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BapuaHt N2 2887164

1.B 1 Ne26634. B nerueM narepe Ha Kaxaoro ydacTtHuka nomaraercs 40 r caxapa B neHb. B marepe
166 yenoBek. CKOIbKO KWIIOIPAMMOBBIX YIIAKOBOK caxapa MOHaJ00UTCS Ha BECh Jlareph Ha 5 THEei?

Pemenue.
Ha 166 yenoBek Ha 1 nesp nonaraercsa 166 - 40 = 6640 r caxapa, Ha 5 qHeit — 6640 - 5 = 33 200 r. Pa3-
nemM 33 200 r Ha 1000 r B OHOM yITAKOBKE:

33200 : 1000 = 33,2.
Tem cambIM, Ha Bech Jarepb Ha 5 JHel 33 ymakoBOK He XBaTHT, ClieJOBATEJbHO, MOHaaoourcs 34 Kuo-
IPaMMOBBIX YIIAKOBKHU caxapa.

OTBerT: 34.

2. B 2 Ne 26644. Hanor na noxoasl coctaBimsieT 13% ot 3apaGorHoii miatel. [locne ynepskanus Hayora
Ha toxoasl Mapust KoHcTanTrHOBHA ostydma 9570 pyoneid. Ckonbko pyOJieit cocTaBisieT 3apadoTHas IwiaTta
Mapuu KoHcTaHTHHOBHBI?

Pemenue.
[Tycts 3apaborHas mwiata Mapun KoHCTaHTHHOBHBI cocTaBisieT x pyosieit. Torma

x—0,13x =9570 < 0,87x = 9570 < x =9570: 0,87 < x = 11000.
3Hauwr, 3apmwiata Mapuu KoncranruHoBHbl coctaBisiet 11000 pyOneii.

OTrBeT: 11000.

3. B3 Ne26866. Ha rpaduxe mokazan mporiecc pa3orpeBa ABUTATelNsl JerkoBoro aBromoOwns. Ha ocu
a0cImcc OTKJIabIBAC€TCS BpEeMs B MUHYTaX, MPOIIE/IIee OT 3aIyCcka JIBHraTelsl, HA OCH OpJJUHAT — TeMIe-
patypa nBurareins B rpanycax Lembcus. Onpenenure no rpaduky, CKOIbKO MUHYT JBUraTeIb HATPEBAJICS OT
temnepatypsl 60 °C no temnepatypsl 90 °C.
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Pemenue.

N3 rpadmka BUIHO, 9TO ABUraTelNh HarpeBascs ot Temreparypsl 60 °C mo remnepatypsr 90 °C ¢ 5-if o
8-10 MHUHYTY, TAKAM 00pa30M, OH HATPEBAJICS 3 MUHYTHI.

OTBeT: 3.

4.B 4 Ne 26686. B taGmmie maHbl yciioBusi 0aHKOBCKOTO BKJIaJa B TpeX pa3smuHbIX Oankax. [Ipemmona-
raercs, uto kmeHT kaaeT Ha cueT 10 000 pyOneit Ha cpok 1 roa. B kakoMm OaHKe K KOHITy TO/1a BKJIa/ OKa-
JKeTcs HanoosblM? B oTBeTe ykakure cyMMY 3TOro BKIIaja B pyOJIsix.

MpoueHTHan cTaBKa

*
BaHk | O6cny)xuBaHue cueTa (% ropoBbiIx) * *

baHk A[40 py6. B rog 2
BaHk 5|8 py6. B Mecsau 3,5
baHk B| becnnaTHo 1,5

* B nauane 2o0a uiu meciaya co ciema CHumaemcs YyKasanunasa cymma 6 ynjiamy 3a gedenue cuema.
** B KOHYE 200a 6K1A0 yeeauueaemcs Ha YKA3adHHoe KoJauvecmeo npoyermoe.

Pemrenue.
Paccmorpum Bce BapuaHTBI.

B Ganke A4 mocnie CHATHS CYMMBI B yIUIATy 3a BeJleHHe cueTa Ha cuyeTy octaneTcs 10 000 — 40 =9 960
py6. K xoHiy rona ma cuety okaxetcs 9 960 + 0,02 - 9 960 = 10 159,2 py0.

B Oanke 5 B kKauecTBe IUIATHI 32 BEACHUE CUETA 32 TOJl CHUMaeTcs co cyera 12 8 =96 py6. Takum 00-
pazom, TporieHThl HauucsoTea Ha cymmy 10 000 — 96 = 9 904 py6. K koHily roga Ha cyeTy OKaKkeTcs
9904 + 0,035 -9 904 = 10 250,64 py0.

B Oanke B maTta 3a BeJeHHE cueTa HE B3UMAETCS, TAKUM OOPa30M, MPOLECHTH OYAyT HAYKCIATHCS HA
nepBoHavYabHyr0 cymMmMy. K koHiy roga Ha cuety okaxketcs 10 000 + 0,015 - 10 000 = 10 150 py6.

OtBeT: 10 250,64.

5. B 5 Ne 27734. Haiinure ckaisipHOE NPOM3BEIECHUE BEKTOPOB awu Z VA
6| - -
dFfr=-=--=-5
| _b |
I I
: ]
o 2 87X

Penrenue.

— —
Brimimiem KoopauHATBI BEKTOPOB: @ = (2;6), b = (8;4). CkasipHoe Npou3BeIeHHE BEKTOPOB PABHO

- =
a-b =X Xp+Vya-Vp=2-84+6-4=40.

OTBeT:40.
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6. B 6 Ne 285928. Ha uemmmonaTe 1o NpbDKKaM B BOAY BBICTYIAIOT 25 CHOPTCMEHOB, Cpeay HUX &
npbIryHOB 13 Poccum 1 9 nipeiryHoB u3 [l1aparsas. [Topsimok BBICTYIUICHH onpeaenseTcs kepeObEBkoi. Haii-
JIUTE BEPOSITHOCTH TOTO, YTO LIECTHIM OYAET BHICTYNATh NMpbITyH 13 [aparsasi.

Pemrenne.
BeposiTHOCTB TOTO, 4TO MIECTHIM OyIET BHICTYNATh NPbITyH 13 [laparsasi, paBHa

9
— =0,36.
25 ’

OrtBert: 0,36.
7. B 7 Ne 77379. Peumre ypasuenne 237 = 0,4 - 537,

Pemenue.
[Tepeiinem K OTHOMY OCHOBAHUIO CTEICHH:

34x 34x A 2> 2\'
22 =0,4-5 @53+X:0,4<:> 3 = 3 S34+x=1x=-2.

OTrBeT: 2.

8. B 8 Ne 27925. bokoBas CTOpOHa paBHOOEIPEHHOM Tpanelyy paBHA
€€ MEHbIIIEMY OCHOBAaHHIO, YTOJl TPU OCHOBaHMM paBeH 60°, Gosbliee OCHO-
BaHMe paBHO 12. Haiinure paanyc onvcaHHON OKPYKHOCTH 3TOH Tpane1yu.

A B

Pemenue.
OKpy>XHOCTB, OTIMCaHHAS] BOKPYT TPATCI}K, OTMCaHa ¥ BOKPYT TPEYroibHUKA D o
ADC. DTo TpeyrolbHUK paBHOOCIPEHHBIN, yroy Mpy BepimmHe paBeH 120°, 1
yIIIbl 1Ipy ocHOBaHuUM paBHbI 30°. HalineM ero OOKOBYIO CTOPOHY:
AD = AB —2AH = AB —2ADcos60° = 12 — AD, A B
orkyna AD = 6. Torna mo TeopemMe CHHYCOB: H
R AD B 6 _

~ 2sinZDCA ~ 2sin30°
OTtBerT:6.

Ilpuseoem opyeoe pewenue (P. A., CI16.).

Xopasl AD, DC u CB paBHbl, IO3TOMY PaBHbl U CTATHBaeMble UMU Nyru. Brmcannbiii yron 4 pasex 60°,
OH OINMUPAETCS Ha JBE M3 ATHUX AYr M paBeH NOJIOBHHE WX cyMMBbl. [losTomy kaxnas w3 ayr paBHa 60°, ux
cymma paBHa 180°, a xopna AB aBnsercs nuamerpom. OTCr0J1a NOJTy4aeM, YTO HCKOMBIA pajilyCc paBeH 6.

9. B 9 Ne 123715.

1
MarepuasbHast TOYKa IBIDKETCS IPSMOJIMHEIHO 10 3aKOHY X(7) = — 2 4+5t—19 (Tme x — paccTosiHue OT

6

TOYKH OTCYETA B METPaX,  — BpeMs B CEKYHIaX, I3BMEPECHHOE C Hayaja JABWKEHMs). B kakoil MOMEHT Bpe-
MEHH (B CEKYHIax) €€ CKOpPOCTh Obla paBHa 4 m/c?
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Pemenue.
Haiinem 3ak0H M3MEHEHHSI CKOPOCTH:

W) =2(0) = 5145

UTo00B!I HaWTH, B KAKOW MOMEHT BPEMEHH ¢ CKOPOCTh Obli1a paBHA 4 M/C, pelINM ypaBHEHHE:

t
—§+5:4<:>t:3c

CrnenoBaTesbHO, CKOPOCTh TOUKHM ObLIa paBHA 4 M/C HA TPEThEH CEKyHIIE JIBIDKCHUS.

OrBerT: 3.

10. B 10 Ne 28435S5. B mpaBwibHOM TpeyroibHOoW mupamune SABC MenuaHbl OCHOBAaHUS TIEPECEKAIOTCSI
B Touke M. [Inomanes Tpeyronsauka ABC paBha 3, MS = 1. Halinure o0beM mipamMussl.

Pemenue.

OcHoBaHue TMpaMuabl — PABHOCTOPOHHUN TPEYTOJIbHHK, MOTOMY, M SIBISIETCS

LIEHTPOM OCHOBaHusl, a M S — BbIcoTOM upamMuibl SABC. Torna

1 1
Vsapc = §SOCH “MS = 3 3=1

OtBerT: 1.

11. B 11 Ne 6238S5.
VIV
24

V2-/6 26
==V =V4=2

12. B 12 Ne 27994. EMKOCTh BBICOKOBOJIBTHOTO KOHAEHcaTopa B TejeBmsope C — 2.107° @. [Tapan-

Hatinure 3HaueHne BbIpakeHUs

Pemenue.
BrImonmanmM npeoOpa3oBaHys:

OTrBerT: 2.

JIEJIbHO C KOHAECHCATOPOM TOAKIFOYEH PE3UCTOP C COMPOTHUBIEHHEM R = 5 - 10° Om. Bo BpeMsi pabOTHI Te-
JeBM30pa HampshkeHre Ha KoHaeHcaTope Uy = 16 kB. Ilocne BBIKITIOUEHHS TEJICBU30pa HANPSDKEHHE HA KOH-

U
JeHcaTope yobiBaeT 10 3Hauenus U (kB) 3a Bpemsi, onpeznensemoe BoipaxkenueM f = otRClog, UO (c), rme

o = 0,7 — nocrosHHast. Onpenesyre (B KWIOBOJIbTAX), HANOOIbILEE BO3MOKHOE HAIPSKEHUE HA KOHJIEHCA-
TOpE, €CJIM TIOCJIe BHIKITIOYCHHS TEJIeBU30pa MpoIuio He MmeHee 21 ¢?

Pemenue.
3aadya CBOOUTCS K PEIICHHMIO HepaBeHCTBA ¢ > 21 mpH 3a1aHHBIX 3HAYCHHAX HAYaJILHOTO HATPSKCHUS

Ha KoHneHcatope Uy = 16 kB, comporuBieHus pe3uctopa R=5-10° Om u &mkoctu KOHZIEHCATOpa
C=2-10°:
16 16 16
rz21@0,7-2-10—6-5-106-10&7 >21 & logy - >34 — > 8 < U < 2 kB.

OTBeT: 2.
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13. B 13 Ne 27105. O6beM TpsIMOYTOJILHOTO TapasuiejeTnuiea, OMMCAHHOTO OKOMo cdepsl, paBeH 216.
Haiinure panuyc cdepsl.

Penrenue.
[IpstmoyrombHBIN MapaieNenurie 1, ONMCaHHbIN BOKPYT cepsbl, siBmsieTcs Kyoom. Torna amiHa ero pedpa

Q=

a=V3=06.

Paauyc cdepsl paBeH nojoBuHe IIHHBI pedpa r = 3.
OTBeT: 3.

14. B 14 N2 99614. Oqun MacTep MOXET BBINOJIHUTH 3aka3 3a 12 yacoB, a apyroil — 3a 6 udacoB. 3a
CKOJIbKO YacOB BBHITIONHAT 3aKa3 00a mactepa, paboras BmecTte?

Pemenue.
[Tepsbiit MacTep BeinonusieT 1/12 pabotsl B yac, a BTopoit — 1/6 paGotsl B yac. Cine 1oBaTesbHO, pabo-
I 1 1
Tast BMECTE, MaCTepa BHITIOIHIIOT - + A pabotsl B yac. [loaromy BCio paboTy MacTepa BBIIOIHAT 32
4 gaca.
Lpyeoe paccyscoenue.

Bpewmst paGoThI paBHO OTHOIICHHIO 00BEMa K cKopocTH €€ BhIToNHeHMs. [losToMy 1Ba MacTepa, paboras
BMECTE, BBINOJIHAT 3aKa3 3a

= 4 4gaca.

1
T 1
75T

[=)]

OTBeT: 4.

15. B 15 Ne 77464. Haiinure nau6onbinee 3nadenne GyHKIMM y = 3x — 2x1/X Ha OTpe3Ke [0;4].
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Pemenne.

3amMeTuM, 4To y = —2x% + 3x ¥ HalieM TPOM3BOIHYIO ATOM (DYHKIIHM:
/ 31
y = —2-§x2 +3=-3yx+3.
Hainem Hyiu pou3BOTHOM:

—3Vx+3=0eVx=1ex=1
OmnpeesiM 3HAKH TIPOU3BOTHOM (DYHKIMH ¥ H300pa3uM Ha PUCYHKE MOBEICHHC (DYHKIAM:
\ x

¥ +
HaubonpummM 3HauenneM ¢yHKimM Ha orpe3ke [0; 4] sBnseTrcs ee 3HaYeHHEe B TOYKe Makcumyma. Haik

' /
A€M €T0:

1
max

y(1)=—-2+3=1
OtBerT: 1.

16. C 1 Ne 502053. a) Pemmre ypasrerme 1 + log, (9x” + 5) = log 5/ 8x* + 14.
8
0) Haiimure Bce KOPHHM ATOr0 ypaBHEHUS, IPUHAIJICKAIIME OTPE3KY l— 1, 5] .

Pemenmue.
a) 3aMeTHM, UTO YpaBHEHHE OMpeIETICHO NPH JIFOOOM x. 3aImIlieM HCXOIHOE YpaBHEHHUE B BUIE:

log, (94 4 5) = log, (8x* + 14) —log, 2 < log, (9x% +5) = log, (4x* +7) =
S 4+5=4+T7Teh’ -0’ +2=0c (4*—1)(x*-2)=0.

1 1

3Ha‘II/IT,JII/I604x4—1=0,OTKy21ax:EI/IJ‘H/I)C:—EJ'H/I60X2—2=0,OTKyﬂa)C=\/EI/IJ'II/I)CZ—\/E.
1 1 8 8 1
6) Ilockombky —V2< -1 <—§ < 5 < ) <\/§, OTPE3KY —175 NPUHAJJICKAT KOPHU X = 5 u
1
X = o

1 1
OTtBet: a) X = :I:\/E,x: :I:§;6) + 3

17. C 2 Ne 484572, Jlana mpaBwibHass 4YeThIpEéxyronbHas mapamuna SABCD ¢ BepumHoit S. Pebpo oc-

HOBAHISI IIMPaMUbl PaBHO \/6, Beicotra — +/33. Haiiure paccTosiHue oT cepeauHsl pebpa AD 10 npsiMoii
MT, rne Touku M u T — cepeaunsl pedep CS 1 BC COOTBETCTBEHHO.
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Pemenue.
I[Iyctb O — uenrp ocHoBanusa, a N — cepenuna pebpa SD, P — cepenuna pebpa AD. Torma
MN||CDI||T P, nosromy Touku P, N, M, T nexat B OJHO# INIOCKOCTH H SIBJISOTCS BEPIUIMHAMH TPATICIIHH.

ITo Teopeme o cpeaHel muHUK TpeyroibHuka NP = EAS = EBS = MT, Tak 4TO Tpanewyst paBHOOOKas.

N M

Taxk kak

_AB

A0 =
V2

6
OcHoBamms Tparermu pasusl PT = /6, MN = % B Ttpeyromsauke PMT nposenem BbicOThl MG U

=V3,AS=VOA?+ 08> =/3+33=6,a NP=MT =3.

PH.
Torna

PT - M
GT:—Nzﬁ,aMG:\/MTZ—GT2:1/9—§:\/%9.

2 4
3ametum, uto MG - PT =2 - Spyyr = PH - M T, mostomy

MG - PT 1
PH= —— = _+/23.
MT 2
1
Ortser: E Vv 23.

10g2(x_1)2_1 (10g2x2_2x+3 (XZ o 4,)C—|— 3))

18. C 3 Ne 484582. Penure HepaBeHCTBO
lng(x_l)z_l ()C2 + 4)C + 5)
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Pemenue.

—1)2—
UTo0BI OBLT OMpe IeJIeH JIoraprM 0 OC HOBAHHIO =171

, 3TO BbIPa’K€HHUE JJOJDKHO OBITh MOJIOXKUTEITb-
HO M oTmmuHO or 1. Haxommm: (x— 1)2 —1#£0, orkyna x#0, x# 2. YmOpocTuM HepaBEeHCTBO:

2
logx2+4x+5 (10g2x2—2x+3 (x —4x+ 3)) > 0.
3aMeTuM, 4TO P 4dx+5= (x+2)2+ 1 > 1, mpmdaeM paBeHCTBO JOCTHIaeTcsl TOJABKO MpU X = —2.

Ilpu x # —2 nomydaem: 1og, >, (x2 —4x+ 3) > 1.

2 2

DTO0 BeIpakeHHE OOJBINE | TPU BCeX JAOMYCTUMBIX x. TakuM o0pazom, X —4x43 > 2x% — 2x + 3.

2
5
Bbi1e M TOJHBII KBAPATB OCHOBaHMH JIorapudma: 2x° — 2x + 3 = 2 (x — —) + —.

Torma x> +2x < 0, otkyna — 2 < x < 0. YuursiBas, uto x # 0 n x # —2, nomygaem — 2 < x < 0.
Otser: x € (—2,0).
19. C 4 Ne 501947. Oxpyxsoctu paguycoB 3 u 5 ¢ neHrpaMmu O; u O, COOTBETCTBEHHO KacaroTcs B

Touke 4. [Ipsimasi, npoxoasiniasi yepe3 TOUKY A, BTOPUUHO MEPECEKAET MEHBIIYIO OKPY>KHOCTh B TOUKE B, a
Oonburyto — B Touke C. Haljnure miomans Tpeyronsauka BCO, , ecimn ZABO = 15°.

Pemenue.
Touku O, Oy, 1 A nexaT Ha ofHOU NpsAMoil. IlockonbKy TpeyrombHuku BO|A U

CO,Apasnobenpennsie, /ABO| = ZBAO| = ZCAO, = ZACO; = 15°, otkyna

AB =201Acos15° = 10cos 15°.

Bo3MoxHnb! ABa ciyyas. [IepBslii citydail: OKpYKHOCTH KacCarOTCsl BHYTPEHHAM
oOpazom (puc.l), Torma Touka B JEXKUT MeXay Toukamu A u C, OTKyda
BC = AC —AB = 4cos 15°.

BC-CO; -sinZBCO»
2

Sgco, = = 10c0s15°sin15° =2,5.

Bropoii ciydail: okpy>KHOCTH KacaloTcsl BHEIHUM oOpa3oM (puc. 2),
TOrga  TOYKa A JeXur Mexay Toukamu B u  C,

BC =AC+AB = 16cos15°.

BC- COZ -sin LBCOg

5 =40co0s15°sin15° = 10.

Spco, =

Otser: 2,5 wm 10.
20. C5 Ne 484644. Hamiru Bce 3HaueHuss g, T0pud  KOKIOM M3 KOTOPbIX  (yHKIMA

f(x) = x> —2|x — a®| — 8x umeeT Goree ABYX TOUEK FKCTPEMYMA.
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Pemenue.

1. ®ynkiws f umeeT BU

a) mpu x > a’: flx) = x> — 10x+ 2a%, MO3TOMY €€ TpaduK eCTh YacTh Mapadoibl ¢ BETBSIMU, HATIPAB-
JICHHBIMU BBEPX, U OCHI0 CUMMETPHH X = 5;

6) mpu x < a”: f(x) = x* — 6x — 24, OITOMY ee TpadHK eCTh YaCTh MAPAGOIEI C BETBSIMH, HATIPABIICH-
HBIMH BBEPX, H OCBI0O CHMMETPUH X = 3.

Bce Bo3mMokHBIE BUABI MparKoB (PYHKIMM MOKa3aHbl HA PUCYHKAX:

I'padmkn 00erx KBaApaTUIHBIX (YHKIMH MPOXOAT YePe3 TOUKY (az; f (az) ).

3. ®ynxms y = f(x) umeeT Gomee ABYX TOUEK SKCTPEMyMa, a IMEHHO TpH, B €IMHCTBEHHOM CIydae
(puc. 1):

3<a’ <5 V3 <a < V5.
OTBCTI—\/§<G<—\/§;\/§<G<\/§.

21.C 6 N2 484672. Ha nocke Harmcano Oonee 36, HO meHee 48 menbix yucen. Cpemnee apudmermde-
CKOE€ 3THX YMCEJl PaBHO — 5, cpellHee apupMeTHiecKkoe BCeX NOIOKUTENbHBIX M3 HUX PaBHO 0, a cpeaHee
apuMeTHIECKOe BCeX OTPULIATENILHBIX U3 HUX paBHO — 12.

a) CKOJIbKO YHCeJT HATIMCaHO Ha JTIocke?

6) Kakux uricen HarmcaHo OOJIbIE: TOJIOKHUTEIBHBIX WM OTPULIATEITHHBIX?

B) Kakoe HanbompIee KOMMIECTBO MOJOKUTEIbHBIX YHCEN MOXKET OBITh Cpeu HUX?
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Pemenue.
[TycTh cpey HAIMCAHHBIX YUCEIT k TIOJIOKUTEITLHBIX, /| OTPUIIATEBHBIX U m Hydeil. Cymma Habopa gwces
paBHA KOJIMYECTBY YKCEJ B 3TOM Habope, yMHO)KEHHOMY Ha €ro CpeJlHee apupMeTHdecKoe, O3TOMY

6k—1214+0-m= —5(k+1+m).
a) 3aMeTHM, YTO B JIEBOM YAaCTH KaXJI0€ CJaraeMoe JEIUTCS Ha 6, Mo3ToMY Kk + [ + m — KOJIMIEeCTBO
EJIbIX unces — jpenmrcs Ha 6. [1o ycnoBuro 36 < k+ [+ m < 48, nosromy

k+1+m=42.

Takum oOpa3om, HaricaHo 42 duca.
6) IpuBeném paBeHcTBO 6k — 12/ = —5(k + [ + m) k BUIY

71 =11k+ 5m.
Tak kak m > 0, momydaem, uto 7/ > 11k, orkyna [ > k. CriegoBaTesbHO, OTpULIATEIBHBIX YKCe 00b-
me, 4YEM II0JIOKUT CJIbHBIX.

B) (ouenka) IloncraBum k + [+ m = 42 B npaBy1o 4aCTh paBEHCTBa

6k — 121 = —5(k+1+m): 6k—121 = —210,

OTKyJa

k =2[—35.
Tak kak k+ [ < 42, nony4yaem:

31-35<42,31<T7,1 <25,k =21 -35 < 15;

TO €CTh TOJIOKUTEIILHBIX Yhce He Oonee 15.

B) (mpumep) [IpuBeném mpumep, Korjaa mojokuTebHbIX unces poBHO 15. IlycTs Ha gocke 15 pa3 Hamu-
CaHo 4McIIo 6, 25 pa3 HammcaHo ynciio —12 u 1Ba pa3a Hanmca 0.
Torna

6-15-12-25 90300

42 42
yKa3aHHbI HAOOp yJIOBJIETBOPSIET BEEM YCJIOBMSIM 3a/1a4M.

=5

Otger: a) 42; 0) oTpUIATENLHBIX; B) 15.
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