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[ BapuaHT N2 2887385 A

1. B 1 Ne 25005.

[lToxomanka crour 40 pyosneil. B BockpeceHbe B cynepMapkeTe JEeUCTBYET CTElMaIbHOE TPEIOKESHUE: 3a-
IUIATHUB 32 JIBE LLOKOJAJIKM, IOKYIaTelb NomydaeT TpH (0AHy B nonapok). CKOJIBKO MIOKOIAJ0K MOYHO TOJy-
yuth Ha 320 pyOJeii B BockpeceHbe?

Pewmennue.
Ha 320 pyGneit moxkHO KyrmTh 8 mokonaok mo 40 pyosneit. Eme 4 Oynyt nansl B nonapok. Becero MoxHO
OyaeT nomy4urh 12 moKomaIoK.

OTrBeT: 12.

2. B 2 Ne26633. Kimenr B3sut B Oanke kpenur 12000 pybneit Ha ron mog 16%. OH gomkeH moramaTh
KpEJIHT, BHOCS B O0aHK €KEMECSYHO OJMHAKOBYIO CYMMY JICHET, C TEM YTOOBI Yepe3 roj BHIIUIATHTH BCIO
CyMMY, B3SITYIO B KpeJUT, BMeCTe ¢ mporieHTaMu. CKONBKO pyOJieil OH JODKEH BHOCHTH B OaHK €xXeMecsd-
HO?

Pemenmne.
UYepe3 ron kimmeHT aomkeH Oyner BemviaTurh 12 000 + 0,16 - 12 000 = 13 920 pybneit. Pazmemm
13 920 py6. Ha 12 mec.:

13920
3 = 1160 py6./mec.

3Ha4UT, KIMCHT JTOJDKEH BHOCUTH €KeMecsdHo B 0ank 1160 pyO:ieii.

OTBeT: 1160.

3.B 3 Ne27519. Ha aguarpamme nokasaHa cpeJHeMecsdyHas Temneparypa Bo3nyxa B Hmwxnem Hosro-
pone (I'oppkom) 3a kaxkmeiii mecsiy 1994 roga. [1o ropu3oHTamM yKa3bIBaIOTCSI MECSIIBI, 10 BEPTHKAIM —
Temmepatypa B rpaaycax Llemscusa. Omnpenenure 1no quarpaMmme, CKOJIbKO ObUIO MECSIIEB C TOJIOKUTEIbHON
CpeJIHEMECSTYHOU TEMIIEPATYPOH.
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Pemenue.
W3 nuarpamMMBbl BUITHO, UTO OBLJIO 7 MECSIIEB C TEMIIEPATYPOid BBIIIE HyJISl (CM. PUCYHOK).

OrBeT: 7.

4. B 4 Ne316047. ABTOMOOWIBHBIN >KypHaJl OMpeesieT PeUTHUHTH aBTOMOOWICH Ha OCHOBE TOKa3aTe-
neit 6e3zonacHocTH S, koMpopra C, QyHKIMOHAIILHOCTH F, KauecTBa () U Am3aiHa D. Kaxblii oT/1ebHbIi Mo-
Ka3aTeJb OLEHUBAETCS 10 5-0ayutbHOM 1IKase. PeiTuHr R Beraucisercs no gopmyie

_ 38+42C+2F+20+D
N 50 '

R

B tabmmie naHel OLCHKH Ka)KIOro TOKa3aTelsl I TPEX Mojenei apromobwieil. Onpeaennre HauBbIC-
M PEUTHHT MPEICTaBICHHBIX B TA0JIMIIE MOJIeieH aBTOMOOWIEH.

Moaenb aBToMo6unna | besonacHocTb | KombopT | ®yHKUMOHaNbHOCTL | KauecTBo | [lu3aiiH

A 3 5 2 5 2

5} 4 2 4 1 5

B 5 3 4 5 2
Pemenmne.

P aCCMOTpPUM BCC BAPHUAHTHI.

9+10+4+10+2 35

Mogens A: R = =—=0,7.
50 50

Mogens b: R = 2Hav8+2+5 = 2 =0,62.
50 50

Mogens B: R = 15+6+8+10+2 = ﬂ =0,82.
50 50

TeM caMbIM, HAMBBICIIMI PEUTHHT UMEET uMeeT Moneb B, o pasen 0,82

OtrBeT: 0,82.

%
5. B 5 Ne 27727. Bekrop AB ¢ xoniiom B Touke B(5; 3) mMmeeT KoOpaHHA- N

1ol (3; 1). Halinure aGcemmccy Touku A.
Bl dasam e s

0]

Pemenmue.
KoopauHaTel BEKTOpa paBHBI pa3HOCTH KOOPAMHAT KOHL@ BEKTOpa M ero Hadayia. KoopauHaTsel Touku A
BBIUHCIIIIOTCS ciaenyromuM odpazom: S —x =3,3 —y =1. Otkynax =2,y =2.

OTBeT: 2.

6.B 6 Ne 1011. B ¢upme Taxkcu B naHHbIM MoMeHT cBoOOAHO 20 MammH: 10 4epHbIX, 2 KENATHIX U 8 3e-
nenbix. [1o BBI30BY BbleXajla OJlHA W3 MAIIMH, CIIydailHO OKa3aBIuasics OMke Bcero K 3akazuuue. Haifmure
BEPOSITHOCTH TOTO, YTO K HEM MPHUEAET 3€JICHOE TAKCH.
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Pemenune.
BeposTHOCTB TOrO, YTO K 3aKa34uIe PUEJET 3€JIEHOE TAKCH paBHA

8 B 4 _ 04
20 10
OtBeT:04.
. 2 1
7. B 7 Ne 26663. Haiinure kopeHb ypaBHEHHS: — §x = 15.
Pemenmue.

ITocnenoBaTenbHO MoJrydacm:

2 —11@ 2 —10@ 2x=10&x=-5
9)C— 9 9x—9 X = X = .

OTBeT: 5.
8. B 8 Ne 27416.

B tpeyronshanke ABC yron C paBeH 90°, CHHYC BHEILIHETO yIJia IpH
BepumHe A paseH 0,5, BC = 4. Haiinure AB. A
cd B
Pemenue.
TaK Kak
BC BC 4
AB = 8.

sinA SiNApgem - L4 -
OrtBerT: 8.
9. B 9 Ne 124215.

1
MarepuaibHasi TOUKa ABIDKETCS MPIMOJIMHEIHO 110 3aKoHy X(7) = Ets

OT TOYKH OTCUETa B METpax, { — BpPeMs B CEKyHIaX, I3MEPEHHOe C Hauala IBWKeHWs ). B kakoil MOMeHT

BpeMeHH (B CEKYyH/IaX) €€ CKOPOCTh OblIa paBHa 38 m/c?

Pemenmue.
HalineM 3aK0H U3MEHEHUS] CKOPOCTH:

1
v(t) =X (t) = Et2 — 41 —4.
UTo0BI HailTH, B KAaKO MOMEHT BPEMEHHU ¢ CKOPOCTH ObLIa paBHa 38 M/C, pelllM ypaBHEHHE:
t = 14;

1 ;
4 —4=38=—8—-84=0= ot =ldc.
2 t=—61>0

CrneoBaTelbHO, CKOPOCTH TOYKH ObUIa paBHAa 38 M/C Ha YETHIPHAILIATON CEKYH/IE JIBIDKCHUS.

OtBerT: 14.

10. B 10 Ne 919. B NPSIMOYT OJTbHOM napauiesienure; e
ABCDA,B,C,D; mBectHo, uto BD| =6; CC; =2: AD = /7.
Haiinure nmmny pedpa D C;.
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A

Pemenue.
ITo Teopeme ITudaropa

AD, = \/AA% +AD} = \/CCerADZ = VA+7 =11

Torga namnHa pe6bpa D C paBHa

DiCy =BA = /BD? —AD? = /36— 11 =5.

OrBerT: 5.

IIpuBenem apyroe peueHue.
KBagpaT aumaroHasm mnpsMOYroJbHOIO Napajule/IClAIeNa paBeH CyMMeE KBaJpaTOB €ro HM3MEpPECHHUI:

36=4+7+x2% OTKy/1a UCKOMasi JiJIuHa pedpa x paBHa 5.
11. B 11 Ne 26860. Haiinure snauenue Beipaxenns logg ¢3 - logs 1,25.

Pemenmue.
Hcnons3yem dopmyiy

log,b-log.d =log,d -log.b

Nmeem:

log) g3 -logz1,25 =logj 1,25 -log;3 = logs — = —1.

4>|U1

4
S
OTrBeT:—1.

12. B 12 Ne 27998. Msiy Opocwmi moj yriloM (¢ K IUIOCKOW TOPU3OHTAJILHOW TIOBEPXHOCTH 3eMIIH. Bpems

2vpsin o
nojacra mMsa4a (B CeKYHI[aX) OIpe ACJACTCA TI0 q)OpMy.TIe = —. HpI/I KaKOM HaMMCHBIICM 3Ha4CHUU

yra ¢ (B rpajaycax) BpeMs mojieTa OyAeT He MEHbIIe 3 CeKyHI, eClii Msid OpocaloT ¢ HaualbHOW CKOPO-
cTbi0 Vg = 30 M/c? Cuuraiire, 4TO ycKOpeHHe CBOOOIHOrO majeHust g = 10 m/c2.

Pemenune.

3agava CBOAUTCS K PELIEHMIO HEPaBEHCTBA 7( () > 3 Ha marepsaine (0°; 90°) Mpy 3a1aHHBIX 3HAUECHUAX
HaYyaJbHOM CKOPOCTH M YCKOPEHHSI CBOOOIHOTO IMa ICHHS:

2-30-sinx ) 1
— >3 &esina>-= & 30°<a<90.
10 20°<a<90°
OtBeT:30.
13. B 13 Ne 74429. Jluwaronam» kyba paBHa +/243. Haijnure ero
00BEM.
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Pemenmne.
Jluaronans Ky6a B v/3 pa3 Gonbiie ero peGpa. ITosromy peGpo Kyba paBHO

V243 243
— = =v81=0.
V3 3

a

Torna oobem kyba V = a® = 729.
OTBeT: 729.

14. B 14 N2 99565. B 2008 romy B ropoackom kBapraie mpokuasiio 40000 genosek. B 2009 roxy, B
pe3yabTaTe CTPOUTEIILCTBA HOBBIX JIOMOB, YHCIIO YKHTEJIeH BhIpocsio Ha 8%, a B 2010 rony Ha 9% mo cpaBHe-
Huto ¢ 2009 rogom. CKoJbKO Y€JIOBEK CTaso MpokuBaTh B kBaptaje B 2010 romay?

Pemenue.
B 2009 rogy uwmcno xwurene crano 40 000+ 0,08 -40 000 =43 200 4genosek, a B 2010 rony yucio
sxurenen ctano 43 2004 0,09 -43 200 = 47 088 uenosex.

OTtBeT:47088.
15. B 15 Ne 26692. Haiinure HanOonbmiee 3HaueHMe QyHKIMU y = 12cosx+ 6V3x—2V31+6 ma
T
OTPE3KE 0;—].
pesie | 2
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Pemenmue.
Haiinem npomBomHyI0 3a1aHHON (PyHKIIK:

y = —12sinx+6v/3.
HaiineM Hy;M MPOM3BOHOM HA 3a1aHHOM OTpe3Ke:

—12sinx+6\/§=0, sinx = ﬁa T
T < 7ZT -3
OSJCSE 0<x<=

OmnpeenM 3HAKH MPOM3BOMHON (DYHKIMM HAa 3a/IaHHOM OTPE3Ke M M300pa3uM Ha PHUCYHKE MOBEICHHE
byHKIIM:

|

e

=Y Y
"‘.._h‘-‘-‘hl
L | =
-—
B2 | =

)

T o
B Touke x = 3 3ajaHHast QYHKIMS MMEET MaKCUMYM, SIBJSIIONIMICS €€ HauOOJBIIMM 3HAYCHWEM Ha 3a-
JlaHHoM oTpeske. Halimem 3To HanbombIlee 3HaUEHIE:
T T T
y(g) = 12cos = +6v3- 2 ~2V3x+6= 12

3
OtrBeT: 12.

16. C 1 Ne 503146. a) Pemmre ypaBHenre cos2x = 1 — cos (g —x) .

Sm
0) Halimure BCce KOpHHM 3TOTO ypaBHEHHS, PUHAJICIKAIIINS TPOM SKYTKY {—7, -7 ).

Pemenune.

. T .
ITockomeky cos2x = 1 — 2sm2x, cos (E — x) = sinx, IMeeM:

[ x = 7k,
sinx = 0, T
1—2sin’x = 1 —sinx < 2sin’ x—sinx = 0 < sinx (2sinx — 1) =0 < 1 < x:€+27rk,
sinx = — 5 S
x= 421k kL.

C noMoIIbI0 YHUCIIOBOIM OKPYKHOCTH OTOEpEM KOpHHM ypaBHEHUs, TpUHAJJIC-

Ilm
Kalye 3aJaHHOMY TMPOMEXyTKy (cM. puc.). [lomydaem uwmcna: — 27T, R U=
7]
Ik -2x
6 J
11z Trm

T Sm
0 : ~ " 0)—2m, ———, ——.
TBET a){nk,6+27rk, 3 + 27k keZ}, ) —2m, 6 6

17. C 2 Ne 484559. B npaBwibHO# TpeyroibHoi mupamune SABC ¢ ocHoBanueM ABC m3BecTHBl peOpa

AB =173 , SC = 25. Haiinure yromn, 00 pa30BaHHBII ITIOCKOCTHIO OCHOBAHKS U MPSIMOM, NPOXOASIIEH yepe3
cepennnsl pebep AS u BC.
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Pemenmue.
[Tycts M u N — cepenunbl pedep AS 1 BC cOOTBEeTCTBEHHO. AN — MeuaHa NpaBWIHHOTO TPEYToJib-

V3

21
HUKa ABC, cieoBaTeslbHO, Haxoaurces mo ¢opmyne AN = TAB =5 [Ipsimasa AS npoemmpyercst Ha

IUIOCKOCTH OCHOBaHus U npsimyto AN. [ToaroMy npoekims Touku M — Touka M| — JeXKUT HA oTpe3ke AN.
3Hauur, npsaMast AN ABIIEeTCs NPOCKIMEN pssMoi M N | ciie10BaTeIbHO, yroa M N M| — ACKOMBIIL

MM, || SO, tne O — ueHrp ocHoBaHwsi, 3HAYMT, MM — CpPeIHss JIMHMS TPeYronbHika ASO MO3TOMY
7

1 1 2
AMy = EAO' Torna AM| = §AN =3 uMN = §AN = 7. V3 npsMoyroibHOro Tpeyroibuuka AMM,

HaxoJaum:

/625 4
MM, = \[AM? —AM} = %—79:12.

W3 npssmoyrosibHOro Tpeyroiasuuka MM N HaXoauMm:

o = ML _ 12
£ 'TMiN T T
. 12
3Ha4yuT, ICKOMBIH YTOJI paBeH arctg — .
2
OtBeT: arctg7 .
x+4

logs 50 > —10,
18. C 3 Ne 501946. Peumre cucteMy HEpaBEHCTB 50,2 .
X" +x— <
x—1 -

X+ 8x2+ 1.
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Pemenune.
1. PCIIH/IM r[epBoe HepaBeHCTBO CUCTCMBI.

x+4
logs_x m Z —10©10g5_x(x+4) —logs_x(x_S)lo 2 —10®10g5_x(x+4) 2 0.

Paccmorpum aBa cityuasi. [lepssriii ciydait: 0 < 5 —x < 1.

logs_, (x+4) <0, - 0<x+4<1,
0<5—x<1 4 <x<5.

OTa cuctema He MMeeT PEIICHHIL.
Bropoii ciryqait: S — x > 1. Umeem:

& —3<x<4.

logs_.(x+4) <0, - x+4>1,
S—x>1 x < 4.

2. PemmM BTOpOE HEPaBEHCTBO CUCTEMBI:

2, . 2 4,3 @2 2(y_
50x° +x 7§1<:)x3+8x2+50x SO@x +x7 —6x SO@x (x 2)(x+3)S
x—77 x—17 x—7 x—7

X +8x% +

Pemenne BTOporo HepaBeHCTBa UCXOAHOU cUcTeMBbl: x < —3, x =0, 2 <x < 7.

3. Pemenne MCXoHOM cucTeMbl HepaBeHCTB: x = —3, x =0, 2 <x < 4.

Otsert: —3; 0; [2; 4).

19. C 4 Ne 500369. B Tpeyronbuuke ABC wu3BecTHbl cTopoHbl: AB =5, BC =6, AC =7. Oxpyx-
HOCTB, IpoXosiias uepe3 Touku A u C, nepecekaet npsmble BC U BA COOTBETCTBEHHO B TOUKax K U [, OT-
JWYHBIX OT BEpUIMH TpeyroyibHUKAa. OTpe3ok K[, KacaeTcs OKPYKHOCTH, BIMCAHHOM B TpeyroabHuk ABC.
Haiinure nmHy orpeska KL.
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Pemenmue.
O06e Touku K ¥ [, HE MOTYT JIe)KaTh BHE TPEYTOJIbHUKA, TIOCKOIIBKY
B OTOM CJIlydyae OTpPe30K K[, HE MOXKET KacaTbCs BIMCAHHON
OKPYXKHOCTH. 3HAauMT, MO KpalHeld Mepe OJHa W3 3THX TOYEK L
JIE)KUT Ha CTOPOHE TPEYTOJIbHUKA.

B

ITycte 00e Touku K u [ JexaT Ha CTOPOHaX TPEYyrojbHUKA.
YersipexyronsHuk A K LC — BIHCaHHBIM, CI€10BATENbHO,

/KAC = 180° — /KLC = /BLK.
3HauuT, TpeyroabHUK ABC 1mono0eH TpeyroibHuKy LBK, Tak
Kak yroi ABC — obumwii. [lycts koaddrment nonodus paseH k,
torna BL = kAB, BK = kBC, KL = kAC. CymMMBI NpOTHBOIIO-
JIO’KHBIX CTOPOH OIMKMCAHHOTO YeThIpexyroibHuka AKLC paBHbI:

AK+LC=KL+AC;

AB+BC —-AC

AB(1—k)+BC(1—k)=AC(1+k) = k=

AC+AB+BC
B

IloacTaBmsas M3BCCTHBIC 3Ha4YCHUA CTOPOH, HaxXoanM

5+—6_7 = g CrnenoBatennpHo, KL = zAC = E
546+7 9 9 9

k=

IIycTp TOuka K JNE€XWUT Ha NPOAOLKEHHM CTOPOHBI AB. YTibl
AKL u ACL paBHbl, IOCKOJIBKY ONMPAOTCSI HA OJHY AYTY. 3HAUWT,
TpeyroibHuK ABC mono0eH TpeyronbHuky LBK, Tak Kak yron ABC
— 00mmmit. bonee Toro, oHM onMCaHbl OKOJIO OJTHOW U TOM e OKPYXK-
Hocty. CrenoBarenbHO, Kod(pduimeHT nonobus paBeH 1, TO ecTs,
TpeyroiibHukr LBK M ABC paBbl, nostomy KL = AC = 7. 3ame-
TuM, 4To BK — BC > AB v Touka K JeHUCTBUTEIILHO JIXKUT Ha TPO-
JIOJKEHUH CTOPOHBI AB.

Ecmm Touka [ JeXur Ha TPOAODKEHMH CTOpoHbl BC, TO
BL > BC, HO, aHAJOTMYHO TMPEABIAYIIEMY CIIy4ar0, TMOJIy4aeM
BL = AB < BC. 3Ha4ur, 3TOT clly4ail He TOCTUraeTCH.

OtBeT: — ;7.
9

20. C 5 Ne 484648. Haiinure Bce 3Ha4YeHWsl MapamMeTrpa da, TP KaXIOM M3 KOTOPBIX CHCTEMa
{x2—8x+!y!+12=0,

5 UMeeT POBHO 8 peIICHUIA.
X+(—a)(y+a)=8(x—2)
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Pemenune.
[Ipeobpazyem cuctemy:

2
I=4—(—4),

(x—4)P +y* =d%
TlepBoe ypaBHEHHE 3a/1a€T YaCTH IBYX MApaGo:

4—()(3—4)2, yzo’
(x—4)2—4, y<0

(cM. pUCYHOK).

4

Bropoe ypaBHEeHHE 3a1a€T OKPYKHOCTE paJiycoM |a| ¢ uenrpom (4; 0). Ha pucyHke BHHO, 4TO cucTe-
Ma MME€ET BOCEMb PELICHHUH, TOJILKO €CJIM PaIUyC OKPY>KHOCTH MEHbIIIE 2 U OKPYXHOCTb JIBaXK/bl IEpeceKaeT
KKIYI0 BETBb KaXKIOH M3 Mapaboi. DTO yCIIOBHE B CWIy CUMMETPHH PAaBHOCWIHHO TOMY, YTO OKPYKHOCTh

nepeceKaeT NpaByio BETBb napabombl y =4 — (x — 4)2 B JIByX TOYKAX C MOJIOKHTEbHBIMH OPIHHATAMH.
Tonyaaem ypasuenne y = 4 — (a* — y*), oTkyna
Y —y+(4-d*) =0,

KOTOPOE JO/DKHO MMETh JBa PA3JIMYHBIX TIOIOKUTEILHBIX KOpHA. Clie1oBaTeIbHO, TUCKPUMUHAHT U CBOOOI-
HBIH YJIEH STOT0 YpaBHEHUS JTOJDKHBI OBITH TIOJIOKUTEJIHHBI:

1+4a> 16> 0, a2>E, ]a!>—15
) OTKyz1a 4 27
4-a >0, a? <4y | —2<a<2.
V1 val
OrtseT:| —2; —TS , TS; 2

21.C 6 Ne 501889. Ha nocke mammcano Oomnee 40, Ho meHee 48 menbix uwncen. Cpennee apudmeTnde-
CKOE€ ATHX YHCEJl PaBHO —3, CpeliHee apupMeTHIeCKOe BCEX MOJOKHUTENBHBIX U3 HUX PaBHO 4, cpeiHee apud-
METHYECKOE BCEX OTPHUIIATEIILHBIX U3 HUX PABHO —8.

a) CKONBbKO YKCeJT HATIMCAaHO Ha JIOCKe?

0) Kakux uricesn HamicaHo OOJIbIIe: TIOTOXKUTEIBHBIX WIH OTPULIATEIbHBIX?

B) Kakoe HanOomnbIiee KOIMIECTBO TOJIOKUTEIIHHBIX YHCET MOKET OBITh Cpeau HUX?
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Pemenmne.

[TycTh cpein HATMCAHHBIX YHCE k TOJOKUTENbHBIX, [ OTpUIATENbHBIX U/ HyJei. Cymma Habopa uwncen
paBHA KOJIMYECTBY YKCEI B ITOM HAaOOpe, YMHOKEHHOMY Ha €ro cpeaHee apupMeTHieckoe, MmodITOMY
4k—814+0-m= =3(k+1+m).

Bompoc a) 3amMeTnM, 4TO B JTyBOii YaCTH MPHBEACHHOTO BHIIIE PAaBEHCTBA Ka)K/I0€ CllaraeéMoe JeJIUTCS Ha
4, moaToMy k + [ + m — KOIMYECTBO LeJbIX yncen — aenurcs Ha 4. [To ycnoBmo 40 < k+ [ +m < 48, no-
sromy k+ [ +m = 44. Takum o6pa3om, HarmcaHo 44 yucrna.

Bomnpoc 6) ITpusenem paBenctBo 4k — 81 = —3(k+ [+ m) k Buny 51 = 7k + 3m. Tak kak m > 0, omny-
qyaeM, uyTo 5/ > 7k, orkyna [ > k. CneoBaTenbHO, OTPHIATEIBHBIX YHUCEIT OOMbINE, YeM TOJIO0KHUTEIIbHBIX.

Bompoc B) [ToncraBum k+1+m=44 B MPaBYIO 4acTh paBeHCTBa
dk—8l = —3(k+1+m): 4k—8] = —132, orkyna k=2[—33. Tak kak k-+/ <44 mnomydaem:
31—33<44,31<77,1 <25 k=2]—33 <17, T0 ecTb NOJIOKUTEIbHBIX YKCeN He Oonee 17.

[IpuBeem mpumMep, KOrja MoJIoKUTENbHBIX yucen poBHO 17. [lycThs Ha mocke 17 pa3 HammcaHo 4yucio 4,
4-17-8-25 68 —200

44 44

25 pa3 HammcaHo uuciio —8 W nBa pa3a Harmmcad 0. Torma = —3, yKa3aHHbIU

Ha0Op YZOBJIETBOPSET BCEM YCJIOBHSM 3aaUm.

OtBeT:a) 44; 0) orpuliaTeNbHBIX; B) 17.
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