OTPACNEBAS

) OJTMMMKHA
TA3NPOM mHDﬂhH“ﬂ'gB Maremaruka. Bapuant-21

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

+ + + .
(x+2014)(x+2016) (x+2016)(x+2018) (x+2018)(x+2020) (x-+2020)(x+2022)

3apanue 2. (10 6ayoB) DKCILTYaTUPYIOTCS 5 CKBaXXUH, KaXAas U3 KOTOPBIX 32 MECSIl MOXKET HE3aBUCUMO OT
APYTUX BBIATH U3 cTposi ¢ BepositHOCThIO 0,1. HeoOxoaumas monava Hedtu obecrieuuBaeTcs, €Ciy HCIPAaBHBI,
1o KpaitHe Mepe, 3 ckBaxkuHbl. KakoBa BeposSTHOCTH oOecredeHus HeoOxomaumon mojaun Hedtu? OTBET
OKPYTJIUTH /10 COTBIX.

3aganue 3. (15 OGammoB) CropoHa kBaapata paBHa 1. CepelnMHBI CTOPOH STOrO KBajpara COCIUHUIH
orpe3kamu. [lomyumics HoBBIN KBagpar. C 3TUM KBaApaTOM MOCTYNHIU TaK ke, KaK U C UCXOIHBIM, U T.I.
Haiitn cymmy miomanei 3Tux KBaJparTos.

3aganue 4. (20 6amnoB) Jlan paBHoOeapennsii Tpeyronbauk ABC . AB = BC =10, AC =12. [TapamiensHo
OOKOBBIM CTOPOHAM TPEYrOJbHUKA Ha OJJMHAKOBOM PACCTOSIHUU OT HUX MPOBENIEHBI NIpsiMbie. HaiiTh 310
paccTosiHUe, €CIH TUIOIIAb TPEYTOJIbHUKA, 00pAa30BAHHOTO STUMH MPSIMBIMHA U OCHOBAHHEM, JISKAIIAM Ha
npsimoii AC , paBHa 12.

3agaunue 5. (20 6amoB) Pemnth HepaBeHCTBO |X — 4| _|X _:q < |X — 3| il |X _ 2| :

x=3-|x-2| x—4

3ananme 6. (30 GamnoB) Ilpu npoBeneHUM T€OJOTMYECKUX UCCIEIOBaHUN TpedyeTcs MpoOypHUTh CKBAKUHBI
tunoB A u B. CkBaxkuHa tuna 4 umeet rayouny 70 m, tuna B — 90 M. Pacxozpl Ha OypeHue 0HON CKBaKHHBI
tuna A cocrasnstoT 500 Teic. py0., a onHOM ckBakuHbl TUNAa B — 600 ThIC. py0. M3BecTHO, 4TO cCymMMapHas
riyOrHa BCEX CKBaXXKMH JIOJKHA ObITh HEe MeHee 3290 meTpoB, a o01iue 3aTpaThl Ha OypeHHE BCEX CKBa)KMH HE
noKHBl mpeBbimaTh 22300 Teic. py0. Haifth MHHMManbHOE M MaKCHUMajdbHOE CYyMMAapHOE KOJIMYECTBO
CKBaYKMH 00OMX THIIOB, KOTOPOE MOXKHO IPOOYPUTH MPH 33aHHBIX YCIOBUSX.



OTPACNEBAS
) OJTMMMKHA
éﬂil"lﬂ u"{u."hH“ﬂ'gB Maremaruka. Bapuant-21

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

+ + + .
(X +2014)(x + 2016) (X + 2016)(x +2018) = (X + 2018)(X + 2020) ~ (X + 2020)(x + 2022)

Pemenue.
[Tycts X+ 2014 = a, Torna UCX0IHOE BBIPAKEHHE TPUMET BH]L
1 1 1 1

a@+2) (a+2)(a+d) (a+4)@+6) (ar6)a+s)’
1 1 1 1
+ + + =
a(a+2) (a+2)(a+4) (a+4)(a+6) (a+6)(a+8)
_(a+4)(a+6)(a+8)+a(a+6)(a+8)+a(a+2)(a+8)+a(a+2)(a+4)
- a(a+2)(a+4)(a+6)(a+8) B
_ (a+6)(a+8)(a+4+a)+a(a+2)(a+8+a+4) _ (a+6)(a+8)(2a+4)+a(a+2)(2a+12) _

a(a+2)(a+4)(a+6)(@a+8) a(a+2)(a+4)(a+6)(a+8)
_2(a+6)(a+8)(a+2)+2a(a+2)(a+6) 2(a+6)(a+2)(a+8+a) 4
- a(a+2)(a+4)(a+6)(a+8) “a(a+2)(a+4)(a+6)(a+8) a(a+8)’
4

N .
(x+2014)(x +2022)
4
eT. )
(x+2014)(x + 2022)

OTtB

3apanue 2. (10 6ayoB) DKCILUTYaTUPYIOTCA 5 CKBAXUH, KaxAas U3 KOTOPBIX 32 MECSIl MOXKET HE3aBUCUMO OT
JIPYTUX BBIATH U3 CTposi ¢ BepositHOocThO 0,1. HeoOxomumas nmogaua Hedptu oGecrieunBaeTcsi, €M UCIPABHBI,
Mo KpaiftHe Mepe, 3 ckBaxkuHBI. KakoBa BEpOSTHOCTH oOecriedueHus HeoOxoaumoi momauu HehTu? OTBET
OKPYTIUTH 10 COTHIX.
Pemenne.

[TycTh BEepOSITHOCTH MCIIPAaBHOUM paObOThI CKBOXKHUHBI paBHA [ , @ BEPOSTHOCTh BBIXOJ1a U3 CTPOS — (.

[To ycnoBuio 3amaun HeoOXoauMast mojadya He)Tu 0OecrieYrBaeTCsl, €CIIU UCTIPABHBI, 10 KpalHel mMepe,
3 CKBa)KHHBI, TO €CTh UCIIPABHO PA0OTAIOT UM 3, WU 4, WK 5 CKBAXKHH.
Haiinem BeposTHOCTH UCHpaBHON pabOThI JIOOBIX 3-X CKBaXWH — P-P-P-Q-(J (paboratoT mepsas,

BTOpas U TPEThbsl CKBAXHUHBI, HE PAaOOTAIOT uyeTBEpTas M MATasg CKBaXWHb) WM P-P-q-P-J (padoraror
nepBasi, BTOpasi U YyeTBepTasi CKBaKMHBI, He padOTalOT — TPEThs U MATas) UM T.1. Bcero Takux KoMOMHAIMIA
10. ClieloBaTe/IbHO, BEPOATHOCTH PabOThI JTFOOBIX Tpex ckBaxuH pasHa 10p3g?.

AHAJIOTMYHO HAXOJHMM, YTO BEPOATHOCTH HCIPABHOM PaGOThI 4-X CKBakMH paBHa 5p*( .

BepoATHOCTb MCIIPABHO# PaGOTHI 5-TH CKBAKUH paBHA P° .

Torna BeposITHOCTh UCTIpaBHON pabOTHI IO KpaifHel Mepe 3-X CKBaXKHUH paBHA

P=10p°q* +5p*q+ p°.

[To yCIOBHIO H3BECTHO, 4YTO BEPOSTHOCTH BBIXOAA W3 CTposi ckBakuubl paBHa (=01, Torma
BEPOSITHOCTH UCIIPABHOM pabOThI CKBaXKMHBI paBHa P =1-01=0,9.

Momyuum P =10-0,9°-01% +5-0,9%-0,1+0,9° =0,99144 ~ 0,99.

Otser. 0,99.



3ananme 3. (15 OamnoB) Cropona kBagpara paBHa 1. CepeauHbl CTOPOH 3TOTO KBajpara COEeIUHWIN
orpeskamu. Ilomyumnca HOBBIM KBagpaT. C 3TMM KBaApaTOM IOCTYNWIN TaK XK€, KaK U C UCXOIHBIM, U T.[I.
Haiitu cymmy miomanei 3TUX KBaJpaToB.
Pemennue.

JliMHa CTOpOHBI IEPBOTO KBapaTa paBHa 1, ero miomaab paBHa .

1

1
JlnuHa cTopoHbI BTOpOTro KBajpaTa paBHa —— (T. [Tudaropa), ero miomaas paBHa — .

J2

1 1
JlMHa CTOPOHBI TPETHETO KBapaTa paBHA > €ro IJIOIaAb paBHA R

1 1
JliMHa CTOPOHBI UETBEPTOrO KBaJpaTa paBHA —— , €ro IUIOIA/(b PaBHA g

242

J_IJ'II/IHa CTOPOHBI IIATOTO KBaJApaTa paBHaA Z , €ro IiIomaab paBHa —. Ur. .

16

1 111
[Toyuum nocnenoBaTenbHOCTh: 1, —

y = =y ——, ... JTa TIOCTIEIOBATEILHOCTh MPEJCTABIISECT COOOM
2 4 8 16

1
0ECKOHEYHO yOBIBAIOIIYI0 FT€OMETPHUUECKYIO TPOrPECCUI0 CO 3HAMEHAaTeleM (] = > T.C. |q| <1.

by

CymMa 4jieHOB OECKOHEUHO YOBIBaIOIEH TeOMETPUUYECKOM Mporpeccuu paBHa S = Ta
—-q

Tx. b =1 C{Z%,TO S:L=2.

OtBer: 2.

3aganue 4. (20 6amnoB) Jlan paBHoOeapenHsii Tpeyronbauk ABC . AB = BC =10, AC =12. [TapamiensHo
OOKOBBIM CTOPOHAM TPEYTOJIbHUKA Ha OJIMHAKOBOM PACCTOSIHUU OT HUX MPOBENIEHBI MpsiMbie. HaliTu 310
paccTosiHUE, €CITH TUIOIIAb TPEYTOJIbHUKA, 00pa30BAHHOTO STUMH NMPSIMBIMHA U OCHOBAHUEM, JISKAIIUM Ha
npsimoit AC , paBHa 12.

Pemenue.

[Tposenem npsimyto BD, rne Touka D — ocHOBaHKE BBICOTHI JAHHOTO TPEeYroibHUKA. [IpoBOs ipsiMbIe,
napaiuiensHeie cropoHam BC u BA | yOexmaemcs, 4T0 OHU MOTYT 00pa30BbIBaTh TPEYTrOIbHUK C OCHOBAHUEM,
nexxamuM Ha nipsimoii AC , pacmionokeHHBIN B BepHEH (puc. 1) uiau B HIOKHEH (pHC. 2) MONYIIIOCKOCTH
oTtHOcUTeNbHO TipsiMoii AC .

1. PaccmoTpum cityuaii, mpencraBieHHbii Ha puc. 1, korna EF | BC u EG || AB. Tornra DC =6 u

BD =102 —62 =8. [Tycts DF =X, DE = y, Torna, ucnomis3ys nojgodue tpeyronsaukos BDC u EFD ,
wiomaab TpeyroasHuka GFE, coctaBum cucreMy ypaBHEHMIA:

xy =12; =12 [x* =9 [y=4.

E
H
P
A D F
Puc.1
DC 6
Orcrona cnenyeT, yTo KodhGUIUEHT Mo00us paBeH E = § =



[Tpoeaem nepnerauxynspsl DH u FP na mpsmyro BC . T.k. Beicota DH B ipsiMOyrosibHOM TpeyroJbHUKE

BCD pasua BD-DC _8-6 =48, 10 FP:4—’8:2,4.
C 10 2

2. PaccmoTpuMm citydaii, npeactaBineHHbIi Ha puc. 2, korna EF || BC u EG || AB. 3nece DC =6 u

S /
BD:\/102—62:8,SABC:E-12-8:48.E= Sasc _ %8 _ 5 ora DE=4,
2 DE  \Sgeg V12

BE=BD+DE=8+4=12. Tk SFEG:%-ED-FG:%-ED-Z-DG:ED-DG, 12=4.DG, DG =3.

EG =+/4%+3% =5,

B
H
AR S \c
A D
P
E
Puc. 2
BE EP
U3 nmompobus npsiMmoyronbHbIX TpeyroisHukoB BPE u EDG nomyunm G = oG
Ep — BE - DG 212-3 _72.
EG 5

OtBer. 2,4 i 7,2.

x—4|—|x-1 <|x—3|+|x—2|
x—3—|x—2| x—4

3aganue 5. (20 6amnoB) Pemuth HepaBeHCTBO

Pemenue.
x=4|-|x-1 |x-3+[x-2
<
x=3—|x-2| x—4
[Tpu orpanuveHusxX X =4 U X # 2,5 YMHO)KMM 00€ 4acTH HEPABEHCTBA HA MOJIOKUTEIbHYIO BETUUYUHY
[x-4
x=3+|x-2

Q—4f—KX—D&—4)<L

[Tomyynm paBHOCHIIBHOE HEPABEHCTBO (X ~ 3)2 _ (X _ 2)2

BhinosnHuM npeoOpa3zoBaHus:
NG —8x+16—‘x2 —5x+4‘

-1<0,

—2X+5

X2 —8x+16—‘x2 —5x+4‘+2x—5
<0,
—-2X+5
x2—6x+11—‘x2—5x+4‘

>0.

2Xx-5

1) [Tyctp x> —5x+4>0 , Toraa X € (— oo;l]u (4;+oo).
HepaBeHcTBO npuMeT BT



x? —6x+11—x% +5x 4 20 —X+7
2x-5 ' 2x-5

VuuteiBas, 4to X € (— oo;l]u (4;+oo), HOJIyYuM X € (4;7).

2) Iyers X2 —5Xx+4 <0, Torma X € (1;4).

HepaBeHncTBO mpuMeT BUJ

2 2 2

X" —6x+11+ X" =5x+4 o 2x°-1Ix+15 (x—3)2x-5) 20, x>3, 1. xe(34).
2X—=95 2X=5 2X—95

Vuursas, uro X € (L4), monyunm X € (3;4).

>0, 25<x<7,1e. Xe(2,5;7).

Takum 06pa3oM, PEIIEHHEM UCXOIHOIO HEPABEHCTBA SABJIAETCA MHOXKECTBO X € (3;4)U (4;7).
OrtBer. (3;4) U (4;7) .

3apanue 6. (30 GamioB) [Ipu mpoBeneHUH T'€OJIOTUYECKUX MCCIIEAOBAHHUHA TpedyeTcs MpoOypUTh CKBaKHHBI
tunoB A u B. CkBaxuHa turna A umeet riayouny 70 m, tTuna B — 90 M. Pacxoapl Ha OypeHue OJHOM CKBaKHMHBI
tuna 4 cocraBisaror S00 TeIC. py0., a ogHON ckBakwHBI TUNAa B — 600 ThIC. py6. M3BecTHO, 4TO CyMMapHas
riyOrHa BCeX CKBaXXKHUH JIOJDKHA ObITH HEe MeHee 3290 meTpoB, a o0Iire 3aTpaThl Ha OypeHHEe BCeX CKBa)KMH HE
noJkHbl npeBbimath 22300 Teic. py0. Haiitu MuUHMManbHOE M MaKCHUMalbHOE CYMMapHO€ KOJIMYECTBO
CKBa)KUH 00OMX THIIOB, KOTOPOE MOXKHO MPOOYPUTH MPH 33JAHHBIX YCIOBHSX.
Pemenue.

[lycTh X U Y — KOJIMYECTBO CKBaXWH THNA A U B COOTBETCTBEHHO. Torma t=Xx+Yy — cCyMMapHOe

KOJINYECTBO CKBaKUH. COITIaCHO YCIIOBHSM 33J1a4U CUCTEMY:
500x + 600y < 22300,
70x+ 90y > 3290,
t=x+Yy.
[TocnenoBarenbHO BBINOIHSSA IPE0Opa30BaHuUs, OTYIUM
5x +6(t — x) < 223,
7x+9(t - x)> 329,
y=t-x,
t< 223+ X
6
> 329 + 2x .
9

PemnMm cuctemy rpaduyecku. M300pa3um Ha koopauHaTHOW miockoctd OXt (CM. pUC.) MHOXECTBO
pelIeHHi CUCTEMBI HEPaBEHCTB, yuuThIBas, uto t >0, x>0.

0
39
X+ 223
t=
371 £ 2x+329
37 9
39| |
9.
1
1
1
O|1? 11 ~ X
puc.

T.x. teN u Xxe N, To TOUKa 3TOr0 MHOKECTBA C HANMEHBIIIEH opuHaToii ecth Touka (X,1)=(L37), ¢
nan6onbmeii — (X,t)=(11,39).

3ameuanue. Bo3mooichvl Opyaue cnocodwvl peuieHus 3a0adu.
Ortser. 37; 39.



