a=1.

HexoTopsle 3HaUCHUS TPUTOHOMETPHIECKHUX (DYHKITHI

o | rpagycsl | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina 0 1 Q ﬁ 1 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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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

Omeemamu K 3a0anuam 1-12 senatromcea yenoe 4ucio, KOHeUHAsL OeCAMUUHAA
0poob unu nocnedosamenvHocmov yudp. Omeem 3anuwiume 6 noje omeema
¢ mekcme pabomul, 3amem nepenecume 6 bJIAHK OTBETOB cnpasa om
HOomepa coomeemcmeywuieco 3aoanusa. Edunuyvr  uzmepenuit  nucamo
He HYICHO.

59
[IpencraBpTe BbIpaxKeHHE E) B BUJIE NpoOu co 3HameHateneMm 24. B oteer

3aMUIIUTE YACIUTENb MOTyIHBLICHCS Tpoou.

OrtBeT:

Peumre ypasHenne (—5x+3)(—x+6)=0.

Ecnu ypaBHeHne wumeeT OoJjiee OAHOTO KOpHS, B OTBET 3alMIIUTE MEHBIIAN
13 KOpHEH.

OrtBeT:

5a-2b"

Haiigure 3HavyeHue BoipaskeHus 2b + 5

mpu a=6, b=—-60.

OrtBeT:

. 2
Ha pucynkax n3o0paxkeHs! rpaduku GyHKOHH Buga y =ax +bx+c. YcraHoBute
COOTBETCTBHE MKy IpadhuKaMil GYHKIHMH W 3HAKaMH KO3 QUIHEHTOB ¢ W C.

I'PAOUKUA

A) y \/ B) \ y B) y
0 X 0 X
0 X

KODDODOUITMNEHTDI
1) a>0,c<0 2) a<0,c>0 3) a>0,c>0
B Tabnure nox xaxxaoil 6ykBoil ykaxkuTe COOTBETCTBYIOLIMN HOMEP.

A|b|B
Orger:
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

VYkaxuTe pernieHne HepaBeHCTBa

4x—429x+6.

) [-0,45+0)  2) (—o0;-2] 3) [-25+)

OrtBeT: |:|

Katetsl mpsimoyromnbpHOro TpeyronpHuka paBHbl 20 u 21. Haiinute rumoteHy3y
3TOT0 TPEYroJIbHUKA.

4) (—3-0,4]

OrtBeT:

[lepumerp TpeyrosnbHuka paBeH 50, omHa u3 cropoH pasBHa 20, a paguyc
BIIMCAHHOM B HETO OKPYKHOCTHU paBeH 4. Halinure miomans 3Toro TpeyrojabHUKA.

OTBeT:

Kakue u3 cnenyromux yTBepKIeHUN BEpHbI?

1) Ecnmmu nBe CTOPOHBI OIHOTO TPEYTOIbHUKA COOTBETCTBEHHO DaBHBI JIBYM
CTOPOHAaM JIpyTOro TPeyroJbHUKA, TO TAKHE TPEYTOJIbHUKU PABHBIL.

2) CymMa OCTpBIX YTJIOB IPSMOYTOIBHOTO TPEYroIbHIUKA paBHa 90 rpamycam.

3) JlroOble 1Ba paBHOCTOPOHHHUX TPEYrOJbHUKA MOAO0HHI.

B otBer 3ammmmTe HOMepa BBIOPAHHBIX YTBEpXKICHUH 0e3 mpoOeroB, 3amsThIX
U IPYTHX TOTIOIHATEIBHBIX CHMBOJIOB.

OrtBeT:

MomHOCTP TOCTOSHHOTO TOKa (B BaTTax) BBIUMCIsETCA 1Mo Gopmyne P =1 °R,
rne I — cuma Toka (B ammepax), R — comnportuBieHue (B omax). [Toip3ysch
3TOM (HOPMYJIOi, HAIUTE CONPOTHUBIIEHHE R, €CIi MOLTHOCTH cocTasiser 150 Br,
a cuiia Toka paBHa 5 A. OTBeT JaiiTe B OoMax.

OTBeT:
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

B cpemmem u3 150 kxapMaHHBIX (DOHAPHUKOB, MOCTYNHBIINX B IIPOAAXY, TPH
HencnpaBHBIX. HaliinTe BepOsSTHOCTE TOTO, YTO BEIOpAHHEBIN HayIady B MarasuHe
(boHapUK OKaXKeTCs UCIIPABEH.

OTBeT:

B amdurearpe 12 psgos. B mepBom psmgy 18 Mect, a B KaXIOM CIEIyIOIEM
Ha 2 mecTta 0oJiblie, yeM B npeabiayiieM. CKoJIbKO Bcero MecT B aMmpurearpe?

OTBeT:

U3 A B B ogHOBpeMEHHO Bblexaiu jaBa aBToMoOuiucra. [lepBblii mpoexan
C TIOCTOSIHHOM CKOPOCTBIO BeCh MyTh. BTOpoil mpoexan mepByro MOJIOBHHY IMyTH
CO CKOPOCTBIO, MEHBIIIEI CKOPOCTH IEPBOTO aBTOMOOMIICTa Ha 11 KM/4, a BTOpYIO
MOJIOBUHY IyTH MPOEXal CO CKOPOCThIO 66 KM/4, B pe3ysIbTaTe 4ero npuobl1 B B
OIHOBPEMEHHO C TMEepBBIM aBTOMOOMIMCTOM. Haiinute cKopocTh mEepBOro
aBTOMOOMIIMCTA, €CJIM M3BECTHO, UTO OHa Ooibie 40 kM/4.

OTBeT:

He 3a0yovme nepenecmu ¢ce omeéemut ¢ bB/IAHK OTBETOB ¢ coomeemcmeuu
¢ UHCMPYKYUell NO 8bINOJIHEHUIO PAGOmb.
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

CucremMa OlleHHBAHMS YK3aMEHALMOHHOI padoThl 10 MaTeMaTHKe
(200-e Homepa eapuarmos)

Kaxnoe wu3 3amanuii 1-12 cuurTaercs BBINOJHEHHBIM BEPHO, €CIU
9K3aMEHYEeMbIH J1ajl BEpHBIM OTBET B BHUJE IIEJION0 YMCIa, KOHEYHOU NECATUIHOU
JpoOW WM TOCIEIOBaTEeIbHOCTH HU(p. BepHOoe BBINONHEHHE KaXKIOTO 3aJaHuUs
onenuBaercs 1 6autoM. B oTBeTe Ha 3amaHue 8 MOpsAIOK 3amucH IHGP 3HAYCHHS
HE MMEET.

Homep 3aganus | IlpaBuiIbHbII 0TBET
1 180
2 0,6
3 —0,5
4 312
5 2
6 29
7 100
8 23
9 6
10 0,98
11 348
12 44
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

O0pa3sen 3K3aMeHAlMOHHOI'0 BAPHAHTA
I'B2-9 (mucpmennas ¢popma) 2025 rona no MATEMATHUKE
(300-¢ Homepa sapuanmog)

HNHcTpyKums mo BbINOJIHEHUIO PadoThI

Ok3aMeHanuoHHass pabora cocrout u3 10 3agaHuit 6a30BOro0 ypOBHS
CIIO’KHOCTH € KPATKHUM OTBETOM.

Ha BoimonHeHHe 5K3aMeHAMOHHOW pabOThl MO MaTeMaTHKEe OTBOIUTCS
3 gaca 55 muHyT (235 MHHYT).

OtBetbl K 3anaHusiM 1—10 3anumumTe B MOJS OTBETOB B paboTe, a 3aTeM
nepeHecuTe B OJaHK OTBETOB. 11 3TOro B OJIaHKE OTBETOB 3aIlUILUTE HOMEpa
BCeX 3a/IaHUH B CTOJIOCI CTIETYIONIHM 00pa3oM:

1)

2)

3)

9)

10)

OtBetsI K 3amanusM 1—10 3anummTe B OJIAHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOILMX 3aaHUN. B cilyyae 3amucu HEBEpHOI'O OTBETa 3aUEPKHUTE €ro
1 3alUIIATE PSIIOM HOBBIH.

[Ipu BeIMOTHEHNH PaOOTHI pa3perIaeTcs UCIIOIb30BaTh TMHEHKY.

briank oTBeTOB 3amosyHsETCA SAPKUMH YEPHBIMH 4YepHMIaMu. Jlomyckaercs
HCIIONIb30BaHUE TEJIEBOM WIN KaMWUISIPHON PYUYKHU.

Ilpu BEIMONHEHWW 3a7aHUl MOXKHO TIOJB30BATHCS UYEPHOBHUKOM. 3ariCH
B YEPHOBHKE HE YUUTHIBAIOTCS TPH OLIEHUBAHUH PAOOTHI.

Bamibl, nonydenHele Bamu 3a BBINIOJHEHHBIE 3aJaHHs, CYMMUPYIOTCS.
[TocrapaiiTech BBINOIHUTH KaK MOXKHO OOJIbIlE 3aJaHUi ¥ HaOpaTh HauOoJbllee
KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

CIIPABOYHBIE MATEPHUAJIBI 110 MATEMATHUKE
AJIT'EBPA

e dopmyna KOpHEN KBaJpaTHOTO YPaBHEHUS:

—b+
x=bg—\/5,me D=b"—4ac.
a

e Ecii KBapaTHBIH TPEXUIEH ax - +bx +C UMeET 1Ba KODHS X{ U X 5, TO
ax? +bx+c=a(x-x,)(x—x3);
€CIIM KBaJ[paTHBIi TPEXWIEH ax ~ +bX +¢ UMeeT eAMHCTBEHHbIH KOPEHb X o, TO
ax’ +bx+c=a(x—x0)2

e AOlcuucca BeplIMHBI 1apadoIbl, 33aHHON YpaBHEHUEM ) = ax ‘ibxte:
Xog=— L .
2a
e Qopmyna n-ro wieHa apupmernyeckodl nporpeccuu (@, ), NEPBBIA ieH
KOTOpPOH paBeH @ W pa3HOCThH paBHA d :

a,=a;+d(n-1).
e DopMysa CyMMBI IEPBBIX 7 WICHOB apH()METHUECKOI POTPECCHL:
(ar+a,)n
—

e Mopmya 1 -ro WwieHa TeOMETPHUECKON Tporpeccuu b ,, IepBBIA WiIeH KOTOPOi

S,=

paBeH b, a 3HAMCHATENb PABEH ¢

by=by-q""

e dopmyna CyMMBbI IEPBBIX # YJICHOB F€OMETPUYECKOM MPOrpPEeCCUu:
n
e 1)

S, = P

n

o DOpMyIIbl COKPAILEHHOIO YMHOXEHHUS:
(a+b)’=a’+2ab+b7;
(a—b)2 —a’-2ab+b?;
a’=b>=(a-b)(a+b).
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

o CgolicTBa apu(METHIECKOTO KBAAPATHOTO KOPHS:
Jab =~a ~/b npu a=0, 520; \/%:ﬁ npu a>0, >0,

Jb
e CpoiictBa crenenu ipu a >0, b>0

-n 1 n m n+m a n—m
a =—, a -a =a 5 =a 5
n m

a a
" a\"_a"
n nm n n n
(a ) =q""; (ab)'=a"-b", (—) ==
b "

Taoauma KBaJIpaToOB ABY3HAYHbIX YU CEJ

Eaunnubt

=
=2
=]
1=

0 1 2 3 4 5

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

JecaTkn

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[R[N AW N -

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

T'EOMETPUA

CyMMa YIJIOB BBIIYKJIOTO 71 -yroibHUKa paBHa 180°(n—2).

Cpenusist TMHUS TPEYTroJbHUKA U TPpaneluu

B MN — cp. nun. B _C BC|| 4D
MN || AC % MN — cp. nuH.
M N MN:% M N MN“/;DC AD
% MN =B +A4D
2
A C A D

OnucaHHas ¥ BIMCAHHAs OKPY>KHOCTH NPAaBUJIHOTO TPEYToJIbHUKA

ooV a3
3 6
2 a
S= a \/g h= a\/g
N 2
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Maremaruka. 9 kiacc

B
A
4 b C

ITnowaou guzyp

I'BD (mucbMenHas popma)
Juns tpeyronsauka ABC co ctopoHamu AB =c,
AC=b, BC=a:

a b c
sind sinB sinC ’

rae R — paauyc ONMUCaHHON OKPYKHOCTHU.

s tpeyronsauka ABC co ctopoHamu AB =c,
AC=b,BC=a:

c?=a*+b*—2abcosC.

Jnuna okpyxkHoctu C =2mr.

[Tnomans xkpyra S = e

ITapannenorpamm TpeyronbHUK
1
b/ |, S=ah, b §=ah,
AY S=absiny S=Labsiny
a a
Tpanenus PomO
b
ath | o marora
h S= -h 1
; e s=lua,
[1
a
IIpamoyzonvHulii mpeyzonbHUK
. a
sino=—
c
C a b
cosa=—
c
a
tgo=—
b g b
2 2 2
Teopema [Mugaropa: a“ +b " =c".
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO: Sin 20 +cos’a=1.
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Maremaruka. 9 kiacc

I'BD (mucpmenHas popma)

HexkoTopsle 3HaUCHUS] TPUTOHOMETPHYECKUX (DYHKIHI

o | rpagycel | 0° 30° 45° 60° 90° 180° | 270° | 360°
sina 0 1 Q ﬁ 1 0 -1 0
2 2 2
cosa 1 ﬁ ﬂ 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 0
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

Omeemamnu K 3a0anuam 1-10 senaromcea yenoe uucio, KOHeUHAsL OeCAMUUHAA
0podv unu nocnedosamenvrnocms yudp. Omeem 3anuuiume 6 nojie omeema
¢ mexcme padomwl, 3amem nepenecume ¢ b/JIAHK OTBETOB cnpasa
om Homepa coomeemcmeywuieco 3adanus. Eounuyvt uzmepenuii nucamp
He HYICHO.

59
[IpencraBpTe BbIpaxeHue 55 B BUIE Ipobu co 3HameHareneMm 24. B otser

3aIMUIINUTEC YUCIIUTECIIb HOJ'Iy'{I/IBLIICIZCﬂ ﬂpOGI/I.

OTBeT:

Haiinure xopeHb ypaBHenus 8+ 7x=9x+4.

OrtBeT:

. 8 9
HaI/I)II/ITe 3HAUCHUC BBIPAXKCHUS — — 5— nopu x = 0,4 .
X X

OTBeT:

YCcTaHOBHTE COOTBETCTBUE Mekay rpadukamMu QyHKIuMA 1 GOpMyIaMu, KOTOPbIC
UX 3a[af0T.

I'PAD®UKU
A) y b) Yy B) y
/T\
17, t
. i 0] 1 X
0 1 x 0] 1 X
DOPMVIJIBI
1 2 3
) yz%x ) y=2—x2 ) y=\/;
B tabnmre nox kaxkmoi OyKBOH YKa)KHUTE COOTBETCTBYIOIIIA HOMED.
A|b|B
Orser:
© 2025 denepanbHas ciryx0a 1o Haa30py B cepe 00pa3oBaHus U HAYKU 42

Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

VKaxuTe pelieHne HepaBeHCTBa
Ax—429x+6.

1) [-0.45+e)  2) (—eo;-2] 3) [-2i+e)

OTBeT: D

B tpeyronbHuke aBa yria pasHel 57° u 86°. Haiinure ero
Tpetuit yroa. OTBeT naiite B rpagycax.

4) (=0i=0,4]

OTBeT:

HaiiguTe mumoniagp KBagpara, OMMCAaHHOTO OKOJIO OKPYKHOCTH
panuyca 40.

7

.

N

OrtBeT:

Kakue u3 cnefyromux yTBepx1eHUNH BEpHbI?

1) Kaknas u3 GUCCEKTPHC PaBHOOEAPEHHOTO TPEYTOILHHKA SBJISETCS €10 BHICOTOIA.

2) Ecimu B mHapanienorpaMMme JBE€ COCEIHHME CTOPOHLI PpaBHLI, TO TaKOU
TapajIeNIorpamMM SBISIETCS POMOOM.

3) Bce auameTphl OTHOM U TOH XK€ OKPYKHOCTH PABHBI MEXKITY COOOM.

B otBer 3amuimmte HOMEpa BBHIOPAHHBIX YTBEPXKIACHUN Oe€3 MpOOENIOB, 3alsiThIX

Y IPYTUX JOTIOJHUTEIBHBIX CHMBOJIOB.

OTBeT:
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

Iepsoie 300 kM aBTOMOOWIIB €Xall cO cKopocThio 60 kMm/4, cienyromue 300 kM —
co ckopocthio 100 xm/4, a mocieqane 300 kM — co ckopocThio 75 kM/4. Haitnnre
CPEIHIOI0 CKOPOCTh aBTOMOOWIIS Ha TIPOTSDKEHUU BCETO ITYTH.

OTBeT:

BeposaTHOCT TOTO, UTO HOBas MIAPMKOBAs pydka MHIIET IUTOXO (WM He IHIIET),
paBHa 0,19. [Tokynarens B MarasuHe BHIONpAET OAHY IIAPUKOBYIO pyuKy. Haiinure
BEPOSTHOCTB TOI'0, YTO 3TA PyYKa IUILET XOPOILO.

OTBeT:

He 3a0yobme nepenecmu eéce omeemot 6 BJIAHK OTBETOB ¢ coomeéemcmeuu

C UHCMPYKyUeil no 8bINOJIHEHUI0 padombl.
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Maremaruka. 9 xnacc I'BD (mucpmenHas popma)

Cucrema oleHUBAHHSA IK3AMEHAIIMOHHOI padoThHI M0 MaTeMaTHKe
(300-e Homepa sapuanmog)

Kaxnoe wu3 3amanuit 1-10 cunTaercs BBIOJHEHHBIM BEPHO, €CIH
SK3aMEHYeMbIH Jall BEpHBI OTBET B BUJE LIEJIOT0 YHCIAa, KOHEUHOU IECITUUHOU
nIpoOu WM TochenoBaTedbHOCTH HU(p. BepHoe BBIMONHEHHE KaXIOTO 3aJaHHS
onenuBaercs 1 6ammoM. B oTBere Ha 3amaHme § mOpSOK 3amucH nuGp 3HAYCHHS
HE MEET.

Howmep 3apanus | IlpaBuiIbHbII 0TBET
1 180
2 2
3 15,5
4 132
5 2
6 37
7 6400
8 23
9 75
10 0,81
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