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3apanue 2. (10 6amioB) DKCIIyaTUPYIOTCS 4 CKBaKMHBI, KaXK/1asi 13 KOTOPBIX 32 MECSI] MOXKET HE3aBUCHMO OT
APYTUX BBIATH U3 CcTposi ¢ BeposiTHOCThIO 0,2. HeoOxoaumas nmoxavya HedTr obecreunBaeTcs, €Cu UCTIPaBHBbI,
Mo KpaitHeW Mepe, 2 ckBakuHBI. KakoBa BEpOSATHOCTh oOecredeHHs HeoOxoaumoi momauu HehTu? OTBET
OKPYTJIUTH /10 COTHIX.

3aganue 3. (15 OGammoB) CropoHa kBaapata paBHa 1. CepelMHBI CTOPOH ASTOrO KBajpara COCIUHWIH
orpe3kamu. [lomyunscs HOBbIM KBagpar. C 3TUM KBaApaTOM MOCTYNMIU TaK K€, KaK U C UCXOAHBIM, U T. 1.
Haiitn cymmMy nepuMeTpoB 3TUX KBaJIpaToOB.

2021
3ananue 4. (20 6an10B) 3aaHbl KBaJApaThl CO CTOPOHAMH &, = ——, U1 N =1,2,... M0oXHO JI1 Bce KBaparThl,
n

Ha4YuHasA CO BTOPOIro, BJIOKUTH B HepBHﬁ KBaJpar 0e3 HaJIoKEHHUI?

[x—5—|x+4 3 x=2+[x+1]
x=2—|x+1 X +4|

3ananue 5. (20 6amio) Pemuts HEpaBEeHCTBO

3aganue 6. (30 OamioB) Tpum dKckaBaTopa pa3HOHW NPOU3BOAUTEIHLHOCTH PBUIM KOTIOBaH. Ecim Obl
NPOM3BOANUTEIHLHOCTD MEPBOro ObuIa B 2 pas3a, a TPeThero — B 3 pasza Ooiblie, 4YeM B ACHCTBUTEIBHOCTH, TO
KOTJIOBaH ObUI ObI BBIPBIT 3a 5 nHel. Eciau 6b1 mpon3BOAUTENBLHOCTD NIEPBOro ObUIa B 3 pasa, a BTOPOro — B 2

. 3
pasza, a TpeTbero — B 4 pasza 0Oosbllle, YEM B JIEHCTBUTEIBHOCTH, TO KOTJIOBaH ObLI ObI BBHIPHIT 32 3Z nHs. 3a

CKOJIBKO )IHeﬁ KOTJIOBaH BBIPBIT B I[efICTBHTGHBHOCTH?
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Yto Tpeﬁosaﬂoa) A0Ka3aTh.

3aganue 2. (10 6amioB) DKcmTyaTupyroTes 4 CKBaKMHBI, KaKJash U3 KOTOPBIX 32 MECALl MOXKET HE3aBUCUMO OT
IPYTUX BBIATH U3 cTposi ¢ BeposiTHOCThIO 0,2. HeoOxoanmas nmomava HedTi obecrieunBaeTcs, €CId UCIIPABHBI,

no KpaitHeil mepe, 2 ckBakuHbl. KakoBa BeposTHOCTh obecrieueHus: HeoOxomumoil mojgauu Hedgtu? OTBET
OKPYTJIUTE JI0 COTHIX.

Pemienne:
[TycTh BEpOSITHOCTH HCTIPABHOM pabOThI CKBXKUHBI paBHA P, @ BEPOSTHOCTH BBIXO/A U3 CTPOS — ( .

[To ycnoBuio 3amaun HeoOXxoauMas noAada HeTH oOecrednBaeTCsl, €CIIM UCIIPABHBI, IO KpaliHel Mepe,
2 CKBaXUHBI, TO €CTh UCIIPABHO Pa0OTAIOT WM 2, WK 3, WIH 4 CKBaKHH.

HaiineM BeposSTHOCTh HCIIPABHOM pabOTHI JIFOOBIX 2-X CKBAXHUH — P- P-(q-(q (paboTaroT nepsas, BTopas
CKB2)XHHBI, HE Pa0OTAlOT TPETbs M YETBEpPTas CKBAXMHBI) WM P-(-(- P (paboraioT mnepsas, 4eTBepTas
CKB@KUHBI, HE PabOTAalOT — BTOpas U TpeThs) WM T.0. Bcero Takux komOuHaumii 6. CrenoBarenbHO,
BEPOSITHOCTh PabOTHI JIFOOBIX TPEX CKBAXKHH paBHa 6 p2q2 .

AHaJOTMYHO HAaXOJIUM, YTO BEPOSTHOCTh UCIIPABHOM PabOTHI 3-X CKBaKUH paBHa 4 p3q .

BeposTHOCTb HCIPABHOM PaGOTH 4-X CKBaKMH paHa P
Torna BeposITHOCTh UCTIpaBHON pabOTHI IO KpaiiHel Mepe 3-X CKBa)XKHUH paBHA
P=6p%q® +4p°q+p”.
[To ycnoBuio 3a1auM U3BECTHO, YTO BEPOATHOCTH BBIXOAA M3 CTPOsi CKBakKMHBI paBHa ( =0,2, Toraa
BEPOATHOCTH UCTIPaBHOM pPalbOTHI CKBaXkuHBI paBHa P =1-0,2=0,8.

Tonyuum P =6-0,82-0,22+4-0,8%-0,2+0,8* =0,9728 ~ 0,97 .
Otser. 0,97.



3apanme 3. (15 OamnoB) Cropona kBagpara paBHa 1. CepeauHBI CTOPOH 3TOr0 KBajpara COCIMHUIH
orpeskamu. [lomyumics HOBbIM kBagpar. C 3TUM KBaJApaTOM IOCTYNHIIU TaK XK€, KaK U C UCXOAHBIM, U T. 1.
Haiitu cymMy nnepuMeTpoB 3TUX KBaJIpaToOB.

Pemennue.

JlnrHa cTOpOHBI MEPBOTo KBajpara paBHa 1, ero nepumeTp paBeH 4.

JlHa CTOpOHBI BTOPOro KBapaTa paBHa % (mo 1. Iludaropa), ero nepuMeTp paBeH I

JliMHa CTOPOHBI TPETHETO KBaApaTa paBHa > €ro NepuMeTp paBeH r

1
JlMHa CTOPOHBI UETBEPTOIO KBajipaTa paBHa —— , €T0 IEPUMETP PABEH —— .
22 22

1 4
JnmvuHa cTOpOHBI IATOrO KBajipaTa paBHa rk €ro MepuMeTp paBeH rk U r.a.

4 4 4 4
[Tomyunm nocne10BaTebHOCTE: 4, E1 s m, 7 DTa Mocie10BaTeIbHOCTh IPEICTABIIACT

N 1
co00ii OECKOHEYHO YOBIBAIOIIYIO0 T€OMETPUIECKYIO IPOTPECCUI0 CO 3HAMEHATEIEM (| = 7 T.C. |q| <1.
2

CyMMa 4JIeHOB OECKOHEUHO YOBIBAIOIICH T€OMETPUUECKON IIPOTPECCUU paBHA S = % .
42
J2-1

T.x. b, =4, q=%,TOS=
1—

4
1
J2
42
OTBer. .
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2021
3ananme 4. (20 6ay10B) 3aaHbl KBaApaThl CO CTOPOHAMU @, = ——, A1 N =12,... MoxHO 11 Bce KBaapaTsl,
n

Ha4YMHAas CO BTOPOTO, YJIOKUTh B EPBBIN KBaJpaT 0€3 Hal0KEeHHUI?

Pemrenne.
Pa3nenum kBazpathl Ha TPYIIIBI TaK, YTOOBI KOJIMYECTBO KBAIPAaTOB B TPyMIE ObLIO POBHO 2 B CTENEHU

2021 2021 2021 2021 2021 2021
HOMEpa rPYIIb: ; , ; ; ; y e
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CyMmMa 17IMH CTOPOH KBaJpaToB B N -0if rpyIie paBHa

202 i+ ! +...++j<2021~(i+i+...+ij:2021-1=2021.
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2021

KBagpatsl N -0 rpynnbl HOMEIIAIOTCS PSJIOM B HMPSIMOYTOJIBHUK C BBICOTOM u mmpuHoit 2021.

[Tomeniast TH PSMOYTOJILHUKH, COAEPIKAIINE TPYIIITHI KBAJAPATOB, OJMH HA APYTOH, TOTYIHM MPSIMOYTOJTBHHUK
mmmpuHoit 2021 1 BBICOTOM, paBHOM CyMMe BBICOT MPSIMOYTOJIbHUKOB:

1 1 1 1 1
202 =+ —+—+—+..+—+..|=2021,
2 22 23 24 2"
T.C. B HepBBIﬁ KBaJIpaT IIOMCCTHUIINCH 663 HaJIOKCHUA BCC KBa}I[paTBI, HaA4YUHas CO BTOpOFO.
OTtBer. /la, MOXHO.
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3ananue 5. (20 6amioB) Pemuts HEpaBEeHCTBO

Pemenue.
|x + 4|
I[Ipu orpaHndeHrd X =4 U X = 0,5 yMHOXaeM 00€e 4acTH Ha MMOJOKUTEIbHYIO BETHYNHY m :
(x—5)x+4)—(x+ 4y

2P (s1f

[Tonmy4yum paBHOCWIBHOE HEPABEHCTBO

Brimonaum npeoOpa3oBaHus:
‘xz - x—ZO‘— x? —8x—16
—6Xx+3
‘xz —x—ZO‘—x2 -8x-16+6x—-3
-3(2x-1)
‘xz —x—ZO‘—x2 —-2x-19
2x -1
1) Iycrs x> —x—20>0, Torga Xe(— oo;—4)u[5; +oo).
HepaBenctBo npumet BH
2 2
X*—x—-20—x"-2x-19
>0, x+13 <0, -13< x<l, T.e. X e(—13;0,5)
2x-1 2x -1 2
YuureiBasg, uto X € (— oo;—4) U [5; + oo) , HoJyynM X € (—13,—4).
2) yers X2 —x—20<0, Torna X € (—45).
HepaBeHcTBO puMeT BUT
—x% +x+20-x%-2x-19 —2x% —x+1 (x+1)2x-1)
>0, >0,
2x -1 2x -1 2x -1
VuuteiBas, 9to X € (— 4;5), MOJyYrM X € (— 4;—1).

-1<0,

<0,

>0

<0, x<-1,1e. xe(-oo;-1).

Takum 00pa3oM, perreHneM HCXOAHOTO HEPABEHCTBA SIBJIICTCSI MHOKECTBO X € (— 13;—4) ) (— 4;—1) .
OTtBer. (— 13;—4) ) (— 4;—1) .

3apanme 6. (30 GamwtoB) Tpu sKckaBaropa pa3HOW MNPOU3BOAUTENBHOCTH phUIM KOTiIOBaH. Ecimu Obl
MIPOM3BOJIUTENILHOCTh TIEPBOro OblIa B 2 pa3a, a TpeTbero — B 3 pasza Ooubllle, YeM B JEHCTBUTEIBLHOCTH, TO
KOTJIOBaH ObUI ObI BBIPBIT 3a 5 AHel. Eciu Obl mpon3BOIUTENBHOCTH MIEpPBOro Oblia B 3 pasa, a BTOPOro — B 2

. 3
pas3a, a TpE€TbEro — B 4 pasa 6OJ'II:>IJ_IC, 4eM B JCHUCTBUTCIBHOCTHU, TO KOTJIOBaH ObLIT OBI BBIPBIT 3a 3Z JHA. 3a

CKOJIBKO THEY KOTJIOBAH BBIPHIT B IEHCTBUTEIILHOCTH?
Pemenne.
O603HaunM 00beM KoTiIoBaHa V (a HEKOTOPBIX €IMHHUIAX), a IPOU3BOIUTEILHOCTH MEPBOTO, BTOPOTO
U TPEThEro IKCKABaToOpoB yepe3 X, Y, Z, COOTBETCTBEHHO.
CocTaBuM MO yCIOBHSM 33auu ABa YpaBHEHHUS:
52x+y+3z)=V,

3%(3x+ 2y +4z)=V .

Ilycte t — umcmo gHEH, 3a KOTOpPOE€ B JIEUCTBUTEIBHOCTU BBIPBIT KOTIOBaH. [lomydum Tperbe
YpaBHEHUE:!
t(x+y+z)=V.
CocraBum cucTeMy ypaBHEHH:



V
2X+Yy+3z=—,
y 5

3x+2y+4z:ﬂ,
15

Vv
X+y+z=—.

Eciin HaiiieM Takye Yncia o U {3, JUls KOTOPBIX
a(2x+y +32)+BBx + 2y +4z)=x+y+2,
T0 GyJIeT CIIpaBeIHBO PABEHCTBO:

\ aq Vv
o—+p—=—.
5 15 t
JIist HAXOJKIAEHHS. YMCEN OL U 3, CPABHMM B YPaBHEHUH 02X + y +32)+ B(3X + 2y + 42) =X+ y + 2

KO3 PHUIHUEHTHI IPU OAMHAKOBBIX HEM3BECTHHIX. [lomyunm cucremy:

20+ 3B =1,
o+ 2p=1
3o +4p=1.
Pemas cucremy, Haxogum o =-1, f=1.
CrnenoBaTenbHO, peliasi ypaBHEHUE % - \é = \ti , monyunm t=15.

OTtBer. 15 muen.



