Martemaruka. 9 knacc I'BD (mucbMenHas popma)

ITPOEKT

CIIEHUOUKALINA
IK3aMeHALMOHHbIX MaTepHAJIOB 1Jisl NpoBeaeHust B 2027 roay
rocyJapcTBEeHHOI'0 BbIIIyCKHOI'0 9K3aMEeHa 10 00pa30BaTe/IbHbIM
MporpaMMaM OCHOBHOTO0 001iero oopazoBanus (mucbMeHHasi popma)
no MATEMATHKE

1. HazHayeHue 3K3aMeHALMOHHOW PadoThI

I'ocynapcTBeHHBIH BBITycKHOI 3k3ameH (I'BD) mpexnctasiseT coboit hopmy
rOCyIapCTBEHHOH HWTOTOBOW AaTTeCTalMM II0 0Opa30BaTENBHBIM IpOrpaMMaM
OCHOBHOro o0miero oOpa3oBaHusi, MPOBOAUMOW B LEIAX  OIpPEICICHUS
COOTBETCTBUSl  PE3YyJIbTATOB  OCBOCHHS  OOYYArOIIMMHCS  00Opa3oBaTEIbHBIX
MpOTpaMM OCHOBHOTO 0OIIero o0pa30BaHUS COOTBETCTBYIONIMM TPEOOBAHUSIM
(benepadbHOrO  TOCYZAapCTBEHHOTO — oOpasoBaTeNsHOTO  cTaHmapra. [BD
HOPOBOIUTCS U OOYYarOIIMXCsl, OCBAaHBAIOIIUX O0Opa30BaTENIbHBIC MTPOTPAMMBI
OCHOBHOTO 00mIero o00pa3oBaHHs B CIEHHAIBHBIX y4eOHO-BOCHHTATEIHHBIX
VUPSKACHUSIX 3aKPBITOTO THMA, & TAaKKe B YUPSKICHUAK, HCIIONHIIOIINX
HaKa3aHWe B BHJC JMIICHHS CBOOOIBI, a TAKXKE U1 OOyYarOLIMXCs, SKCTCPHOB
C OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3[0POBbsI, 00YYAIOIIMXCsl, SKCTEPHOB — ICTEHi-
WHBAIUIOB ¥ WHBAIWAOB, OCBAaMBAIOUIMX O0O0pa30BATENbHBIE MPOTPaMMBI
OCHOBHOTO 00IIIEro 00pa3oBaHusI.

I'BD npoBoautcs B coorBercTBUU ¢ DenepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-03 «O6 obpazoBanun B Poccuiickoit @Denepanmn» u Ilopsaxom
MPOBENIEHHUsT TOCYJAAPCTBEHHON HMTOTOBOW aTTECTAllMUd 110 00pa30BaTENLHBIM
MporpaMMaM OCHOBHOTO OOIIero o00pa3oBaHHs, YTBEPKIEHHBIM IMPHKA30M
Munnpocsemienust  Poccun u PocoOpnamzopa ot 04.04.2023  Ne 232/551
(3apeructpupoBan Munroctom Poccrm 12.05.2023 Ne 73292).

2. IokyMeHTBI, Onpe/e/Isolue coAepKaHue IK3aMeHALHOHHO padoThl

CozaepkaHue dK3aMEHAIMOHHBIX ~ MatepuanoB ['BD-9  ompenensercs
Ha OCHOBE (helepalbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAapTa
OCHOBHOro obmero oopazoBanus (manee — PI'OC) (mpuxka3 MunucrepcTBa
npocsetienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O0 yTBep:KAeHUU
(benepatbHOTO TOCYIApCTBEHHOTO 00pa3oBaTENFHOTO CTAaHAApTa OCHOBHOTO
o0r1ero o0pa3oBaHUs»).

ITpu pa3paboTke 5SK3aMeHALMOHHBIX MaTepuaioB [BD-9 yuurteiBaetcs
cojepkanue (eaepasbHON 00pa30BaTENBLHOW MPOTrpaMMbl  OCHOBHOTO OOILEro
obpa3oBanns (mpuka3 MuHHcTepcTBa Tmpocsernenns Poccuiickoit dexepannu ot
18.05.2023 Ne370 «O6 yrtBepxknaeHun (emepanbHO  00pa3zoBaTENBHOMN
MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus» (¢ U3MEHEHUAMH)), QenepanbHON
aJlanTHPOBAaHHOW 00Pa30BaTENBHOMN MPOrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus
JUIL  00yJaroImMXCs C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3/I0pPOBBsS  (TIpHKa3
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MunncrepcrBa npocsenienus Poccuiickoit @enepaunu ot 24.11.2022 Ne 1025
«O0 yTBepkaeHUH (enepatbHON aTanTUPOBaHHONW 00pa30BaTEIbHON MPOrpaMMbl
OCHOBHOro 00mero o0pa3oBaHusi sl OOy4YaroUIMXCs C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JIOPOBbBSI»).

3. O0umue nMoaxonabl K 0TGOPY coaepikaHusi, pa3padoTKe CTPYKTYPbI
3K3aMEeHAIIMOHHOI padoThI

IIpu pa3paboTke CTPYKTYpbl B OTOOpE COAEpX,aHUS IK3aMECHAIIMOHHOM
paboThl pearn30BaHbl CUCTEMHO-IESATEIBHOCTHBINA, YPOBHEBBIH M KOMIUICKCHBIN
MIOJXO/IbI K OLIEHKE 00pa30BaTEeIbHBIX JOCTHXKEHUI 00yJyaromuxcsl.

JIMYHOCTHBIE =~ PE3yNbTaThl ~ OCBOGHUS  OOYYaIOIIMMHUCS ~ OCHOBHOM
oOpa3oBarenbHOl mporpamMMmbl Ha ocHoBe ®OI'OC oTpakaloT TOTOBHOCTh
00yJaromMXCcsl  PYKOBOJCTBOBATbCS ~ CHCTEMOH  MO3UTHBHBIX — IIEHHOCTHBIX
OpHEHTalMi M pPacIIMpeHHEe ONbITa JESTENbHOCTH Ha €€ OCHOBE W B Ipolecce
peanM3alMy  OCHOBHBIX  HANpaBICHUH  BOCIUTATENBHOH  JEATEIHHOCTH.
CopepxaHue W pe3yibTaThl BBIMOJNHEHHUS 3agaHuii ['BO cBsa3aHbl B TOM uucie
C IOCTH)KEHHEM JIMYHOCTHBIX PEe3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTeNbHOMN
IporpaMMbl B 4acTd (PU3MYECKOro, TPYIOBOTO, SKOJOTHYECKOIO BOCIIMTAHUS,
a TakXKe MPUHATHS [IEHHOCTH HAYYHOTO TIO3HAHMUSI.

BrutouéHHbIE B 9K3aMEHAIIMOHHYIO PabOTY 3a7[aHus BBISBIISIOT JOCTHIKCHHUE
METalPEeIMETHBIX U HPEAMETHBIX ~ PE3yJIbTaTOB  OCBOEHHMsS ~ OCHOBHOM
o0Opa3oBaTeilbHOH  MPOrpaMMbl  OCHOBHOTO  o0miero  oOpasoBanus. [lpu
BBIMOJTHEHUW  33/IaHUA, TOMHUMO MpPEAMETHBIX 3HaHWHA, YMEHHWH, HaBBIKOB
U CIOCOOOB  TO3HABATENLHOM  JIEATETBHOCTH,  BOCTPEOOBaHBI  TaKKe
YHUBEpCaJIbHble  y4eOHble  I103HABaTENbHbIE (3aMEIECHHE, MOJAEIUPOBAaHMUE,
KOJMPOBAaHNE M AEKOAWPOBaHHE HH(OPMALUH, JOTUUYECKUE OIEpalry, BKIOUYAs
obmue TpUEMBI pemeHds 3agad W Jp.), KOMMYHHKaTHBHbBIC (aJleKBaTHO
nepefaBaTh WHQOPMAIMIO U OTOOpaXKaTh MPEAMETHOE COACPKAHHE M YCIOBHUS
JIESITETBHOCTH U peYd, apryMEHTHPOBaTb M OOOCHOBBIBATH CBOIO ITO3HUIIMIO,
3aJaBaTh BOIIPOCHI, HEOOXOIUMEIE IS OPTaHU3AIlMd COOCTBEHHOH NESATEIBHOCTH
Y COTPYTHHYECTBA C MAPTHEPOM H JIp.) U PETyIATHBHBIC (CIOCOOHOCTH MPUHUMATH
W COXpaHATh Y4eOHyI0 LeJb M 3ajady, IUIaHHpoBaTh €€ peaau3alulio,
KOHTPOJIUPOBAaTh M OLEHHWBAaTh CBOW JEHCTBHUS, BHOCHTH COOTBETCTBYIOIINE
KOPpPEKTHBBI B~ WX  BBIIOJHEHHE,  OCYHIECTBISITh  KOHCTATHPYIOMINH
Y MPEIBOCXHIIAIONINIA KOHTPOJIb MO PE3YJIbTATy U CIIOCO0Y MEHCTBUS, aKTyaIbHBIN
KOHTPOJIb Ha yPOBHE MPOU3BOJILHOTO BHUMAHUS U Jp.) AeicTBUS.

IIpu cocraBieHWM 3aJaHuil W OSK3aMEHALMOHHOH pabOTBI B LEIOM
YYUTBIBAIOTCS MPeIyCMOTPEHHBIC (henepanbpHOI aJIanTHPOBAHHOM
o0pa3oBaTenbHOW  MPOrpaMMOM  OCHOBHOrO  oOmiero  oOpa3oBaHUs — AJIS
00y4YaroNMXcss C OrpaHUYCHHBIMH BO3MOXKHOCTSAMH 3/I0pOBbsl  0000IIEHHBIC
KPUTEPUH «3HAHWE W TIOHUMaHHE», IIPUMEHEHUEY, «PYHKIIMOHATBHOCTDY.

Jlis ryxuX, caaboCbIanyix, Mo3IHOOTIOXIINX, UMEIOIUX KOXJICapHbIe
HUMIUIAHTBl YYaCTHUKOB JK3aMEHa ¢ Y4€TOM MX 00pa30BaTeNbHBIX MOTpeOHOCTEH
aJanTHPOBaHBl TEKCTOBBIE YACTH 3aJady, YTO MOJApa3yMeBaeT YIPOIIeHHE
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rpaMMaTHYECKOTO U CEMaHTHYECKOTO 0(OPMIEHHS KOHCTPYKIUH, NCIIONB30BAHIE
MPEUMYIIIECTBEHHO O0MIEyTOTPEONTENEHOI JTEKCHKH.

4. Buasbi 3k3amenanuonnoi paéorsr 'BJ-9

IMuceMensslil 3x3ameH 'BO-9 no maremaThke MPOBOAMTCS B HECKOJIBKUX
¢dopmartax B menfxX y4éra BO3MOXHOCTEH pasHbIX KaTeropuil ero y4acTHHUKOB:
yuactHuKoB 6e3 OB3 u yuactHukos ¢ OB3.

Ikzamenayuonnvie mamepuanwvt ¢ 100-wu nomepamu eapuanmos — s
yuactHHKOB 'B3-9 6e3 OB3 n obyuaromuxcs ¢ OB3: riryxux, ciaboCIbIIaNIiX,
[IO3IHOOMJIOXIINX, HMEIOUIMX  KOXJIeapHble  HMMIUIAHTAThl  HK3aMEHYEMBIX;
¢ TSOKENBIMU HapYIIEHUSAMH PeUH; ISl 00YHaIOUIMXCs, IKCTEPHOB C HAPYILICHUIMHU
oropHO-/BUTaTenpHOrO anmapara (manee — HOJIA), ocBanBaromux BapuanT 6.1
®AOII O00'; ¢ paccTpoiicTBAMH ayTHCTHYECKOTO CIIGKTPA; MHBIX KaTErOPHiA
ydyacTHUKOB ['BD, KOTOpbIM TpeOyercss co3/laHuEe CHElHaIbHBIX YCIOBUN
(c mnabeToM, OHKOJIOTHUECKUMHU 3a00JIeBaHUSIMHU, aCTMOMU U IIp. ).

Ik3amenayuonnvie mamepuanvt ¢ 200-mwu Homepamu eapuanmoeé — Ais
CIIETIBIX O0YYAIOIINXCs, CNa0OBUAANIMX M TO3THOOCTENIINX o0ydaromuxcs. Jlist
CJIETBIX OOYyYaroIIuXcs 3aJaHus TEPEeBOMAATCS Ha pelbeHO-TOUCHHBIH MpPUPT
bpaiins. Dk3aMeHalOHHbIE MaTepuallbl aHanoruuHsl 100-M HOMepaM BapHaHTOB,
HO B TEKCTaxX 3aJIaHUH CBEJICHO K MUHIMYMY KOJIMYECTBO M300pasKeHHI.

Ik3amenayuonnvie mamepuanvt ¢ 300-mu Homepamu eapuanmos — Ais
yuacTHHKOB ['BD-9 ¢ 3ajepkkoif IICHXHYECKOTO pa3BUTHUS, OOYYarONIHXCS
M0 aJanTUPOBAHHBIM OCHOBHBIM 00IIC00pa30BaTENbHBIM MporpaMMam; st
obyuaronuxcst ¢ HOJIA, ocBauBaronux Bapuant 6.2 ®AOIT O0O0.

Onucanue 5K3aMeHAIMOHHBIX MATePHAJIOB
¢ 100-Mu HOMepaMu BADHAHTOB

5. CTpykTypa u coaep:KaHHe IK3aMeHAIIMOHHOii padoThI

Kaxnpiit  BapmaHT 5K3aMeHanMoHHOKW paboTsl ¢ 100-mMu  HOMepamu
BapUaHTOB COAEPKUT 14 3amaHuil 0a30BOro YypoOBHS CIIOKHOCTH. Bo Bcex
3aJaHusX HEOOXOAMMO 3amucaTb OTBET B BHUJAE LEJIOT0 YHCIA, KOHEYHOH
JIECSITUTHOM JIPOOH WITH MTOCIIEIOBATEILHOCTH IA(D.

3amaHus TPYNIUAPYIOTCS HCXOAS W3 MX TEMaTHYCCKOW MPHHAIICKHOCTH:
anreOpa, reoMeTpHsl, BEpOSTHOCTb U CTATUCTHKA.

B sx3amenanmonHOM pabore ['BD-9  KOHTpOIHPYIOTCS  AIEMEHTHI
COIEpKAHUS U3 CIEAYIONINX YIEOHBIX KypCOB MaTeMaTHKU:

1. Mamemamuxka. 5—6 KJ1acchl,

2. Aneebpa. 7-9 knacceor;

3. I'eomempus. 7-9 xnaccer;

4. Beposamnocmo u cmamucmuxa. 7-9 Ki1accel.

' TTo 3aKTI04€HMIO TICHXOJIOTO-Me/TMKO-TIeIarorueckoii komuccnu (aee — [TMITK) yuactHukaM I'BD-9 ¢ HOJIA,
PAC, obyuatonmmes no PAOIT OOO mo6oro BapHaHTa IPOrPaMMbl MOTYT OBITh PEKOMEHIOBAHBI
9K3aMEHAIMOHHBIE MaTepuabl ¢ 300-Mu HOMEpaMH BAPUAHTOB.
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B Tabmume 1 mpuBeneHO pacmpeneneHHe 3aJaHU 110  OCHOBHBIM
COJIeprKaTeNIbHBIM pa3ziesam.

Tabnuya 1
Pacnpeodenenue 3a0anuii no 0CHOBHbLM
cooeparrcamenbHbiM pazoeidam (memam) Kypca Mamemamuxu
CojepixarernbHble pa3zielibl (TeMbl) Kypca KonuuecTBo 3amanuit

Anrebpa 9
T'eomerpus 4
BeposiTHOCTb U cTaTUCTUKA 1

Hroro 14

6. PacnipenesieHne 3aianmii 7K3aMeHAIIHOHHOM PaGoThI
MO0 YPOBHSIM CJIO3KHOCTH

K 3amanusm 0a3oBoro ypoBHs OTHOcHTCS 14 3anaHui, HaNpaBJICHHBIX
Ha MPOBEPKY OCBOSHHS 0A30BBIX YMEHUH W MPAKTHYECKUX HABBHIKOB NMPUMEHEHUS
MaTeMaTHYECKUX 3HAHWI B TIOBCETHEBHBIX CUTYAIIHSX.

7. I1poaoKUTETbHOCTD IK3aMeHa
Ha BrInoTHEHHE 3K3aMEHAIIMOHHOW paOOTHI IT0 MaTeMaThke JaéTcs 3 yaca
55 muHyT (235 MUHYT).

8. TonoJHuTeIbHBIE MATEPHAJIBI M 000PY/I0BaAHUE

IlepeueHb NONOTHUTENBHBIX MAaTEpUAIOB U 000PYIOBaHMS, UCIIONb30BaHUE
KOTOpBIX paspelieHo mnpu  nposeieHuud ['BD-9, yTBepxkmaercs NpHKa3oM
Munnpocsemenus Poccun 1 Pocobpramzopa.

IMpn BemonHennn 3amganuit 'BD-9 B mmceMeHHOW (opme paspemraercs
UCIIOJIb30BaTh JIMHEHKY JUIS IOCTPOCHUS YepTe)XeH M PUCYHKOB; CIIPaBOUYHbBIE
MaTepHaibl,  CoAep)Kallue =~ OCHOBHBIE  (opMydbl  Kypca  MaTeMaTHKH
00pa3oBaTenbHON TPOrPpaMMbI OCHOBHOTO O0IIIEro 00pa3oBaHMsI.

9. CucTremMa OLleHUBAHMS BBINMOJHEHHS OTAeIbHBIX 3aJaHMii
M IK3aMeHAIMOHHOH padoThI B L[EJIOM

Kaxxnoe u3 3amanunii 1-14 ¢ xpaTkuM OTBETOM CUHUTAETCS BBIOJHEHHBIM,
©CJTH 3aITMCaHHbBIN OTBET COBMAIAET C BEPHBIM OTBETOM.

MakcuManbHBI TEePBUYHBIA OaJijl 32 BBINOJIHEHHE SK3aMCHALIMOHHOM
paboter — 14.

PesynbraToM sK3aMeHa SIBJIIETCS OTMETKa, KOTOpas ONpeAeNsieTcs IMyTEM
nepeBofa  MEPBUYHBIX  Oa/IOB,  TMOJYYEHHBIX  YYaCTHHKOM  DK3aMeHa
3a BBINOJIHEHUE BCEX 3aJlaHUN SK3aMCHALIMOHHON paboThl, B MATHOAJUIBHYIO
cuctemy onesnku. lllkanma mepeBosa ycTaHaBIMBAeTCS OPraHOM HCIIOJHUTEIHLHON
Bractu cyObekra Poccuiickoit @enepannu, OCyHIECTBISIONIMM TOCYJapCTBEHHOE
yrpasjcHue B cepe 00pa3oBaHusl.

B Tabmume 2 mpuBeneHa peKOMEHIyeMas IIKana IepeBoJa MEepBHYHBIX
0aJuUIOB B MATHOAJUIEHYIO OTMETKY.
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Tabnuya 2
Pexomenoyemas wkana nepeeoda nepsuyHvix 6a108 8 NAMUOALILHYIO OMMEMKY
OTMeTKa 10 IATHOAUTEHOH MIKaJe «2» «3» «4» «5»
Jlyana3oH nmepBUYHBIX OAIOB 0-3 4-6 7-9 10-14

10. M3mMeHeHus B 3K3aMeHALIMOHHBIX MaTepuanax 2027 roaa
1o cpaBHeHun1o ¢ 2026 rogom

W3MeHEeHUsT CTPYKTYpbl W COIEPXKAHUS OSK3aMCHAIMOHHBIX MAaTepHAIOB
OTCYTCTBYIOT.
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I'BD (mucbmenHas popma)

O0001E¢HHDBIH NIJIAH BADHAHTA K3aMEHAIIHOHHBIX MATEPHAJIOB

I'B2-9 (mucbmennas ¢popma) 2027 rona no MATEMATUKE

(100-e nomepa sapuanmos)

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

No
3aaHUs

IIpoBepsiemble IpeAMETHBIE PE3YJILTAThI OCBOCHHS
OCHOBHO 00pa30BaTeIbHOI TPOrPaMMBI

YpoBeHb
CIIOKHOCTH

MakcumabHbIi
TIePBUYHBII Oait
3a BBIOJIHCHUE
3agaHus

Vmenue peuath 3aJa4yd pas3HbIX TUIIOB;, YMCHHUEC
pemiate 3aga4yd, B TOM YHCIE U3 TOBCEIHEBHOM
KHN3HH

YMeHne pemaTe 3aJadd Pa3HBIX THIOB; YMEHHE
UCCIE0BATh MOIY4YE€HHOE PELICHHE; YMEHHE PEIaTh
3a71a44, B TOM YHCJIE U3 NOBCEIHEBHOM )KU3HA

YMeHre pemate 3alad4d pasHBIX THUIIOB, HCCIENO-
BaTh TOJIY4YEHHOE PENICHNE; yMEHUE PEIaTh 3aJa4H,
B TOM YHCJIE U3 HOBCEAHEBHOI JKM3HH, HA HaXOXIe-
HHE TeOMETPHYECKUX BEIWYUH C MIPUMEHEHUEM H3Y-
YEHHBIX CBOHCTB (UTyp 1 (aKToB

VMeHHe BBINOIHATH NEHCTBHA C YHCIAMH, TIPEA-
CTaBISITh YUCIA HA KOOPAUHATHOM MpPAMOM; yMEHHE
JIe7aTh TPUKUIKY W OLEHKY pe3yJbTaTa BBIYHC-
JICHUH

YMenue pemaTh JMHEHHBIE M KBaJPATHBIE YpaBHe-
HHS, CHCTEMBbl JIMHEHHBIX YDPaBHEHUH, NMHEHHbIE
HEPaBEeHCTBA M UX CUCTEMbI, KBaJpaTHbIE U JAPOOHO-
palMoHalIbHBIE HEPABEHCTBA, B TOM YMCIE IPH pe-
MICHNH 3a/1a4 U3 APYTHX IPEMETOB M MPAKTHYECKUX
3a1a4

YMeHue BBIIOIHATH pacy€Tsl 1o GopmyJiiam, npeod-
pa3oBaHMs BBIPAKCHHH, B TOM 4YHCJIE C HCIIOJb-
30BaHHeM (HOPMyYJT Pa3HOCTH KBaAPaTOB M KBajpara
CYMMBI 1 Pa3HOCTH

YMeHve ctpouts rpaduku GyHKIHH, HCIIONB30BaTh
rpadyKy UL ONpENeTCHUs CBOMCTB MPOLIECCOB
M 3aBHCHUMOCTEH Ul PEIICHHUS 3afad W3 APYTHX
y4eOHBIX MPEAMETOB M PEATbHOM JKM3HH; yMEHHE
BbIpaXaTh (OpMyJTaMU 3aBUCUMOCTH MEXKIYy Be-
JIMYHHAMH

YMenue pemaTh JIMHEHHbIE M KBaJpAaTHBIE YpaB-
HEHUs, CHCTEMBbI JIMHEHHBIX ypaBHECHHH, THHEIHBbIE
HEPaBEHCTBA M UX CUCTEMbI, KBaJpaTHbIE U JIPOOHO-
paIoHaTbHBIE HEPABEHCTBA, B TOM YHCIIE TP pe-
IIEHHH 33124 U3 JAPYTUX MPEIMETOB U IPAKTUUECKHUX
3a/1a4; YMEHHME MCIIONb30BaTh KOOPAMHATHYIO IIps-
MYIO U KOOPJMHATHYIO IIIOCKOCTb 11 H300pakeH s
peleHnil ypaBHEHHH, HEPaBEHCTB M CHCTEM
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Ne [IpoBepsieMble NIpeMETHBIE pe3yIbTaThl OCBOCHUS | YPOBEHb | MakcHUManbHbII
3amaHus OCHOBHOH 00pa30BaTeIbHON MIPOrPAMMEI CJIOXHOCTH | TICPBUYHBII Oat
3a BBIIIOJIHECHHE

3aJaHus

YMeHne npuMeHsATh (OPMYJIBI MEpHMETpa M IUIO-
mMagl MHOTOYTOJNbHUKOB, JUIMHBI  OKPYXKHOCTH
1 TUIOIIA/N Kpyra, 00béMa MpsSIMOYTOIBHOTO Mapai-
JeNenIe]a; YMEHHE MPUMEHSITh NMPH3HAKH pPaBEH-
CTBa TPEYTOJIbHUKOB, TEOPEMY O CyMMe YITIOB Tpe-
yrolbHUKa, TeopeMy Iludaropa, TpUTrOHOMET-
pHUYECKHE COOTHOLICHUS JUIS BBIYHUCICHMS JJIMH,
paccTosiHUM, TIouanei

VMenue npuMeHATh (GOpMyIbI IEepUMeTpa M ILIO-
maau MHOT'OYTOJIbHUKOB, JITHHBI OKPYXXHOCTH
M IUIOIIAAN Kpyra, 00bEMa MpsSIMOYroJIbHOrO Mapa-
JIeJIeNUIeNa; YMEHUE NPUMEHATh NMPU3HAKU PaBEH-
CTBa TPEYroJIbHUKOB, TEOPEMy O CyMME YIJIOB
TpeyroubHUKa, TeopeMmy Iludaropa, TpuroHomer-
pHYECKHE COOTHOLICHWS JUISl BBIYMCICHUS JUIHH,
paccTOosTHUH, TuIonIaael

VmMenue pacrio3HaBaTb HUCTUHHBIC U JIOXKHBIC BbI-
CKa3bIBaHUA

VYmMenue peuiath 3aga4yd pasHbIX TUIIOB; YMCHUEC
COCTaBJIATh BBIPpAXKCHHA, YpPaBHCHHSA, HEPABCHCTBA
U CUCTEMBI II0 YCJIOBHIO 3ada4du, HCCICA0BATH I10-
JIYYEHHOC PCIICHUE

VYMeHue HaXOIUThb BEPOATHOCTU CIy4YalHBIX CO-
13 OBITHII B OIBITAX C PAaBHOBO3MOXKHBIMH JJIEMEH- b 1
TapHBIMH COOBITHUSIMU

YMeHne pemaTh 3a7a4d Pa3HBIX THIIOB; YMEHHE
COCTaBJIATh BHIPAXKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA
1 CHCTEMBI IO YCIOBHIO 33/1auM, HMCCJIEI0BaTh IO-
JyYEeHHOE pelleHue

14

Bcero 3aganmii — 14;

U3 HUX I10 TUITY 3a/IJaHUM: C KPaTKUM OTBEeTOM — 14;

0 YPOBHIO CIIOKHOCTH: b — 14.

MaxcuManbpHBIH TepBUIHBIN Oat 3a paboty — 14.

OO6uiee BpeMsl BBIITOJIHEHUs paboThl — 3 yaca 55 MuHyT (235 MuHYT).
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Martemaruka. 9 knacc I'BD (mucbmenHas popma)

Onucanue 3K3aMeHAIHOHHOI padoThI
¢ 200-Mu HOMepaMHu BAPHAHTOB

5. CTpyKTypa U cofiep;kaHue 3K3aMeHAlMOHHOIi padoThl

Kaxnplii  BapmaHT 3K3aMeHallMOHHOW pabotsl ¢ 200-mMu  HOMepamu
BapUaHTOB coAepUT 11 3amaHuii 0a30BOro ypOBHs CIIO)KHOCTH W 1 3amaHue
MIOBBIIIEHHOTO YPOBHS CJIOXHOCTH. Bo Bcex 3agaHusAX HEOOXOIMMO 3amucaTh
OTBET B BHUJE [EJIOT0 4YWCJA, KOHEYHOW JECATHYHON ApoOM  WIU
TIOCJIeIOBATEIEHOCTH IUMP.

3agaHusl TPYNIUPYIOTCS MCXOAS M3 HUX TEeMaTHYECKOH MPHUHAIIEKHOCTH:
anreOpa, reOMeTpHsl, BEPOSTHOCTD M CTATUCTHKA.

B sk3ameHanuonHoil paGore I'BD-9 KOHTpOIMPYIOTCS  3JEMEHTHI
coJep KaHus U3 CIEAYIOIUX YIeOHbIX KypCOB MaTeMaTHKH:

1. Mamemamuxa. 5—6 Knaccel,

2. Aneebpa. 7-9 knacchr,

3. l'eomempus. 7-9 xnaccel;

4. Beposmuocmo u cmamucmuka. 7-9 K1acchl.

B Tabmune 3 mpuBeneHO pacnpeneNeHHe 33JaHU 110  OCHOBHBIM
coJiep KaTeLHBIM pa3JiesaMm.

Tabnuya 3
Pacnpedenenue 3a0anuii no 0CHO8HbLM
cooepaicamenbHbIM pazoenam (memam) Kypca Mamemamuxu
CopeprxaresbHble pasjielibl (TeMbl) Kypca KosnuecTBo 3a1anuii

Auredpa 8
I'eomerpus 3
BeposiTHOCTb U cTaTUCTUKA 1

Hroro 12

6. Pacnipenenenne 3aiaHuii 3K3aMeHAlMOHHOI padoThI
MO YPOBHSAM CJI03KHOCTH

K 3amaHmsm 6a3zoBoro ypoBHS OTHOcHTcA 11 3ajmaHuif, HampaBIeHHBIX
Ha MPOBEPKY OCBOCHHS 0A30BBIX YMEHUH M MPAKTUYECKUX HABBIKOB MPUMEHEHUS
MaTEeMaTHYCCKUX 3HAHUN B MOBCCIAHCBHBIX CUTYyallUsX. K 3aJaHUSAM IMOBBIIICHHOT'O
YPOBHSI OTHOCHTCSI OJHO 3aJlaHH€, HaNpaBICHHOE Ha MPOBEPKY OCBOEHHs
MAaTEMAaTHKH Ha IMOBBIIICHHOM YPOBHEC CJIOKHOCTH.

7. IIpoaoKUTETbHOCTD IK3aMeHa
Ha BpInonHeHne SK3aMEHAIMOHHOM paboThl 10 MaTeMaTuke naéres 3 vaca
55 munyT (235 MHHYT).

8. JJlonosinuTeNbHBbIE MaTEPUAJILI H 000pYy/A0BaHHNE

IlepeueHb NOMOIHUTENBHBIX MaTEPUAIOB U 00OPYIOBaHUsI, HCIIOIb30BAHHE
KOTOpBIX paspelieHo Inpu nposeieHud [BD-9, yrBepxknaercs MNpHKa3oM
Munnpocsenienus Poccuu u PocobpHanzopa.
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

HeoOxomumble cnpaBOYHBIE MaTepHaNbl BBITAIOTCS BMECTE C TEKCTOM
9K3aMeHAIMOHHOW paboTel. [lpu BeIMONHEHHMH 3amaHuii [BD-9 B muchbMeHHOM
(hopMe pazperaeTcst MoJib30BaThCs JTHHEHKOM.

9. CucremMa OleHUBAHMS BBLINOJHEHHS OTAJIbHBIX 3aJaHuii
H IK3aMeHaLUMOHHOI pa0oThl B L1€JIOM

Kaxxmoe w3 3amanuii 1-12 cuuTaeTcs BBIITOJHEHHBIM, €CIIM 3alMCaHHBIN
OTBET COBIIAZAET C BEPHBIM OTBETOM.

MaxkcuManbHBIA TePBHYHBIA 0ajul 32 BBINOJHEHHWE JK3aMEHAIIHOHHOM
pabotsl — 12.

PesynbraToM 3K3amMeHa SBISIETCS OTMETKA, KOTOpPas OMPEIENIICTCS MyTEM
nepeBoJa IEePBHYHBIX 0ayuioB, TIONYYEHHBIX YYaCTHHKOM OK3aMeHa 3a
BBINOJTHEHUE BCEX 3aJ[aHUil 9K3aMEHAIIMOHHOW paboThl, B MATHOAIBHYIO CHCTEMY
onenku. [llkana mepeBoja ycTaHABJIMBAETCS OPraHOM HCIIOJIHUTEIILHOW BJIACTH
cyobekrta Poccuiickoit ®enmepanuy, OCYIIECTBISIOUIMM TOCYAapCTBEHHOE
ynpasiieHue B chepe oOpa3zoBaHusl.

B Tabmune 4 npuBeneHa pekoMeHayemas MIKala IepeBoJia MEePBUYHBIX
0aJIJI0B B MATHOAIEHYIO OTMETKY.

Martemaruka. 9 knacc I'BD (mucbmenHas popma)

00001 EHHBIN MJIAH BAPUAHTA IK3aMEeHAIHOHHBIX MaTepHUAJIOB
I'B3-9 (nucemennas ¢popma) 2027 rona no MATEMATHUKE
(200-¢ Homepa sapuanmos)

Ypoenu cnosxcnocmu 3a0anus: b — 6azosvui, I1 — nogvluennuiil.

Ne [TpoBepsiemble TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHHUS | YpOBeHb | MakCHMabHBIH
3a7aHus OCHOBHOM 00pa30BaTENbHOMN MPOrPaMMBI CJIOXKHOCTH | TIEPBUYHBIN Oaut

VMeHue BBIIONHATH JEUCTBUS C YUCIAMH, Ipe-
1 CTaBJIATh YUCIIA Ha KOOPJUHATHOU NPSMON; yMEHHE b 1
JIeTIaTh IPUKUAKY M OLEHKY pe3yJibTaTa BEIYUCICHHH

YMeHue peruarh JIMHEHHbIE U KBaJPaTHbIE YPABHEHHS,
CHCTEMBI JINHEHHBIX yPaBHCHHUH, TMHEHHBIC HEPaBeH-
2 CTBA M HX CHCTEMBI, KBaJpaTHBIE U JPOOHO-paAIHO- b 1
HalbHbIE HEPAaBEHCTBA, B TOM YMCIE INPU PEIICHUH
3a71a4 U3 IPyTHX NPEAMETOB M NPAKTUUECKHX 3a/]a4

YMeHHe BBINONHATE pacd€Thl 1Mo (opMmysaM, Ipeod-
pa3oBaHMs BBIPAKEHHH, B TOM 4YHCIE C HCIIOIb-
30BaHHEM (OpPMyJ Pa3HOCTH KBAaJpaTOB M KBajapaTa
CYMMBI 1 Pa3HOCTH

Tabnruya 4
Pexomendyemasn wixana nepegooa nepeuyHuix OANI08 8 NAMUOANTLHYIO OMMEMKY
OTMeTKa 10 MATHOAUILHOM IKajIe «2» «3» «4y» «S5»
Jlyiana3oH nmepBUYHBIX 0AIIOB 0-3 4-6 7-9 10-12

10. M3MeHeHus B 3K3aMeHALMOHHBIX MaTepuanax 2027 roaa
no cpaBHeHu1o ¢ 2026 ronom

W3MeHeHusT CTPYKTYpbl M COIEpKaHUS OSK3aMEHALMOHHBIX MaTepUasioB
OTCYTCTBYIOT.
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YMenue cTpouth rpaguku (GyHKIHUH, HCIOIB30BATH
rpaduKy U1 ONpeeNeHus: CBOHCTB TIPOLIECCOB U 3a-
4 BUCHUMOCTEH JUIsl peLeHHs 3a/1ad U3 APYTUX Y4eOHbIX b 1
IPEAMETOB M pEalbHOM KU3HH; YMCHHE BBIPAXKATh
(bopMyTaMu 3aBECUMOCTH MEX]y BEITMIUHAMU

YMeHne pemraTe JHWHEHHBIE M KBaJpaTHBIE YpaB-
HEHHA, CHCTEMBI JIMHEHHBIX ypaBHCHWM, NTHHEIHBIE
HEPaBEeHCTBA M UX CHCTEMBbI, KBapaTHbIE U JPOOHO-
paloHabHBIC  HEPABEHCTBA, B TOM 4HUCIE IpU
peLICHNH 3afad W3 JAPYrHX HpPeIMETOB M IPaKTH-
YECKHX 3a/]a4; YMEHUE HCIIOIb30BaTh KOOPANHATHYIO
IpSMYI0 M KOOPAMHATHYIO IUIOCKOCTb JUI H300pa-
JKEHHs peIIeHNH ypaBHEHHH, HEPAaBEHCTB U CHCTEM

VYMeHue npuMeHsITh GOpMyYJIbl IEPUMETpPa U TUIOLIAAN
MHOT'OYTOJIGHUKOB, UIMHBI OKPYXHOCTH M IUIONIAIH
Kpyra, o0bEéMa MNpsIMOYTOJBHOTO IapajlIeieHuea;
6 YMEHHE TMPUMEHSITh MPHU3HAKA PABEHCTBA TPEYrOJb- b 1
HHUKOB, TEOpEMy O CyMMe YIJIOB TPEYTrOJbHHKA, TEO-
pemy Iludaropa, TpUrOHOMETPHUYECKHIE COOTHOIICHHS
JUTS BBIYMCIIEHUS JUTUH, PACCTOSHUM, TIIoImaaei

YMeHue NpUMEHATh (GOPMyJIbI NEpUMETpa M ILIO-
maan MHOFOyFOJ’[bHI/IKOB, JJIUHBI OprM(HOCTI/I U I1J10-
Iaau Kpyra, 00bEMa NpsIMOYToJIbHOTO Mapajuieseny-
nefa; yMeHHE [PHMEHATh TPU3HAKH pPaBEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOilb-
HHUKa, TeopeMy [lndaropa, TpUroHOMETpHYECKHIE CO-
OTHOIICHUA JJId BBIYMCICHUA JIUH, paCCTOﬂHI/Iﬁ,
TUTOIIAICH
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Maremaruka. 9 kiacc

I'BD (mucbMenHas popma)

No
3aaHus

ITpoBepsiemble TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOMN MPOrPAMMEI

YpoBeHb
CIIOXKHOCTH

MaxkcumalnbHbIi
TIEpBUYHBIH OasIT

8

YmMenne pacrno3HaBaTb UCTUHHBIE U JIOKHBIC BBICKA-
3bIBAHUS

b

1

‘YMeHue BBIMONHATE pacy€Thl 1Mo (hopMmynam, Ipeod-
pa3oBaHUsl BBIPAKCHUI, B TOM YHCIE C MHCIOJb-
30BaHHEM (OPMYJI Pa3HOCTH KBaJpaToB U KBaJapaTa
CYMMBI ¥ Pa3HOCTH

10

YMeHue HaxOAUTh BEPOSTHOCTH CIy4allHBIX COOBI-
THIl B ONBITaX C PaBHOBO3MOXKHBIMH D3JIEMEHTap-
HBIMU COOBITHSIMH

11

YMeHHUe HCIONIb30BaTh CBOMCTBA IOCIIEAOBATEIb-
HOCTEH, (OpMyJIBI CyMMBI M OOILIErO 4YjeHa MpH
pelieHuH 3ajia4, B TOM YHCIE 3a7ad U3 JPYTHX
Y4eOHBIX PEJMETOB U PEaTbHON KU3HH

12

Vmenue peuiath 3aJa4d pasHbIX THUIIOB; YMCHHE
COCTaBJIATb BBIPDAXKCHUA, YPAaBHEHUS, HEPABCHCTBA
M CUCTEMBI I1I0 YCJIOBHUIO 3aJa4u, HUCCICOAO0BATH I10-
JIYUY€HHOEC PCUICHUE

Bcero 3amanuii — 12

U3 HUX 110 TUITY 3aJIaHUH: ¢ KPaTKUM OTBETOM — 12;
1o ypoBHio cioxxsoctu: b—11; IT— 1.
MaxcuMaInpHbIH TepBUYHBINA 0at 3a padoty — 12.
Oomiee BpeMs BBIIONHEHUS paboThl — 3 yaca 55 MunyT (235 MuHyT).
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Martemaruka. 9 knacc I'BD (mucbmenHas 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 3amucaTh OTBET B BHIE LEJIOr0 YHCIA,
KOHEYHOH JeCATUIHON IpOOU HITH MOCIeJ0BATEIbHOCTH UA(.
3agaHus TPYNIUPYIOTCS MCXOAS M3 HUX TEeMaTHYECKOH MPUHAIIEXKHOCTU:
anreOpa, reOMeTpHsl, BEPOSATHOCTb M CTATUCTHKA.
B osx3amenHanmonHOH pabore I'BD-9  KOHTpOIHMPYIOTCS  3IEMEHTHI
COJIepYKaHUsI U3 CIICAYIOIUX YISOHBIX KypCOB MaTEMATHKH:
1. Mamemamuxa. 5—6 Knacchr;
2. Aneebpa. 7-9 xnacchr,
3. Teomempus. 7-9 knaccerl;
4. Beposmuocmo u cmamucmuxa. 7-9 Kinacchl.
B rTabmune S5 mnpuBeneHO pacrpeneneHue  3aJaHud 10 OCHOBHBIM
coJiep KaTeNbHBIM pa3JiesiaM.

Tabauya 5
Pacnpeoenenue 3adanuii no ocnognvim
cooeparcamenbHbiM pazoenam (memam) Kypca Mamemamuxu

CopnepxarenbHbIe pa3aessl (TeMBbI) Kypca KommaecTBo 3amanuii
Anrebpa 6
T'eomeTpust 3
BeposiTHOCTb U cTaTUCTUKA 1

Hroro 10

6. Pacnipenenenne 3aiaHuii 3K3aMeHallMOHHOI padoThI
MO YPOBHSAM CJI0KHOCTH

B »sk3aMeHanMoHHOH paboTe NpeacTaBieHbl 3afaHus 0a30BOr0 ypOBHS
CJIOHOCTH. DTH 3a/1aHUsl HAIPaBJICHbl Ha MPOBEPKY OCBOCHHS 0a30BBIX yMEHUU
1 IIPAKTUICCKNX HABBIKOB IIPUMCHCHHUA MAaTCMAaTHYCCKUX 3HAHUH B TIOBCCIHCBHBIX
CUTyalusx.

7. I1pof0KUTETBHOCTD IK3aMEeHa
Ha BrImonHeHMe 3K3aMEHAIIMOHHOI paboTHI IO MaTeMaTHke naéres 3 daca
55 MunyT (235 MUHYT).

8. lonoyHUTe/IbHBbIE MATEPUAJILI M 000PY10BAHUE

IlepeueHs OMONHUTENBHBIX MAaTEPHAIOB U 000PYIOBaHMUS, MCIONE30BaHIE
KOTOpBIX paspelieHo npu InposeieHuun ['BD-9, yrTBepxknaercs NpUKa3oM
Munnpocseuenust Poccun u PocodpHanzopa.

© 2027 denepanbHas ciyx0a no Haa30py B cdhepe 00pa3oBaHUs U HAYKH 12




Martemaruka. 9 knacc I'BD (mucbMenHas popma)

HeoOxomumble crpaBOYHbIE MaTepHaibl BBINAIOTCS BMECTE C TEKCTOM
9K3aMeHAIMOHHON pabotel. [lpu BeIMONHEHMH 3amanHuii [BD-9 B muchbMeHHOM
(hopMe pazperaeTcst MoJib30BaThCs JTUHEHKON.

9. CucremMa OLIeHMBAHUS BHINIOJIHEHUS OT/IeJbHBIX 3aaHUMH
H IK3aMeHaLUMOHHOI pa0oThl B 11€JIOM

Kaxnoe u3 3amanuii 1-10 ¢ KpaTKuM OTBETOM CUUTAETCS BBINOJHEHHBIM,
€CJIM 3aIMCaHHBIA OTBET COBMA/IAET C BEPHBIM OTBETOM.

MakcuMalTbHBIH TEpPBUYHBIA 0aul 3a BBINOJIHEHHE JK3aMECHAIIHOHHOW
pabots — 10.

PesynpraToM sK3aMeHa SBISIETCS OTMETKA, KOTOpas OMpenelsieTcsi MyTEM
nepeBoja IEePBHYHBIX 0ayuloB, TIONYYEHHBIX YYaCTHHKOM = OK3aMeHa 3a
BBINOJTHEHUE BCEX 3aJ[aHUIl IK3aMEHAIIMOHHOW paboThl, B MATHOAIIBHYIO CHCTEMY
oueHku. Illkana mepeBoja ycTaHaBIMBaeTCSd OPraHOM HCIIOJHHUTEIBLHON BIAcTH
cyobekrta Poccuiickoit  ®enmepanuy, OCYIIECTBISIOUIMM  TOCYAapCTBEHHOE
ynpasiieHue B chepe oOpa3zoBaHusl.

B Tabnune 6 mnpuBeneHa pekoMeHayemas IIKajia IepeBoJia MEePBUYHBIX
0aJIJI0B B MATHOAIEHYIO OTMETKY.

Martemaruka. 9 knacc I'BD (mucbmenHas popma)

00001 EHHBIN MJIAH BAPUAHTA IK3aMEeHAIHOHHBIX MaTepHAJIOB
I'B3-9 (nucsmennas ¢popma) 2027 roga no MATEMATHUKE
(300-¢ nomepa sapuanmos)

Yposenw croscnocmu 3a0anus: b — 6azosulil.

Ne ITpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS Yposens | MakcumasbHBIN
3a/1a- OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CIIOXK- | HePBHYHBIN Oamn
HUSA HOCTH

VYMeHHe BBITIONHATH ACHCTBHSA C YHCIAMH, MPEACTAaBIATH
1 YHClIa Ha KOOPJMHATHON NPAMOI; yMEHHE JIeNaTh NPUKUAKY b 1
U OLIEHKY Pe3yJIbTaTa BBIYMCIEHHI

VMeHHe pemath JWHEHHBIE W KBaJApaTHBIC YPaBHEHHS,
CHCTEMbI JIMHEHHBIX YypaBHEHHMI, JIMHEHHBIE HEPaBEHCTBA
2 M HUX CHUCTEMBI, KBAJpAaTHBlE M JPOOHO-pALOHAIBHBIE b 1
HEPaBEHCTBA, B TOM 4HCJIE TPH PEIICHHN 3a7ad U3 APyTHX
IpPEeIMETOB U MPAaKTUYECKUX 3324

YMeHHe BBINONHATH pacyéThl 1o Qopmyiam, mpeodpa-
30BaHHUSA BBIPAKCHUH, B TOM YHCIE C HCIIONB30BAaHUEM
(dopMy1 pasHOCTH KBaJpaTOB M KBaJpaTa CyMMbl M pa3-
HOCTH

Tabauya 6
Pexomendyemasn wikana nepegooa nepeuyHvix 0ALI08 8 NAMUOALTLHYIO OMMEMKY
OTMeTKa 10 MATHOAUILHOM IKajIe «2» «3» «4» «5»
Jlyiana3oH nmepBUYHBIX 0AIIOB 0-2 3-5 6-8 9-10

10. N3MeHeHus B 3K3aMeHALMOHHBIX MaTepuanax 2027 roaa
mo cpaBHeHu1o ¢ 2026 ronom

W3MeHeHusT CTPYKTYpbl M COIEpKaHUS OSK3aMEHALMOHHBIX MaTepUalioB
OTCYTCTBYIOT.
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VYmenue crpouth rpaduku  (QyHKOWI, HCIIOIB30BaTH
rpadMKi U1l ONpPEACNICHUS. CBOWMCTB IIPOLIECCOB W 3aBH-
4 CHUMOCTEH JUIi peIleHUs 3aJady M3 JPYTHX Y4eOHBIX b 1
NPEAMETOB M PEANbHON JKH3HH; YMEHHE BBIpaxkaTb (op-
MyJIaMH 3aBUCHMOCTH MEXKIy BETHINHAMU

VMeHue pemate JIUHEHHblE U KBaJpaTHbIE YpaBHEHUS,
CHCTEMBI JIMHEWHBIX YpaBHEHHMI, JIMHEHHbIC HEPaBEHCTBA
U HUX CHCTEMBI, KBaJpaTHble M JIPOOHO-palMOHAIBHBIC
5 HEpaBEHCTBA, B TOM YMCJIE€ IPHU PELICHUH 3aJad U3 IpyTux b 1
IPEIMETOB M MPAKTHYECKHX 3a/1ad; yMEHHE HCIIOJIb30BaTh
KOOPJIMHATHYIO HPSAMYIO M KOOPJAMHATHYIO IUIOCKOCTB JUIS
M300paKEHNUS PEIICHUH YPaBHCHUH, HEPAaBEHCTB ¥ CUCTEM

YMeHne mnpuMeHATh (GOpPMYJIBl TEpUMETpa W IUIONIAH
MHOTOYTOJIbHUKOB, IJIMHBI OKPYXKHOCTH W IUTOLIaTH KpyTa,
00béMa  MPSIMOYTOJIBHOTO — Mapajviesenuneaa; yMEHHe
6 MPUMEHSATH TPU3HAKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY b 1
0 CcyMMe YIJIOB TpeyronbHHuKa, Teopemy [lucdaropa,
TPUTOHOMETPUUECKHE COOTHOIEHHUS [Tl BBIYUCIICHUS JUIHH,
paccTosiHUM, TIoLanei

YMeHHe NpUMeHATh (OPMyNBl NEpUMETpa U IUIOLAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH U ILIOIAAU Kpyra,
00BbEMa IPAMOYTOJIbHOrO HapajuleseNnumnena; yMeHHe npH-
7 MEHATh IIPU3HAKM DPABEHCTBA TPEYTONBHUKOB, TEOPEMY b 1
0 CyMMe YIJIOB TpeyroibHuKa, Teopemy lludaropa, tpu-
TOHOMETPUUYECKHE COOTHOLICHUs [Jisl BBIYHCIEHHS [UIMH,
paccTosTHH, TuTonIanel

8 ‘VYMeHue pacro3HaBaTh HCTUHHBIE U JTOXKHBIC BEICKA3bIBAHHS b 1
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Martemaruka. 9 knacc I'BD (mucbMenHas popma) Martemaruka. 9 knacc I'BD (mucbmenHas popma)

Ne [posepsiembie TpeOOBaHMUS K pPe3yJIbTaTaM OCBOCHHUS Yposens | MakcumasnbHBIN
3a1a- OCHOBHOM 00pa30BaTe/IbHOMN MPOrPaMMEI CJIOXK- | HEepBUYHBIN Gast [osicHenns Kk 00pa3uaM 3K3aMeHAIMOHHBIX MATEPHAJIOB
HUA HOCTH
VMeHHE pemarh 3a1add pasHBIX THUIOB;, YMEHHE HCCIe- I'B2-9 (nucpmennas popma)
9 JI0BaTh IIOJIy4€HHOE pEILICHHE, yMEHHE pellaTh 3aaadd, b 1 no MATEMATHUKE

B TOM YHCJIE U3 TTIOBCETHEBHON KU3HU

VMeHHME HaXOIUTh BEPOSATHOCTH Cy4alHBIX COOBITHI
10 |BombITax ¢ PaBHOBO3MOXKHBIMM DJIGMEHTAPHBIMH COOBI- b 1

IIpu o3HaKOMJICHMH ¢ OOpa3laMH 3K3aMEHAIIMOHHBIX MarepuaioB ['BD-9
THAMHA

(TTMCEMEHHas (bopMa) ClIEIyeT WMETh B BHUIY, 4YTO B 06pa3He MpEJICTaBIICHEI

. KOHKpETHbIE MpHUMEphl 33JaHWH, HE WCUYEPIBIBAIOIINE BCEr0 MHOroo0pasus
13 HUX IO TUITY 33laHUi: ¢ KpaTKUM OoTBeToM — 10; 03MOIK cl)o OBOK  3aIAHHi 4 KOKIOM 03 SoHanTa
110 ypoBHIO criowHOCTH: B — 10. BO3MOKHBIX PMYJIMPOB JaHUU  H IO  TO3WIMK  BapHUaHT.

MakcuManbHBIH IepBUYHBIN 6ait 3a paboty — 10. 5K3aMEHAIMOHHOM paboThI.
OO6uiee Bpemst BBIOJIHEHUs paboThl — 3 yaca 55 MunyT (235 Munyr). Hasnauenue kaxoro odpasia 3K3aMeHaIIOHHOT0 MaTepraa 3aKIF04aeTcs

Bcero 3aganmii — 10;

B TOM, 9YTOOBI JaTh BO3MOXXHOCTH JI0OOOMY Yy4acTHHKY I'BD cocTaBuUThH
MpefcTaBiIeHHe O CTPYKType OyAymux BapHaHTOB  OK3aMEHAI[MOHHBIX
MaTepHaoB, KOJIMIECTBE 3aaHuil, 00 UX GopMe U YPOBHE CIIOKHOCTH.

OTH CBEJICHUS MO3BOJIAT BBITYCKHUKAM BBIPA0OTATh CTPATETHIO MOATOTOBKH
k I'BO-9 o marematuke B 2027 1.
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

Oo0pazen 3k3aMeHALMOHHOI0 MaTepHaa
I'B2-9 (nmucpmennas ¢popma) 2027 rona no MATEMATHUKE
(100-¢ Homepa sapuanmos)

HNHceTpykums no BHINOJIHEHUIO PadoThI

OKk3aMeHalMoHHas paboTra cocTomT u3 14 3amaHmii 6a30BOTO  YpOBHS
CIIOHOCTH C KPaTKUM OTBETOM.

Ha BbImOnHeHHE 3K3aMEHAIIMOHHOM pabOTHI MO MaTeMaTHUKE OTBOAMTCA
3 gaca 55 muHyT (235 MUHYT).

OTBeTHI 3alMIINTE B MO OTBETOB B padoTe, a 3aTeM IIepeHecHTe B OJaHK
oTBeTOB. [l 3TOr0 B O1aHKE OTBETOB 3aMHUIINTE HOMEpA BCeX 3aaHuil B cTonbery
CIEIYFOINM 00pa3oM:

1)

2)

3)

13)

14)

OTBeTHI 3anmummTe B OJaHK OTBETOB CIIPaBa OT HOMEPOB COOTBETCTBYIOIIIX
3amaHuii. B ciydae 3ammcn HEeBepHOTO OTBeTa 3aUepPKHHUTE €T0 M 3aIUIINTE PSAIOM
HOBBIH.

Ipu BEIMOTHEHNHN PAOOTHI Pa3peIaeTCst HCIIOIb30BATh THHEHKY.

Bnank OTBETOB 3alONHAETCS SIPKUMH YEPHBIMH UepHMIaMH. JlomyckaeTcs
UCIIOJIb30BAHUE T'eJICBON WM KalWUIIPHOH PyUKH.

IIpu BBIMONHEHUM 3aJaHUM MOXKHO IOJIB30BAaThCS YEPHOBHUKOM. 3aluCH
B UCPHOBHKE HE YUUTHIBAIOTCS IIPH OILICHUBAHIN PabOTHI.

Bampl, momyueHHble BaMu 3a BBITIONHEHHBIE 3aaHUSA, CYMMHUPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbIle 3aJaHUi M HaOpaTh HauOoJbllee
KOJIMYECTBO 0aJlIoB.

Kenaem ycnexa!
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Maremaruka. 9 kiacc

CIIPABOYHBIE MATEPHUAJIBI 110 MATEMATHUKE
AJITEBPA

. 2
e dopmMmyna KOpHEH KBaJpaTHOTO ypaBHeHUs ax +bx+c=0:

—b+D
2a

Lo 2
e Ecmu xBampaTHBI TpEXWIeH ax ~ + bx +c nMeeT ABa KOpHSA X| H X, TO

ax2+bx+c:a(x—x1)(x—x2);

I'BD (mucbmenHas popma)

. .. 2 o
€CJIM KBaJIpaTHBIM TPEXYJICH ax + bx + ¢ umeer CAUHCTBEHHBIU KOPCHb X (o, TO

ax2+bx+c=a(x—x0)2

o 2
Aociucca BepIIrHbI Mapadoibl, 3a1aHHON ypaBHEHHEM y =ax~ +bx+c:

b
Xg=—%—

2a°

®opmyna n-ro uwieHa apupmerHyeckoii mporpeccud (@, ), IEpBBIA WieH

KOTOpPOH paBeH @, U pa3HOCTh PaBHA d :
a,=a;+d(n-1).

dopMyna CyMMBI IEPBBIX 71 WICHOB apH(PMETHYECKOH MTPOTPECCHH:
(ay+a,)n

S,= 3

®opMyna n-ro uieHa reomerpudeckoii mporpeccun (b, ), mepBblii wien

KOTOpOf/i paBcH bl , @ BHAMEHATEJIb PaBE€H ¢ :
n—1
b n= bl q

®dopMysia CyMMBI IEPBBIX 71 WICHOB I€OMETPHUECKOM IPOIPECCUMU:
n
(4"~ 1)n

S =
q-1

n

DopMyIIBI COKPAILIEHHOTO YMHOXKEHUS:
(a+b)*=a’+2ab+b7;
(a—b)2 =a’ —2ab+b2;
a’-b’ =(a-b)(a+Db).
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Maremaruka. 9 kiacc

e CBolicTBa apu(pMETUYECKOTO KBAAPATHOIO KOPHS:
Jab =\ b npn az0, b20: V&= wpuazo. >0

e CpoiictBa crenienu ipu a >0, b >0

I'BD (mucbMenHas popma)

—n 1 n m n+m a g n—m
a =—; a -a =a ; =a ;
n m
a a
n m_ nm ( b)n_ n.bn. a n_i
a =a ab) =a ; 5 = X .
Tabauna KBaapaToB ABY3HAYHBIX YHCE]
Exuannnr
0 1 2 3 4 5 6 7 8 9
1 100 121 144 169 196 225 256 289 324 361
2 400 441 484 529 576 625 676 729 784 841
3 900 961 1024 1089 1156 1225 1296 1369 1444 1521
§ 4 1600 1681 1764 1849 1936 2025 2116 2209 2304 2401
E 5 2500 2601 2704 2809 2916 3025 3136 3249 3364 3481
é’( 6 3600 3721 3844 3969 4096 4225 4356 4489 4624 4761
7 4900 5041 5184 5329 5476 5625 5776 5929 6084 6241
8 6400 6561 6724 6889 7056 7225 7396 7569 7744 7921
9 8100 8281 8464 8649 8836 9025 9216 9409 9604 9801
TEOMETPUA
CyMMa yIJIOB BBIIYKIIOTO 71-yrojibHiKa paBHa 180°(n — 2) .
Cpenassist TMHUS TPEYTOJIbHUKA U Tpaleluu
B MN — cp. nuH. B C BC|| AD
MN || AC % MN — cp. nuH.
A MN || AD
M NoMN= TC M N ” BC + AD
MN =—"—
2
A C A D
OnucaHHas U BOMCAHHAS OKPYKHOCTHU IPaBUIBHOIO TPEYTOJbHUKA
R=4 3 o a\/g
3 6
a
a’\3 _ a3
S=—=—= h=
N 2
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Martemaruka. 9 knacc I'BD (mucbmenHas popma)

B g tpeyronsauka ABC co ctopoHamu AB =c,
AC=b,BC=a:
¢ a a b c
= = =2R
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 TpeyronbHUK
1
’ v y i
A H S =absiny Szlabsiny
a a 2
Tpanenns Pomb6

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

IIpamoyzonvholii mpey2obHUK

. a
sina.=—
c
c a b
cosa =—
c
a
b tg a= E
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Martemaruka. 9 knacc I'BD (mucbMenHas popma) Martemaruka. 9 knacc I'BD (mucbmenHas popma)
2 2 2
Teopema [Mudaropa: a“ +b" =c".

Omeemamu K 3a0anuam 1-14 senaromcea yenoe uucio, KOHeUHAsL OeCAMUUHAA
0poob unu nocinedosamenvHocmey yugp. Omeem 3anuuwiume @ noje omeema
¢ mexcme paoomwl, 3amem nepenecume 6 b/JIAHK OTBETOB cnpasa

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

.2 2
OcHoBHOE TPUTOHOMETPUYCCKOC TOXKICCTBO: SIn 0L+ COS O = 1.

HexoTopble 3HAYECHHA TPUTOHOMETPHYECKUX QyHKIMH

o | rpagycel | 0° 90° | 180° | 270° | 360°

) 0 | 0 0 IIpouumaiime enumamenvno mekcm u evitnonume 3a0anusn 1-3.
sina -1

Ha pucynke n3o0paxé€H miaaH IByXKOMHATHOW KBapTHpbl. CTOpOHA OJTHOW KIJIETKU
Ha 1aHe coorBercTByeT 0,4 M, a YCJIOBHbIE OOO3HAYEHHs JIBEpPH U OKHA
MIpUBEJIEHb! B IPABOI YaCTU PUCYHKa.

cosa 1

~

- “|§\N|§\ <
— o o

5 |l S 3

tgo 0

W
edbeyid eyl DR R

Bxon B kBaprupy Haxogurcs B kopugope. CieBa OT BXOAA PacoOJIOXKEHa IBEPb
B BAHHYI0 KOMHATy W TyaJleT, a B IIPOTUBOIOJI0XKHOM KOHIIE KOPHIOpa — ABEPH
B KJIaJIOBYIO. PsA7iOM ¢ KI1aoBOW HaxoAuTcs cnayibHA. M3 He€ MOKHO NPOWUTH Ha
OJHYy U3 NoJuKUH. V3 KyXHM Tax:ke MOXKHO MomacTh Ha jgomxuio. Camoe Gonblioe
0 IUIOILAAU IOMELEHUE — rocTHHas. 13 Heé MOXKHO MONAacTh B KOPUIOP U Ha
KyXHIO.

[ [T [T TTT1 [ [ [ [] [ [ ]
~~
8

M

|

|
Naln
N__|

=
=
a
e
o

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

Jiss 0OBEKTOB, YKa3aHHBIX B TaONUIlE, OMpENeNuTe, KaKUMHU IdpaMu OHHU
0o003Ha4YeHbl Ha IUIaHE. 3amnojHuTe Tabnuiy, B OJNaHK IepeHecure
MOCJIEIOBATENILHOCTh  YeThIpEX 1upp 0e3 mpoOesoB, 3amsaThiX W JIPYTHX
JIOTIONTHUTENLHBIX CHMBOJIOB.

OOBEKTHI Kopuaop KJ1aJgoBas CIIaJIbHSA TOCTHHAA

Hudpsr

IMapkernas gocka pazmepom 20 cm Ha 80 cM mpona€res B ynakoBKax mo 12 mryk.
CKOJIBKO YITaKOBOK MAapKETHOH IOCKH ITOHAJ00MIOCH, YTOOBI BBUIOXKHTH IIOJI
B Kopuaope?

OTBeT:

Ha ckonbko MPOLCHTOB IUIOIAAb JIOIXKHUH, HpI/IMLIKaIOIllefI K KYXHC, OoJbIIIe
miomann KHaﬂOBOﬁ?

OTBeT:

. 21 3
Haiinure 3HaueHne BBIPaXKEHUS 3 )

OrtBeT:

Pemnte ypaBHenue

x*—-144=0.
Ecnn ypaBHeHue umeer Oojiee OJHOIO KOpPHS, B OTBET 3alHUIIUTE MEHBIINI
13 KOpHEH.

OTBeT:

V51412
N

Haiinure 3HaueHne BrIpakeHUsS

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

YcTaHOBUTE COOTBETCTBHE MEXAY (PYHKIMAMH U UX rpadUKaMH.
OYHKINN

A) y=—2x2+2x+3 B) y=—§ B) y=%x—1
X
I'PAOUIKHA
1) ? 2) o / 3) ’
|
gl 8" [\
0 [ 0 X 0 X
A
| \
/ | \
| | |
! l |

B Tabnuie mox kaxxmaoi OyKBOIl yKaKUTe COOTBETCTBYIOIINI HOMEP.

A|b|B

OrtBeT:

VYkaxuTe pelnieHne HepaBeHCTBA
—9—-6x<9x+9.

) (-5-1,2) 2) (=1,25+2)  3) (0;+x) 4) (-;0)

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

B tpeyronbauke ABC wm3BectHO, uT0 LBAC =48°, B
AD — O6uccextpuca. Halinute yron BAD. OtBer
JlaiiTe B rpaaycax.

OTBeT:

Cunyc  yrma  MeXAy  CIODOHOM U JUaroHaiblo

12 .
npsAMOYTOJIbHUKAa PaBEH — HHaMeTp OIMMCAHHOH OKOJIO

13°
HET0  OKpyHOCTH paBeH 13. Haiigure miomans
IPSAMOYTOJIbHUKA.
OrtserT:

Kakne u3 CIICAYIOIINX yTBep)K,Z[eHI/Iﬁ SIBJISTFOTCS ICTHHHBIMHU BBICKA3BIBAHUSIMU ?

1) Ilnomans TpeyroibHUKa MEHbLIE IPOU3BEJEHUS JIBYX €O CTOPOH.

2) Cpennss IMHUA TPalCHMU PaBHA CyMME €€ OCHOBaHUM.

3) Ecnu 1Ba yria ofHOTo TpeyroibHUKA PaBHBI ABYM yIilaM APYTOro TPEyroNbHUKA,
TO TaKU€ TPEYTOJIbHUKH MOTOOHEI.

B otBeT 3ammmmTe HOMEpa HMCTHHHBIX BBICKA3bIBaHMII 0e3 MpOOEToB, 3amsAThIX
U IpyTuX AOIOJHUTEIbHBIX CUMBOJIOB.

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

ITepeBecTn 3HaueHMe Temmeparypbl mo mkane Papenreiira B mkamy Llemscus
5
no3soiisieT (opmyia tC:§(t F—32), rae tc — Temmeparypa B rpajycax

Henbcus, tr — Temneparypa B rpamycax @apenreiita. CKOJBKHM Tpagycam
o mkane Lenbcus coorBercTByeT 59 rpamycos no nikane Papenreiita?

OrtBerT:

W3 smuka, rae xpanarcs 13 x€nteix u 13 3enéHbIX KapaHaalle, He TS
JlocTany ABa KapaHpama. M3BecTHO, 4TO NepBbId KapaHIAll OKAa3aJcs 3€IEHBIM.
Haiinute BEpOATHOCTB TOTO, YTO BTOPOU KapaHJalll TOXXE 0KA3aJICs 3CIEHBIM.

OrtBerT:

Boautens aBTOMOOMIS Hauyal TOpMOXEHHE. 3a CeKyHAy Iocle Havaia
TOPMOXKEHHUSI aBTOMOOWJIb mpoexall 28 M, a 3a KaXIYH CIEAYIONIYI0 CEKyHIy OH
mpoe3xan Ha 4 M MeHbIe, YeM 3a Mpenbiayinyo. CKOIbKO METPOB aBTOMOOMIIL
IpOIIEN 10 MOJHON OCTaHOBKU?

OrtBeT:

He 3a0yovme nepenecmu ¢ce omeemut 6 bBJIAHK OTBETOB ¢ coomeemcmeuu
¢ UHCMPYKYUell N0 8bINOJIHEHUIO PAGOmb.
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

CucremMa OlleHHBAHUS YK3aMEHALIMOHHOI padoThl 10 MaTeMaTHKe
(100-e Homepa eapuarmos)

Kaxnoe wu3 3amanuii 1-14 cuuraeTcst BBINOJHEHHBIM BEPHO, €CIH
SK3aMEHyeMbI /ajl BEepHBIM OTBET B BHUJE IIEJIOr0 YUCIa, KOHEUHON NECATUIHOU
JpoOu WM TOCIeoBaTeIbHOCTH HU(p. BepHOoe BBITONHEHHE KaXKIOTO 3aJaHMUs
oneHnBaercs | OamutoM. B oTBere Ha 3amanne 11 mopsmok 3anucH mudp 3HaYCHHS
HE MMEET.

Homep 3aganus | IIpaBuibHbIH 0TBET
1 2346
2 11
3 50
4 1,8
5 -12
6 6
7 312
8 2
9 24
10 60
11 13 <pm> 31
12 15
13 0,48
14 112
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Martemaruka. 9 knacc I'BD (mucbmenHas popma)

Oo0pa3sen 3k3aMeHALMOHHOI0 MaTepHaa
I'B2-9 (nmucpmennas ¢popma) 2027 rona no MATEMATHUKE
(200-e nomepa eapuanmos)

HNHcTpyKuMs 1m0 BHINOJIHEHUIO PadoThI

Ok3aMeHalMOHHasg pabora cocrouT u3 11 3amanuii 6a30Boro ypoBHs
CIIO)KHOCTH M OJHOTO 3aJaHHsl IOBBIILIEHHOTO YPOBHS CJIOXHOCTH C KPaTKUM
OTBETOM.

Ha BbImoNHEHHE 5K3aMEHAMOHHOW pabOThI TIO0 MaTeMaTHKE OTBOJIUTCS
3 gaca 55 MuHYT (235 MUHYT).

OTtBeThI K 3a1aHusIM 1—12 3anumunTe B O1aHKe OTBETOB. [[jis 3TOro B OJaHKe
OTBETOB 3alHIIATE HOMEPA BCEX 3aJlaHUll B CTOJNOEI] CIEAYIOMIAM 00pa3oM:

1)

2)

3)

11)

12)

OTBeTHI K 3a7aHusIM 1—12 3anumuTe B OJIAHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOIIMX 3aaHUN. B cilyyae 3amucu HEBEpHOI'O OTBETA 3aUEPKHUTE €ro
1 3alUIIATE PSIIOM HOBBIH.

[Ipu BeIMOTHEHNH PaOOTHI pa3pemIaeTcs UCIOIb30BaTh TMHEHKY.

Brnank oTBETOB 3amojHSETCS SPKHUMH YEPHBIMU depHIIaMH. JlomyckaeTcs
HCIIONIb30BaHUE TeJIEBOM WM KaMWUIIPHON PYUKHU.

IIpu BBIMONHEHMM 3aJaHUK MOXKHO IIOJIb30BATHCS YEPHOBUKOM. 3aIlUCH
B YEPHOBHKE HE YUUTHIBAIOTCS TIPH OLIEHUBAHUH PAOOTHI.

bannpl, monydeHHble Bamu 3a BBIMOJHEHHBIC 33JaHUS, CYMMHUPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbIle 3aJaHui ¥ HaOpaTh HauOoJbllee
KOJINYECTBO OAIJIOB.

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

CITPABOYHBIE MATEPHUAJIBI IO MATEMATHKE
AJITEGPA

o 2
o DopMmyIa KOpHEH KBaapaTHOro ypaBHeHus ax +bx+c=0:

~b+D
- 2a

, TIIe D=b>—4ac.

N 2
o Ecnu xBajgpaTHblii TpéXwieH ax ~ +bx +c UMeeT aBa KOpHA X| H X5, TO
2
ax“+bx+c=a(x—x;)(x-x,);
o . 2 h
€CIU KBaJAPATHEIH TpéXuieH ax ~ + bx + ¢ uMeeT eIMHCTBEHHbIH KOPEeHb X (), TO
2 2
ax“+bx+c=a(x-xgy)".

. 2
e AGcuycca BepIIMHBI 1apaboibl, 3aJaHHON ypaBHEHHEM Yy =ax ~ +bx+c:
_b
2a’

e dopmyna n-ro uieHa apuMETHYECKOH Nporpeccuu (a,,), MEPBbIA UJieH

Xo =

KOTOpPOM paBeH d| ¥ pa3HOCTb paBHA d :
a,=a,+d(n-1).

e dopMmyna cyMMBI IEPBEIX 71 WICHOB apU(METHIESCKON IPOTPECCHH:
(ay+a,)n

g
" 2

e ®opmyna 71-ro wieHa reoMeTpuueckoil mporpeccnu (b, ), TepBBIA HieH
KOTOpOii paBeH by, a 3HAMEHaTeNb PaBeH ¢ :
b,=b,-q"".
e DopMyJIa CyMMbI IEPBBIX /1 4IEHOB TEOMETPUUECKON MPOTPECCHH:
(a1
Sy=

o DOpPMyJIbI COKPAIIEHHOTO YMHOKEHHUS:

(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)

o CpoiicTBa apu(h)METHUCCKOTO KBaJPATHOTO KOPHSL:

\/abzx/Zw/ZHpHaZO,bZO; %:%Hpnazo,b>0.

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

n
-n | noom_ _n+m, a n-m,
= T a - s T = s
a a
n\"_ nm a\" a"
n n n
(a ) =a (ab)'=a"-b"; (—) ==,
b "
Taﬁ.}mua KBaJIpaToB ABY3HAYHbIX YU CEJ
Exuaunnt
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

JlecaTkH

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

MR RCLRIES [ N N SR i S

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

I'EOMETPUA
CyMMa yIJI0B BBITYKIOTO /-yrojbHuKa pasna 180°(n—2).

Cpenusist TMHUS TPEYTOJbHUKA U TPpanenun

B MN — cpenusas B C BC || AD
JIUHUS % MN —
MN ” AC Cpe,HHﬂH JINHUA
M, N i AC M, i‘{ MN || AD
2 vy = BC+AD
A C A D 2

OmnucaHHas ¥ BIIMCaHHAs OKPYXXHOCTH MMPABUIIBHOI'O TPEYTroJIbHUKaA

R= a\/g ;= a\/g
3 6
a
s a3 ,_al3
- 2
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Maremaruka. 9 kiacc

I'BD (mucbMenHas popma)

B B tpeyronsuuke ABC co ctopoHamu AB=c, AC=b,

BC=a:

C a a

b c

sind  sinB  sinC

=2R

>

4 b C THe R —pamuyc ONMCaHHON OKPY’KHOCTH.

2
c

—a’+b*—2abcosC.

Jmuna okpyxuoctu C =2mr.

2
[nowanps kpyra S=mr".

ITnowaou ghuzyp

1. [Inomans napanienorpaMMa
paBHA IPOU3BEICHUIO CTOPOHBI
Ha BBICOTY, IPOBEAEHHYIO K ATOU
CTOpOHE.

2. [Inomane napanienorpaMma
paBHa MPOU3BENEHUIO IBYX
CMEXXHBIX CTOPOH Ha CHHYC yIJia
MEX/1y HUMU.

S=ah,
Y S =absiny
a

IInomane Tpanenuu paBHa
MPOU3BEAEHUIO TOTYCYMMBI
OCHOBaHUI Ha BBICOTY.

b
i :a+b A
5 2
O
a

1. Ilnomans TpeyroabHUKA paBHA
HOJIOBUHE IIPOU3BEEHUS CTOPOHBI
Ha BBICOTY, MPOBEAEHHYIO K 3TOI
CTOpOHE.

2. [Inomans TpeyroapHUKa paBHA
HIOJIOBUHE IPOU3BEIECHUS IBYX
CTOPOH Ha CHUHYC YIa MeXIy HUMH.

1
b S=Eaha

L Széabsiny

ITnomans pom6a paBHa MOJIOBHHE
IPOM3BEACHUS AUAarOHAIICH.

A‘ d,, d, — nuaronanu
_1
N
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Maremaruka. 9 kiacc

Ipamoyzonvnolii mpey2onbHUK

. a
sino =—
4
C a b
cosa=—
C
a
tgo=—
b ga=7

2,42
paBHa KBaJIpaTy TUIOTeHY3bl: @ +b ™ =c

I'BD (mucbmenHas popma)

B npsiIMOyTOJIBHOM TPEYTOJIBHUKE:
1. CuHyC OCTpOro yria paBeH OTHOIIEHHUIO
MPOTHBOJISKAIIETO KaTeTa K THIOTEHY3e.

2. KocuHyc 0CTpOro yriia paBeH OTHOLICHHIO

TIPWJICKAIICTO KaTe€Ta K TUIIOTCHY3E.

3. TanreHc ocTporo yria paBeH OTHOILEHHIO
IIPOTHUBOJIEIKAILETO KaTeTa K IpUIIeKaIlIeMy.
Teopema [Mugaropa. B mpsiMOyrosHOM TpEyrojibHUKE CyMMa KBaJApaTOB KaTETOB

2

.2 2
OCHOBHOE TPHUT'OHOMETPHUYECKOE TOKAECTBO: Sin o+ cos a=1.

HexoTopsble 3HaYeHHS] TPUTOHOMETPHYECKHX (PyHKIIMIT

o | rpagycel | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina 0 1 Q ﬁ 1 0 -1 0
2 2 2
cos ol 1 ﬁ Q L 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)

Omeemamu K 3a0anuam 1-12 saenaromcea yenoe 4ucio, KOHeUHAs1 OeCAMUUHAA
0poob unu nocnedosamenvHocmsv yudp. Omeem 3anuwiume ¢ noje omeema
¢ mekxcme pabomul, 3amem nepenecume 6 bJIAHK OTBETOB cnpasa om
HOomepa coomeemcmeywuieco 3aoanusa. Edunuyvr  uzmepenuit  nucamo
He HYICHO.

Haiigure 3HaueHne BrIpaskeHUS ? . 7

OTBeT:

Pemre ypaBHeHHe

x*—144=0.
Ecnu ypaBHeHne wumeer OoJjiee OAHOTO KOpHS, B OTBET 3alMIINTE MEHBIINN
13 KOpHEH.

OTBeT:

V51412
N

HalinuTe 3HaueHue BeIpaXeHUs

OTBeT:

Y CTaHOBHTE COOTBETCTBUE MEXIYy (QYHKIMSIMHU U HX rpadukamu.
OYHKIUN

A b B
)y:—2x2+2x+3 ) yz—é ) yzéx—l
X 3
I'PAOUKU
) i 2) A d)
|
gl 1/ [\
0 % 0 X 0 X
A
| \
/ | \
| | \
! | |

B Tabnuie mox kaxxmpoi OyKBOH yKaXkHTe COOTBETCTBYIOIINI HOMEP.

A|b|B

OrtBeT:
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Martemaruka. 9 knacc I'BD (mucbmenHas popma)

VkaxuTte perieHre HepaBeHCTBa
4x—-4>9x+6.

1) [-0.4;+) 2) (—;-2] 3) [-2:+)

OrtBeT: |:|

4) (03-0.4]

KateTsl mpsiMOyroipHOro TpeyrojbHMKa paBHbl 8 u 15. Haiiaure rumorenysy
3TOTO TPEYTONBHHKA.

OTBeT:

Haiigure niomaap kBagpara, OMCaHHOTO OKOJIO OKPYKHOCTHU pajuyca 7.

OrtBerT:

Kakwne u3 (QU(S14%10)111%,€ yTBep)KI[eHI/Iﬁ SIBJISFOTCS. ICTHHHBIMU BBICKA3BIBAHUSMH ?

1) Ilnomans TpeyroibHUKa MEHbLIE IPOU3BEICHHUS IBYX €O CTOPOH.

2) Cpennss MMHUA TPaelMU PaBHA CyMME €€ OCHOBaHUM.

3) Ecnu nBa yraa ogHOTO TPEYroJibHHUKA PaBHBI IBYM yTJIaM IPyTOro TPEYTONbHUKA,
TO TaKH€ TPCYTOIBHUKH MOTOOHEI.

B otBer 3amummTe HOMCpa HCTUHHBIX BBICKa3bIBaHUI Oe3 l'[p06€J'IOB, 3allAaThIX
U ApYyIruX AOIIOJHUTEIIBHBIX CUMBOJIOB.

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

IlepeBectu 3HaueHue Temmeparypbl mo mkane Papenrelita B mkamny Llenbcus
5
mo3BonsgeT (opMmyna fczg(t F—32), tae tc — TeMmmeparypa B rpajycax

Henbcus, ¢t — Temneparypa B rpagycax ®@apenredita. CKOIBKMM TIpaxycam
o mkane Llenbcus coorBercTByeT 59 rpamycos no nikane @apenreiita?

OrtBeT:

U3 smumka, rae xpanarcs 13 sxk€nteix u 13 3enéHbIX KapaHpauied, He TS
JIocTalM ABa KapaHpamia. M3BecTHO, 4TO TMepBbIi KapaHJall OKa3aJCs 3eJEHBIM.
Haiinute BepoITHOCTH TOTO, YTO BTOPOU KapaHIAIl TOXKE OKa3aJICs 3eJIEHBIM.

OTBeT:

Boaurtens aBTOMOOMNIS Hayal TOpPMOXKEHHME. 3a CeKyHIy IIocle Hadana
TOPMOJKEHHsI aBTOMOOHIIb Mpoexan 28 M, a 3a KaXIyIo CIeAyIOLIylo CeKyHIy OH
Impoe3Xan Ha 4 M MEHbIIe, YeM 3a HMpeaslaylryto. CKOIbKO METPOB aBTOMOOMIIB
IpOIIEN 10 MOJHON OCTaHOBKU?

OrtBerT:

N3 4 B B opHOBpeMEHHO Bblexann jBa aBTomoOmns. IlepBeri mpoexain
C MOCTOSIHHOW CKOpOCTBIO BeCh MyTh. BTOpO# mpoexan nepByro MOJOBHHY MYTH
CO CKOPOCTBIO, MEHbIIIEH CKOPOCTH IEepBOro aBTomMobmns Ha 11 kM/4, a BTOpyIo
MOJIOBUHY IIYTH MPOEXaj cO CKOPOCTBhIO 66 KM/4, B pe3yibTaTe 4ero npuosl1 B B
OJTHOBPEMEHHO C MEePBBIM aBTOMOOMIeM. HaliinTe CKOpOoCTh EPBOTO aBTOMOOHIIA,
€CJIM U3BECTHO, UTO OHa 0oJbIne 40 KM/4.

OTBeT:

He 3a0yovme nepenecmu ¢ce omeemut 6 bB/IAHK OTBETOB ¢ coomeemcmeuu
¢ UHCMPYKYUEll RO 8bINOJIHEHUIO PAGOmbL.
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Martemaruka. 9 knacc I'BD (mucbmenHas popma)
CucremMa OlleHHBAHHSA YK3aMEHALMOHHOH padoThl 10 MaTeMaTHKe
(200-¢ nomepa sapuanmos)

Kaxnoe wu3 3amanuii 1-12 cudrTaercs BBINOJHEHHBIM BEPHO, €CIH
9K3aMEHYEeMbI /1ajl BEpHBIM OTBET B BHUJE IIEJIONO YMCIa, KOHEYHON NECATUIHOU
IpoOu WM TOCIenoBaTeIbHOCTH HU(p. BepHOoe BBITIONHEHHE KaXKIOTO 3aJaHHUs
oneHnBaercs 1 6amutoM. B oTBeTe Ha 3amaHue 8 MOpAIOK 3amucH IHGP 3HAYCHUS
HE MMEET.

Homep 3aganus | IlpaBuiIbHBII 0TBET
1 1,8
2 —12
3 6
4 312
5 2
6 17
7 196
8 13 <pm> 31
9 15
10 0,48
11 112
12 44
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Martemaruka. 9 knacc I'BD (mucbMenHas popma)

Oo0pazen 3k3aMeHALMOHHOI0 MaTepHaa
I'B2-9 (mucbmennas ¢popma) 2027 rona no MATEMATUKE
(300-e nomepa eapuanmos)

HNHcTpykums mo BbINOJHEHUIO PadoThI

Dk3aMeHanmoHHass pabora cocrout u3 10 3amgaHuit 6a30BOro ypOBHS
CJIIOKHOCTH C KPAaTKHM OTBETOM.

Ha BbImosiHEHHE 3K3aMEHALIMOHHOW pabOThl MO MaTeMaTHKE OTBOJIUTCS
3 gaca 55 muHYT (235 MUHYT).

OTtBeThl K 3aganusaM 1-10 3anummre B TOJS OTBETOB B paboOTe, a 3aTeM
nepeHecuTe B OnaHK OTBETOB. [l 3TOro B OJaHKE OTBETOB 3alMIIMTE HOMEpa
BCEX 3a/IaHUI B CTOJIOCI] CIETYIONIM 00pa3oM:

1)

2)

3)

9)

10)

OtBetsI K 3aanusM 1—10 3anummTe B OJIAHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOLINX 33JlaHui. B cilydae 3amucu HEBEPHOTO OTBETa 3aYEPKHUTE €ro
Y 3aIUIINATE PSAIOM HOBBIH.

[pu BeIMOTHEHNH PaOOTHI pa3perIaeTcs UCIOIb30BaTh TMHEHKY.

brnank oTBeTOB 3amoJHAETCA SAPKUMH YEPHBIMH 4YepHMIaMu. Jlomyckaercs
HCIIOJIb30BaHUE TEJIEBOM WM KaMWUISIPHON PYUKHU.

Ilpu BEIMONHEHWW 3aJaHUl MOXKHO TOJB30BATHCA YEPHOBHUKOM. 3amUCH
B YEPHOBHKE HE YUUTHIBAIOTCS TIPH OLIEHUBAHUH PAOOTHI.

bamnbl, nonydenHble BamMu 3a BBINIOJHEHHBIE 3aJaHHS, CYMMHUPYIOTCS.
[TocrapaiiTech BBINOIHUTH KaK MOXKHO OOJIbIlE 3aJaHUi ¥ HaOpaTh HauOoJbllee
KOJINYECTBO OAJITIOB.

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

CIIPABOYHBIE MATEPHUAJIBI 110 MATEMATHUKE
AJI'EBPA

. 2
e dopmya KOpHEH KBaJpaTHOTO ypaBHEHHS ax +bx+c=0:

—bh+
bg—\/B,rae D:b2—4ac.
a

N 2
o Ecnu kBagpaTHbIN TPEXWICH ax ~ + bx + ¢ UMeeT ABa KOPHS X| U X 5, TO

ax2+bx+c:a(x—x1)(x—x2);

o .. 2 o
€CJIM KBaJpaTHBIU TPEXYWICH ax + bx + ¢ umeer CANHCTBCHHBIU KOPEHb X, TO

ax2+bx+c=a(x—x0)2.

. 2
o AOGcuucca BepIIMHbI TapaboiIbl, 3aJaHHOW ypaBHEHHEM y =ax ~ +bx+c:

b

X0 :__2(1 5

e ®opmyna n-ro wieHa apuMeTHUeCKOH mporpeccun (a, ), mepBblil wieH

KOTOpPOH paBeH @ U pa3HOCTE PaBHA d :
a,=a;+d(n-1).

o dDopmysa cyMMBI IEPBBIX /1 YWICHOB apH(hMETHYECKON TPOTPECCHH:
(ay+a,)n

S,= 3

e Qopmyna 7n-ro wuieHa reoMerpuueckoil mporpeccun (b, ), TepBbIi wieH

KOTOpOfI paBEH b1 , 4 BHAMCHATEJIb PaB€H ¢ :
bn _ bl q n—1
o QOpMyJIa CYMMBI IIEPBBIX 7 YJICHOB I‘eOMeTpPI‘IeCKOﬁ Iporpeccuu:
(4" 1)

S =
qg-1

n

o DopMyIIBl COKPAIIEHHOTO YMHOXKEHUS:
(a+b)*=a’+2ab+b7;
(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)METHUECKOTO KBaJPATHOTO KOPHS:

\/ab:x/;w/annaZO,bZO; ﬂzﬁ mpu a>0, b>0.
Vb7
e CpoiictBa crenienu ipu a >0, b >0
-n 1 . n m n+m an n—m,
a =—; a -a =a ; =a ;
n m
a a
n m_ nm ( b)n_ n.bn ﬂ n_i
a =a ; ab) =a ; ) = X .
Taﬁ.]mua KBaJIpaToOB ABY3HAYHbIX YU CEJ
Exuannnr
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

JlecaTkH

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-HRCLRIES - N N SR SR

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

I'EOMETPUA

CyMMa YIIIOB BBIIYKJIOrO 1 -yronbHuKa pasHa 180°(n—2).

Cpenusist TMHUS TPEYTroJbHUKA U TPaleluu

B MN — cp. nun. B C BC|| 4D
MN || AC % MN — cp. nuH.
M N MN:% M N MNHIZZZ? AD
% MmN =2 +4D
2
A C A D

OnucaHHas ¥ BIUCAHHAsI OKPY>KHOCTH NPAaBUJIBHOTO TPEYroJIbHUKA

a3 a3
3

=

6
_a’\3 a3

3
4 2

R
S
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Martemaruka. 9 knacc I'BD (mucbmenHas popma)

Jns tpeyronbauka ABC co ctopoHamu 4B =c,
AC=b, BC=a:

a __ b __ ¢ _,
sin4d sinB sinC

s

rae R — paauyc ONMUCaHHON OKPYKHOCTHU.

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

B
A
A b C
2
Jnuna okpyxxHoctu C =2mr.
[Tnomans kpyra S = e

c’=a’+b”* —2abcosC.
ITnowaou guzyp

ITapannenorpamm TpeyronbHuk
b/ ; S=ah, b S:%aha
Yia §=absiny L S:%absiny
Tpanenus Pom6

b
" A‘ d,, d, — nuaronanu
h = -h
\ % S e s-daa,
2
[1
a

IIpamoyzonvhulit mpeyzonbHUK

sina =
c a
cosa =
a
b

too =
gab

SISERE

Teopema [udaropa: a Pipr=c’.

.2 2
OcHOBHOE TPUTOHOMETPHUYCCKOC TOXKICCTBO: SIN 0.+ COS O = 1.
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Maremaruka. 9 kiacc

I'BD (mucbMenHas popma)

HexoTopble 3HaueHUs] TPUTOHOMETPUYECKUX QyHKIMIT

o | rpagycsl | 0° 30° 45° 60° 90° 180° | 270° | 360°
sina o | L2 Bl o |
2 2 2
cosal 1 ﬁ ﬁ 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)

Omeemamu K 3a0anuam 1-10 senaromcea yenoe 4ucio, KOHeUHAsL OeCAMUUHAA
0podv unu nocnedosamenvrnocms yudp. Omeem 3anuuiume 6 nojie omeema
¢ mekcme pabomwl, 3amem nepenecume ¢ b/JIAHK OTBETOB cnpasa
om Homepa coomeemcmeyouiezo 3aoanusa. Eounuuvl uzmepenuii nucamo
He HYICHO.

o 1 41
Haiinure 3HaucHuE BBIPAXKEHUS 37350

50°

OrtBeT:

Haiiznre koperb ypasHenus 10(x—9)=7.

OTBeT:

V51412
N

Haiigure 3HaueHne BrIpakeHUS

OTBeT:

YcTaHOBHTE COOTBETCTBHE MEXIY (QYHKIMSIMHU U UX rpadukamu.

OYHKIINMU
A) y=—2x2+2x+3 b) y=—é B) yzéx—l
X 3
I'PAD®UKU
1) ; 2) Y , 3) Y
|
d / A
E— 1 1 IAEA)
0 ot X 0 x 0 X
A
| \
/ / \
| | \
! I |

B tabmune nox kaxaoi OyKBOH yKaXXUTE COOTBETCTBYIOIIUN HOMED.

A|b|B

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

YKaKuTe pelieHre HepPaBeHCTBA

4x+526x-2.
D 3,5 - 3 -1,5 -
2 3,5 - K -15 ;

OTBeT: D

OmMH W3 OCTPHIX YIJIOB  HPSAMOYTOJIBHOTO
TpeyrojbHHKa paBeH 34°. Haligure ero mpyroi
octpslil yron. OTBer naiite B rpagycax.

OrtBeT:

Haiinure miomanaps KBagpaTa, ONMCAHHOTO OKOJIO OKPYXHOCTU
panuyca 7.

OTBeT:

Kakue u3 CJIEAYIOINX yTBep)K,[[eHI/Iﬁ SIBJISTFOTCS ICTHHHBIMHU BBICKA3BIBAaHUSIMU ?

1) TInomans TpeyrolbHUKA MEHBILE TPOU3BEACHHUS JIBYX €r0 CTOPOH.

2) Cpennss MMHUA TpaleLMU PaBHA CYMME €€ OCHOBaHUM.

3) Ecmum 1Ba yriia oHOTO TpeyroibHUKA PaBHBI ABYM yIJlaM APYTOTo TPEyTONbHUKA,
TO TaKUe TPEYTOJIbHUKH HOTOOHEI.

B otBer 3ammmmTe HOMCpa HCTUHHBIX BBICKa3bIBaHUI 0e€3 l'[pO6eJIOB, 3allaThIX
U ApYyruXx OJOMOJHUTEIIbHBIX CUMBOJIOB.

OrtBeT:
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Martemaruka. 9 knacc I'BD (mucbmenHas popma)

Ceexue QpykThl comepxar 86 % Boubl, a BeICyleHHbIE — 23 %. CKOJNBKO CYyXHX
¢bpykToB momyunTcs u3 341 kr cBexux GppykToB?

OTBeT:

U3 samuka, rae xpaastces 13 k€nteix u 13 3en€HBIX KapaHOalied, He TIsas
JIOCTaM ABa KapaHpaamia. M3BecTHO, 4TO MepBbIi KapaHJall OKa3aJICs 3eJEHBIM.
Haiinure BEpOATHOCTB TOTO, YTO BTOPOI KapaHJall TOXKE 0Ka3ajcCs 3eIEHBIM.

OTBeT:

He 3a0yobme nepenecmu eéce omeemot 6 BJIAHK OTBETOB ¢ coomeéemcmeuu
C UHCIDYKUUEl RO 8bINOIHEHUIO PAOOmbl.
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Maremaruka. 9 kiacc

Cucrema olleHHBAHUS YK3aMEeHALMOHHOI padoThl 10 MaTeMaTHKe

(300-e nomepa sapuanmos)

Kaxnoe wu3 3amanuil 1-10 cuutaercd BBHINOJHEHHBIM BEPHO,
SK3aMEHYeMbIH /all BEpHBIM OTBET B BUJE LIEJIOT0 YHCIAa, KOHEUYHON IAECITUUHOM
JIpoOu WIH TIOCNIENOBATeNbHOCTH IW(p. BepHOE BBIIONHEHHE KaXKIOTO 3aJaHHS
oneHuBaercs 1 6ammoM. B oTBere Ha 3amanme § mOPSOK 3amucy nudp 3HAYCHHS

HC UMCCT.

Howmep 3apanus | IlpaBuibHbI 0TBET
1 —0,42
2 9,7
3 6
4 312
5 2
6 56
7 196
8 13 <pmr> 31
9 62
10 0,48
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