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3ananue 1. (5 6a10B) YIPOCTUTH BBIpAYKEHNE
1 1 1 1

+ + + -
(x+2009)(x+2012) (x+2012)(x+2015) (x+2015)(x+2018) (x+2018)(x+2021)

3aganue 2. (10 6amioB) Dkcmtyatupyrorcs 4 CKBaKMHBI, KaKJasi U3 KOTOPBIX 32 MECAL MOXKET HE3aBUCUMO OT
ApYTuX BBIUTH U3 cTposi ¢ BepossTHOCThIO 0,2. Heo6xoanmas nojnada HedTu oOecrieunBaeTcs, €Ciid UCIIPABHBI,
no KpaiHeil mepe, 2 ckBaXHHbI. KakoBa BEpOSTHOCTH obOecriedueHus HeoOxomumoil momaun Hedgtu? OTBET
OKPYTJIUTB 10 COTBIX.

3apanue 3. (15 OamnoB) Cropona kBampata paBHa 2. CepeluHBI CTOPOH A3TOTO KBajpara COCIUHUIN
orpe3kamu. [lomyunsics HOBBIM kBagpar. C 3TUM KBaJpaTOM IMOCTYNHWINA TaK K€, KaK M C UCXOJIHBIM, U T.I.
Haiitu cymmy miomazieii 5Tux KBajpaToB.

3aganue 4. (20 6amioB) Jlan paBHoOeapenHbIil Tpeyronbarnk ABC . AB = BC =20, AC =24 . [TapamiensHo
OOKOBBIM CTOPOHAM TPEYrOJbHUKA Ha OJJMHAKOBOM PACCTOSIHUU OT HUX MPOBENIEHBI NIpsiMbie. HaiiTu 310
paccTosiHUe, €CIH TUIOIIAb TPEYTOJIbHUKA, 00pAa30BAHHOTO STUMH MPSIMBIMHA U OCHOBAHUEM, JISKAIIUM Ha
npsimoii AC , paBHa 48.

x=5[—[x+4| |x—2+|x+]
3aganue 5. (20 6am0B) Pemnth HepaBeHCTBO <
x=2—|x+1 x+4)
3aganue 6. (30 6amnoB) [lpu mpoBeaeHMH T'eOJIOrOopa3BeNOYHBIX PAaOOT Tpedyercs MpPOOYPHUTHh CKBa)KMHBI
tunoB A u B. CkBaxuna thna 4 uMmeer riayouny 7 m, tuna B — 9 M. Pacxoner Ha OypeHre OIHOW CKBaYKHMHBI
tuna A coctasistor 50000 py6., a onHoi ckBaxkunsl Tuna B — 60000 py6. M3BecTHO, yTO cyMMapHas ri1yOuHa
BCEX CKBa)XMH JOJDKHA ObITh HE MeHee 329 MeTpoB, a 001ue 3aTpaThl Ha OypeHUe BCEX CKBaXXUH HE JIOJKHBI

npesbimaTth 2230000 py6. HaliTh MHUHHManbHOE M MakCUMajbHOE CyMMapHO€ KOJIMYECTBO CKBa)XKHH 00OUX
TUTIOB, KOTOPOE MOKHO MPOOYPUTH TPH 33JaHHBIX YCIOBHSIX.



OTPACNEBAS
) ONUMIMUA
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3ananue 1. (5 6a10B) YIPOCTUTH BBIpAYKEHNE
1 1 1 1

+ + + :
(x+2009)(x+2012) (x+2012)(x+2015) (x+2015)(x+2018) (x+2018)(x+2021)

Pemenne.
ITycts X + 2009 =b, Torma uCXoaHOE BhIpaKEHUE TPUMET BH]T
1 1 1 1

b(b+3) " (b+3)(b+6) i (b+6)(b+9) i (b+9)(b+12)
1 1 1 1
b(b+3)  (b+3)(0+6) (b+6)b+9) (b+9b+12)
_ (b+6)(b+9)(b+12) +b(b+9)(b+12) +b(b+3)(b+12) +b(b +3)(b +6)
- b(b +3)(b + 6)(b +9)(b +12) -
_ b+9)(b+12)(b+6+b)+b(b+3)(b+12+b+6) _ (b+9)(b+12)(2b +6) +b(b + 3)(2b +18) _

b(b +3)(b +6)(b +9)(b +12) b(b +3)(b +6)(b + 9)(b +12)
20 +9)(b+12)(b+3)+2b(b+3)(b+9) 2(b+3)(b+9(b+12+b) 4
- b(b +3)(b + 6)(b +9)(b +12) T b(b+3)(b+6)(b+9)(b+12) b(b+12)

4
%0054 .
(x+ 2009)(x + 2021)

4

OTBer. .
(x+2009)(x + 2021)

3aganue 2. (10 6amioB) DKcmTyaTupyroTes 4 CKBaKMHBI, KaKIash U3 KOTOPBIX 32 MECALl MOXKET HE3aBUCUMO OT
JIPYTUX BBIUTH U3 CTposi ¢ BepossTHOCThIO 0,2. HeoOxoaumas momaya HeTH 0OeCTieunBaETCs, €CITU HCTPABHBI,
mo KpaitHeil mepe, 2 ckBakuHbI. KakoBa BeposSTHOCTh obOecrieueHHs HeoOxomumoil momayn HedTu? OTBET
OKPYTJIUTH 10 COTHIX.
Pemenue:

[TycTh BEpOSITHOCTH HCTIPABHOM pabOThI CKBKUHBI paBHA P, @ BEPOSATHOCTh BBIXO/A U3 CTPOS — ( .

I[To ycnoBuio 3a1aun HeoOXoMUMast 1ojavda HehTH oOecreynBaeTcs, €ClIM UCTIpaBHbI, M0 KpaifHel Mepe,
2 CKBaXUHBI, TO €CTh UCIIPABHO PaOOTAIOT WM 2, WK 3, WK 4 CKBaKHH.
Haiinem BeposiTHOCTD HcnipaBHON pabOTHI JTHOOBIX 2-X CKBaXHH — P- P-(-(q (pabdoTtaroT nepsas, Bropas

CKBa)XMHBI, HE Pa0bOTAIOT TpeThsl M UeTBEpTas CKBAXWHBI) WIM P-q-q-p (paboraroT mepsas, yeTBepTas
CKBa’XMHbI, HC pa60Ta}0T — BTOpas " TpeTBfI) nim T.AO. Bcero Ttakux KOM6HH3.LIPII>1 6. CJ'Ie,Z[OBaTeJ'H)HO,
2.2

BEPOSITHOCTH Pa0OTHI JTFOOBIX TPEX CKBAXKHMH paBHA 6P°(° .
o 3
AHaIOrMYHO HAXOJIUM, YTO BEPOSTHOCTH UCTIPABHOM pabOTHI 3-X CKBayKUH paBHa 4P°( .
“ 4
BeposiTHOCTB HcipaBHOI pabOThI 4-X CKBaXKMH paBHA P .
Torna BeposITHOCTh UCTIpaBHON pabOTHI IO KpaiiHel Mepe 3-X CKBa)XHUH paBHA
2.2 4
P=6p°q®+4p°q+p*.
ITo YCJIOBUIO 3aJla4 U3BECTHO, YTO BCPOATHOCTH BBIXOJA U3 CTPOA CKBAKHMHBI paBHaA q = 0,2 , Torga
BEPOATHOCTH UCTIPaBHOM palbOTHI CKBakuHBI paBHa P =1-0,2=0,8.
Tonyanum P =6-0,82-0,22+4-0,8%-0,2+0,8* =0,9728 ~ 0,97 .
Oteer. 0,97.



3ananme 3. (15 OamnoB) Cropona kBagpara paBHa 2. CepeIuHBl CTOPOH 3TOTO KBaJpaTa COCTUHHIN
orpeskamu. Ilomyumnca HOBBIM KBagpar. C 3TMM KBaApaTOM IOCTYNWIN TaK XK€, KaK U C UCXOIAHBIM, U T.[I.
Haiitu cymmy miomanei 3TUX KBaJpaToB.

Penrenne.
JlmuHa cTOpoHBI IEPBOTO KBaJipaTa paBHa 2, €ro IUIollalb paBHa 4.

JliHa cTOpOHBI BTOPOTO KBajipaTa paBHa J2 (1. [ucparopa), ero miomaas papHa 2.
JlnrHa CTOPOHBI TPEThEro KBajpara paBHa 1, ero miomaab paBHa 1.

1
JliMHa CTOPOHBI UETBEPTOIO KBaJpaTa paBHa —— , €ro IJIOLIAAb paBHA 2

J2

JlMHa CTOPOHBI MATOrO KBajipaTa paBHa > €ro IUIOIIaAb paBHA 1 . n.

1 1
[Toryuum nocnenoBaTenbHOCTE: 4, 2, 1, E’ Z, ... DTa MocaeA0BaTeIbHOCTD MPEACTABIISIET COOOM

1
0ECKOHEYHO yOBIBAIOIYIO TEOMETPUYUECKYIO IIPOTPECCUI0 CO 3HAMEHATENEM (| = > T.C. |q| <1.

by

CyMmMa 4jieHOB OECKOHEUHO YOBbIBaIOIEH T€OMETPUUYECKOM MpOorpeccuu paBHa S = T q
—q

Tx. by =4, q:%,TO S:iz&

Ortser. 8.

3aganue 4. (20 6amnoB) lan paBHoOeapennslii Tpeyronbauk ABC . AB = BC =20, AC =24 . [1apamiensHo
OOKOBBIM CTOPOHAM TPEYTOJbHUKA Ha OJJUHAKOBOM PACCTOSIHUU OT HHUX TPOBEJCHHI npsiMble. HaliT 310
paccTosiHKE, €CJIU IUIOMAb TPEYrOIbHUKA, 00pPa30BaHHOTO STUMH MPSMBIMHA U OCHOBaHHEM, JICKAIIUM Ha
npsimoit AC , paBHa 48.

Pemenue.

[Tpoenem npsimyto BD, rie Touka D — ocHOBaHHE BBICOTHI JAHHOT'O TpeyroyibHuKa. [IpoBoas mpsimMble,
napaensHele ctopoHam BC u BA, yoexxaaemcs, 4To OHM MOTYT 00pa30BbIBATh TPEYTOJIbHUK C OCHOBAHUEM,
nexxamuM Ha nipsimoii AC , pacmionokeHHBIN B BepHe# (puc. 1) uiau B HIKHEH (pHC. 2) MONYIIIOCKOCTH
oTHOcUTeNbHO TipsiMoii AC .

1. PaccmoTpum cityuaii, npencraBinennsiid Ha puc. 1, korna EF || BC u EG || AB. Torna DC =12 u

BD =+/20%2 —122 =16. [Tycts DF =X, DE = y, Toraa, ucnoins3ys nopodue tpeyronbuukos BDC u EFD ,
wiomazab TpeyroasHuka GFE, coctaBum cucreMy ypaBHEHMIA:

%z%, {4x=3y, {X=6,
:4 : =0.
oy oag V=48 1y=8

A D F
Puc.1

Orcrona cnenyeT, yTo KodhGUIMEeHT No00us paBeH % = 12 =

6



[Tpoenem neprniennukyasapsl DH u FP Ha mpsmyro BC . T.kx. Beicota DH B npsiMoyrojsHOM
B0-DC _10-12 o610 FP=20_48.
BC 20 2

2. PaccmoTpuM cityuaii, npesnctaBineHHbIi Ha puc. 2, korna EF || BC u EG || AB. 3necs DC =12 n

B
BD =202 —122 =16, Spc _1o416-102. BP _ |2nec =‘/192 =2, rorma DE=8,
2 DE \Speg \ 48

BE=BD + DE=16+8=24. T.k. SFEG=%-ED-FG=%-ED-2-DG=ED-DG, 48=8-DG, DG=6.

tpeyronsauke BCD pasHa

EG =62 +82 =10.

B
H
AR S \c
A D
P
E
Puc. 2
BE EP
N3 nono6us npsamoyroiabHbIX TpeyroisHukoB BPE u EDG nomyuum G = oG
Ep — BE - DG :24-6:14’4.
EG 10

Ortser. 4,8 i 14,4,

x=5[—[x+4| |x—2+|x+]
3ananme 5. (20 6amnoB) Pemnth HEpaBEHCTBO <
x=2—|x+1 x+4)

Pemenne.

4
[Tpu orpannuenun x =4 1 X = 0,5 yMHOkaeM 00€ 4YacTHU Ha MOJIOKUTENbHYIO BEIUUNHY % :
(x=5)(x +4)] - (x +4Y

c-2P-(s1f

HOJ'IyLII/IM PAaBHOCHUJIIBHOC HEPABCHCTBO

BoinonnuMm npeobpazoBaHus:
‘xz —x—ZO‘—x2 —8x-16

-1<0,
—6X+3
VZ—X—ZQ—XZ—8w4m+6x—3
<0,
-3(2x-1)
‘xz —x—20‘—x2 —2x-19
>0.
2x -1
1) Iycrs x> —x—20>0, Torma X e(— OO;—4)U [5; + 00).
HepaBeHcTBO npuMeT B
2 v on_v2 oy
X"—X-20-x 2X]9>0,X+13<0,%B<x<1,1&XG04&Q&
2x-1 2x-1 2

YuuteiBas, 4To X € (— oo;—4) U [5; + oo) , TOTyYNM X € (— 13,-4).



2) [Tycthb x? —x—20<0, torma X e(— 4;5).
HepaBenctBo npumeT BH
2 v2 oy oy2 _
X% + X+ 20 — X% — 2x 19>O, 2X x+1>0, (x +1)2x 1)<0’ K< re xe(-ooi1).
2x—1 2x -1 2x -1
Vunrsisas, uto X € (—4;5), nonyunm X € (- 4;-1).

Taxkum 00pa3oM, pelIeHueM HCXOAHOIO HEPABEHCTBA SIBIIIECTCS MHOKECTBO X € (— 13;—4) v, (— 4;—1).
OrTtBer. (— 13;—4) U (— 4;—1) .

3aganmne 6. (30 Gayos) [Ipu mpoBeaeHUHM TeoIOropasBeOYHBIX paboT Tpedyercs MpoOYypUTH CKBAKHHBI
tunoB A u B. CkBaxkuHa tuna 4 uMmeeT rayouny 7 m, tuna B — 9 M. Pacxonbl Ha OypeHUe OHON CKBaKHUHBI
tuna 4 coctaisiror 50000 py0., a omHo# ckBakunbl Tuna B — 60000 py6. M3BecTHO, uTO cCymMMapHas TiyOuHa
BCEX CKBa)XHH JOJDKHA ObITh He MeHee 329 MeTpoB, a o01ue 3aTpaThl HA OypeHUE BCEX CKBAXHH HE JOJIKHBI
npesbimath 2230000 py6. HaliTh MHUHHManbHOE W MaKCUMalbHOE CyMMapHOE KOJIMYECTBO CKBa)KUH 00OWX
THUIIOB, KOTOPOE MOYHO MPOOYPUTH MPU 3aJaHHBIX YCIOBHUSX.
Pemenue.

[Tycth X U Y — KOMMYECTBO CKBaXWH TUna 4 U B coorBercTBeHHO. Torma t=x+y — CymMMapHoOe

KOJINYECTBO CKBaKUH. COITIaCHO YCIIOBHSM 33]1a4U CUCTEMY:
50000x + 60000y < 2230000,

7x+9y > 329,
t=XxX+Yy.
[TocnenoBarenbHO BBINOIHSSA IPE0Opa30BaHuUs, OIYIUM
5x +6(t — x) < 223,
7x+9(t — x)> 329,
y=t-—x,
< 223+ X
6
(> 329 9+ 2X '

PemnMm cucremy rpaduuecku. M3o0pa3sum Ha koopauHaTHOW iockoctd OXt (CM. pHc.) MHOXECTBO
pelleHH CUCTEMBI HEPAaBEHCTB, yuuThiBas, uyto t >0, Xx>0.

t

0
39
X+ 223
t=
371 £ 2x+329
37 9
329
9.
]
]
1
Of1 11 ~ X
puc.

T.x. te N u xe N, To Touka 3TOT0 MHOXKECTBA C HANMEHbIIeH OpIMHATOH ecTh Touka (X,t)=(137), ¢
HanGombueii — (X,t) = (11;39).

3ameuanue. Bozmoosichvl Opyeue cnocobwl peuienus 3a0a4u.
Otser. 37; 39.



