OcHoBHOM EIMD no mateMaTuKe

MpodunbHbIM ypOBEHDb
11 knacc 08.06.2026

MpuMepHbIM BapuaHT 1

YacTtb 1
D
Nel. B yetbipexyronbHnk ABCD BnucaHa OKpy»HOCTb,
AB=10, CD=16. Hanianute nepumetp
YeTbIPEeXYro/ibHUKa. C
B & B
NUCAHHASA OKPYXHOCMb

Ne2. JlaHbl BEKTOpbI 21(1;2) U 5(2;—1). Hargute anuHy BekTopa 8a+4b.
Bexkmopsbi
Ne3.  Yepes cpefHio IMHUIO OCHOBAHUS TPEYroJibHOM MPU3MbI /

npoBegeHa NJ0CKOCTb, Napasiie/ibHaa 60KOBOMY pebpy.
06bemM OTCeYEHHOM TpeyrosibHoM npu3mbl paBeH 40. HalauTe
06bEM MCXOAHOM NPU3MbI.

O6bem npusmbl

Ne4. B c6opHMKe 6uneToB no 6uonorum Bcero 55 6mnetos, B 11 M3 HUX BCTpeYaeTCs BONPOC MO 6GOTaHUKeE.
HaranTe BEPOATHOCTb TOTO, YTO B C/IyYaMHO BbIGPAHHOM Ha 3K3aMeHe GU/IeTe LWKOJIbHMKY AOCTaHeTCs
BOMPOC No 60TaHMKe.
JnemMeHmapHsble 3a0a4u Ha BblYucieHue sepoamHocmell

Ne5.  ABTOMaTMyecKas JIMHMA M3roTaB/IMBaeT 6aTapeiku. BepoaTHOCTb Toro, YTo rotoBas 6aTapeika
HeucnpaBHa paBHa 0,04. MNepes ynakoBKOM KaxKAas 6aTapeika NPOXoAUT CUCTEMY KOHTPOASA.
BeposaTHOCTb TOro, YTo HeMcnpaBHaa 6atapeiika 6yaeT 3abpakoBaHa, paBHa 0,95. BeposaTHocTb Toro,
YTO CMCTeMa Mo oLMGKe 3abpaKyeT McnpaBHYyto 6aTapelKy, paBHa 0,01. HalauTe BepoATHOCTb TOrO,
YTO C/lyYalHo BblibpaHHaA 6atapeiika 6yaeT 3abpakoBaHa CUCTEMOM KOHTPOIA.
3adayu nosbileHHOo20 YpoBHSA cioxHocmu. O6beduHeHuUe nepeceyeHul

Ne6.  Pewwre ypasHeHue log, (4 - x) =8.
[Mpocmeliwue 102apuMuyecKue YypasHeHUs

12sin114°

cos57° -cos33°
[peobpazosaHue mpu2oHoMempu4eckKux sbipaxeHuli. @opmyaa dsoliHo20 vaaa

No7. Halaute 3HayeHue BblpaxKeHus
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https://mathcourse.ru/wp-content/uploads/2024/04/zadanie-_1-kombinaczii-mnogougolnikov-i-okruzhnosti.pdf
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_2_1-vektory/topic/22_2_1-vektory-zadachi-iz-otkrytogo-banka-ege-po-matematike/
https://mathcourse.ru/wp-content/uploads/2025/03/22_3_1_1-prizmy.pdf
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_4_1-veroyatnost-zadanie-4-prostye-zadachi/topic/22_4_1_1-zadanie-4-elementarnye-zadachi-na-vychislenie-veroyatnostej/
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_5_1-veroyatnost-zadanie-5-zadachi-povyshennogo-urovnya-slozhnosti/topic/22_5_1_3-veroyatnost-zadanie-5-zadachi-povyshennogo-urovnya-slozhnosti-obedinenie-sobytij/
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_6_1-zadanie-6-prostejshie-uravneniya/topic/22_6_1_5-logarifmicheskie-uravneniya/
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_7_3-trigonometricheskie-vyrazheniya/topic/22_7_3_2-formuly-dvojnogo-ugla/

Ne8. Ha pucyHKke usobpaxeH rpadmk dyHKUMM ) = f(x) M OTMEYEHbI TOYKM -1, 1, 2, 4. B KakoM M3 3THX
TOYEK 3HA4YeHWEe NPOM3BOAHON HaMMeHbLIEE? B oTBETE YKaXKUTE 3TY TOUKY.

TeoMempuyeckuli cMbic1 npou3sodHoU

Ne9.  BogonasHbii Konokon, cogepalumii © = 3 MOAA BO34YXa NPH AABNEHUM P, = 1,2 atmocdepsi, mea-
JIEHHO OMYCKAIoT Ha AHO BOJOEMA. [pKU 3TOM NPOMUCXOAUT U30TEPMMUECKOE CaTue BO3Ayxa [0
KOHEYHOro aBneHus p, . PaboTa, coBepluaemas BOAOM NPpM CKaTuM BO3JyXa, ONpejesifAeTca Bbipaxke-

Hnem A= avT log, P2 (Ax), rae ¢ =9,15 — noctoanHas, T =300 K — TemnepaTypa Bo3ayxa.
Py
HaiauTte, Kakoe AaBneHue p, (aTMm.) 6yseT MMETb BO3AYX B KOJIOKOJIE, €C/I1 NPU CKaT1M BO3ZyXa CO-

BepLiaetcs pabota B 16470 Ax?
[puknadHble 3ada4du. Jlocapudmuyeckue YpasHeHUs uiu HepaseHcmaa

Ne10.  BenocuneamcT Bblexasa C MOCTOAHHOM CKOPOCTbIO M3 ropoda A B ropog B, paccTosiHue mexay
KoTopbiMM paBHO 70 KM. Ha cneaytolwmii AeHb OH OTNpaBM/ICA 06paTHO B A CO CKOPOCTbIO Ha 3 KM/Y
60/blue npexHen. Mo gopore oH cAenan oCTaHOBKY Ha 3 4Yaca. B pesynbTaTte BenocuneaucT 3aTpaTu
Ha 06paTHbIM MYTb CTOJ/IbKO Ke BPEMEHM, CKOJIbKO Ha MyTb M3 A B B. HalanTe ckopocTb
BesiocMneamucTa Ha nytu us B B A. OTBeT ganTe B KM/U.

Texkcmosble 3adayu. /lsuskeHue no npamoll

Net 1 Ha pucyHKe n3obparkeH rpadmk byHKLMM f(x):kx/; . Haraute f(2,56) .

3

-

=
¥

'paduk yHKUUU apupmemuyeckuli KBadpamHbili KOPEHb

3
Ne12. Halaute Touky Makcumyma dyHKummn y =7+ 6x —2x7.

UccnedosaHue pyHKyuUU, codepxkawel cmeneHHoe BbipaxKeHue
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https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_8_1-proizvodnaya-pervoobraznaya-grafiki/topic/22_8_1_1-geometricheskij-smysl-proizvodnoj/
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_9_5-logarifmicheskie-uravneniya-i-neravenstva/topic/22_9_5_1-logarifmicheskie-uravneniya-i-neravenstva/
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_10_4-dvizhenie-po/topic/22_10_4_1-dvizhenie-po-pryamoj/
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_11_4-irraczionalnaya-funkcziya/
https://mathcourse.ru/courses/1-raczionalnye-funkczii-2-2/lessons/22_12_2-irraczionalnye-i-stepennye-funkczii/

YacTb 2

Ne13. a) PelunTe ypaBHeHMe 4cos(x+%j+2«/§c0s(7z+x) =1.

97
6) YKaKuMTE BCe KOPHM 3TOr0 ypaBHEHUs, NpUHaA/Iexallume oTpesKy [7;672} .

Tpu2oHoMempu4ecKue ypasHeHUA. CUHYC U KOCUHYC CYMMbI U pa3HOCMU ap2yMeHmos

Nel4. B npaBunbHOI YeTbipexyronbHoi nupammae SABCD Touka M —cepesnHa pe6pa AB . Yepes Touky

M npoBeaeHa NJOCKOCTb « , NapannenbHas naockoctn SBC u nepecekatolwas pe6po SD B Touke
K.

a) Aokaxute, uto K —cepeamHa pe6pa SD .

6) Hanante o6bem nupamuabl SABCD , ecnn AB =24, yron mexay npamont MK M naocKocTbio

OCHOBaHMA nupamuapl paseH 30 .
06bem nupamudel

x> +2x-3
Iog3(8-2") B

KombuHuposaHHble HepaseHcmaa

Ne15. PewwuTe HepaBeHCTBO

Ne16. B mione 2028 roga nnaHMpyeTcs B3ATb KpeaUT B 6aHKe B pasmepe S TbiC. py6aeit Ha 4 roga. YcioBuA
€ero Bo3Bparta TaKoBbl:
e KaXKAbIM AHBapb A0AT yBenmumBaeTca Ha 10% Mo cpaBHEHMIO C KOHLIOM MpeApblAYLIEro roaa;
e C beBpasiA Mo MIOHb KaXXA0ro roga He06XoAMMO BbIMJIaTUTb YacTb 40Ora;
o B mionie 2029, 2030 1 2031 rofoB JOAT AO/IKEH 6biTb HAa 50% MeHbLUe JoAra Ha UIJb NpeapblayLiero
roaa;
e B Mionie 2032 roa AONT AOJIKEH ObITb MOJIHOCTbIO NOrallEH.
M3BeCcTHO, YTO 06LLas CyMMa BbIMAT Mo KpeauTy coctaemna 16 625 Thic. pybaen. Hanamte S .
JKoHOMUYecKue 3adayu. lMozaweHue kpeduma no 3a0aHHbIM 0OCMAamKam 0oJiea

Ne17.  OkpysHocTb ¢ LeHTpom O KacaeTca 60KoBbix cTopoH AB M BC paBHOGeApEHHOro TpeyrosbHWKa
ABC , a Takxe ero Bbicotel CH .
a) [lokasatb, 4to yron ZAOC =90 .
6) Hanamre nnowagb tpeyronbinka ABC , ecnim BO=7, AC=10.

Halaute Bce 3HaYeHUs napaMeTpa a , NPU KOTOPbIX YpaBHEHWE

Ne18. ax* +x° +(a3 —2a)x2 +(a2 —2)x =ax’ +x° +(a3 —2cz)x+a2 —2 MMeeT POBHO 2 peLleHuUs.

Llenible ypasHeHUA ¢ hapamempom

Ne19.  Ha ctone nexxutr N mowneT no 2 py6na, u 800— N no 5 py6neit. N MOXKeT NpuHMMaTh 3Ha4YEHUs OT
1 8o 799. MN3BeCTHO, 4TO ecau B3ATb /tobble 300 MOHET, TO MX CyMMa OyAEeT COCTaBAATb HE MEHbLLE
YeTBepTU OT 06LLEN CYMMBI.

a) Moxet im N paBHaTbca 200?
6) Moxet im N paBHATbCA 400?
B) CKOJIbKO BCEro pas/IMyHbIX 3HAYEHWM MOXKET NpMHUMaTb N ?
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https://mathcourse.ru/courses/tema-23-zadaniya-13-ege-profil-uravneniya/lessons/besplatnye-materialy-2/topic/23_1_7_3-osnovnoj-den-ege-2026-zadanie-13-zadaniya-2/
https://mathcourse.ru/wp-content/uploads/2026/02/26_7_2_1-zadaniya-obem-piramid.pdf
https://mathcourse.ru/courses/tema-25-zadaniya-15-ege-profil-neravenstva/lessons/besplatnye-materialy-3/topic/25_3_5_1-zadanie-15-ege-2026-kombinirovannye-neravenstva-zadaniya-2/
https://mathcourse.ru/courses/tema-24-zadanie-16-ege-profil-ekonomicheskie-zadachi/lessons/besplatnye-materialy-4/topic/24_3_1_3-pogashenie-kredita-po-sheme-zadaniya-v-formate-pdf/
https://mathcourse.ru/courses/tema-28-zadanie-18-ege-profil-zadachi-s-parametrom/lessons/besplatnye-materialy-5/topic/28_1_1_1-czelye-uravneniya-s-parametrom-zadaniya-2/

Omsemebl

Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9 Ne10 Ne11 Ne12
52 20 160 0,2 0,0476 -252 24 1 4,8 10 -2,4 4
Ne13 Ne146 Ne15 Ne16 Ne176 Ne18 Ne19
a) %+7rk; (—00;—\/5); a) oa;
76830 | (—0-3)i(-3:1] 14 000 60 {-11}; 6) Hem;
6 2L T 6) 488.
2 , 2 ('\/E,OO)
=  PeweHue
Yacmsb 1
Ne1 B ueTbipexyronbHuk ABCD BnucaHa okpysxHocTtb, AB =10, CD=16. Hangute nepumetp
YyeTbIpexyroJibH1Ka.
D PeweHue:
AB+DC =10+16=26
AB+DC = AD+ BC
C
Pocp = AB+BC+CD+AD:2(AB+DC):2-26:52
Omsem: 52.
A B
NeZ. Nanbi sekTopbl 21(1;2) " 13(2;—1) . HaitauTe aamHy BekTopa 8a +4b.
PeweHue:
8'a(l;2)+4-b(2;—1) = (8;16)+(8;—4) = (8+8;16—4) = (16;12)
-~ - Omsem: 20.
‘8a+4b‘=\/l62 1127 =47 4214232 =44 +32 =4.5=20

Yepes cpefHIol0 JIMHUIO OCHOBaHMA TPEYroJibHOM NpU3Mbl NPOBeAeHa NJIOCKOCTb, NapassiesbHas

60K0BOMY pebpy. O6beM OTCe4YeHHOM TpeyrosbHOM npu3mbl paBeH 40. Hanaute o6bem
MCXOAHOM NPU3MbI.

PeweHue:

BbicoTa OTCEYEHHOM MPM3MbI OCTalACh HEM3MEHHOM, @ B OCHOBaHMM
MOYYUNCSA TPEYrOJIbHWUK, NOAOGHbBIM TPEYro/IbHUKY, SeXKalleMy B OCHOBaHMM
UCXOZHOM NMPM3MbI C KO3 duumeHToM noaobumsa 2. MosTomy

ucx. ) 2 2
OCH.UCX.NPU3MbL — k — 2 — 4 X

OCH.OMC.npu3mbvl

v S h 7V

Uucx — UCX.OCH. . Uucx :4; V

Ve Soreon h 40

omc OMmC.OCH.

=160 . Omsem: 160.
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Ne4. B c6opHUKe 6MneToB No 6Monoruun scero 55 6uneTtos, B 11 U3 HUX BCTpe4aeTCA BOMNpPOC No
60TaHuKe. HalguTe BepoATHOCTb TOrO, YTO B CJIy4alHO BbiIGpaHHOM Ha 3K3aMeHe 6uierte
LWKO/IbHMKY AOCTaHEeTCA BONPOC No 60TaHUKe.

PeweHue:
MycTb cobbiTe A "WKOMBbHWMKY JOCTaHETCA BOMPOC B 6uaeTte no 6oTaHMKe". N(A): 11- uncno

61aronNpUATHBIX A5 3TOro CobbITUA Mcxoaos, N =55 - obllee YMCI0 paBHOBO3MOXHbIX MCX0A0B. Toraa

N(A4
BEPOATHOCTb CO6LITUA 4 paBHa P(A) = %) = % = % =0,2. Omsem: 0,2.

Ne5.  ABTOMaTMuecKas JIMHMSA M3roTaBauBaeT 6aTapelKku. BeposTHOCTb TOro, 4to rotoBas 6aTapenKka
HeucnpaBHa paBHa 0,04. Mepes ynakoBKoM Kaxkjas 6aTapeiKa NpoxXoAuT CUCTEMY KOHTPOJIA.
BepoATHOCTb TOro, YTO HeMcnpaBHaA 6aTapeika 6yaeTt 3abpakoBaHa, paBHa 0,95. BeposaTHocTb
TOro, YTo cMCTeMa Nno owmnbKe 3abpaKyeT UCMpaBHYlo 6aTapelKy, paBHa 0,01. Hargute

BEpOATHOCTb TOro, YTO C/Iy4aMHO BbiGpaHHaA GaTapeiKa 6yaeT 3a6pakoBaHa CMCTEMOM
KOHTpOAA.
PeweHue:

BeposaTHoCTb Co6bITUA "NponsBeaeHa HeucrnpasHas 6atapeika” pasHa 0,04 , Toraa BepoaTHOCTb
NPOTMBONMOJ/IO}HOrO COBbLITUA "Npom3BeeHa McrnpaBHas 6aTtapeiika” pasHa 1—0,04 = 0,96 . BeposatHocTb
Co6bITUA "c1CTeMa 3abpaKyeT McrnpaBHyto 6aTtapeiky” pasHa 0,01 .

Co6bITHA "npomsBeaeHa ncnpaBHaa 6aTapeika” U "ucnpaBHas 6aTapelika 3abpakoBaHa" HE3aBUCHMbI, MO3TOMY
BEPOSATHOCTb CO6bLITUSA A - “NpoM3BeAeHa M 3a6pakoBaHa MCMpaBHasA 6aTapeika” paBHa

P(A) =0,01-0,96 =0,0096 .

AHaNoOrM4yHoO HaxoAMM BEPOATHOCTb COObITUA B - "Mpon3BeaeHa M 3a6pakoBaHa HeMcrnpaBHas 6aTapeika':
P(B)=0,04-0,95=0,038 . Co6biTHa A 1 B HECOBMECTHbI. MICKOMas BEPOATHOCTL paBHa

P(A) + P(B) =0,0096 + 0,038 =0,0476 .

Unun Apyrada 3anncb peleHnA C NOMOLLbIO AepeBa BepOFITHOCTEI:i.

barapeiika

ucnpasxa

0,96
»

04
npowna sabpaxkosamna ’
KOHTPOAD, no owubke ”6‘:?5”" NPOWAAa KOKTPOADL
0,99 0,01 ’ no owubke
: 0,05
4 ¥

Bepoasmuocms mozo, ymo Gamapetixa Sydem
sabparosara
0,96°0,01+0,04+0,95=0,0476

HeucnpasHa

Omsem: 0,0476.

N6 pewmre ypaBHeHue log, (4 - x) =8.

Pewerue:  log, (4 —x) =8, 4-x=2°% 4-256=x, x=-252. Omsem: -252.

12sin114"

Ne7.  Hanpgute 3HauyeHHe BbipaXeHus - -
cos57 -cos33

12sin114° 12sin2-57° 12-2-sin57° -cos57°
PeweHue: = - = - =24. Omsgem: 24.
cos57 -cos33°  cos57 -sin57° cos57° -sin57°
MaTtematukaOHNanH
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NeS Ha pucyHKe n3obpaxeH rpadumk pyHKUMU ) = f(x) M OTMeYeHbl ToYKkM -1, 1, 2, 4. B KakoM u3
20.
3TUX TOYEK 3HaYE€HME NPOM3BOLHOU HaUMeEHbLLee? B oTBeTe yKaxMUTe 3Ty TOUKY.

yt e Y ) PeweHue:
' ~.\_,,\-. £ MpoBeaem KacaTtesibHble K rpaduKy PyHKUUM B 3aZaHHbIX
{ o A 8 TO4YKax. Mcxoaa u3 reomMeTpuyeckoro cmbicia
i TR R

1 ¥ npowussoaHoi: f (xo) =tga =k , umeem, uto

HaMMeHblUee 3HaYyeHMe NpomnsBoAHOM DYHKLUM ByaeT B TOM
TOYKe, rae yrnoBok KoahdMUMEHT KacaTesIbHOM
HaUMEHBLUKMM. Yribl @ U [ - Tynble, NO3TOMY

tgax<0,tgf <0 UT. K. < f,7T0 tga <tgf . Noatomy

.......

f(l) <f (2) B Touke 1 3HayeHwe Npom3BOAHOM
HauMeHbLUee. Omsem: 1.

Ne9.  BoponasHbiit Konokon, cogepawmit L = 3 MONs BO3AYXa NP AABAEHUM p, =1,2 atmocdepsl,
MeZ/IeHHO ONyCKalT Ha AHO BoAoéMa. [p1 3TOM NPOMCXOAMT U30TEPMUYECKOE CXKaTMe Bo3AyXa
AO KOHeYHoro AassieHns p, . Pa6oTa, coBepliaemasi BOAOM NpuU CKaTUM BO3AyXa, OnpeaenseTcs
BbipaxkeHnem A = avT log, Py (Ax), rae @ =9,15 — noctosnHaa, 7 =300 K — teMnepatypa

b
Bo3gyxa. HaliauTe, Kakoe aaBneHue p, (aTM.) ByaeT MMeTb BO3AyX B KOJIOKOJIE, €C/IU NpU CKa-
TMU BO3AyXa coBepLliaeTca pabota B 16470 [:k?
PeweHue:
A=16470, auTlog, 22 =16470, 9,15-3-300-log, 1p_22 =16470
16470 P ’ Omsem: 4,8.
g, oo 7 slog, Lot ise p =48
L2 915-3-3 1,2 1,2

Ne10. BenocuneamcT Bblexasl C MOCTOSAHHOM CKOPOCTbIO U3 ropoaa A B ropog B, paccTtosiHMe mMexay
KOTOpbiMM paBHO 70 KM. Ha cneaylowmi geHb oH oTnpaBuca o6paTHO B A CO CKOpOCTbIO Ha 3
KM/4 6o/iblue nperkHei. Mo gopore oH caesian oCTaHOBKY Ha 3 Yaca. B pesynbTaTte Benocunegmcr
3aTpaTM/l Ha 06paTHbIM NYTb CTO/IbKO }Ke BPeMeHM, CKOJIbKO Ha NyTb M3 A B B. HaliguTe ckopocTb
BeslocuneamcTa Ha nyTM u3 B B A. OTBeT gamTte B KM/\.

PeweHue:
S 4 T
AB (Typa) 70 X 70
X
BA (o6paTHO) 70 x+3 70
x+3
0 510 (x#0)
x+3 X
70x+3x* +9x—-70x—-210=0
3x24+9x-210=0, x*+3x-70=0
-3+
D=9+280=289, x= 3_17, x>0, x=7
Ve =7+3=10. Omsem: 10.
MaTtemaTnrkaOHNaMH
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NeT1. Ha pucyHrke uso6paseH rpadmk dyHKLMM f(x)Zk\/; . Harigute £(2,56).

PeweHue:

(4-3), 3=kV4, 2k=-3, k=-15 f(x)=-15x.

P

7(2,56)=-1,542,56 :—1,5-1,6:—%%:—2,4

3
Ne12. HamauTe TOUKY MaKCMMyMa yHKUuMM y =7+ 6x —2x2 .

PeweHue:
3

y=T+6x-2x2; D(y)=[0;00)

, 3 3
v :6—2~§x2 =6-3x

'
Y + Tmax —_—

=6-3x =3(2-x) . -

¥y =0, 2=Jx=0, Jx=2, x=4

N | =

Omsem: 4.

Yacmsb 2

. T\ .
Ne13. a) Pewmre ypaBHeHue 2sin (x + Ej +sin(7z+x)=0.

. hY/4
6) HaiamTe BCe KOPHM 3TOro ypaBHEHUA, NPUHAAIENKALLME OTPE3KY [ﬂ',—} .

PeweHue:

b4
P 6) KopHu, npuHagnealime oTpesky |:7T;—i|:
a) 2sin(x+§j+sin(7r+x)=0 2

IQ‘ g

Ia|l=

T T
Z(Sinxcosg + (osxsing) —sinx=0

sinx + x/gcosx —sinx=0

csx=0 o

x=%+7rk, keZ

Omsem: a) %+7rk; 6) 3—7[, 577[ N
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Ne14. B npaBuabHOM YeTbipexyronbHoi nupamuae SABCD Touka M —cepepmvHa pebpa AB . Yepes
TOouKy M npoBegeHa NA0CKOCTb & , NapannesibHaa naockoctv SBC u nepeceKatowas pe6po
SD B Touke K.
a) JokaxuTte, uto K —cepeanHa pebpa SD .
6) Hargute 06vem nupammuabl SABCD , ecin AB=24, yron mexay npamon MK wu
NJIOCKOCTbIO OCHOBaHMA nupamuapbl paseH 30 .

PeweHue:
a) B npaBUIbHOM YETbIPEXYTO/IbHOM MMPAaMUAE B OCHOBAHMM JIEKUT

kBaapat ABCD . MycTtb niockocTb ¢ nepecekaet pe6po CD B
Touyke N . Mnockoctb ABC nepecekaeT napansiesibHble NJI0CKOCTU
a v BSC no napannenbHbim npameiv MN wn BC . Toraa,
nockonbky M —cepeamHa AB, to N —cepeamHa CD.

Mnockocte CSD nepecekaet a u BSC no napannenbHbIM NpAMbIM
KN wn SC . 3vaunt, KN — cpeaHsasa nmuHma tpeyrosbHuka CSD u
K — cepeauHa pe6pa SD .

6) Myctb O — LEHTP OCHOBaHMA NMPaMMAbl - TOYKA NepeceyeHms
amaroHaneun keagpata ABCD, toraa SO —Bbicota nMpammapl. B
npamoyrosibHoM TpeyrosbHuke SOD nposegem KH || SO , torpa
KH 1 ABC.

MH —npoekumsa HaknoHHo MK Ha nnockocte ABC v yron
mexay npamort MK M nioCKOCTbIO OCHOBaHMSA NMMpaMuAbl paBeH
ZKMH =30".

K — cepeguna peépa SD v KH || SO , torna KH — cpeaHss
muna aSOD v H —cepeanHa OD .

OD _BD AB\/_ 242

2 4 4 4
B tpeyronbHuke MOH

/MOH = /MOA+ /AOD =45 +90 =135 .
MH =\ MO* + OH? =2-MO-OH -ws135 =

:\/122+(6\/§) ~2-12-642- (—iJ 6:/10

BC 24

OH = =62, MO="==="=12,
2 2

B Tpeyronbinke MHK tg30° = ki -1 KH 2\/_

MH\/_6\/_

CneposatenbHo, SO=2KH :2-2«/_24\/_.

Viasen =%'SABCD 'SO=%'242 430 =76830 . Omeem: 6) 76830 .
MatemaTnkaOHNaMH
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X’ +2x-3

Ne15. Pelumte HepaBeHCTBO WSO.
PeweHue:
-1
¥ +2x-3 o (x—1)(x+3) <0 Wso (x-1)(x+3) _
Iog3(8-2)‘)_ ’ Iog3(23-2")—I0931_ I 8.2 >0 A, L

xe (—oo,-—3)u(—3;1]

(x—l)(x+3)£0, {x—lSO {xél

x+3 x#-3  |xz-3

Omeem: (—o0;—3)U(-3;1].

Ne16. B uionie 2028 roga naaHMpyeTca B3ATb KpeAUT B 6aHKe B pa3mepe S Tbic. py6sei Ha 4 roga.
YcnoBua ero so3Bparta TaKoBbl:
e KaXkAblM AHBapb 4,O/I yBe/IM4MBAeTCA Ha 10% No cpaBHEHMIO C KOHLLOM NpeAblayLiero roaa;
e C (peBpasnA No UIOHb KaxKA0ro roga HE06XoAMMO BbINJIATUTh YacTb A0Jra;
e B utonie 2029, 2030 1 2031 rogoB A0NTr A0J1KEH 6bITb Ha 50% MeHblue A0/ra Ha UJb
npeabiayLiero roaa;
e B uiosie 2032 roga AOAr [0/1KeH 6blTb MOJIHOCTbIO MOralleH.
MU3BecTHO, 4TO 06Llas cyMMa BbinsaT No KpeauTy coctaBuaa 16 625 toic. py6nen. Hangure S
PeweHue:

Mo ycnosuio B urone 2029, 2030 1 2031 rogoB Aonr fomKeH 6biTb Ha 50% MeHbLUe foara Ha MoJib NpeablayLLero roaa.
Toraa Kaxkabli pa3 nocse Bbinaathl 40Ar cocTaBaseT 50% oT Aosira npeablayllero roaa.

r Aonz ¢ HayucneHHbIMU Bbinnamei

00 HAone 8 utone
npoyeHmMamu Ha HBapb ¢ espasia no UKHb

2028 S

2029 1,1S 1L1S-0,55=0,6S 0,58

2030 1,1-0,58 1,1-0,58-0,255=0,3S 0,258

2031 1,1-0,258 1,1-0,258 -0,1255 =0,15S 0,1258

2032 1,1-0,1258 1,1-0,1258 =0,1375S 0

Mo ycnoBuio cyMma Bcex BbinnaT paBHa 16 625 Tbic. py6ei, Torja nojiyuymm ypaBHeHUe:

0,65+0,35+0,155+0,13755=16 625  118755=16 625 §=14000. Omsem: 14 000.

MatemaTnkaOHNaMH
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Ne17.  OkpysxHocTb ¢ ueHTpom O Kacaetca 6okoBbix cTopoH AB u BC paBHO6efpeHHOro
TpeyronbHuka ABC, a Takxke ero Bbicotel CH .
a) Aokasatb, uto yron ZAOC =90,
6) Hangure nnowagb TpeyronbHuka ABC , ecim BO=7, AC=10.

PeweHue:

a) B paBHo6eapeHHoM TpeyronbHuke ABC npoBenem BbiCOTY
BD « ocHoBanmio AC , 3Haumt, BD aBnsetca Takse u
6uccektpucon yrna ABC .

NpamoyrosbHble TpeyronbHkn AHC v ADB noao6Hbi no
pasHomy yray A, toraa ZABD=/ACH =f.

OKpYy¥HOCTb ¢ LeHTpoM O BnmcaHa B TpeyrosbHuk BHC
cNefoBaTe/ibHO, OHa ABJ/IAETCA TOUKOM nepeceyeHums
6UCCEKTPUC BHYTPEHHMX Yr/10B TpeyrosibHuka U O NEeXMT Ha
BD. CO - 6uccektpuca yrna HCB u
ZHCO=/Z0CB=«.

B npsmoyronbHom TpeyronbHnke BHC
ZHBC+/ZHCB=90", 28+2a=90", a+[=45".

B paBHoGeapeHHOM TpeyronbHuke ABC BD aBnsetca Takxe
U MeJMaHOM, NPOBEAEHHOM K CTopoHe AB , 3HauumT,

ArADO =aCDO no asym Katetam. Toraa AO=0C u

A AOC — paBHOGeApeHHbIM, CnefoBaTesbHO,

LOAC=ZLOCA=a+ =45 n LAOC=90 .
6) B paBHO6eaApeHHOM npsMoyronbHom TpeyronbHuke AOC OD —MeanaHa M BbicoTa, NpoBeAeHHas K

AC
runoteHyse AC , cneaoBaTesibHO, OD=AD=DC=T=5 . BD=BO+0OD=7+5=12.

1 1
SABCZE‘BD'ACZE'12'10:6O- Omsem: 6) 60.
Ne18. HarguTe BCce 3HaYeHUA napameTpa « , NPU KOTOPbIX YpaBHEHHUE

ax* +x° +(a3 —2a)x2 +<a2 —2)x =ax’ +x° Jr(a3 —2a)x+a2 —2 MMeeT POBHO 2 peLieHuUs.

PeweHue:
Mpeo6pa3yem BblpaKeHUs B YpaBHEHUM.

@+x_3+a(a2 —2)x2+(a2—2 x—a_x3—x_2—a(a2—2)x—(a2—2):o
xz(x2a+x—ax—l)+(a2 —2)(x2a+x—ax—1)=0
()c2a+x—ax—l)(x2+a2 —2):0
xa+x—ax—1=0 ¥ +a’-2=0
x(ax+1)—(ax+1):0 X +a’=2
(ax+1)(x—1):0
ax+1=0 x-1=0
1

a=—-— x=1
X
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MpoBepKoM ycTaHOBKMM, 4To X =0 KOpHEM He AB/IAETCA, TOrAa UCXOAHOE YPaBHEHWME PABHOCK/IbHO

¥ +a’=2 (1)
1
COBOKYTMHOCTM TPeX YpaBHEHWN | @ =—— (2) . B cucteme koopanHat xOa ypaBHeHue (1) 3aaaet
X
x=1 (3)

OKPYXHOCTb C LLEHTPOM B Haya/sie KoopAMHAT U PpanyCOM PaBHbIM «/5 . 'padmkoM ypaBHeHHMA (2) aBnAaeTcA

runep6ona, pacnonoxeHHas Bo Il u IV yeTBepTaAx. YpaBHeHue (3) 3agaeT npsamyto napannensHyto ocu Oa .
Halaem KoopamHaTbl TOUEK nepeceyeHus
rpacuKoB.

2, 2
{x YU=2 0 4m1), B(LY).

x=1

_ 1 2
“= X ,x2+(—lj =2, x*=2x*+1=0,
x*+a’=2 *

(x*-1) =0, x*=1, x=21 4(Li-1), E(-11)

OKpyKHOCTb nepecekaeT ocb (Ja B ToYKax

C(0;~2) u D(0:2).

Halaem rpaHMyHble 3HaYeHus napameTpa da .
Orlpep,enMM KOJINYEeCTBO TOYEK NnepecevyeHnA
npAMOW a =const v rpacdMKoB ypaBHEHUM C
COBOKYMHOCTHU:

o C(o;—ﬁ) npu a=—J/2 Kacaetcsa

OKPY)KHOCTH, NepeceKkaeT BETBb rMnep6oibl
M NpaMyl0 X =1 B Tpex pas/IMyHbIX TOYKaX;

. A(l;—l) npu a=—1 nepeceKkaeT OKPYKHOCTb, BETBb rMnep6osibl U npamyto x =1 u euwe pas
nepeceKaeT OKPYKHOCTb - [1BE TOYKM;

. B(l;l) " E(—l;l) npua =1 nepecekaeT OKPYKHOCTb B 3TUX TOYKax, Npsamyio x =1 B Touke B u
BETBb runep6osibl B Touke E - ABe 06Lime TOUKM;

. D(O;\/E) npu a =2 kacaetcs OKPY}KHOCTH, NepeceKkaeT BeTBb runep6osibl 1 nNpamyo x =1 B Tpex

Pa3/IMYHbIX TOYKAX.
TaknM 06pasom, KOJIMYECTBO TOYEK NEpeceYeHmns NpAMON a =const v rpadMKoB ypaBHEHMIM COBOKYMHOCTM

ornpeaensaeT KOJIMYECTBO peLleHWt UCXOAHOMO YPaBHEHUS: a<—x/§ -ABa, a=—~2 - 1pH, —x/5<a<—1 -
yeTblpe, a=—1 - gBa, —1<a <0 - vyetbipe, a=0 - 1pn, 0<a<1 - yetbipe, a=1 - aBa, 1<a<\/§ -
yetbipe, a=+2-Tpuun a >\/§ - ABa.

CneposaTenbHO, ypaBHEHWE MMEET ABa peweHua npy a<—2, a=-1, a=1un a>~2.

Omsem: (—oo;—\/z)u{—l;l} u(\/i;oo) .
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Ne19.  Ha ctone nexut N moHet no 2 py6as, u 800— N no 5 py6neir. N MoxKeT NnpuHUMaTb
3Ha4eHusa ot 1 go 799. U3BecTHO, YTO ec/m B3ATb Jlobbie 300 MOHET, TO UX CyMMa byaeT
COCTaB/IATb HE MEHbLUE YeTBEPTU OT O6LLEN CYMMbI.

a) Moxxet im N paBHaTbca 2007
6) Moxxet im N paBHATbca 400?
B) CKO/IbKO BCEro pasJjinyHbIX 3HAYEHMI MOXKET NpuHUMaTb N ?

PeweHue:
Bcero moHeT N no 2 py6as u 800—N no 5 py6ne, Toraa obiiaa cymma

1
§=2-N+5-(800—N)=4000—3N . Ycnosue: 4ns ntobbix 300 MOHET MX Cymma ZZS )

1. Hangem MUMHMManbHyo cyMmMmy 300 MoHeT.
YT106bl CyMMa 6bls1a MUHMMAJIbHOM, HYXKHO B3ATb KaK MOXHO 60/blie MOHET Mo 2 py6asa. MakcMMmanbHoe

YUCNO ABYXPYOJIEBbIX MOHET, KOTOPOE MOXHO B3ATb - 3TO min(N ,300) . Toraga MMHUManbHaa cymma 300
moret: M =2-min(N,300)+5-(300—min( N,300))=1500—3min( N,300).

Ycnosume 3agaum: 1500 —3min(N,300) > M .

2. PaccMoTpum ABa cay4as.
Cnyuan 1: N <300, Toraa min(N,300):N.

4000-3N < 2000

HepaseHcteo 1500—-3N > N ~222,22.... 3Haumnt, npn N <300 noaxoaaTt To/bKO

3HavyeHma N <222,
Cnyyan 2. N >300, toraa min(N,300):300.

4000-3N S 1600

N

Hepasencteo 1500—-3-300=6002> ~533,33.... 3Hauut, npu N >300 nogxogar

Tonbko N =534 .
a) N =200—noaxoaut, TaK Kak 200<222. [la, MoxeT.
6) N =400—He noaxoaut, TaKk Kak 300<400<534 . Het, He MOKeT.
B) MoaxoAsT 3HayeHusa N :
e 0T 100 222 BKAKOYUTENIBHO - BCEro 222 3Ha4Y€HMUS;
e 0T 534 go 799 BkAouUTENbHO - Bcero 799 —534+1=266 3HauyeHuN.

Utoro: 222+266=488.
Omsem: a) da, 6) Hem, 8) 488.
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