Maremaruka. 11 knacc I'BD (mucbmenHas popma)

ITPOEKT

CHEHNUPUKALIUSA
IK3aMEeHAIMOHHBIX MATEPHAJIOB JIJIsl TpoBeaeHus B 2026 roay
rocyIapcTBEHHOr0 BbIMYCKHOI'0 K3aMeHa M0 00pa3oBaTe/IbHbIM
NnporpaMMamM cpejaHero oouero oopazopanus (nmucbMeHHas popma)
no MATEMATUKE

1. HazHayeHue 3K3aMEeHALMOHHOW PadoThI

TlocynmapcrBenHbili BeIycKkHO# dKk3aMeH (['BD) npeacrapnser coboit popmy
TOCy/IapCTBEHHOH HWTOTOBOH AaTTeCTallMk 10 00pa30BaTENBHBIM IpOrpaMMaM
cpezHero oouiero o0pa3oBaHus, IPOBOIUMON B LIENIAX ONPEICIICHUS COOTBETCTBHS
PE3yIBTaTOB OCBOCHHS OOYYaIOMIMMHUCS OOpA30BATEIBHBIX MPOrPAMM CPEIHETO
obmero  o0pa3oBaHHMs  COOTBETCTBYIOIIMM  TpeOOBaHMAM  (eneparbHOTO
rOCYyZIapCTBEHHOTO  00pa3oBaTeJBHOrO cTaHaapra.  ['BD  mpoBoauTes  uis
O0ydYaroIMXCcsi B  CHCHUATBHBIX  yYCOHO-BOCIUTATEIBHBIX  YUPCIKIACHHUIX
3aKpHITOTO THIA, a Takke B YUPEKICHUAX, MCIOIHSIOMMX HaKa3aHHE B BHIE
JMLICHHUS CBOOOMBI, I OOy4aromuxcs 10 00pa3oBaTeNbHBIM HpOrpaMMaM
cpeaHero TNpo(ecCHOHANBHOTO 00pa30oBaHWs, MONYYAIONIMX cpenHee oOImee
00pa3oBaHKe 1O MMEIOIIUM T'OCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIM
porpammam cpeiHero ooriero o0pa3oBaHus, B TOM YHUCIE MO0 00pa3oBaTeIbHbIM
IporpaMMaM CpefHero Mpo(ecCHOHATBHOTO O00pa30BaHUS, WHTETPHPOBAHHBIM
¢ 00pa3oBaTeIBHBIME IPOIPAMMaMH OCHOBHOT'O OONIEr0 M CpERHEro oOIIero
00pa3oBaHus, sl 00YYAIOLIUXCs, SKCTEPHOB C OrPaHMYCHHBIMU BO3MOKHOCTSIMHU
30pOBbs, MUIS OOYyYalOIMUXCs, SKCTEPHOB — JETCH-MHBAIHIOB M HHBAIUIOB,
OCBaMBAIOIIIX 00pa30BaTEIbHBIC IPOrPAMMBI CPEAHETO 001Iero 0opa3oBaHusl.

I'BD npoBonutcs B cootBeTcTBUM ¢ DepepanabHbIM 3aK0HOM OT 29.12.2012
Ne 273-®3 «O6 obpa3zoBanmu B Poccnmiickoit ®enmepanmu» wu Ilopsaxom
MPOBEJICHUS T'OCYAApCTBEHHONW WTOrOBOM aTTecTaluu 10 00pa3oBaTeIbHbIM
mporpaMmaM — cpeiHero o0mero 00pa3oBaHMS, YTBEPKACHHBIM  IIPHKA30M
Munnpocsenieansi Poccun u  PocobGpram3opa ot 04.04.2023  Ne 233/552
(3apeructpupoBad Muntoctom Poccun 15.05.2023 Ne 73314).

2. JIoKyMeHTbI, Onpee/solue colepKaHue IK3aMeHALMOHHOI padoThl

CopepxaHue 5K3aMEHAIMOHHBIX MarepuanoB ['BDO-11 ompenpensiercs Ha
OCHOBE (heZIepaTbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHHOTO CTaHIapTa CPEIHETO
obmero obOpazoBanus (manee — OI'OC) (mpuka3 MHUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii  ®@enepanmu ot 12.08.2022 Ne 732 «O BHeceHHMM W3MEHEHUU
B (heTepanbHBIil TOCyJapCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHEro 00IIero
o0pa3oBaHUs, YTBEpKIAEHHBIN INpHKa3oM MuHHCTEpcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit deneparuu oT 17.05.2012 Ne 413»).

JeranuzupoBanHble TpeOOBaHWA K pPe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOM NMPOrpaMMEI CpeaHero obmero oOpa3oBaHMs, NPOBEpsEMbIe Ha
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ocHoBe u3MeHEHHoro B 2022r. OI'OC, 4ABIAIOTCA IPEEMCTBEHHBIMU 110
oTHomeHnIo K TpeboBarmsm OI'OC 2012 r.

[Ipu pa3paboTke SK3aMEHAMOHHBIX MartepuanoB ['BD-11 yuurteiBaercs
conepxkanue (denepaabHONH 00pa30BaTENBLHOW MPOTPAMMBI  CPEIHEro OOIIEro
oOpa3oBanns (mpuka3 MuHECTepcTBa mpocBemeHns Poccuiickoit ®Deneparm
or 18.05.2023 Ne 371 «OO0 ytBepxaeHun (deaepaabHO 00pa3oBaTeNbHOMN
MIPOrPaMMBbI CPETHET0 00IIEr0 00pa3oBaHMs (C U3MECHEHHSIMH)).

3. O6mmue moaxoabl K 0TOOPY cojep:KaHusA, pa3padoTKe CTPYKTYPbI
IK3aMEHALIMOHHOM padoThI

IIpu pa3paboTke CTPYKTYpbl M OTOOpe coAepKaHUs dK3aMEHAIIMOHHOM
paboTHI peaTn30BaHBl CHCTEMHO-JEATEIBHOCTHBIN, YPOBHEBBIH M KOMILTEKCHBIH
IIOJXO0/Ibl K OLIEHKE 00pa30BaTeNIbHBIX JOCTHXKEHUI 00yUaromuxcs.

JIMyHOCTHBIE ~ pPE3yNbTaThl ~ OCBOCHUS  OOY4YaIOIIMMHUCS  OCHOBHOM
o0pa3oBaTeNnbHOW  MPOrpaMMBl  OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH
00ydJaroImuxcs pPYyKOBOACTBOBAThCS C(HOPMHUPOBAHHOW BHYTpEHHEH mo3uImer
JIMYHOCTH, CHCTEMOH IIGHHOCTHBIX OpHMEHTAlUii, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHni, COOTBETCTBYIOUIMX TPAAULHOHHBIM  LEHHOCTSIM  POCCUIICKOTro
o0IecTBa, pacIIMPeHUE XKI3HEHHOTO OIBITA U OIBITA JEATEIPHOCTH B IIPOIIecce
peanu3allud  OCHOBHBIX  HAIpaBJICHUH  BOCHMTATENbHOM  JEATEIBHOCTH.
CopnepkaHue U pe3ysbTaThl BBHINOJIHEHHs 3anaHuil ['BD cBszaHbl B TOM uucie
C IOCTM>KEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOMN
IporpaMMBl B 9YacTH (DH3HYECKOTO, TPYIOBOTO, SKOJIOTMYECKOTO BOCIHTAHUS,
a TakXKe [IPUHATHS [IEHHOCTH HAy4YHOTO IIO3HAHMUS.

Bruttou€HHBIE B 9K3aMEHALIMOHHYIO PabOTy 3a7aHusl BBIBIAIOT JOCTH)KEHHUE
METanmpeIMeTHBIX W TPEAMETHBIX  PE3yJbTATOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CpeTHETO 00IIero oOpazoBaHus. [Ipu BHIMOIHEHUN
3aJjaHull, I[IOMHUMO IpPEAMETHbIX 3HAHUH, YMEHMH, HaBBIKOB U CIIOCOOOB
MO03HABATEIbHON JEATENIbHOCTH, BOCTPEOOBAaHBI TaKKe YHHBEpCAJbHbIE yyeOHBIE
MO3HABATEIbHEIC, KOMMYHHMKATHBHBIE U PETyISITUBHBIE (CaMOOpTraHHW3aIHs
U CaMOKOHTPOJIb) eCTBUS.

Jns riryxux, cnabocblIIaiux, HO3JHOOITIOXIINX, UMEIOINX KOXJIeapHbIe
WMIUIAHTBl YYaCTHUKOB JK3aMEHa ¢ YUETOM MX 00pa30BaTeNbHBIX MOTPeOHOCTEH
aJalTUPOBaHbl TEKCTOBBIE YAacTU 3ajad, YTO MOJAPa3yMEBaeT YIPOLICHUE
KOHCTPYKIMH 10 TPaMMaTHYeCKOMYy ¥ CEMaHTHYCCKOMY odopMIieHHo,
WCTIOJIB30BaHUE MIPEUMYIIECTBEHHO 00IIEyOTPEOUTENbHON JIEKCHKH.

4. Buasbl 3k3aMmeHanuoHHOM padoTsl 'BD-11

[Mucemennslit 5x3amed 'BO-11 no MaremaTnke NMpOBOAUTCS B HECKOJIBKHX
¢dopmaTax B mensx ydéra BO3MOXKHOCTEH pa3HBIX KATErOpUH €ro y4aCcTHHKOB:
yuaactHHKOB 6e3 OB3 1 yuactaukos ¢ OB3.

Ix3amenayuonnvie mamepuanvt ¢ 100-mu nHomepamu eapuanmos — Ui
yuyactHukoB [B3-11 6e3 OB3 u ¢ OB3: ruyxux, cnaGociblianmx,
MO3IHOOTJIOXIINX, HMEIOUIMX  KOXJIeapHble  HMMIUIAHTAThl  OK3aMEHYEMBIX;
C HapyUICHUSIMU OTIOPHO-/IBUTATEIIFHOTO anmapara; C paccTpoiicTBaMu
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AyTHCTHYIECKOTO CIEKTpPa; MHBIX KaTeropuii yuacTHUKOB 'BD, koTopsIM TpebyeTcs
CO3JaHME  CIEHNUAIBHBIX  ycloBHH  (C auabeToM,  OHKOJOTHYECKUMU
3200JIeBaHUSAMH, aCTMOH M Jp.), OOYYaroIIMUXCsl MO aJanTHPOBaHHBIM OCHOBHBIM
00pa3oBaTenbHBIM IPOrpPaMMaM.

Ax3amenayuonnvie mamepuanvt ¢ 200-mu Homepamu eapuanmog — il
CIICTBIX, CNa0OBHIALNIMX W IO3JHOOCICHNIINX oOydvaromuxcs. s  ciensix
0o0ydaromMxcsl 3aJlaHusl TepeBOAATCS Ha penbedHO-ToYeuHbld mpudT bpaitns.
OK3aMEHALlMOHHBIE MaTepHaibl aHAJOrM4yHbl Marepuanam ¢ 100-Mmu HOMepamu
BapHaHTOB, HO B TEKCTAX 3aJaHUH CBEJCHBI K MUHUMYMY BU3yalbHbIE 00pa3bl.

5. CTpykTypa u coaep:kaHHe IK3aMeHAIMOHHOIi padoThI

Kaxnprii BapuaHT JK3aMEHAIIMOHHOW pPa0OTHl comepkuT 14 3amaHmii
C KpaTKUM OTBETOM 0a30BOr0 YpOBHs CIOXHOCTH. Bce 3amaHuWs HampaBiieHBI Ha
IIPOBEPKY OCBOCHHSI 0a30BBIX YMEHHMH M NPAaKTUYECKUX HaBBIKOB NPUMEHEHUS
MaTeMaTHYEeCKUX 3HAHHUH B IIOBCETHEBHBIX CUTYAIIHSX.

OTBeTOM K KaxkAoMy U3 3ajaHuii 1-14 sBisercs Lesioe YUCIO, WM
KOHEYHas JICCATHYHAs p00b, HIIH IOCICI0BATEIIBHOCTD ITH(P.

B Tabnauume 1 mnpuBeseHO paclpelelieHMe 3alaHuil 1o paszenam
MIPOBEPSIEMBIX JIEMEHTOB COJICPKAHMS.

Tabauya 1
Pacnpeodenenue 3adanuti no pazoenam npogepaemvix 31eMeHmos COOePIUCAHUA
ConeprkaTenbHble pa3esbl KonnuectBo 3agaHuit
Uwucna ¥ BEIYKCIICHUS 34
YpaBHEHHUS U HEPABEHCTBA 34
OyHKIMU U rpaduku 1-2
Hauana MaTeMaTH9IecKOTO aHaIH3a 1
MHoKecTBa U JOTHUKA 1
BeposTHOCTB U CTaTUCTHKA 1-2
I'eomeTpust 4

B rabmume 2 mpuBeneHO pacmpenelieHHe 3alaHWi 10 BHIAM YMEHHUH
u crocobam jeiictBuid. HekoTopble 3amaHusi HMPOBEPSIOT OCBOCHUE HECKOIBKUX
BH/IOB YMECHHH U CIIOCOOOB JCHCTBHI.

Tabauya 2

Pacnpedenenue 3a0anuii no sudam ymenuii u cnocodam deticmauii

OCHOBHbIE YMEHHUS U CIIOCOOBI AEHCTBUI Konuuectso
3aJaHui

VYMeHHe OLEHHMBaTh JIOTHYECKYI0 IPaBHIBHOCTH PAaCCyXJICHUII;
YMEHUE OIEPUPOBATh MOHATUSIMM: MHOXECTBO, IOAMHOXECTBO,
olepaluy HajJ MHOXECTBaMM; YMEHHE HCIIONb30BaTh TEOPETHKO-
MHOXKECTBEHHBIIl anmapar Ui OINMCAHUs pPealbHBIX MPOLECCOB 1
U SIBJICHUH ¥ TIPH PEIICHUH 331a4, B TOM YHCIIE U3 APYTUX YIeOHBIX
IPEIMETOB; yYMCHHE ONECPHPOBATh IOHATHAMH: rpad, CBSI3HBIH
rpad, gepeBo, MK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh U OIH-
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OCHOBHBIC YMEHHSI U CITOCOOBI ACHCTBHI

KomnunuectBo
3aJaHui

CHIBaTh rpadbl pa3IMYHBIMK CIIOCOOAMM; HCIIOIB30BAThH Tpadbl MPH
peIIeHHH 32129

VYMeHHEe ONepHpOBaTh MOHATUSAMU: HATYPAIbHOE YHCIIO, LIENO0Ee
YHCIO, CTENeHb C MEeNbIM IIOKa3aTeleM, KOpeHb HaTypalbHOMH
CTEIEeHH, CTENEHb C PaliOHALHBIM MTOKa3aTeNieM, CTeNEHb ¢ JeH-
CTBUTEJBHBIM I[OKa3aTeneM, JiorapuM 4Yuciia, CHHYC, KOCHHYC
Y TaHTEHC TPOU3BOJIFHOTO YMCIIa; YMEHHE BBITOIHSITH BEIYUCICHUE
3HAYCHUH W TpeoOpa3oBaHUs BBIPAKCHUN CO CTENCHAMHU M JIO-
rapudMamu, npeodpazoBaHusl IPOOHO-PAIIMOHAIBHBIX BBIPAXKECHUH

YMeHue onepupoBaTh MOHATHAMU: PAllMOHAIBHBIC, UPPALMOHAIb-
HBbIE, IOKa3aTelbHbIE, CTENEHHbIe, Jorapu(MHUECKHe, TPUTOHO-
METPUYECKHE YpPaBHEHHMS M HEPaBEHCTBA, MX CHUCTEMbI; YMEHHE
peliath ypaBHEHHS, HEpaBEHCTBA M CHCTEMBI C IOMOUIbIO pa3-
JINYHBIX TPUEMOB

YMeHue OomnepupoBaTh MOHATUAMH: (QYHKIHS, OFPAaHHYCHHOCTH
(yHKIIMH, MOHOTOHHOCTH (DYHKIMH, 3KCTpeMyM (yHKIUH, Hau-
Ooiblllee ¥ HaWMEHbBIee 3HAYCHUS (QYHKIMH Ha IMPOMEKYTKE,
reOMETPHICCKUN M (DU3UUSCKHIA CMBICIT MPOU3BOTHOM

VYMeHHe onepupoBaTh MOHATHEM: TpadUK (QYHKIUH; YMEHHE HC-
MOJIB30BaTh TpaduKy IS U3YYEeHHS TPOIECCOB U 3aBHCHMOCTEH,
IpU pEeIIeHHHU 3a1ad U3 APYTUX y4eOHBIX MPeAMETOB M 3aJay U3
peaJIbHOM KU3HU

YMeHue pemarb TeKCTOBBIE 3a/1a4l Pa3HBIX THUIOB (B TOM YHCIIE Ha
MIPOIIEHTHI, JOJIM U YacTH, Ha JBWKEHHUE, paboTy, CTOUMOCTh TOBa-
POB M YCIYyT, HaJlOTH, 3aJa4yd U3 00JacTH yNpaBlICHUs JIMYHBIMU
1 ceMeiHbIMU (DMHAHCAMM); COCTABIATH BBIPAKEHUs, YpaBHEHUS,
HEpaBEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH, HCCIENOBATh
MOJyYeHHOE pEIIeHHe M OICHHBATh IPaBJONOZOOHOCTH PE3yIIb-
TaTOB; YMEHHE MOJEIUPOBATH pealbHbIE CUTyallud Ha S3bIKE
MaTeMaTHKH; COCTABJSTH BBIPAXKCHUS, ypaBHEHUS, HEpaBEHCTBA
U MX CHCTEMBl II0 YCIOBUIO 3a/lauM, HCCIEJ0BaTh MNOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAHUEM ammapaTa anreopbl, HHTEPIPETUPOBAThH
MOJTYYEeHHBI pe3ynbTaT

YMeHHe H3BJICKaTh, MHTECPIPETHPOBATH MHPOPMALMIO, IIPEICTaB-
JIEHHYI0 B TaOnuIiax, Ha AuMarpamMMax, rpadukax, OTpa’karoulyro
CBOWCTBA pPealIbHBIX IIPOLIECCOB U ABICHUM

YMeHue onepupoBaTh MOHITHIME: CITyYaiHBIA OMBIT U CIy4aiHOe
COOBITHE, BEPOSITHOCTh CIIyYaifHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSITHOCTh C HCIOIb30BAHHEM TpapUUeCKUX METOMIOB; IPH-
MEHSTh (QOPMYIBI CIIOKEHUSI U YMHOXXEHHsSI BEpOSTHOCTEH, (op-
MyJy TOJHOW BEPOSATHOCTH; OLICHUBATH BEPOSTHOCTH PEaJbHBIX
COOBITHI
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YMeHue onepupoBarh IOHATUSAMM: TOYKA, IMpsAMas, ILUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIUYMHA YIJA, IUIOCKHH Yrol,
JBYIPaHHBIN yro, TpEXTPaHHBIN YroJl, CKpEIUBaIOIUeCs IPsMBIE,
HapajjieJbHOCTh U NEPIEHAUKYIAPHOCTh MPAMBIX M IUIOCKOCTEH,
YIOJl MEXKIy IPAMBIMH, YOl MEXIY NPSAMOHN U INIOCKOCTBIO, YTOJ 2
MEXJY IUIOCKOCTSMH, PAcCTOSHUE OT TOYKU A0 IJIOCKOCTH, pac-
CTOSIHME MEXJY MPSIMBIMHU, PACCTOSHUE MEXIY MIOCKOCTSIMHU; yMe-
HHE HUCIONb30BaTh MIPU PELICHUH 3a/1a4 U3y4eHHbIE (aKThl U TEO-
pEMBI IITAaHUMETPUU

YMeHue onepupoBaTh IMOHATHSAMH: IUIOMIAAb (QHUTYPHI, O0BEM
(GUrypel, MHOTOTPaHHUK, NPAaBHUIBHBIH MHOTOIPaHHHK, CECYCHHE
MHOTOIPaHHHKA, Ky0, mapauiesienumne/, npu3mMa, nupamuaa, Gury-
pa ¥ MOBEPXHOCTh BpalleHUs, MWIHHIP, KOHYC, Imap, cdepa, mio-
maas cdepbl, MIOMAIb MOBEPXHOCTH MUPAMHUIIBI, IPU3MbI, KOHYCA,
HWIMHApA, 00bEM KyOa, MPSAMOYroJILHOTO —Mapajuielenuena,
MUpaMUIB], TPU3MBI, IIIMHIpPA, KOHYcCa, IIapa, CEYeHHs KOHyca
1 OWIHHIPA, TapaJUIeNbHBIe OCH WIIH OCHOBAHUIO, CEYCHHE IIapa
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9. CucremMa OLICHMBAHUS BHINIOJIHEHHUS OT/IeJbHBIX 3aaHUI
M IK3aMeHAMOHHOI paGoThl B 11€JIOM

OuenuBanue BbInonHeHUs 3aganuii KM (B TOM 4YHcie YCTHBIX OTBETOB
ydacTHHKOB IBD-11)  ocymiecTBiseTcs NPEAMETHBIMH — KOMHCCHAMH' — IO
COOTBETCTBYIOIIUM YUEOHBIM TIpEIMETaM.

IIpaBunbHBI OTBET Ha Kaxaoe U3 3anaHuil 1-14 onenuBaercs 1 GayioMm.
3agaHue CYMTACTCS BBHIOJIHEHHBIM BEPHO, €CIIM K3aMEHYEMBIH Jan MpaBUIIbHBII
OTBET B BHIE LEJIOT0 YHCIA, WIM KOHEYHOH JEeCATUYHOW ApOOH, WU
MOCIIeI0BATETbHOCTH HA(D.

MaxkcuManbHbeI NMEepBUYHBIA 0a/ul 3a BBIIOJIHEHHE HK3aMEHAIIMOHHOM
pabotsl — 14.

PesynbpraTom sk3amMeHa SBISIETCS OTMETKA, KOTOpas OMpPEAENseTcs IMyTEM
MepeBojia  MEPBUYHBIX OaUIOB, MOJYYCHHBIX YYaCTHHKOM  JK3aMeHa 3a
BBINOJHEHUE BCEX 3aJjaHuil SK3aMEHAIlMOHHOW padoThl, B MATHOAIBHYIO CUCTEMY
OIIEHKH ¢ YYETOM IIKAaJIbI IEpeBOJia, MPUBEAECHHOH B Tabnuie 3.

YMeHue BBIUMCIATH T€OMETPUUYECKHE BEIWYMHBI (AJMHA, Yrod,
IUI0IA/Ab, 00BEM, IUIOMAAb MOBEPXHOCTH), UCIIONbB3YS H3YYEeHHBIE
dopMyNBl W METOIBl, B TOM YHCIE: IUIOMAAb IOBEPXHOCTH
MUPaMUIB], TIPU3MBI, KOHYCa, IIMIMHIPA, IUIomans chepsl, 00BEM
Ky0a, MpSAMOYTOJBHOIO MNapajieienunena, MUpaMuabl, HTPU3MBI,
LWIMHJpA, KOHYCa, [1apa

Tabauya 3
Pexomendyemas wixana nepegooa nepguyHbvix 6ANI08 8 NAMUOALILHYIO OMMEMKY
OTMeTKa 110 IATHOAIIIILHON IIKae «2» «3» «4y» «5»
Jnana3oH nmepBUYHBIX 0aJIOB 04 5-7 8-10 11-14

6. Pacipenesenne 3aiaHuii IK3aMeHALMOHHOI padoThI
1O YPOBHIO CJIOKHOCTH

Bce 3amaHms, coiepxkaluecs B SK3aMEHAIMOHHOH paboTe, OTHOCATCA
K 06a30BOMY YPOBHIO CIIOJKHOCTH.

7. I1poaoKUTEIbHOCTD IK3aMeHa
Jiss  BHIMONTHEHWS  DK3aMCHAIIMOHHOW  paboThl MO  MaTeMaThKe
npenocTapisiercs 3 yaca 55 MUHYT (235 MUHYT).

8. lonoJiHUTe/IbHBIE MATEPUAJIBI M 000PYI0BaAHUE

IlepeueHb NOMOIHUTENBHBIX MAaTEPUAIOB U 000PYIOBaHMUsI, UCIOIb30BAHHE
KOTOpBIX paspemieHo mpu mnpoBeaeHun [B3-11, yTBepkaaercs NpUKa3oM
Munnpocsemienust Poccun n PocodpHanzopa.

HeoOxomuMele cIpaBOYHBIE MaTepHANbl BBITAIOTCA BMECTE C TEKCTOM
9K3aMEHAIMOHHOI pabotel. [Ipu BeimonHeHuu 3aganuii 'BD-11 B nucbMeHHOHN
(dhopMe pasperaeTcst MoJib30BaThCs JTUHEHKOM.
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10. U3MeHeHus B 3K3aMeHALMOHHBIX MaTepuaaax 2026 rona
B cpaBHeHnu ¢ 2025 rogom

W3meHeHuss CTPYKTypbl M COJAEp)KaHUS 5SK3aMEHALIMOHHBIX MaTepuasioB
OTCYTCTBYIOT.

! B uucio OKCIEPTOB, MPHUBJICKAEMBIX K OIECHUBAHHIO OTBETOB OJK3aMEHYEMBIX C HapyIIeHHEM CllyXa,

PEKOMEH/lyeTCs BKII0YaTh yuuTelsi-iedexronora (Cyp/one/arora) o COOTBETCTBYIOIIEMY y4eOHOMY TIpeIMETy.

© 2026 denepanbHast ciryx0a 1o Haa30py B chepe 00pa3oBaHuUs H HAYKU 6




Maremaruka. 11 kimacc

I'BD (mucbmenHas popma)

Ipunosicenue

O0001EHHBIH VIAH BAPUAHTA 3K3aMeHALMOHHOI padoThI
I'B3-11 (mucsmennas ¢popma) 2026 roga
no MATEMATUKE
(100-e u 200-e nomepa eapuanmos)
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I'BD (nucbmenHas popma)

No

IMpoBepsiemble TpeOOBaHUS K IPESAMETHBIM PE3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON IPOrpaMMBl

Makcumanb-
HBIH Oat
3a BBIIOJI-

HEHHE 3aJaHust

10

YmMenue OICpUpOBaTh MOHATHUAMU: HATYPaJIbHOC YUCII0, LEJIOC YUCII0; YMCHUC
peuaTh TEKCTOBLIC 3aa4U Pa3HbIX TUIIOB

z

IIpoBepsiemble TpeOOBaHUs K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeIbHOI IPOrPaMMBI

Makcumanb-
HBII Oat
3a BBIIOJI-

HEHHE 3a[aHust

11

YmMenue OIIEpUpOBaTh MOHATUAMHU: HATYPAJIbHOE YUCIIO, LEJIO€ YHCIO0, CTE-
TIEHb C LEJIBIM IT0Ka3aTeJIeM, KOPECHb HaTypam,Hoﬁ CTCTICHU, CTCIIEHb C pa-
LUOHAJIbHBIM I10Ka3aTCJICM, CTCIICHb C JIIEHCTBUTEIIbHBIM ImokKasaTeieM, JI0-
I‘apI/I(bM quciia, CHHYC, KOCUHYC U TaHI'€HC IIPOU3BOJIbHOI'O YHUCJIa

VYMeTh onepupoBaTh NOHATHAMH: HATypalbHOE YHCIIO, LEJIO0E YHUCIO, pa-
IUOHAIIBHOE YHCIIO.

YMeTh pemaTh TEKCTOBbIE 3a71a4d Pa3HbIX TUIIOB (B TOM YKCJIE HAa MPOLEHTEI,
JIONIM U YacTH, Ha JIBIKEHHUE, paboTy, CTOMMOCTh TOBAPOB U YCJYT, HAJIOTH,
3a/1a41 U3 00JaCTH YNPABICHHUS JINYHBIMU U CEMEHHBIMU (pUHAHCAMU)

YMeTh onmepupoBaTh IMOHATHAMH: HAaTypalbHOE 4YHCIIO, LIEJNOE YHUCIO, pa-
LUOHAJIBHOE YHCIIO.

YMeTh peniaTb TEKCTOBBIC 337a4M PA3HBIX TUIIOB (B TOM YHCJIC HA MPOLCHTEI,
JIONU M YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH,
3a1a4i U3 00JIaCTH YIPaBICHHUS JIMYHBIMU U CEMEHHBIMU (pUHAHCAMH)

12

VMeHHE OleHHBAaTh JIOTHYECKYIO IPABIVIBHOCTD PAaCCyKICHUH; YMEHHE OIle-
pUpOBaTh TOHSTHMSIMH: MHOXECTBO, MOJIMHOXKECTBO, ONEpalMd Haj MHO-
XKECTBAMH; YMEHUE HCIIONb30BaTh TEOPETUKO-MHOMKECTBEHHbIN ammapar uist
OIHMCAaHHS pEalbHBIX MPOLECCOB W ABICHUH M IPU PENICHUM 331ad, B TOM
quciIe U3 APYTHMX Y4eOHBIX HPEAMETOB; YMEHHE ONEPHPOBATh MOHSITHAMU:
rpad, cBs3HBIA rpad, nepeBo, LUK, rpad Ha INIOCKOCTH; YMEHHE 3a/laBaTh
1 OIUCHIBATh Tpadbl Pa3IMYHBIMU CIOCO0AMHU; HCIIONIB30BATh Ipadbl IPH pe-
LICHHUH 3a/1a4

VYMeHue onepupoBaTh MOHATHAMH: PAIMOHAIBHBIC, MPPAIMOHATBHBIC, IO-
Ka3aTeNbHble, CTENEHHBIE, JIorapu(MUIEeCKue, TPUrOHOMETPHUECKHE ypaBHE-
HMS U HEPAaBEHCTBA, UX CHCTEMBI.

YMeHue pemars ypaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IUYHBIX
npuéMOB

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTH CIIy4alHOTO COOBITHSA; YMEHHE BBIUHCIATH BEPOSTHOCTH C HC-
MOJIb30BaHHEM T'PaQUUECKHX METOAOB; HPHUMEHATH (DOPMYIIBI  CIOKEHHUS
1 YMHOXEHHUSI BEPOSITHOCTEH, (hOpMyJTy HOJIHON BEpPOSTHOCTH; OLCHHMBATbH BE-
POSITHOCTH peaslbHBIX COOBITHH

13

VMeHHe OnepupoBaTh MOHATHAMH: ILIOMAAb GHIYpBL, 00BEM HTYpHL,
MHOTOIPAaHHHK, IPABHIIbHBII MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHUKA, KyO,
HapajuleeNume i, Ipu3Ma, NMUpaMHuaa, (GUrypa U IOBEPXHOCTh BpalICHHS,
IWIMHAP, KOHyC, map, cdepa, miomans chepsl, MIOMaIs MOBEPXHOCTH
OMPaMU[bl, NPU3MbI, KOHYyCa, ILMIMHAPA, O0BEM Ky0a, NpPSMOYroJIbHOrO
Hapajulesenumnesia, IMPaMubl, IPU3MBI, IIIHHIPA, KOHyca, MIapa, CeYCeHUs
KOHyCa W IIIHHJPA, MapajulelbHble OCH MM OCHOBAHMIO, CEUEHHE INapa;
YMEHHME BBIUMCISTH T€OMETPUYECKHE BEIMYMHBI (IUIMHA, Yroj, IUIOWAb,
00bEéM, ILIONIAb IOBEPXHOCTH), HCIONB3Ys H3yYCHHBIE (h)OPMYIIBI U METOMB,
B TOM YHCJI€: TIOIAAb MOBEPXHOCTU MAPAMHU/IBI, TIPH3MBI, KOHYCa, ITWIIHHADA,
mwiomans chepsl, 00bEM KyOa, NPSIMOYroNBHOrO NapajieNnenunena, nupa-
MUJIbI, IPU3MBL, HIHHIPA, KOHyca, Mapa

YMeHue HCIoIb30BaTh rpaduKH JUIS U3YYSHHUs IPOLECCOB M 3aBUCHMOCTEH,
IIPH PEeIICHUN 3a7ad U3 APYTUX y4eOHBIX NMPEAMETOB M 3a7ad U3 peaabHOM
HKHU3HU.

YMeHHe W3BIEKaTh, HHTEPIPETUPOBATh HH(OPMALHNIO, IPEICTABICHHYIO
B Tabnumax, Ha AUarpamMMax, rpadukax, OTpakarolIyl0 CBOMCTBa peanbHBIX
IIPOLIECCOB U SIBICHUI

‘YMeHue BBINONHATH BEIYUCICHHE 3HAUYCHHUH 1 IPeo0pa3oBaHus BEIPAXKEHHUIT CO
cTeneHsMH U Jiorapudmamy, mnpeoOpa3oBaHus ApOOHO-PALMOHAIBHBIX
BBIpPAXXEHUH.

YMeHue onepupoBaTh MOHITUSIMU: PallMOHANIBHbBIC, UPPAlMOHAIbHbIC, MOKa-
3aTeNbHbIE, CTEIIEHHBIC, JIOTapU(PMUYECKHIE, TPUTOHOMETPUUECKUE YPAaBHECHUS
U HEPAaBEHCTBA, UX CHCTEMBI

14

‘YMeHHe onepupoBaTh MOHSATHSIMU: IUIOMAAL GUTYphl, 00BEM (GUTYpPBI, MHOTO-
TPaHHMK, TIPABWIBHBIA MHOTOTPaHHHWK, CEYEHHE MHOTOTPaHHHKa, KyoO,
napajuielienune ], npu3Ma, Iupamuiaa, (Gurypa M HOBEPXHOCTb BpAIIEHUS,
LWIMHIP, KOHyC, map, cdepa, miomans cdepsl, ILUIOMAAb ITOBEPXHOCTH
MTUPAaMUIbL, TPU3MBIL, KOHyca, IWIHHAPA, 00BEM Kyba, MPSIMOYTOIBHOTO
napajulesenunena, MMpaMubl, PU3MbI, LIIMHAPA, KOHyca, IIapa, CeYeHHs
KOHyca ¥ LWIMHApPA, NapajUlelbHble OCH WIM OCHOBAHHUIO, CCYCHHE IIapa;
YMEHHE BBIYHCIATH TEOMETPHYECKHE BEIMYHMHBI (IJIHMHA, YroJ, IUIOIIab,
00BEM, IUIOIIAAb MOBEPXHOCTH), UCIOIb3Ysl N3YUSHHBIE (POPMYIIBI U METOMBI,
B TOM 4YHCJI€: IUIOMa/lb HOBEPXHOCTH MUPAMHUBI, IIPU3MBbI, KOHYCa, IIMIIMHAPA,
wiomans chepsl, 00bEM Kyba, TNPAMOYTOJIBHOTO MapajuielenuIena,
OMpaMUIbl, IPU3MBI, LIIMHAPA, KOHYCa, Mapa

VMeHMe UCHONb30BaTh NPH PEHIEHHH 33/1ay U3yueHHblE (aKThl U TEOPEMBI
TUITAHUMETPHH; YMEHHE OTNIEPUPOBATH MOHATHEM: TIOIIAb (PUTYPBI

YMeHne MCIoNs30BaTh NMPH PEUICHHH 3a7ad H3yYeHHbIE (DAKTBl M TEOPEMBI
IUIAHUMETPUH; YMEHHE ONEePUPOBATh MOHATUEM: ILIOMWA/b (PUTYPBI

YMeHHEe ONepUpoBaTh MOHATUSAMH: (DYHKIMS, OTPAaHHYCHHOCTh (YHKIHH,
MOHOTOHHOCTH (DYHKIHH, SKCTpeMyM (PYHKIWY, HAaHOOJNbIIee ¥ HAHMEHbIIee
3HAYCHHUS (YHKLIUK Ha MPOMEKYTKE, TEOMETPUIECKHI U (PU3HUCCKUIA CMBICIT
IIPOU3BOAHON
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

HosicHenns k 00pa3ny IK3aMEeHAIMOHHOT0 MaTepHaJa
I'B3-11 (nucbmenHas (popma)
no MATEMATHUKE

IIpu o3HakomileHUM ¢ 00pa3loM 3K3aMEHallMOHHOTO Marepuaia ['BD-11
(muceMeHHas Gopma) ciemayer UMEeTh B BHJY, YTO B 00paslie MpeACTaBICHBI
KOHKpPETHbIE TNPUMEPHl 3aJaHUil, HE HCYEPIBIBAIONINE BCEr0 MHOTroo0pasus
BO3MOXKHBIX  (POPMYJIIUPOBOK 3aJaHWH HAa KaXKAOW IO3WIMU  BapUaHTa
9K3aMEHAIMOHHOI PabOTHI.

B o0pa3ue mnpeacTaB/ieHO MO HECKOJIbKO TPHMEPOB 3aJaHuii Ha
HEKOTOPBIX MO3MIHUAX IK3aMEHALMOHHOH paldoThl. B peajbHbIX BapuaHTax
IK3aMEHAIIMOHHBIX MATEPHAJOB HA KAKI0H MO3MIIMU OydeT MNpeNioKeHO
TOJILKO O/IHO 3a/IaHMHe.

Hasnauenue oOpasia 5K3aMEHAIMOHHOTO MaTepHaja 3aKJIIouacTcs B TOM,
4YTOOBI JJaTh BO3MOXHOCTH JIFOOOMY ydacTHHKY ['BD cocTaBuTh mpejicraBicHUE
0 CTpyKType OyIyImMX BapHaHTOB JK3aMEHAIIMOHHBIX MaTEepHajioB, KOJHYECTBE
3a7aHuii, 00 UX GopMe U YpOBHE CIIOKHOCTH.

OTH CBEICHUS MMO3BOJIAT BBITYCKHUKAM BBIPAa0OTATh CTPATETHIO HOATOTOBKH
k 'BO-11 no marematuke B 2026 r.
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

O0pa3zen 3K3aMeHALMOHHOI0 MaTepHasa
I'BD-11 (nucsmenHas ¢popma) 2026 roaa
no MATEMATHUKE
(100-e Homepa sapuanmos)

HNHcTpyKIMs 10 BHINOJIHEHUIO PA0OTHI

DK3aMeHalMOHHas pabora BkitovyaeT B ceOs 14 3amanmii. Ha BeInosiHeHHE
paboThl IO MaTEeMaTUKE OTBOAUTCS 3 yaca 55 MuHYT (235 MUHYT).

OTtBeThl K 3agaHusM 1-14 3anummTe B TOJNS OTBETOB B PadoOTe, a 3aTeM
nepeHecuTe B OJaHK OTBETOB. [y 3TOro B OJIaHKE OTBETOB 3aIlUINUTE HOMeEpa
BCEX 3aJIaHUil B CTOJIOCII CIICTYIOIIUM 00pazoM:

1)

2)

3)

13)

14)

OTBeThI K 3aaHusM 1—14 3anummuTe B OJIAHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOLINX 337aHui. B ciyyae 3amicu HEBEPHOTO OTBETa 3aYEPKHUTE €ro
1 3alUIIATE PSIIOM HOBBIH.

bnank oTBeTOB 3amoinHseTcs SApKUMH 4E€PHBIMH uepHMIaMH. [lomyckaercs
WCIIOJIb30BAHUE TeNICBOM HITH KaWJUIIPHOW PYYKH.

Ilpu BBHIONHEHWH 3aJaHUN MOXKHO II0JIb30BATHCS YCPHOBUKOM. 3alUCH
B YEPHOBHKE HE YUUTHIBAIOTCS P OLIEHUBAHUH PAOOTHI.

Bannel, monmydeHHple Bamu 3a BBHITONHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
IMocrapaiiTech BBIIOJIHUTH KaK MOXHO OOJIbIIE 33JaHU M HAOpaTh HaUOOIbIICEe
KOJINYECTBO OaIoB.

Kenaem ycnexa!
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

CnpaBquue MaTepHuaJibl

Maremaruka. 11 kimacc

Cmenens u nozapugpm

I'BD (nucbmenHas popma)

Auredpa

Tabauna KBaapaTos Heabix yucena ot 0 1o 99

E nunauipn

HecsTku

0

1

2

3

4

5

6

7

8

S

0

1

4

9

16

25

36

49

64

81

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

2026

2116

2209

2304

2401

2500

2601

2704

2809

2916

3025

3136

3249

3364

3481

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

OO0 |J[N|n|hK W |~

8100

8281

8464

8649

8836

9025

9216

9409

9604

9801

CBoiicTBa CTENEHU

CaoiicTBa norapudma

mpu a>0, b>0 mpu a>0, a#1,b>0, x>0, y>0
a—n :Ln alogab:b
n m n+m logaa=1
a -a =a log,1=0
am —g" " log,,(xy)=log, x+log,y
a

I'eomeTpus

bga(ﬁjzkgax—kgay
y

logabk =klog, b

CsolicTBa apl/l(i)MeTI/IquKOFO KBaJIpaTHOI'O KOPHA

Vab=a-\b npn a=0, 5>0 J%;:§%rmna20,b>0

2
Kopuu kBangparHoro ypaBHeHust ax +bx+c=0, a#0

[.2 [ 2
—bh— —4 = —4
=—2——§——££, =—£i—§——ﬁilmnb2—Qw>0
a a

xz—iLImez—Qw=0
2a

X X

PopMyJIbl COKPAIIEHHOTO YMHOXKECHUS
(a+lﬁ2=a2+2ab+b2
(a—b)’=a’~2ab+b’
a’-b’=(a+b)(a-b)
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Cpez[Hsm JIMHHUS TPCYTOJIbHUKA WU TpaliCuunu

B B C BC|| AD
MN — cp. uH. MN — cp. uH.
v N MN || AC M N MNI|A4D
MNZAQ MN:BC+AD
2 2
A C 4 D
Teopema [Tudaropa Jnuna okpyxxHoctn  C =2nr
IInomane xpyra S=m’
b
IIpaBunbHBIA TPEYTOJBHUK
aoaf3 a3
3 a 6
s a3 yoa3
‘l.llll" 4 2
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Maremaruka. 11 knacc I'BD (mucbmenHas popma) Maremaruka. 11 kmacc I'BD (nucbmenHas popma)
Tpuronomerpuyeckne GQyHKIUU
Inowaou guzyp
[IpsiMOyTONIBHBIN TPEYTrOJbHUK TpuroHomerpuyueckas OKpy>KHOCTb
ITapannenorpamm TpeyronbHUK 1“
. a 4
1 sino =— P, .
b ha S = aha b §= 2 aha c a 2 I %
= absi . cosa=— ! N O -
v S =absiny S=%absmy c oSOl i
a a a
b tg o= E /
Tpanenus Pomb6
b
b A‘ d,, d, — nuaroHamm OCHOBHOE TPHTOHOMETPHYECKOE TOXKAECTBO: Sin *a+cos’a=1
h §=4*2p 1
; S e s=lag, :
- 2 HexoTopble 3HaueHUs] TPUTOHOMeTPpUYecKUX GyHKIMIA
¢ anuanbsl | 0 r r z r m 3n 2n
a P 6 4 3 2 2
ITnowaou nosepxnocmeit u 06vémvt men rpaxycel | 0° 30° 45° 60° 90° | 180° | 270° | 360°
. 1
[TpsiMOYTOBHBIH TTapasuieIeHuIe [psimast mpr3ma sina 0 B % g 1 0 -1 0
|
i : cos ol 1 ﬁ ﬁ 1 0 -1 0 1
| V =ab | V=S,,h 2 z 2
cl 1 =abc boh = H
S . * tga o | Y3 1 G — 1o | — 1o
//b oot ~ ’S‘OEH\ 3
a
DOyHKUN
[Mupamuna Konyc
Jluneitnas GyHKIUS T'eomerpuyeckuit CMBICT TPOU3BOIHOM
y=Ll.2 74 L 74 |
1 =—mnr
V= E N OcH h 3 ‘ ‘ ‘ ‘ r / \_a
Sesox =17l y=kx+b - TN T
| | N\
T N
a Ay D
Luinap Iap by ‘(x X o / | N
710 x Tol | [x x
) - 4 3 -~
V=mnrh =3 k=tga S(xg)=tga
Stox = 2 v S, =4’
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

Omeemamu K 3a0anuam 1-14 aenatomca yenoe 4ucio, KOHeUHAs1 0eCAMUUHAA
0podb unu nociedosamenvHoCmy yugp. 3anuwume omeem 6 noile omeema
6 mekcme padomut, 3amem nepenecume ¢ b/IAHK OTBETOB cnpaga om nomepa
coomeemcmeyiouie2o 3adanus. Eounuyvl usmepenuii nucamo He nysncno.

[Tokazanust cu€rumka saekTpodHepruu 1 mapra cocraBmsuin 48 006 kBT-u,
a 1 ampenst — 48 146 kB1-4. CkolbKO HYXHO 3aIIaTUTh 33 JIEKTPOIHEPTHIO
3a MapT, eciiu 1 KBT -4 anekrposHepruu crout 6 pyoneid 15 koneex? OTBeT aaiire

B pyOIsX.

OTBeT:

NJIN

Ha aBro3ampaBke kiameHt otnan kaccupy 2000 pyOneil u mompocui 3aJIdTh
nonHbld Oak OeHsuHa. llena OcH3uHa 52 pyOns 3a nutp. KnmeHT mnosmydwin
440 py6neii cnaun. CKOJBKO JIMTPOB OCH3WHA OBUIO 3a7IHMTO B OaK?

OTBeT:

nJjm

B cpemnem 3a nmeHp BO Bpems KoH(pepeHIMH pacxomyercs 90 MakeTHKOB dasl.
Kongepenuus mmurcs 7 nueit. B mauke das 50 nakernkoB. Kakoro HaumMeHbIIero
KOJINYECTBA MAaueK yasi XBaTUT HA BCE JIHU KOHpEepeHIH?

OrtBeT:

ToBap Ha pacnpojake yueHwIu Ha 35 %, npu 3ToM oH cTai cTouth 1300 pyOunei.
CkomnbKo pyOuield CTOWI ToBap 0 Pactpoaaxu?

OrtBeT:

nJjin

Hanor nHa moxomer coctaBmser 13% ot 3apaboTHo# miartsl. 3apaboTHas Iara
Wpana Ky3emuua pasHa 41 000 py6:eii. Kakyto cymMMy OH MOJTyYUT MOCIE yIUIaThI
Hasiora Ha 1oxonbl? OTBET naiTe B pyoIisx.

OTBeT:

nimn

JnuHBI ABYX peK OTHOCATCS Kak 5 : 6, mpu 3TOM OJlHA U3 HUX JJIMHHEE IpYroi
Ha 10 xm. Haiigure nnuny Gosblieit pexu. OTBeT faiiTe B KUIOMETpax.

OTBeT:
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

12

Haiiyiute xopens ypapaenns 9  =27.

OrtBerT:

NJIN

Haiinure xopens ypasuerus log,, (—4x+13)=2.

OTBeET:

NnJjn

2
Pemnte ypaBHeHue x +8=6x.

Ecnmu YpaBHCHUC HUMECT OoJbIIe OJHOT'O0 KOPHs, B OTBETC YKAXKUTC MEHBIIUNA M3
HHUX.

OrtBeT:

Hayunas xoHdepennus npoanurcs 4 assd. Bcero samnanupoBaHo 60 10k1anoB:
B IIEPBbIE 1Ba JHS — 10 12 JOKIIaJ0B, OCTAILHBIC PACIIPE/ICIICHBI IOPOBHY MEXIY
TpeTbUM ¥ UeTBEPTHIM JHAMH. Ha KoHGepeHIMH IIaHUpYyeTCs HOKJIAXR
npogeccopa M. Iopsnok 1OKIaLOB ONpeAeIseTcs caydaiiHeIM obpa3oM. Kakosa
BEPOSITHOCTb TOTO, 4TO AOKIa] mpodeccopa M. cOCTOMTCS B IOCHIEIHUH JCHb
KoHpepeHun?

OrtBeT:

NJIN

Ha uemnuoHaTe 1o IpbDKKaM B BOJY BBICTYyHa0T 20 CHOPTCMEHOB, CpPEAM HHX
5 cnoptcmenoB u3 Poccun u 7 cnoprecmenoB u3 Kutas. [lopsimok BeICTymieHUi
ompezensercs: kepeObEBKkoi. Halaure BepoATHOCTH TOTO, YTO MIECTBIM OyIeT
BBICTYIIaTh COpTCMEH U3 Kuras.

OTBeT:

NJIN

B cpennem u3 100 camoBbIX HAacOCOB, TOCTYNUBHIMX B Mpojaaxy, 4 Hacoca
noarekaroT. Haliaure BEpOSTHOCTH TOTO, YTO OJAMH CIy4yailHO BBIOpaHHBIN
JUTS. KOHTPOJISl HACOC He MOATEKAeT.

OTBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

Ha pguarpamme mokasaHa cpelHeMecsdHas TeMIepaTypa Bo3lyxa B MuHcke 3a
kaxasiit Mecsan 2003 r. [o ropu3oHTany ykasblBatOTCs MECALbL, 0 BEPTUKAIN —
TemIeparypa B rpagycax Lembscus.

20
16
12

-4
-8

Ompezenure 1O JuarpaMMme HauOOJIBLIYIO CPEJHEMECSYHYIO TeMIleparypy
B IIepuoJ ¢ ceHTA0ps 1o nexadbps 2003 r. OTBeT gaiite B rpaxycax Llembsens.

OTBeT:

nJIn

B Ta6m/me OpeACTaBJICHBI JaHHBIC O CTOUMOCTH HeKOTOpOﬁ MOACIN CMapTCI)OHa
B pa3jIMYHBIX MarasuHax.

Marasux Croumocth cMapTdoHa (py0.)
«OK-Texuuka» 6733
«CKOpOoCTHOI» 7600
«Marus cBsi3U» 6559
«IIpo-¢pon» 7346
«Cmaptdon u Ko» 6599
«IIporpecc-O» 7548
«999 tenethoHOB» 6959
«Maxkponouck» 7049
«BcenenHas teiaeoHOBY 6850

HaiiniuTe HaWMEHBIIYI0 CTOMMOCTh cMapT(oHa cpeau IpeACcTaBICHHBIX
npetoxeHui. OTBeT naiTe B pyOIsx.

OTBeT:
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

nim

Ha pucynke nmokazano u3MeHeHne aTMoc(hepHOTO JaBJICHUS B TeUCHHE TPEX CYTOK.
ITo ropu3oHTaNN YKa3aHbl JHU HEJEIH, 0 BEPTUKAN — 3HAYCHHS aTMOC(HEPHOTO
JaBJjeHus (B MHJUIUMETPax PTYTHOTO CTOJ0a).

762
760
758
756 /
7544 //
752 ~

750

BTOPHHUK | cpena | 4geTBepr

Omnpenenure MO PHCYHKY HamOonblee 3HA4YCHHE AaTMOC(HEPHOro HaBICHHS
(B MHJUIMMETpPAX PTYTHOTO CTOJI0a) BO BTOPHHUK.

OTBeT:

Kaxnomy ©3 4YeTBIpEX HEPaBEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO H3
pCLICHUH B IPaBOM CTOJIOLE. YCTAHOBUTE COOTBETCTBHE MEXIY HEPaBEHCTBAMU
U UX PELICHUSIMH.

HEPABEHCTBA PEILIEHU I
A) (x=6)(x=2)>0 1) x<3
B) 57%>0,2 2) x<2wmx>6
B) log;(x—3)<2 3) 3<x<12
r) i>0 4) 3<x<5wmmx>5

(x=5)°

3anumuTe B TpPUBEAEHHOH B  OTBeTe TaOuuie TOJ KaKAOH OyKBOU
COOTBETCTBYIOILUI PELICHUIO HOMED.

A|B|B|T

OTBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

nim
Ha xoopanHaTHOM npsiMoii oTMedeHbl Touku 4, B, C u D.
4 B C D

| | | | o | -
T T T — ¢ T 1® T >
0 1 2 3 4 5 6
Kaxxmoit Touke COOTBETCTBYET OAHO M3 YHCEI B IPaBOM croiore. Y cTaHOBUTE

COOTBETCTBUE MCKTY YKa3aHHBIMH TOYKaMH U YHUCJIaMH.

TOYKU YUCIIA
A4 1) log,10
B
c 2) 1
D

3) V26
3 -1
Y (3)

B Tabnme mox kaxxmoi OyKBO# yKaXkUTe COOTBETCTBYIOIIMI HOMEP.

A|B|C|D

OTBeT:

nim

KaxnoMy u3 4eThIpéX HEpPaBEHCTB B JICBOM CTOJIOLE COOTBETCTBYET OJHO M3
pEIIeHn B MPaBOM CTOJIONE. YCTaHOBUTE COOTBETCTBHE MEXAY HEpaBEHCTBAMU
U UX PELICHUSIMH.

HEPABEHCTBA PEIIEHIS
A) 27>4 1 ) 3
X
B) 0,5">4
B) 0,5°<4 2) = *
) 2°<4 3) 52
— X
4) 5 T

3anumuTe B TNpUBEAEHHOH B OTBeTe Taliuue TOJ KaKAOH OyKBOU
COOTBETCTBYIOIIUI PELICHUIO HOMED.

A|b|B|T

OrtBeT:
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

Ha xneruaroit Oymare ¢ pa3mepoM xietkn 1Xx1
n300paxéH TpeyronpHuk. Haliure ero miomias. 7N\
\
/
/
\
/ \
OtBert:
nim
B TPEYTONbHUKE ABC MeJ[aHa BM B
neprneHaukyiasipua cropone AC. Haiigure mmmuny
CTOpPOHBI AB, ecnmu BM =12, AC =32.
| |
4 M C
Ortser:
NN
W3BecTHO, YTO B BBIIYKIOM 4eTbIpéxyronbHuke ABCD C

AB=BC, AD=CD, ZB=56°, ZD=176°. Haligute
yron A. OTBeT faiite B rpamycax.

OrtBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

JluaroHass psSIMOYTOJIBHOTO 3KpaHa paBHa 74 cM, a IIUpHHA
skpana — 70 cm. Hailigure BbicoTy sKkpana. OTBer npaite
B CAaHTHUMETpax.

OTBeT:

NJIN

JlBa camoBoma, WMEMONIME IPSIMOYTONBHBIE  yYaCTKH
pazmepamu 25 m Ha 30 M ¢ oO1ield rpaHuIIeH, TI0TOBOPHIINCH
U chenand  OOIMH  KPYMIBIH  TpyA  IUIOHIAJBIO
150 xBafpaTHBIX METPOB (CM. 4epTEXK), NPUUEM TIpaHUIA
YYacTKOB IPOXOAMT TOYHO depe3 IEHTp npyxa. Kaxoma

mwionaas (B KBaApaTHBIX METpPax) OCTABIICHCS YacTH
ydacTKa Kaxa0ro cajgoBoza?

OrtBeT:

nJIn

Kakoit yronm (B rpamycax) oOpa3dyloT MHHYTHas W dacoBas
cTpenku B 16:00?

OTBeT:

© 2026 denepanbHast ciryx0a 1o Haa30py B chepe 00pa3oBaHuUs i HAYKU
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

Ha pucynke nsobpaxén rpabux y= f'(x) — mnpousBognoit dyHkuuu f(x),
onpeznenéHHoii Ha unTepsane (—18;4). HalizuTe KOIMYECTBO TOYSK MHHHUMYyMa

dyskimn f(x), mpuHaLIeKaIUX oTpe3Kky [—16;2].

Ji ‘
-
A\ LA i\ /
[\ TN N /
~13 0 4
'/ |/ \|/ \N\ |/
| N

OTBeT:

NJIN
Ha rpaduxe m300paxkeHa 3aBHCHMOCTH TEMIIEPAaTypsl OT BPEMEHH B IIpOIlecce
pasorpesa JBUTATEINs JETKOBOTO aBTOMOOMIA. Ha ropu3oHTaNbHON OCH OTMEYEHO
BpeMs B MUHYTax, [IPOLIE/IIEe C MOMEHTA 3allycKa JIBUraTelsl; Ha BEPTUKAJIbHON
ocH — TemIiepaTypa ABurarens B rpagycax Llenbcus.

012345678910
[Monb3ysck rpadukoM, MOCTaBbTE B COOTBETCTBHE KaXKIOMY MHTEpPBAy BPEMEHHU
XapaKTePHUCTHKY MpolLecca pa3orpeBa ABUTATENs Ha 3TOM HHTEpBAJe.

VHTEPBAJIbI BPEMEHU XAPAKTEPUCTHKHN
A) 0-1 muH. 1) Camblif MeJICHHBIH POCT TEMIIEPATYPhI
b) 1-3 mun. 2) Temmeparypa magana
B) 3-6 mu=n. 3) Temmneparypa HaXOIUJIACh B TpeAEIax
I 8-10 mun. ot 40 o 80 °C

4) Tewmmnepatypa He npesbimana 30 °C

B Tabnme mox kaxxmpoi OyKBO# yKaXkHTe COOTBETCTBYIOMINI HOMEP.
A|Bb|B|T

OTBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

nJIn
Ha pucyHke n306paxén rpaduk GyHkuun y = f (x) Yucna a, b, ¢, d v e 3agaior

Ha ocu Ox wuHTepBaibl. Ilone3ysce rpaduKoM, IOCTaBbTE B COOTBETCTBHE
KaXJIOMy HHTEPBaJy XapaKTePUCTUKY (DYHKINHU WIH €€ TPOU3BOAHOM.

")
///.\
\| =/ /
Nl Ll
a0l b \c dfe x
N
MHTEPBAJIbI XAPAKTEPUCTUKHA

A) (a;b) 1) 3HaYCHHE IPOU3BOAHON (QYHKIMH
B) (b;c) TOJIOKUTENBHO B KKION TOYKE HHTEPBAJIA
B) (c’ d) 2) 3HaYEHHE NIPOU3BOAHOM QYyHKIMU

OTPHLATEIBHO B KaXKI0if TOUKE MHTEpBala
D) (d;e) 3) 3HaueHue QYHKIMH TOT0KUTEIHLHO
B K&)XII0W TOYKE MHTEpBaia
4) 3HavyeHue QYHKIMU OTPULIATENBLHO B KaX /101
TOYKE MHTEpBana

B tabnune nox kax ol OyKBOH yKaXKUTE COOTBETCTBYIOIINN HOMED.

A/ |B|T

OrtBeT:
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

Haiimure uetbipéxznaunoe ymcino, Oompiee 2000, Ho MeHbinee 2400, koTopoe
nenutcst Ha 36 U cymMma nudp KoToporo paBHa 18. B oTBere 3ammmmTe Kakoe-
HUOYIb OZIHO TAKOE YUCIIO.

OTBeT:

NJIN

Ha mectn kaproukax Hamucanel mudpsl 2, 3, 5, 6, 7, 7 (no ogHol 1udpe Ha
Ka)XI0W KapTouke). B BeIpaskeHun

O+ o004+ 000

BMECTO K@XKAOTO KBaJIpaTHKa TMOJOXKIIN KapTOUYKy M3 JAaHHOTO Hadopa.
Okazanoch, 4TO ToOJydeHHass cymma aenutrca Ha 10, Ho He gemutca Ha 20.
B oTBeTe ykaxkure Kakyr-HHOY/Ib OJJHY TaKyI0 CyMMY.

OTBeT:

NJIN

Beruepkuaute B uncie 75157613 tpu mudpsl Tak, 4TOOBI MOJTYYHUBILEECS YHCIO
nemwtoch Ha 12. B oTBeTe ykaxuTe Kakoe-HUOYAb OJJHO MOTYYHBIIEECS YUCIIO.

OrtBeT:

Haiigute cosa, ecnu sina=0,8 u 90° <0, <180°.

OTBeT:

N

Haiinure 3HaueHne BeIpaXeHUs (3\/5 - \/E)(%/E +J10 )

OrtBeT:

NJIN
Haiinure 3Hauenue Boipaxkenus log,112 —log,7.

OTBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

B knacce yunrcs 20 uenoBek, U3 HuX 13 4enoBeK NOCEIAI0T KPYKOK I10 UCTOPHH,
a 10 — KpyXOK 1o MareMaTHke. BpiOepure yTBEp)KACHHUS, KOTOPbIC BEPHBI MPHU
YKa3aHHbBIX yCIIOBHSIX.

1) Kaxnmpiii y4eHUK 3TOTrO KJacca mocemaeT 00a KpyxKKa.
2) Haiinytces XoTs Obl JBOE U3 ATOTO Kilacca, KOTOPBIE MOCEUIAI0T 00a KPYKKa.

3) Ecnm yuyeHMK M3 3TOro Kjacca XOJUT Ha KPYXKOK IO HCTOPHH, TO OH
00513aTeIbHO XOIUT Ha KPYXKOK [T0 MaTeMaTHKE.

4) He naiinéres 11 denoBek U3 3TOro Kiacca, MoCceIarIux 00a KpyxKkKa.

B otBere 3anmmmTe HOMEpa BBIOPAHHBIX YTBEPXKACHUH 0e3 MpoOenoB, 3arsIThIX
Y IPYTUX JOTIOJHUTEIBHBIX CUMBOJIOB.

OTBeT:

NJIn
B mocénke ropoackoro tuma Bcero 12 xuiblx qomoB. Bricota kaxxmoro goma

Mmenbiie 30 MeTpoB, HO He MeHbIIEe 9 MeTpoB. BriOepure Bce yTBEpXKIACHUS,
KOTOpbIE BEPHBI IPH YKa3aHHBIX YCIOBUSX.

1) B mocénke ecTh U0 oM BeICOTOH 30 METPOB.

2) Pasnura B BEICOTE JMIOOBIX ABYX MKUIIBIX JOMOB IOCENKA 60JIbIIE 3 METPOB.
3) B mocémke HET XKUIOTO 10MA BHICOTOH 8 METPOB.

4) BbrlcoTa 1100010 KHIIOT0 10Ma B IOCENIKE HE MEHBILE 7 METPOB.

B oTBeTe 3anuimuTe HOMEpa BLI6paHHLIX yTBep)KI[eHI/Iﬁ 0e3 Hpo6en03, 3allaThIX
" ApYyruX OJOIMMOJTHUTEIBbHBIX CUMBOJIOB.

OTBeT:
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Maremaruka. 11 kimacc

Boaa B cocyne nMnuHIpuueckor (GpopMbl HaXOIUTCS
Ha ypoBHe £=80 cM. Ha xakoM ypoBHe OKaxeTcs
BOJa, €CIM €€ MEepelUTh B APYroil LMIMHAPUUECKUN
coCyl, y KOTOpPOTO paJuyC OCHOBaHUS B 4 pasa

OobIIIE, qeM y  nmaHHOTO? OtBer  maiite
B CAaHTHMETpaXx.
OTBeT:

nJjin

OT nepeBsHHOro KyOWKa OTIMIIMIIA BCE €0 BEpPIIMHBI
(cm. pucyHOK). CKOJBKO TpaHEedl y MOJyYUBIIETOCS
MHOTOTpaHHUKa (HEBUAWMBIE pEOpa Ha pPHCYHKE
He N300pakeHsI)?

OTBeT:

nimn

I'BD (nucbmenHas popma)

B 6ax, nmeromuii popMy NPaBIIIBHOH YETHIPEXYTOIBHON IPH3MBI |

co cropoHOil ocHOBaHHS 40 cM, HamuTa >XUAKOCTH.

U3MEpPUTh O0BEM JeTaml CJIOXKHOH (QOpMBI,

e€ MorpyXeHHsi YpOBEHb KHIKOCTH B Oake TOAHSUICS Ha 2 CM. 0

OTBeT naiiTe B KyOMYECKUX CAHTUMETpaXx.

OrtBerT:

Yr00BI

eé MOJIHOCTBIO |[—
TIOTPYXKAIOT B 9Ty XHAKocTh. Haifnure 00BéM metamy, ecnu mocne |/
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

O0béM KkoHyca paBeH 847w, a ero BbIcoTa paBHa 7. Haiimute
panuyc OCHOBaHHMS KOHYcCa.

OTBeET:

nim

Haiizure  00BEM  MpaBWIBHOW  YETHIPEXYTOJIBHON
nupaMMIbl, CTOPOHA OCHOBAaHUS KOTOpPOH paBHa 4,

a 6okoBoe pedpo paBHO V 17.

OTBeT:

NJIN

Janbl nBa mapa ¢ paguycamu 9 u 3. Bo ckonbko pa3
IUIOIaab  IOBEPXHOCTH  OoJbLero Imapa  Oodblie &
IUIOIA/ 1 TIOBEPXHOCTH MEHBIIET0? c )

OTBeT:

Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

CucreMa OleHHBAHHUSI YK3aMEeHAIMOHHOI PafoTHI 10 MATEMATHKE
(100-e nomepa sapuanmog)

Kaxnoe wu3 3amanmit 1-14 cuumraercs BBINOJHEHHBIM BEpPHO, €CIHU
9K3aMEHYEeMbIH Jajl BEpHBIN OTBET B BHJIE LIEJIOT0 YKCIa, KOHEYHON NECSITHYHON
pobu WM TocienoBareabHOCTH 1UGp. [IpaBUIBHBIA OTBET Ha KaxJaoe U3
3anaduil 1-14 onenuBaercs 1 6amuiom.

Ipu 3ammcu oTBeTOB Ha 3axanue 12 mudpPBI MOTYT OBITH 3alUCAHBI B JTFOOOM
MOPSIKE.

He 3a06yobme nepenecmu 6ce omeemut ¢ bJIAHK OTBETOB 6 coomeemcmeuu

c uHcmpyKuueﬁ no 6bln0ﬂH8Hll10pa50mbl.
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Homep IIpaBHJIBHBI 0TBET
3aiaHus pumep 1 Ipumep 2 IMpumep 3

1 861 30 13

2 2000 35670 60

3 13,5 27 2

4 0,3 0,35 0,96

5 12 6559 754

6 2134 4213 1324

7 20 20 64

8 24 675 120

9 2 4132 3241
<> 2268 <umr> 570 <unm> 75156
<> 2376 <umr> 750 <unm> 75576

11 -0,6 8 4

12 24 34

13 5 14 3200

14 6 16 9

© 2026 denepanbHast ciryx0a 1o Haa30py B chepe 00pa3oBaHuUs H HAYKU 28




Maremaruka. 11 knacc I'BD (mucbmenHas popma)

Oﬁpaseu IK3aMECHAIIHOHHOI'0 MaTepuaJja

I'BD-11 (mucsmenHas ¢popma) 2026 roaa
no MATEMATHUKE
(200-e nomepa sapuanmos)

HNHcTpykums mo BbINOJIHEHUIO PadoThI

Dk3aMeHannoHHas paboTa BKIovaeT B ceOs 14 3amanmii. Ha BeImonHeHME
paboThl IO MaTeMaTUKe OTBOAUTCS 3 yaca 55 MuHYT (235 MUHYT).

OtBeThl K 3a7aHusM 1—14 3anumuTe B TOJS OTBETOB B paboTe, a 3areM
nepeHecuTe B ONaHK OTBETOB. J[Is 3TOro B OJIaHKE OTBETOB 3aIlUIIUTE HOMeEpa
BCEX 3a/laHUi B cTONIOEL] CIEYIOUIMM 00pa3oM:

1)

2)

3)

13)

14)

OtBeThl K 331anusIM 1—14 3anuiure B OJIaHK OTBETOB CIpaBa OT HOMEPOB
COOTBETCTBYIOIIMX 3aaHuil. B ciryyae 3amucu HEBEpHOTO OTBETA 3aUEPKHHUTE €ro
Y 3aIUIIATE PSIIOM HOBBIH.

Bnank oTBeTOB 3amojiHAETCS SIPKMMHU YEPHBIMU uyepHUIaMHU. JlomyckaeTcs
HCIIOJIb30BAaHUE TEJIEBOM WM KaWUISIPHON PYUKH.

Ilpu BBITIONHEHWH 3aaHUH MOXHO TIIOJIb30BATHCS YEPHOBHKOM. 3aITUCH
B YEPHOBHKE HE YUUTHIBAIOTCS MPH OLICHUBAHUH PAOOTHI.

Bannel, nmomydyenHsle Bamu 3a BBIIOJHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
IMocrapaifTech BBIIONHUTH KaKk MOXXHO OOJIBINE 3aJaHUM M HaOpaTh HamOoIbIIce
KOJIMYECTBO OAJJIOB.

Kenaem ycnexa!
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Maremaruka. 11 kimacc

Cl'lpaBO'—ll-[bIe MaTepHuaJibl

Auaredpa
Tabuuna kBaapaTos Heabix yucena or 0 xo 99
Ennanie:
feestkt 0T 5 13 | 4] 5161 718109
0 0 1 4 9 16 25 36 49 64 81
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 | 2026 | 2116 | 2209 | 2304 | 2401
5 2500|2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
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
CpoiicTBa aprpMETHIECKOTO KBaIPaTHOTO KOPHS
\/_
Vab=ya b npu a=0, 520 \/%=—“npna20,b>0

Jb

2
Kopnu kBasipatHoro ypaBHeHust ax +bx+c=0, a#0

X]

_ —b—+/ b*—4ac
2a :

Xy, =

x:—% npu b* —dac=0

DopMybl COKPAIEHHOTO YMHOXKEHHUS
(a+b)’=a’+2ab+b"

(a—b)’=a’~2ab+b’

a’=b’=(a+b)(a-b)

[,2
-b+ -4
% npu b* —4ac>0
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Maremaruka. 11 knacc I'BD (mucbmenHas popma) Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

Cmenens u n1o0zapugpm Inowaou guzyp
CpoiicTBa creneHu CaoiicTBa gorapudma Iapannenorpamm TpeyronbHUK
mpu a>0, b>0 mpu a>0, a#1,b>0, x>0, y>0 s 1 5
=—a
a " :Ln alogab:b b ha Siaza. b o
a log, a=1 AL §=absiny S=labsiny
a n. a m: a n+m a a a 2
log,1=0
a __, log, (xy)=log,x+log,y Tpaneuus Pom6
m
a b

X
( log,, (;j:loga x—log,y , i , A‘ d,, d, — muaroHamu

k = : 1
(ab)'=a" -b" log,b" =klog,b i 2 ‘V S=did,
( a

Ilnowaou nosepxnocmeii u 00vémul men

Teomerpus [IpsiMoyTOIBHBIN NapaIeIenuIe] [Ipsamas npusma

Cpez[Hsm JIMHUS TPCYTOJIbHUKA U TpaliCunu

|
|
B C BC|| AD |
|

B |
MN — cp. nuH. % MN — cp. mun. c V =abc 'k V=S .h
o= - I
M N MN || AC M N MNI|4D 7 e
MN:% % MN:@ a

A C A D [upamuga Konyc
Teopema [Tudaropa Jmuna okpyxHoctn  C =27r ] - lnrz A
[Tnomane xpyra S=mr’ V= gSocuh 3
Soox =1l
¢ a a’+b’=c’
Iy ap [Tap
b 5 V= 4_ 3
V=nrh =3
[IpaBrIIBbHBIN TPEYTOJBHUK =

p pey Soox =21rh ' S, —dm?

R:“‘B :“‘B

3 a "%

2\/— f

_a 3 _av3

N S==7%— h==

© 2026 denepanbHast ciryx0a 1o Haa30py B chepe 00pa3oBaHuUs i HAYKU 31 © 2026 denepanbHast ciryx0a 1o Haa30py B chepe 00pa3oBaHuUs H HAYKU 32




Maremaruka. 11 kimacc

Tpuronomerpuyeckne GQyHKIUU

[IpsiMOyToNBHBIN TPEYTrOJbHUK

I'BD (mucbmenHas popma)

Tpuronomerpudeckas OKpy>KHOCTb
3

{sina

. a
sino=— P,
C -
c a !
_b |
cosa=— .
c cosa
_a
b tga—z

—

1

W

.2 2
OcHOBHOE TPUTOHOMETPUYCCKOC TOXKIACCTBO: SIn 0L+ COS O = 1

HexoTopsbie 3HaYeHHs] TPUTOHOMETPHYECKAX (PyHKIMIT

anuanbsl | 0 s ua z s m 3n 2n
a P 6 4 3 2 2
rpagycsl | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina o | L2 3o Lo
2 2 2
cos ol 1 ﬁ Q 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 — 0
LON NI
Jluneiinas GyHKIUSA I'eomeTpudeckuil CMBICI IPOU3BOIHON
Y Y

(=

k=tga

J'(xp) =tga
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

Omeemamu K 3a0anuam 1-14 senaromcea yenoe 4ucio, KOHeUHAs 0eCAMUUHAA
0podv unu nocnedosamenvuocmov yugp. Eounuuvr usmepenuii nucamo
He HYICHO.

Kaxnapiii neHp Bo Bpemsi koH(pepeHuuu pacxonxyercs 80 IaKeTHKOB 4as.
Kongepenuus amutcs 8 nueid. B mauke yas 100 nakerukoB. Kakoro HanmeHbIero
KOJIMYECTBA MAUYeK Yasi XBATUT Ha BCE JIHU KOHPEpSHIUHU?

OTBeT:

NJIN

B mauke 250 mucroB 6ymarm ¢dopmata A4. 3a Henmenmo B ouce pacxomyercs
1100 mucroB. Kakoro HamMmeHbIIEro KoJM4YecTBA IayeK Oymarm XBaTUT
Ha 4 Henenu?

OTBeT:

ToBap Ha pacnpopaxe yHeHIIH Ha 35 %, Ipu 3TOM OH cTan cTouth 1300 py6iei.
CkonbKo py0iel CTOMI ToBap 10 pacupomaku?

OTBeT:

NN

B TexHumYeckux By3aX COOMpAIOTCS YYHUTHCSH 14 BBIMYCKHUKOB IIKOJIbL. OHU
COCTaBILAIOT 28 % OT 4Kcia BCeX BBITYCKHUKOB. CKOJIBKO B LIIKOJIE BBIITYCKHUKOB?

OrtBerT:

Haiinnre xopens ypasuerus log, (2x+3)=2.

OTBeT:

njin

Haiinure xopens ypasuenns (x—2) =125,

OTBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

Ha uemnuoHaTe 1O IpbDKKAM B BOJY BBICTYHAIOT 25 CHOPTCMEHOB, CPEAM HHX
8 cnoprcmenoB u3 Poccuu u 9 cnopremenoB u3 Kuras. [lopsinok BbICTYIUIEHUIH
onpezaensieTcst kepeObEBKoW. Haiinure BepoATHOCTH TOr0, YTO BTOPBIM OyneT
BBICTYIIaTh CLIOPTCMEH U3 Kuras.

OrtBeT:

NJIN

B cOopHuKe OmiteToB 10 (m3uKe 25 OMIETOB, B CEMH U3 HUX BCTPEYACTCs BOIIPOC
no teme «Omnrtuka». Halaure BeposSTHOCTH TOTO, YTO B CIy4aiiHO BBIOpaHHOM
Ha ’K3aMeHe OueTe MIKONBHUKY JOCTaHeTCs BOIPOC Mo TeMe «ONTHKay.

OrtBeT:

Ha nuarpamme mnokas3aHa cpexHeMecsdHas TeMIeparypa Bo3gyxa B Himkaem
Hosropoae 3a xaxabiii Mecsan 1994 r. Ilo ropuzoHTanu yKa3slBalOTCA MECSLBL, 110
BEepTUKaJIU — TeMueparypa B rpanycax Llenscus. Onpenenure o npuBeAEHHON
JuarpaMme, CKOIBKO OBIIO MeCALEB C MOJOXKUTENbHOH CpeaHeMecIYHON
TEMIIEPaTypOH.

16
12
8

-8
-12
-16

OrtBeT:
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

nim

Pesynbrars! urpst KBH npencrasnens! B Tabnume.

Bammer Bammer bamnsr
Komanna 3a KOHKYpC 3a KOHKYpC 33 My3bIKaJIbHBIH
«IIpuBercTBHE» «CTOM» KOHKYpC
«ATOM» 29 21 23
«1lymb1» 28 22 26
«Tomyany 25 21 26

Jnst xaxkmoi komaHAbl Oaiibl 3a BCe KOHKYPCHI cymmupyrotcs. [loOemuBiieit
CUMTAeTCs KOMaH/a, HaOpaBIIas B CyMMe HanOOJbIIIee KOIHIECTBO OallIoB.
Kaxkoe mecto 3ans1a komanaa «Tomgan»?

OrtBerT:

KaxmoMy 13 4eTBIpEX 4HCell B JIEBOM CTOJIOIE COOTBETCTBYET OTPE30K, KOTOPOMY
OHO TPUHAUICKUT. YCTAHOBUTE COOTBETCTBHE MEXIY YHCIAMH M OTPE3KaMHU
13 MPaBOro CTONONA.

YUCJIIA OTPE3KU
A) logs20 1) [0:1]
B) % 2) [12]
B Vo 3) [2:3]
r o3 4) [3:4]

B Tabnmie mox kaxxpoi OyKBO# yKaxXUTe COOTBETCTBYIOMIMIT HOMEP.

A|b|B|T

OrtBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

nimn

KaxgoMmy u3 4eThIpéX HEpaBEHCTB B JIEBOM CTONOLE COOTBETCTBYET OJHO U3
pelIeHnit B MpaBOM CTONOIE. YCTaHOBHTE COOTBETCTBHE MEXIy HEPAaBEHCTBAMH
U UX PELICHUSMHU.

HEPABEHCTBA PEIIEHUA
2
A B 1) x>2
x-=3
B) 2" >4 2) x<2wum x>5
3) O0<x<5
B) logsx<l1 )
4) x<3

) (x=2)(x-5)>0

B tabmune nox kaxaoi OyKBOH yKaXKUTE COOTBETCTBYIOIINN HOMED.

A|B|B|T

OTBeT:

Cropons! napainenorpamMMa paBHel 12 u 15. BbicoTa, omylieHHas Ha IEPBYIO
U3 3TUX CTOpOH, paBHa 10. Halinute BBICOTY, ONYIIEHHYIO Ha BTOPYIO CTOPOHY
napasieaorpaMmma.

OTBeT:

nimn

CyMma aByx yrioB pom0a paBHa 120°, a ero MeHbINas JUArOHAIb paBHa 8.
Haiimute nepumeTp pomoba.

OrtBerT:
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

VY4acTok 3eMIIH JUIS CTPOUTENBCTBA CAaHATOPHS MMeeT (GopMy HpsSIMOYTOJBHUKA,
croponbl kotoporo paBabl 900 M u 400 M. OnHa U3 OONBIIMX CTOPOH y4YacTKa
UAET BIOJH MOpPS, a TPU OCTaIbHBIE CTOPOHBI HYKHO OTTOPOIHUTH 3a00pOM.
HaiinnTe nmuay 3ToTo 3a00pa. OTBET HaiiTe B METpax.

OrtBeT:

njin

JlauHbIit y9acTOK IMeeT popMy IPSIMOYTOIBHUKA, CTOPOHBI KOTOPOTO paBHEI 30 M
1 20 M. X03sIMH IUIAaHUPYET IOCTPOUTh Ha y4acTKe JOM, B OCHOBAaHUHM KOTOPOIO
KBaJpaT co CTOpoHO# 6 M. HaliauTe momans 4acTu y4acTKka, HE 3aHATON JOMOM.
OtBeT JaiiTe B KBaIpaTHbIX METpax.

OTBeT:

. 2
Ipsmas y =2x—7 gBageTcs KacaTedbHOW K rpaduky GyHKIUH y=x" —O6x+cC.
Haiinure 3HaueHne koddduimenTa c.

OTBeT:

NJIN

HaiignTe Touky MakcuMyMa GpyHKIHH y = x? —12x% +36x-20.

OTBeT:

Haiimure HatypanmpHOe uumcio, Oonpmee 1340, Ho wmensiiee 1640, xoTopoe
JIENUTCS Ha KaXIyIo CBOIO IUQPY, MPU 3TOM Bce HUDPHI €ro pa3iuvHbl U HE
paBHBI HYJI0. B oTBeTe 3anuinTe kakoe-HUOY b OJTHO TAKOE YHCIIO.

OTBeT:

NJIN

Beraepkante B uncie 75157613 tpu mm¢psl Tak, 9TOOBI MONyYHBIIEECS YHCIIO
nenwiock Ha 12. B oTBeTe ykaxure Kakoe-HUOYAb OJHO MOJYUYHBIIEECs YUCIIO.

OTBeT:
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

Haiigure 3HaueHne BeIpaskeHUs 17 2_ E
2 7 14
OrtBeT:
NnJan

Haiinure 3HaueHue Bepaxenus log,112 —log,7.

OTBeT:

B knacce yunrcs 20 uenoBek, U3 HuX 13 4enoBeKk NOCELAI0T KPYKOK 10 UCTOPHUH,
a 10 — kpyok 1o MaTematuke. Beibepute yTBEpxkKIECHUs, KOTOPBIE BEPHBI MPU
YKa3aHHBIX YCIOBHAX.

1) Kaxnpiii y4eHUK 3TOTr0 KJacca mocemaer o0a KpyxKKa.
2) Haiinytces XoTs Obl JBOE U3 ATOTO Ki1acca, KOTOPBIC MOCEHIAI0T 00a KPYKKa.

3) Ecnu ydeHuMK H3 3TOro Kijacca XOAWT Ha KpY)KOK IO MCTOPHH, TO OH
00513aTeTbHO XOAUT Ha KPYIKOK IT0 MaTeMaTHKe.

4) He naiinéres 11 denoBek U3 3TOro Kiacca, MOCEmAaIX 00a KpyxKKa.

B otBere 3amuiimTe HOMEpa BBIOPAHHBIX YTBEPXKACHUN O€3 MPOOENoB, 3aIsiThIX
Y IPYTUX JOTIOJHUTEIBHBIX CUMBOJIOB.

OrtBerT:

nimn

[Txoxa npuobpena cToi, 10CKy, MarHUTO(GoH 1 mpuHTep. M3BecTHO, 4TO MpUHTEP
JIOpO’Ke MAarHMTO(OHA, a HOCKA JemeBlIe MarHNTOQOoHAa W JEIIeBIe CTOJA.
Bri6epuTe Bce yTBEpKAEHHUS, KOTOPbIE BEPHBI NP YKa3aHHBIX yCIOBUSAX.

1) Maruuro(oH aeresie JOCKH.
2) TlpunTEp HO0pOKE TOCKH.
3) MMocka — camast neméBast U3 OKYIOK.

4) IlpuHTep M T0CKa CTOSAT OAWHAKOBO.

B otBeTe 3anuiure HOMCEpa BLI6paHHBIX yTBep)KI[eHHfI 6e3 Hp06en03, 3allaThIX
" ApYyIruX OAOIIOJTHUTEIbHBIX CUMBOJIOB.

OTBeT:
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Maremaruka. 11 kmacc I'BD (nucbmenHas popma)

Bona B cocyne mumuHIpruieckoi popMel Haxoautes Ha ypoBHe 80 cMm. Ha kakom
YPOBHE OKa)XeTcs BOJa, €CIM €€ MEepeiuTh B JIPYrod HUIMHIPUYECKUH COCY,
y KOTOpOT0 pajiuyCc OCHOBaHHUs B 4 pa3a Oomblue, yeM y aaHHoro? OTBeT paiire
B CAaHTHUMETpax.

OrtBeT:

nim

B 6ak, mmerommii (opMy NpSMOYroJbHOTO Mapajelenunesa ¢ IUIOMAIbIo
ocHoBaHMS 80 KBaJpaTHBIX CAHTHMETPOB, HAIUTA BoAa. UTOOBI M3MEPHTH 00BEM
JICTAJIN CJIOKHOHM (hOPMBI, €€ MONHOCTBIO MOTPY’KAIOT B 3Ty Boay. Haiimure 00pEM
JIeTalld, eCIM Tocie e MOorpyKeHus ypOBEHb BOJbI B Oake momHsuics Ha 10 cM.
OtBerT naiiTe B KyOMYECKHX CAHTUMETPaXx.

OrtBerT:

Janpl nBa mapa ¢ paguycamMd 9 m 3. Bo CKOJBKO pa3 IJIOIIAAb MOBEPXHOCTH
6oJbIIIero 1mapa 0oJbliie TUIOIAAK MOBEPXHOCTH MEHBIIIEr0?

OTBeT:

nJjn

Jansl nBa mapa ¢ paguycamu 2 u 1. Bo ckompko pa3 o0bpéM Oombmrero mapa
Ooupire 006EMa MEHBIIETO?

OTBeT:

He 3a0yobme nepenecmu ece omeemst 6 bB/IAHK OTBETOB ¢ coomeéemcmeuu
C UHCIDYKUUE RO 8bINOIHEHUIO PAdOmbl.
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Maremaruka. 11 knacc I'BD (mucbmenHas popma)

CucreMa OleHHBAHHSI YK3aMeHAIMOHHOI PadoTHI 10 MATEMATHKE
(200-e nomepa sapuanmos)

Kaxnoe wu3 3amanmit 1-14 cuumraercs BBINOJHEHHBIM BEpPHO, €CIH
9K3aMEHYEMBIi JJajl BEPHBIA OTBET B BHJE IIEJIOT0 YMCIIA, KOHEYHOU JCCATHIHOMN
poOK MM mociieoBaTeNIbHOCTH 1Udp. OTBET Ha KaXKJ10€ BEPHO BBHIMOJIHEHHOE
3aJlaHue oLeHuBaercs 1 6amiom.

Ipwu 3ammcu oTBeTOB Ha 3axanHue 12 mudPBI MOTYT OBITH 3alMCAHBI B JTFOOOM
MOpSIKE.

Homep IIpaBuIbHBIH 0TBET
3aaHHUs [Tpumep 1 [pumep 2
1 7 18
2 2000 50
3 3 7
4 0,36 0,28
5 7 3
6 2341 4132
7 8 32
8 1700 564
9 9 2
10 1362 51576
<unu> 1368 <unu> 75156
<um> 1395 <umm> 75576
<mim> 1632
11 1,5 4
12 24 23
13 5 800
14 2 8
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