Maremaruka. 9 xiacc I'BD (yctHas dopma)

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

Ju1s1 ygacTHUKOB I'MIA ¢ MHBaIMTHOCTEIO, OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI
(mpotokon HMC Ne 1 or 13.11.2023)

YreepkieHo npukazom ®I'BHY «DUITN» Ne 42701 17.11.2023 .

CHEIIUPUKAIIUS
JK3aMEeHAIMOHHBIX MAaTepPHAJIOB s npoBeaenns B 2024 roay
rOCyAapCTBEHHOI'0 BBINMYCKHOI'0 3K3aMeHa N0 00pa3oBaTebHbIM
NMporpaMMaM OCHOBHOT0 001iero oopa3osanus (ycTHasi popma)
no MATEMATHUKE

1. HaznaueHue 3K3aMeHANMOHHOIi padoThI

TocynapctBeHHbIi BbITyckHOH dk3ameH (I'BJ) mpencrasiser coboit hopmy
TOCYJapCTBEHHOH HWTOTOBOW aTTeCTallMd MO 00pa3oBaTEeNbHBIM MpPOrpaMMaM
OCHOBHOT0 00IIero oOpa3oBaHWS, MPOBOIMMONW B IENAX  ONPEHCICHHS
COOTBETCTBHSI  PE3YJIbTATOB  OCBOCHHS OOyyaromumucs  00pa30BaTEIbHBIX
MporpaMM OCHOBHOTO OOIIEro 0oOpa3oBaHHsI COOTBETCTBYIOIIUM TpPeOOBAHUSAM
(enepaTbHOTO ~ TOCYJAapcTBEHHOTO — oOpa3oBaTenbHOro  craHmapra. ['BO
HPOBOJUTCS Ul OOYYAIOIIUXCsI, OCBAaMBAIOIIMX O0Opa30BaTENIbHBIC ITPOTPAMMBI
OCHOBHOro 00miero o0pa3oBaHMs B CHEHUAIbHBIX Yy4eOHO-BOCHHMTATEIbHBIX
VUpEXAEHUSX 3aKPhITOTO THMA, a TaKKe B YUYPEKICHUAX, HCIIOTHSIIOIIINX
HaKa3aHWe B BHJC JHIICHHSA CBOOOJBI, a TaKXKe UI OOydJarolmMXcs, SKCTEPHOB
C OrpaHUYE€HHBIMU BO3MOXKHOCTSIMU 3[J0POBBSI, 00yUarOIUXCsl, SKCTEPHOB — ETEH-
WHBAJMIOB M WHBAIMAOB, OCBaWBAIOUIMX OOpa3oBaTENbHBIE HPOTPaMMBbI
OCHOBHOTO 0011ero 00pa3oBaHusl.

I'BD npoBoaurcst B coorBeTcTBUM ¢ DesiepanbHbIM 3aKOHOM 0T 29.12.2012
Ne 273-®3 «OO6 obOpasoBanun B Poccuiickoii ®Denepauun» u  Ilopsakom
MPOBENCHNSI TOCYAAPCTBEHHON WTOTOBOWM aTTeCTallMk 110 00pa3oBaTENbHBIM
IporpaMMaM OCHOBHOTO OOIIET0 O0pa3oBaHUS, YTBEPKAEHHBIM IIPHKA30M
Munnpocenienus: Poccuu u Pocobpranzopa ot 04.04.2023 Ne 232/551.

2. IokyMeHTBI, onpee/sonue coaepKaHue 3K3aMeHalHOHHOI padoThl

CopepxaHue 5K3aMEHAIMOHHBIX MarepuanoB I'BD-9 ompenensercs Ha
OCHOBe  (emepasbHOrO  TOCYNapCTBEHHOTO  0Opa30BaTEIBHOTO  CTaHIapTa
OCHOBHOTO 0011er0 06pazoBanus (nanee — IOC):

1) npukaz  MuHucTepcTBa  mpocBemieHuss — Poccuiickorn  Denepanuu
or 31.05.2021 Ne287 «OO0 yrBepskaeHHH (eaepatbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNFHOTO CTaHJapTa OCHOBHOTO 00IIEro 00pa3oBaHuUsM»;

2) npuka3 MuHucTepcTBa 00pa3oBaHusi W Hayku Poccuiickoii ®enepanuu
ot 17.12.2010 Ne 1897 (c m3menenusimu 2014-2022 tr.).

JeranuzupoBaHHble TpeOOBaHHWS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOM MpOrpaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs, MpPOBEpscMEIC
Ha ocHoBe @®I'OC 2021r. SBIAOTCA NPEEMCTBEHHBIMH TI0 OTHOILICHUIO
k TpedoBarmsM @I'OC 2010 T.
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IIpu paspaboTke 53K3aMEHAIMOHHBIX MaTepuanoB [BD-9 yunrsBaercs
comepxaHue (enepasbHON 00pa30BaTENFHOM IPOrpaMMBI OCHOBHOTO OOIIETO
oOpa3oBanus (mpuka3 MuHHCTEpCTBa NpocBelieHus Poccuiickoit @enepanuu ot
18.05.2023 Ne370 «O06 yrtBepxkneHun (emepadbHOR — 00pa3zoBaTeNbHON
IpOrpaMMBI OCHOBHOTO 00IIero oOpa3oBaHUS»), (eIepanbHON amanTHpOBaHHOH
o0pa3oBaTeNnbHOW  NPOrpaMMbl  OCHOBHOrO  oOmero  o0pa3zoBaHust  AJs
o0ydJaroIuxcd C OrpPaHWYEHHBIMH BO3MOXHOCTSIMU  3/0pOBbsl  (TIpHKa3
Mpunuctepcra npocsemienus Poccuiickoit @enepanuu or 24.11.2022 Ne 1025
«O06 yTBepkIeHHH (enepaTbHON aganTHPOBAaHHOW 00pa30BaTEIHHON MIPOTPaMMBI
OCHOBHOro o0miero o6pa3oBaHusi s OOydYaloIMXCd C OrPaHHYEHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBBSI»).

3. O6mme NoaXoabl K 0TOOPY coAep:KaHMs, pa3padoTKe CTPYKTYPbI
IK3aMeHallMOHHOI1 padoThI

IIpu pa3paboTke CTPYKTYpbl H OTOOpE COJACpIKAHUS DK3AMCHAIIMOHHOM
paboThI peaTM30BaHbl CUCTEMHO-IEATEIBHOCTHBIN, YPOBHEBBI M KOMILICKCHBIN
MOJXOJIBI K OLIEHKE 00pa30BaTENIbHBIX JOCTHKEHUH 00yYaromuxcsl.

JIMgHOCTHBIE ~ pe3yNbTaThl  OCBOGHHS  OOYYaIOIIMMHUCS  OCHOBHOM
obpazoBarenbHOU nporpamMmsl (Ha ocHoBe ®I'OC 2021 r.) 0TpaxkaloT TOTOBHOCTh
00y4arolmxcst  PyKOBOJACTBOBAThCS  CHUCTEMOH  IO3UTHBHBIX  LIEHHOCTHBIX
OpPHEHTAMH W pPaCIIUpEHHE OIMbITa JESITENbHOCTH Ha €€ OCHOBE M B Tpolecce
peanuM3allii  OCHOBHBIX  HANpaBICHWH  BOCHHUTATEIBHON  JEATEIBHOCTH.
CozepxaHre W pe3ysbTaThl BBINOJNHEHHUS 3agaHuii ' BO cBsa3aHbl B TOM yucie
C IOCTIPKEHHEM JIMYHOCTHBIX Pe3y/IbTaTOB OCBOSHHMS OCHOBHOW 00Opa3oBaTeNbHOM
MporpaMMbl B 4acTH (PU3HYECKOro, TPYIOBOTO, SKOJOTHYECKOTO BOCIIMTAHUS,
a TaKXKe MPUHATHS [IEHHOCTH HAYYHOTO TIO3HAHUSI.

BrurrouéHHble B 9K3aMEHAIMOHHYI0 paboTy 3a/laHus BBIABISIOT JOCTHKEHUE
METampeAMETHBIX W OPEAMETHBIX  PE3yJbTaTOB  OCBOCHHS  OCHOBHOM
o0Opa3zoBaTenbHOW  MPOTpaMMBl  OCHOBHOTO  obmero  obOpaszoBanus. [lpu
BBIIOJTHCHUH  33JIaHH, TOMHUMO TMpPEJAMETHBIX 3HaHHH, yMEHHHA, HaBBIKOB
U CII0c000B I03HABATEIHLHON JIEITENHHOCTH, BOCTPEOOBaHBI TaKxKe
YHHBEpcalbHble y4yeOHBbIE TO3HABaTeNbHBIE (3aMelleHHe, MOZAEIMPOBaHHE,
KOJIMPOBAHWE H JCKOAWPOBaHWE HH(POPMALUH, JOTHIESCKUE OIEPALUH, BKIOUYAs
obmue mnpUEMBI pelIeHUs 3adad M Jp.), KOMMYHHUKaTHBHBIC (aIeKBAaTHO
nepenaBaTb MHGOPMAIMIO M OTOOpaXkaTh MPEIMETHOE COAEP)KaHHE M YCIOBUS
NESITETBHOCTH W peYd, apryMEHTHPOBaThb M OOOCHOBBIBATH CBOIO ITO3HUIIMIO,
3a/aBaTh BOMPOCH, HEOOXOAUMBIE JIISI OpPTraHU3ali COOCTBEHHOH NEATENbHOCTH
U COTPYJHHUYECTBA C NApTHEPOM U JIp.) U PETyIATUBHBIE (CIOCOOHOCTh IPUHUMATh
U COXpaHATh Y4eOHyI0 Lenb W 3aJady, IUIaHUpOBaTh €€ peau3alulio,
KOHTPOJIMPOBaTh M OIEHWBAaTh CBOM JEWCTBHS, BHOCHTH COOTBETCTBYIOIIHE
KOPPEKTUBBI B WX  BBIOJHEHHE,  OCYIICCTBJIATH  KOHCTATHPYIOIIUH
Y TPEJBOCXUILAIOIIMA KOHTPOJIb TI0 PE3YJbTaTy U CIOCO0Y NEHCTBUSA, aKTyaTbHBIN
KOHTPOJIb Ha yPOBHE NMPOU3BOJIBHOTO BHUMAHUS U JIp.) NeHCTBUSL.
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IIpm cocraBneHnn 3amaHMil W 3K3aMCHAIIMOHHOM pabOTHI B IeJIOM
YUUTBIBAIOTCS IIPeTlyCMOTPEHHEIC (enepampHON Al THPOBaHHOM
o0pa3oBaTejbHOH  TPOrpaMMON  OCHOBHOTO  00miero  oOpa3oBaHus  AJs
00y4JarolMXcss C OrPaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JIOpPOBbSl  0000IIEHHBIC
KPUTEPUH «3HAHUE W IOHUMaHHUE», «IIPUMEHEHUE», «PYHKIIHOHATBHOCTE).

4. CTpyKTYypa M cofiep:kaHHe IK3aMeHallMOHHOI padoThI

KoMIIekT SK3aMeHalMOHHBIX MaTepHaioB MO Marematuke s ['BD-9
B ycTHOH (hopme coctoutT u3 15 OmieroB. Y4yacTHHKaM 3K3aMeHa JIOJKHA OBITh
MpeIOoCTaBlIeHa BO3MOXKHOCTH BBIOOpa JK3aMEHAIIOHHOTO OwWieTa, MpHU 3TOM
HOMEpa U COJICpKaHUE 3aJaHMs dK3aMCHAIIMOHHBIX OWJIETOB HE ITOJDKHBI OBITH
M3BECTHBI YYaCTHUKY JK3aMEHa B MOMEHT BBIOOpa 3K3aMEHAIIMOHHOTO Oujera u3
MPEATIOKECHHBIX.

Kaxnprii Oniner COCTOWT U3 TATH 3aJlaHul, KOKI0e 3aJJaHue COACPIKHUT JBE
aNbTepPHATUBHBIC 33]a4H.

3agaHusl MOCTPOECHBI C YYETOM B TOM YHCIE CIEAYIOIUX INPEIMETHBIX
pe3yIbTaTOB OCBOEHHS OCHOBHOW 0O0pa3oBaTeNbHOH IMPOrpaMMBl OCHOBHOTO
001ero o6pa3oBaHu:

«15) s cnensix ¥ caa00BUAALINX 00YYaOIIUXCS:

— BIAJiCHUE MPaBWIAMH 3allUCH MaTeMaTH4ecKuX (OpPMYyNI U CHEIHUAIBHBIX
3HAKOB peNbeHO-TOYEUHOH cucteMbl 00o3HaueHwnii JI. Bpaitns;

—  BIajicHUC TaKTHIILHO-0CSI3aTEIbHBIM crnocooom obcneoBaHus
Y BOCTIPUSTUSL  pelibedHBIX  M300paKeHUH  IPEAMETOB,  KOHTYPHBIX
HM300pakeHUH TEOMETPHUUCCKUX (PUTYp H T.IL.;

— yMeHHe 4uHTaTh penbedHbIE TpapuKM dIIEMEHTapHBIX (yHKIMHA Ha
KOOPIMUHATHOM MIOCKOCTH, MPUMEHSITH CICIUATBHbBIC PUCTIOCOOICHUS ISt
pelibe(PHOro YepUYCHUS.

Kaxnprii Ouner comepkuT S5 3agaHuii, KOHTPOJHMPYIOMIAX OJIEMEHTHI
coJiep KaHus KYpCOB MaTeMaTHKU:

1. Mamemamuxa. 5—6 Kaccel;

2. Aneebpa. 7-9 knacchl;

3. T'eomempus. 7-9 xiaccer;

4. BeposmHuocms u cmamucmuxa. 7-9 xiaaccel.

B Tabmune 1 mnpuBeneHo pacnpeneneHHe 33JaHUM 10  OCHOBHBIM
COJIep)KaTENBbHBIM Pa3iesiaM.

Tabnuya 1. Pacnpedenenue 3a0anuti 5K3aMeHAYUOHHO20 bulema
110 OCHOBHBIM COOEPICAMENbHBIM pa30eiam (memam) Kypea Mamemamuru

ConeprxarenbHbie OJOKH IO TeMaM Kypca KonnuecTBo 3amanuii
Anrebpa 3
T'eomerpus 1
BepOﬂTHOCTL 1 CTaTUCTHUKA 1
HUmozo 5
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I[Ipn mpoBepke MaTeMaTHYeCKOW TOATOTOBKM YYaCTHHKOB HK3aMeHa
OIICHUBAETCSI yPOBEHB, HA KOTOPOM C(OPMUPOBAHBI CIEAYIONINES YMECHUS:

—  BOCHPOM3BOJIUTH OMNPEICIICHUS MATEMaTHYECKUX OOBEKTOB, (hOPMYIUPOBKH
TEOpEeM W WX JI0Ka3aTelbCTBA, COMNPOBOXKAAs HMX HEOOXOAMMBIMH
YepTekaMu, pUCYHKaMH, CXEMaMU;

—  HCMOJB30BATh H3YYCHHYIO MATEMATHUECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY;

— TPHUBOJUTH MPUMEPHI FCOMETPUUYECCKUX (QUTYp U KOH(UTYypaluid, PUMEPBI
MPUMEHEHHS U3yYEHHBIX CBOMCTB, (DaKTOB U METOMOB;

— OTBeYaTh Ha BOMNPOCHL, CBS3aHHBIE C W3YYCHHBIMH MAaTEeMaTHYeCKUMH
(hakTaMu, MOHATHSMHU U UX CBOWCTBAMH, C METOAAMHU PEUICHUS 33/1a4;

— 4€TKO, TPaMOTHO, JIOTUYHO M3JIaraTh CBOM MBICIIH;

— TpPOBOAWTH II0 U3BECTHBIM (opMyNaM U TpaBHiIaM TpeoOpa3oBaHUS
OYKBEHHBIX BBIPAXKCHUIl, BKIFOUAIOIIUX CTECIICHHU, PATIUKAIIbI;

— OTBeuYaThb Ha BOIPOCHI, CBSA3aHHBIC C W3YYCHHBIMU TpadukaMu (yHKIHHA
U MX CBOMCTBAaMU,;

— pemiaTh JIMHEHHBIC, KBaJpaTHBIC, JIPOOHO-pallMOHATbHBIC YPaBHEHHS
Y HEPaBEHCTBA;

— pelaTh TeOMETPUYECKHE 3314l Ha HAXOXKJICHHE T'€OMETPHUYECKUX BEINYHH
(mnvH, yTII0B, UI0MaAek);

— TPOBOJUTH JOKa3aTeIbHBIC PACCYXIICHHS B XOJIC PEIICHUS 3a/1a4.

5. IIpoao/KMTEIBLHOCTh MOATOTOBKH OTBETA HA 3aJaHus Ouera

Jns moAroToBkM OTBeTa Ha BONPOCHI Ouiera YYacTHHKY JK3aMeHa
npenocrasiusiercs 90 MUHYT.

6. Jlono/iHMTE/IbHbIE MaTepUaJIbl U 000pPyA0BaHUe

IlepeueHb MOMONHUTENBHBIX MAaTEPHAIOB U 000PYIOBaHMUS, MCIONE30BaHIE
KOTOPBIX pa3pelieHo npu npoBeneHnu ['BD-9, yTBepxkmaercs NpHKa3oM
Munnpocgemenus Poccun u Poco6puaizopa.

HeoOxomuMele cHpaBOYHBIE MaTepHaNbl BBINAIOTCA BMECTE C TEKCTOM
owrera. [lpm BemonHeHnu 3amanmit 'BD-9 B ycTHOH ¢Qopme paspemaercs
MONIB30BaThCS JIMHEHKOM, HEMPOrPaMMHPYEMBIM KaJIbKYyISTOPOM C BO3ZMOKHOCTBIO
BBIYHCIICHUS] TPUTOHOMETPUYECKHX (DYHKIHIL.

7. CuctemMa OlleHUBAHUS OTBETOB YYACTHHKOB IK3aMeHa

OTBeThl Ha KaXKJ0€ 33JaHUE OICHUBAIOTCS MAKCHUMAIBHO 2 TEPBHYHBIMH
OajiaMu.
O0600mEnHas cxeMa OICHMBAHMS YCTHOTO OTBETa KaXIOrO 3a/JaHus
BKJIFOYAET JIBE COCTABJISIOIINX:
1) o3By4YeHHas MMOCIEIOBATEIHLHOCTD PACCYKICHUHN HIIH JIOTUKA PEIICHNS;
2) 03BY4YECHHBIH OTBET.
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OHeHI/IBaHI/Ie KaXxaoro 3aJaHusAa Ha OK3aMCHC o MaTCMaTHKEC
OCYHICCTBIIACTCS B COOTBETCTBUU CO CIICAYIONIMMU KPUTCPUSIMHU.

Tabruya 2. Kpumepuu oyenusanusi 6bINOIHEHUs 3A0anUs

CopeprkaHue KpUTepus Bamiet

OTBeT 5K3aMEHYEMOIo XapaKTepU3yeTCs CMBICIOBOH LENbHOCTBIO, 2
peUeBOi CBA3HOCTBIO M NIOCHIEA0BATENBHOCTBIO U3JI0KEHUS:
JIOTUYECKHE OUIMOKH OTCYTCTBYIOT, HMOCIEJOBATEIbHOCTh H3JIOKCHUSL
HE HapylleHa, NI0Jy4YeH BEpHbIIl OTBET,

nim

JOIyIIeHAa OJHA OMMOKa/HETOYHOCTh B PACCYKICHHH, KOTOpas
HE [IPUBENa K HEBEPHOMY OTBETY

OTBeT 5K3aMEHYEMOT0 XapaKTEepHU3YyeTCsi CMBICIOBOM LEIBHOCTBIO, 1
CBA3HOCTBIO M TIOCJIENOBATEIBHOCTHIO M3JIOKEHHUS, HO JOIYILIEHBI
OIIMOKU/HETOYHOCTH, TIPU 3TOM I0JIy4eH BEPHBIA OTBET,

nim

NP BEPHOHM TOCIIEIOBATENEHOCTH DPACCY)KACHUH (JIOTUKE pPELIeHUs)
MOJIyYeH HEBEpPHBIH OTBET

O3BYy4Y€H TOJIBKO BEPHBIN OTBET, 0

NI

JpyTHe CilyyaH, He COOTBETCTBYIONINE YKa3aHHBIM BBIIIE KPUTEPHUIM
MaxcumanvHuiii 6ain 2

MakcuManbHBIH TEPBUYHBIA OaT 32 BBINIOJHEHHE JK3aMCHAIIMOHHOM
pabots — 10.

PesynpTaroM sk3aMeHa SBISETCS OTMETKa, KOTOpas OMpelensieTcs MyTeM
nepeBoJia IEpBHYHBIX 0ajuloB, TMONYYCHHBIX YYaCTHHKOM DJK3aMeHa 3a
BBITTOJTHEHUE BCEX 3a[aHUI K3aMEHAIIMOHHOW paboThI, B MATHOALIBHYIO CHCTEMY
ouenku. Illkana mepeBoja yCTaHABIMBACTCS OPraHOM HCIIOJHMTENBHOM BIAcTH
cyobekta Poccuiickoii  ®enepanmu, OCYHISCTBISIONIMM — TOCYJapCTBEHHOE
ynpasiieHHe B chepe o0pa3oBaHuUsL.

B Tab. 2 npuBeneHa pekoMeHIyeMas IlKajia [epeBoja NepBUYHBIX 0ayIOB
B ISTUOAIIBHYIO OTMETKY.

Tabnuya 2. Illkana nepesoda nepguynbix 6aiI08 6 NAMUOALTLHYIO OMMEMKY

OTMeTKa MO0 MATHOAUIHLHOM IIKaje «2» «3» «4» «5»

Jlnana3oH nepBUYHBIX OAJIJIOB 04 5-6 7-8 9-10

8. N3MeHeHus B 3K3aMeHAlMOHHBIX MaTepuaJiax 2024 roga
1o cpaBHenuio ¢ 2023 roaom

OO61iee 4yMCIO 3aaHUN OCTAJOCh MPEXKHUM. B KakIoM 3aJaHuU CTallo
(pUKCHpPOBaHHBIM YHCIIO albTEPHATHBHBIX 3afaHuii — 2. W3 cnpaBOYHBIX
MaTepHaIOB HCKIIOYEHBI TaONUIbI KBaAPATOB HATYPAIBHBIX JBY3HAYHBIX UHCEI
U 3HaU€HUH TPUTOHOMETPUYECKUX (DYHKIIMIA.
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Oopa3en 3K3aMeHAIIMOHHOT0 OHIeTa
I'B3-9 (ycTHas ¢opma) 2024 rona no MATEMATUKE

BrinonuuTe 01HO U3 ABYX 3aJaHUU.

a) Haiinute 3HaueHue BbIpaKeHUS %—% [IpencraBpTe pesynpTaT B BUAE

HECOKPATUMOH OOBIKHOBEHHOH JIpOoOH. B OTBET 3aNuIMTe YUCIUTEIb STONH APOOH.

OTBeT:

0) Ha xoopauHatHOI 1psimoii oTMedeHa Touka 4.

I
0 A 10

H3BecTHO, YTO OHA COOTBETCTBYET OJHOMY M3 UETBIPEX YKA3aHHBIX HUXKE YHCEIL
Kakomy 13 4yncel cooTBETCTBYET Touka 47

1) % 2) 37 3) 0,6 4) 4

OTBeT: D

BrImonHUTE OTHO M3 IBYX 3aTaHUH.
2
a) Pemmmre ypaBHeHne x~ +x—12=0.

OrtBeT:

. -7 5\?
0) Haiinure 3HaueHne BeIpaxkeHus a = -|a” | mpu a=35.

OTBeT:

BrinioauTe 01HO U3 ABYX 3aJIaHUH.

a) B paBHoOenpennoM tpeyronehuke ABC ¢ ocHOBaHHEM B
AC Buewnmii yron npu BepmmHe C pasen 123°. Haiinure
BenuuuHy yrina BAC. OTBeT naiiTe B rpagycax.

OTBET: 123
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0) Haiinure amuHy XOpabl OKpYXKHOCTH paauycoMm 13, ecnu
paccTosiHiEe OT LIEHTPa OKPY>KHOCTH JI0 XOPABI PABHO 5.

OTBeT:

BrimioauTe 01HO U3 ABYX 3aJIaHUH.

a) BeposiTHOCTE TOTO, YTO MIAPUKOBAs PydKa MUIIET IIOXO WM HE MHIIET, paBHA
0,19. INoxymatens B MaraswHE BBIOMpAacT OJHY INApHKOBYIO pyuky. Haiimure
BEPOSTHOCTH TOTO, YTO 3Ta Py4Ka MHUIIET XOPOLIO.

OTBeT:

6) Ha Tapenke nexar MMPOKKH, OMUHAKOBEIC Ha BHI: 4 ¢ MscoM, 8 ¢ KamycTou
u 3 ¢ s6mokamu. Ilers Hayrajg BeIOMpaeT oIuH NMUPOKOK. Haiinure BeposTHOCTH
TOTO, YTO IMUPOKOK OKAKETCS C IOTOKAMH.

OrtBeT:

Brinmonxure oaHO U3 ABYX 3aJIaHUH.

a) Buka pemmna HauaTh AenaTh 3apsAKy Kaxaoe yTpo. B mepBelii IeHb OHa
caenana 30 nprcenaHuii, a B KOXKABIH CIEIYIOMUI JeHb OHA Jiesiaia Ha OJJHO U TO
K€ KOJIMYECTBO IMpHCEIaHuid 0oJblle, YeM B MpeAbLAyIIUd AeHb. 3a 15 naHel oHa
caemnana Bcero 975 mpucenanuii. Ckonpko mpucenanuii caenana Buka Ha msaTeiid
JICHB?

OTBeT:

0) Pri6onoB B 5 4acoB yTpa Ha MOTOPHOM JIOIKE OTHPABHIICS OT MIPUCTAHU MPOTHB
TEUYeHHUsT PEKH, depe3 HEKOTOpOe BpeMs OpOCHI SKOpb, 2 dYaca JIOBHWII PBIOY
u BepHyJsics oOpatHo B 10 wacoB yrpa Toro xe naHsi. Ha kakoe paccrosHue
OT MPHUCTAaHU OH OTIUIBUI, €CIIH CKOPOCTh PEKH paBHa 2 KM/4, a COOCTBEHHas
CKOPOCTH JIOAKHU paBHA 6 km/4?

OrtBerT:
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CITPABOYHBIE MATEPHAJIBI IO MATEMATHKE
AJITEBPA

e Dopmyna KOpHEH KBaJPaTHOTO ypaBHCHUS:

L_—bxVD

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

e Ecnu xkBagpaTHBIN TPEXWIEH ax ? 4+ bx+c umeer JIBa KOPHSL X| U X5, TO
ax’ +bx+c=a(x—x1)(x—x,);
€CJIM KBaJ[PATHBIA TPEXWICH ax * +bx+c umeer €JIMHCTBEHHBIH KOPEHb X, TO
ax’ +bx+c=a(x—x0)2

e AOcuucca BepIIMHbI apadoIbl, 331aHHOM ypaBHEHUEM ) = ax ibxte:
Xog=— i
2a
e dopmyina n-ro wieHa apudMeTHIecKoii nporpeccunt (da , ), NEpBblil wieH
KOTOpPO# paBeH | W pa3HOCTh paBHA d :

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

e dopMyna CyMMEI TIEpBBIX 71 WICHOB apH(METHIECKOH MPOTPECCHH:
(aj+a,)n
—

e dopMyna n-ro 4WieHa TeOMETPUYECcKON Iporpeccuu b, IepBblii 4IeH KOTOpOoi

S, =

paBeH b, a 3HAMEHATENb PABEH ¢

by=by-q""

e dopMyna CyMMBI IEPBBIX # YJICHOB F€OMETPUYECKON IPOTrPECCHU:
( q" -1 )b1

S =
qg-—1

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

e (CBoiicTBa apI/I(i)MeTI/I‘IGCKOI‘O KBAaJAPAaTHOI'O KOPHS:

x/ab=\/Z~\/g npu a=>0, =0, £=£Hpﬂa20,b>0.
b Vb

e Caoiictpa crenenu ipu a >0, b >0

-n _ 1 n m_ n+m a” _ n—m
a == a -a =a s " =a 5
a a
n\™ nm | n_ n n, a n_ a"
(a ) =a",; (ab)'=a"-b"; (3) =
I'EOMETPUA

CyMMa yIJioB BBITyKIIOrO 7 -yroibHUKa pasHa 180°(n—2).

Cpennsist JII/IHI/IH TpeyrojabHUKA U TPaleluu

MN — cp. nuH. B C BC|| AD
MN || AC % MN —cp. nuH.
MN—AC M N MN”/ZDC D
% MmN =2c+4D
2
A D

OnucaHHas ¥ BIIHCaHHAs Opr)KHOCTI/I MIPpaBHUJIBHOI'O TPEYIrOoJIbHUKA

r:a\/3
6
a
_avV3
h==3

Jus TpeyronmbHuka ABC co cropoHamu AB=c,

AC=b, BC=a:
a b c
sind sinB sinC ’

rae R — paauyc OMMCaHHON OKPYKHOCTH.

Hns tpeyronsuuka ABC co cTtopoHamu AB=c,
AC=b,BC=a:

c?=a*+b*—2abcosC.
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Maremaruka. 9 xiacc I'BD (yctHas dopma)
Jnuna oxkpyxHoctu C =2nr.
ITnomanp kpyra S = e
ITnowaou ¢uzyp
INapannenorpamm TpeyronbHuk
/ 1
b ha S = aha b S= Eaha
AY | S =absiny S:labsiny
a a 2
Tpanernust Pom0O
b
A‘ d,, d, — nuaroHanu
h g_at b A )
2 ‘V §=dd,
[
a

IIpamoyzonbHulii mpeyzonbHUK

sino =
C a
coso =
a
b

tgoa=2
ga=7

ISEID

Teopema [Mugaropa: a Pipr=c’.

.2 2
OcHOBHOE TPUTOHOMETPHUUICCKOE TOXKACCTBO: SIn 0.+ COS O = 1.
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