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BapuaHT N2 2887296

1. B 1 Ne 77334. B obmensom mnyHkre 1 rpuBHa ctour 3 pyOns 70 xomeek. OTabIxaromipe OOMEHSIIH
pyOJIH Ha TPUBHBI U KyNWIM 3 KT IOMUIOPOB MO 1ieHe 4 rpuBHEI 32 1 kr. Bo ckonbko pyOneit odonmach UM 3Ta
nokyrnka? OTBET OKpPYIJIMTE J0 LEJIOTrO YUCIIA.

Pemenue.
3a 3 Kr noMuIOpoB OTAbIXaome 3amwaTwii 4 - 3 = 12 rpuBeH. 3HauuT, B pyOsax oHu 3armiatwm: 12 -

3,7 =444 pyOns. OxpyrisieM J10 LeJIoro 4ucia, nomydaem 44.

OTBeT: 44.

2. B 2 Ne26630. dyroonka cromwna 800 pybneit. I[locnme cHikeHus LieHBI OHA cTana ctourh 680 pyOreit
Ha ckonbko mporieHToB OblIa CHIDKEHA IieHa Ha GyTOoNKy?

Pemenue.
Iena Ha ¢yT6omky Obua cHibkeHa Ha 800 — 680=120 py6useit. Pa3znemmm 120 Ha 800:

120 3
=" =015
500 20 P

3Hauwr, rieHa Ha PyTOONKy OblTa cHIDKeHA Ha 15%.

OTBerT: 15.
3.B 3 Ne 263597.

Ha pucyHke >KUpPHBIMH TOYKaMH TOKa3aHa
CpeIHeCyTOUHas TeMIeparypa Bo3ayxa B bpe- | °C
CT€ KaXIbli eHs ¢ 6 no 19 momsa 1981 roma. | 27

ITo ropusoHTamM yKa3blBalOTCS YKCIa MecAL@, | 25 4
N0 BEpTHKAJIM — TEMIEpaTypa B IPAafycax | oq /
Henbcus. [l HATJIAIHOCTU KUPHBIE TOYKHU 21 ‘/
coeuHEHb! JmHuel. Ompenenure Mo pUCyHKY, A /
Kakasi Obima Temnepatypa 15 wmroms. Otser | 19 ,r/
Jaitre B rpagycax Llenbscus. 17 A

6 7 8 9 10 11 12 13 14 15 16 17 18 19
urman 1981 2.

Pemenue.
N3 rpaduka BuaHO, uTo 15 mronst B bpecte 6v110 19 rpamycos Termia.

OtBerT: 19.
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4. B 4 Ne 26679. CrpourensHoii ¢pupMe HykHO TprioOpecTr 40 KyOOMETpPOB CTPOMTEIILHOrO Opyca y of-
HOT'O M3 TPEX MOCTABIIMKOB. KakoBa HaMMEHbINasi CTOMMOCTH TaKOW MOKYIIKH C JTOCTaBKOMU (B py0srix)? LleHsr
Y YCJIOBHSI JIOCTaBKH NPUBEJICHBI B TAOJIHIIE.

MocTaBWwW MK Hena 6pyca3 CTOMMOCTb AOCTaBKM | [loNosIHUTEN bHbIE YCJ/I0BUSA
(py6. 3a 1 M)
A 4200 10200
5 4800 8200 Mpwn 3aka3e Ha cymMmy 6onbwe 150 000 py6b.
pocraska 6ecnnaTtHo
Mpwn 3aka3e Ha cymMy 6osbwe 200 000 pyb.
B 4300 8200 AoctaBka 6ecnnaTtHo

Pemenmne.
Paccmorpum Bce BapuaHTHI.

[Ipn mokynke y mocTaBmmKa A CTOMMOCTBH 3aKa3a CKJIaJbIBA€TCS M3 CTOMMOCTH Opyca 4200 -
40 =168 000 py6. u crommocTu noctaBku: 168 000 + 10 200 = 178 200 pyo.

ITpu nokynke y nocrasumka b croumocTs 6pyca coctasisieT 4800 - 40 = 192 000 py0., 4TO MpeBbIIIAET
150 000 py0., moaTomy tocTaBka 6ecruiaTHa. TakuM o0pa3oM, cToumMocTh 3akaza 192 000 py6.

[Ipn mokynke y mnocTaBumKa B CTOMMOCTH 3aka3a CKJIaJbBaeTcs M3 crtommoctu Opyca 4300 -
40 = 172 000 py6. u ctommoctu goctasku: 172 000 + 8200 = 180 200 py0.

CroumocTh camoro JieneBoro Bapuanra coctapisier 178 200 pyOnei.

OTrserT: 178 200.

5.B 5 Ne27588. Ilnomans nOpsSIMOYroJIbHOTO TpEyroJibHMKa paBHa 16. B
OnvH 13 ero kateToB paBeH 4. Halinure npyroi KaTeT.

A €

Pemrenue.
[Trommaas MpsIMOYTOIBHOTO TPEYroJbHUKA paBHA TIOJIOBUHE MPOM3BEICHUS €ro KaTeToB. [lycTh HemsBecT-
HBII KaTeT paBeH a. Torga

1
Szz‘a'4:16CM2,

OTKyZa a = 8 CM.
OTBeT:8.

6. B 6 Ne 320171. Ha »sx3aMeHe Mo T€OMETPUM IIKOJBHUKY JOCTAETCS OJMH BOMPOC W3 CIMCKAa dK3aMe-
HAIIMOHHBIX BOMPOCOB. BeposiTHOCTH TOro, 4To 3TO BOMpoc Ha TeMy «BrmcaHHas OKpY:KHOCTBY», paBHa 0,2.
BeposiTHOCTB TOro, 4To 310 Bompoc Ha Temy «llapamienorpammy», paBHa 0,15. BornpocoB, KOTopble OTHOBpE-
MEHHO OTHOCSITCSI K 3TUM JIByM TeMaM, HeT. Haijqure BeposSTHOCTH TOro, YTO HA HK3aMEHE IIKOJIBLHUKY J0-
CTaHETCs BOMPOC TI0 OJHOU M3 3THUX ABYX TEM.

Pemenue.

BeposTHOCTE CyMMBI JBYX HECOBMECTHBIX COOBITHII paBHA CyMMeE€ BEPOSATHOCTEH 3THUX COOBITHA:
0,2+ 0,15=0,35.
OrBerT: 0,35.

N 1
7. B 7 Ne 26652. Haiinure KopeHb ypaBHEHHS (g) =3
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Pemenue.
[TepeiinemM K OTHOMY OCHOBAHHIO CTEIICHH:

1 x—8 1 1 x—8 1 2

= = — = =1 = —8=2 = 10.

(3> 9<:>(3> (3) S x—8 S x 0
OtBerT: 10.

8. B 8 Ne 27925. BokoBas CTOpOHa pPaBHOOEIPCHHOM Tparely paBHA
€€ MEHbIIEMY OCHOBAaHHIO, YTOJl IPU OCHOBaHMM paBeH 60°, Gorbliee OCHO-
BaHue paBHO 12. Halinure paguyc omvcaHHOW OKPY>KHOCTH 3TOH Tparelyu.

Pemrenue.
OKpyXHOCTh, ONMCAHHAS] BOKPYT Tpalelyy, ONMCaHa U BOKPYT TPEYroidbHUKA

ADC. DT0 TpeyroibHUK paBHOOEIPEHHBIN, yroMl Mpy BepimHe paBeH 120°, D L
yIJIBI TIpU OCHOBaHMM paBHbI 30°. HalineM ero 60KOBYIO CTOpOHY:
AD = AB —2AH = AB — 2ADcos 60° = 12 — AD, A B
otkyna AD = 6. Toria no TeopeMe CHHYCOB: H
AD 6

2sin/ZDCA  2sin30°
OtBerT:6.
Ilpugedem opyeoe pewenue (P. A., CII0.).

Xopasl AD, DC u CB paBHbl, IO3TOMY PaBHbl U CTATUBa€Mble MMU Oyru. Brmcansbiii yron 4 pasen 60°,
OH OIMpAaETCsl Ha JBE M3 3THUX AYI U PaBEH MNOIOBMHE MX CyMMBbl. [losTomy kaxnmas w3 nyr paBHa 60°, ux
cymMma paBHa 180°, a xopna AB sBnseTcst auamerpoM. OTCrOa MOTydyaeM, YTO HCKOMBIN pajilyc paBeH 6.

9. B 9 Ne323079. Ha pucynke wm300paxéH Tpaduk HEKOTOpoin
15
dymam y = f(x). ymawn F(x) = x* +30x7 4302 — = — oma

nepBoobpa3HeIX ¢ynkimm f(x). Haiinure miomans 3aKkpalleHHOH (ury-
038
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Pemenue.

[Tomaas BeIIEICHHOW (GUTYpBI PaBHA PA3HOCTH 3HAYCHHI TIEPBOOOPA3HBIX, BEIYMCICHHBIX B TOUKax — 9
n—11.
Nmeem:

15 15 7
F(—9)=(—9)°+30-(—9)*+302-(—9) — < = ~729+2430- 2718 — = = ~ 1018

15 15 7
F(—11)= (—11)3+30~(—11)2+302~(—11)—§ = 1331436303322~ - = —1024.

7 7
F(=9) = F(~11) = ~ 10185 410242 = 6.

IIpuBeneMm apyroe peueHue.
Hony4dmm siBHOE BhIpakenue 17 f(x). [TockombKy

F(x) = F'(x) = 3x% + 60x + 302 = 3(x? +20x + 100) + 2 = 3(x + 10)* + 2,

UMEEM:
9 -9

/ Bx+ 10 +2)dx = (x+10)* +2x)|  =1—(=1)+2(-9—(—11)) =2+4=6.

IIpumeyanue.
BauMaTenbHbIN unTaTe b OTMETHUT, YTO BTOPOU TOJIX0/] SKBUBAJICHTEH BBIJICJICHHIO TIOJTHOTO Ky0a:

15 15
F(x) =x° +30x2+302x — - =@+ 10)° +2x — -

4TO MO3BOISACT Cpasy ke Haittn F(—9) — F(—11).

Emte ogun cioco6 paccyskaeHuil oka)keM Ha MpuUMepe CIEIYIONIeH 3a1auu.

OtBeT:6.
10. B 10 Ne 284348. B mpaBwibHOM 4yeThIpexyroibHOM mmpamune SABCD Todka () — ILEHTP OCHOBa-
Hus, S BepumHa, SO = 4, AC = 6. Haiinure 6okoBoe peopo SC.

Pemenue.

Paccmorpum Tpeyronbauk SOC. OH NpsiMOYTOJIbHBIN, T. K. SO — BbBICOTA,
OHa NEPICHIUKYIApHa OCHOBaHMIO ABCD, a 3Hauwr, u ipsamon AC. Torna
no Teopeme [Tugaropa

/ AC?
SC = S02+T:\/16+9:5.

OTBerT: 5.

11. B 11 Ne 77394. Haiinure 3Hau€HNe BLIPAKEHUS (512)3 537,
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Pemenue.
BrImonmanmm npeoOpa3oBaHys:

(512)3 1537 = 512337 _ 5.
OtrBeT:02.
12. B 12 Ne 42999. EMKoCTh BBICOKOBOJILTHOTO KOHIAEHcaTopa B TejneBmzope C =4 - 107¢ . [Tapan-
JIEJNIBHO C KOHIEHCATOPOM MOJKIIFOYEH PE3UCTOP C CONPOTHUBICHUEM R = § - 10° Om. Bo BpeMsi paboThI Te-

JIeBMU30pa HampsbkeHue Ha KoHaeHcatope Uy = 14 xB. Ilocne BhIKIIOYEHHs TeIeBU30pa HAIPSIKEHUE HA KOH-

Uo
JeHcarope yobiBaeT 10 3HaueHuda [/ (kB) 3a Bpems, onpesensemMoe BbipaxkenueM f = RClog, T (c),roe
o = 1,3 — nocrostHHas. Onpexnesmre (B KWIOBOJbTAX), HAMOOJbIIEE BO3MOXKHOE HAIPSKEHUE HAa KOHJIEHCA-
TOpE, €CJIM TIOCJIE BHIKIIIOYEHHS TEJIEBU30pa MPOIUIo He MeHee 83,2 ¢?

Pemenmue.
3ajjaya CBOJUTCS K PEIICHUIO HEPaBEHCTBA ¢ > §3,2 NpH 3a/1aHHBIX 3HAUEHUAX HA4aJIbHOTO HATIPSYKEHUSI

Ha komgencatope Uy = 14 kB, compormsienmst pesucropa R =8-10° OM u emkocTH KOHIeHcaTopa
C=4-10"°®:

» s 14 14 14
1283,2413:4:107°:8:10 log, = > 83,2 & logy 7> 224 - 24 & U <3,51B.

Takum oOpa3oM, HAMOOJIBINIEEe BO3MOXKHOE HAMPsDKEHKUE HA KOHIEHCATOpe paBHO 3,5 KB.
OTrBeT:3.5.

13. B 13 Ne 27180. OOGbeM mpaBWILHOW ILIECTHYTOJbHOM -
pamuasl 6. CtopoHa ocHoBanusi paBHa 1. Haiinure OGokoBoe
pebpo.

S
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Pemenue.
[Lomans ocHOBaHUS paBHA

2 \/_
av3d 3
S=6 = —V3.
4 2 V3
N3 dopmynsl st o6beMa MMpaMuIbl HAIEM BBICOTY:

1 3V 3-6
V=-Sh=>h="=_"_— —4+/3.
3

B mpaBWiIbHOM IIE€CTHYTOJNIBHUKE CTOPOHA PaBHA pPAJUyCy OIMCAHHOW OKPYXKHOCTH, MOSTOMY HaiizeM O0o-
KoBoe peOpo mupamuzsl o Teopeme [ludaropa:

I=Vh+a2=+48+1="1.

OrBerT: 7.

14. B 14 Ne 99620. B nomoup caJoBOMY Hacocy, NMEpeKauyMBAIOLIEMY 5 JUTPOB BOABI 32 2 MUHYTHI,
TIOIKITFOUIIA BTOPOM HACOC, TIEPEKAUMBAIOIIMIA TOT XKe 00BeM BOABI 32 3 MHUHYThl. CKOJIILKO MUHYT 3TH JBa
Hacoca JODKHBI pab0TaTh COBMECTHO, YTOOBI MepeKayaTh 25 JIMTPOB BOIBI?

Pemenue.
CKopocTh COBMECTHOM pabOThl HACOCOB

2
(; + g)ﬂ/MI/IH = FSII/MI/IH.

Jnst Toro, 4ToOBI epekavyaTh 25 JUTPOB BOABI, IOHATOOUTCS

25

WMI/IH:6MHH.

OTBerT:6.

15. B 15 Ne 286803. Halinure HauMeHblIee 3HaUCHUE (DyHKIMU y = \/x2 +22x+ 122.

Pemrenne.
BrinenuM nonHelii KBaapart:

Y=V +22x 4122 = /(x4 11)2+ 1.

OT1crona nMeeMm:

y=1/(x+11)24+1>V1=1.

[ToaTroMy HanmeHbITlee 3HaYHUE (DYHKIMU TOCTHraeTcst B Touke —11, 1 oHO paBHO 1.

OtBerT: 1.

16. C 1 Ne 502074. a) Peumre ypasrenne 47 — 5.2 43 = 0.

5
0) Haiinure Bce KOPHHM ATOr0 ypaBHEHUS, IPUHAIJICKAIIME TIPOMEKYTKY (1, §) .
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Pemenue.
a) [IpeoGpasyem ucxogHoe ypasrenue: 2 -4~ —5.2°"1 13 =,

3
Iycts ¢ = 2! Torma ypasuenme 3ammmercs B Bune 2/> — 5t +3 = 0, orkyga f = | wm s = 5
Hput = 1 nomyunm: 2* ! = 1, orxyna x = 1.

3 w1 3
Ipur = 5 noiayumMm: 2 = 5 orkyzna x = log, 3.

6) Kopemb x=1 He TmNpUHAANEKUT TPOMENKYTKY (1; g) [Tockomeky 1 <log,3 m

5
3log, 3 =1log, 27 < log,32 =5, xopenb x = log, 3 NpuHaIIEHKHUT TIPOMEXKYTKY (1; §> .

Orser: a) 1;1og, 3; 0) log, 3.
17. C 2 Ne 484566. B npapwibHOl 1mecTuyronsHoil npmsme ABCDEFA|BCiD|E F;, Bce pebOpa Ko-
TOPOU paBHBI | HAUIUTE PACCTOSHUE OT TOYKH B 10 NpsMon £ Fj .
Pemenue.
[poenem orpe3ku BF u BF;, BF | BC, nockonbky /CBA = 120°, a ZABF = 30°. BF — npoexuys

BF| va mwiockocTh ocHoBaHuA. [lo Teopeme o Tpex mepneHaukyisipax BF) L EF;. Takum o0pazom uCKMOe
paccTosiHie — JJIMHa oTpe3ka BF.

DI EI
| [ o
Z, i [
il : A A
i [
L____ T IE
- o
..-'-‘ -""’l H—""
_,-f-" -"'r.-" ] rr_'__'_..—r F
4 PPt
B A

Paccmorpum Tpeyronsauk BF Fy. OH npsAMOyronbHeld, BF = \/3_, FFi =1

ITo Teopeme ITudaropa Haxoqum: BF| = /3 +1 = 2.
Orser: 2.

18. C 3 Ne 500429. Penmre cuctemy HEpaBEHCTB

§*— 5.2
— >0
2x_24—x— )
1 2
lngz _;+)C_2 <0.
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Pemenue.
1. Peumm niepBoe HepaBeHCTBO cucTeMbl. Crenaem 3ameny y = 2%, y > 0.

3

Y-, "5, G=VSB+V3)
_16 =7 2 = =
y—3 =49 16 49 =4)0+4)

y>0 y>0 y>0

oTkyna raxommM: y € (0, V5| U (4, +o0). Torma x € (—eo, log, 5] U (2, 4-c0).

2—x
2

2. Pemmm BTOpOE HEPaBEHCTBO CHCTEMBL: 10g - <0< log.(2—x) <1

Paccmorpum niBa ciydas.
a) ITepBbiii crryuait x> > 1.

2—x>0 x <2,

OTKy/la, yauTHIBAs YCIoBHE x° > 1, HaxomnM: x € (—oo, —2]U (1, 2).

2
+x—-22>0, x+2)(x—1)>0,
logxz(Z—X)§1<:>0<2—x§x2<:>{x X—oz @{( )(x—1)

6) Bropoii cayuait: 0 < x> < 1.

log,2—x)<1e2—x>xXoxX+x—2<0e (x+2)(x—1)<0exe[-2,1].
Vuuresas yenosue 0 < x° < 1, omyqaem: x € (—1,0)U (0, 1).

Pemenne BTOporo HepaBEHCTBA HCXOLHOM CHCTEMEL: x € (—oo, —2]U (—1,0)U (0, 1) U(1,2).
3. Hockombky 1 < log, 5 < 2, nomyyaeM pelICHUE UCXOIHOH CHCTEMbI HEPABEHCTB.

Otget: x € (00, —2] U (—1,0) U (0, 1) U (1, log, 5.

19. C 4 Ne 500818. Ha cropore BA yrma ABC, pasHoro 30°, B3sta Takas Todka D, uto AD =2 wu
BD = 1. Halinure paauyc oKpy>KHOCTH, POXOASIICH Yepe3 TOUYKA A U D U Kacaromeics npsmoit BC.
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Pemenue.

enrp O uCKOMO# OKPY>KHOCTH MPUHAJICIKUT CEPEIMHHOMY TIEPIICHIUKYIISIpY oTpe3ka AD. O603HaunM
P cepenuHy orpe3ka AD, Q — OCHOBaHHE NEPHeHANKYIIAPa, OMyLIEHHOro u3 Touku O Ha npsamyto BC, E —
TOUKY TEpeceueHus CepearHHOro NeprneHaukysipa ¢ npamoit BC (cM. puc. a). M3 ycrioBus KacaHUs OKpYXkK-
HOCTH U npsAMon BC cnienyeT, uTo orpe3ku OA, OD n O paBHBI paiuyCy R OKPYKHOCTH.

3aMeTuM, 4TO TOYKa () HE MOXKET JIE)KATh IO Ty K€ YTOPOHY OT IpAMON AB, 4TO M TOYKa E, TaK KaK B
3TOM CJIy4ae pacCTOSHHE OT TOUKHU O 10 NpsiMoil BC MEHbIIE, Y€M pacCTOSHUE OT Hee 10 TOUKHU A.

: 2/3
N3 mpsimoyronsHOro Tpeyromsanka BPE ¢ katetoM BP = 2 u /B = 30° Haxomaum, uto PE = =

Tak kak OA = Ru AP = 1, nonygaem: OP = \/R? — 1, cienoareinsto, OF = \/R? — 1 + ¥

U3 npsiMoyronbHoro Tpeyronbhnka OQFE , B koropom ZE = 60°, Haxonum:
3 3
R=00= §0E: %x/kz—lﬂ.
B pe3ynbrare noigydaem ypaBHEHHE:

2_1=R—1.

N
2

Bo3Benem B kBajpar 00e 4acTH 3TOro ypaBHEHMsI M IpuBeJeM MonoOHble wieHbl. [lodyuynM ypaBHeHue
Ry =1,Ry = 7. Ecim paguyc paBeH 1, TO IEHTPOM OKpPYKHOCTH SIBJIIIETCS TOUKa P (CM. puC.).

3 C
B 5}9 EN

OrBer: l mm 7.
20. C5 Ne 500196. Haijnure Bce 3HaueHus ¢, 0pd  KaKIOM M3  KOTOPbIX  HEpPaBEHCTBO

x> — 4x+a| < 10 BumonHseTCS 1A BeeX x € [a, a+ 3).
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Pemenue.

Paccmorpum dynkmro f(x) = ¥ —dx+a= ()C—Z)2 +a — 4. DOta QyHKIMS BO3pacTaeT Ha MPOMEXKYT-
Ke [2, 4-o0) 1 yOBIBAET Ma IPOMEKYTKE (—oo, 2].

HcxomHoe HepaBeHcTBO MMeeT BHA | f(x)| < 10, 3HaumT, rpadwk dyskmm y = f(x) Ha oTpeske [a, a + 5]
JIOJDKEH HAXOUTHCS B Mpe/eNax ropusoHrabHoit noock: — 10 < f(x) < 10.

Haunbonbiee 3Hauenue ¢ynkmm f(x) Ha oTpeske [a, a+ 5] mocturaercs imdo mpu x = q, MO0 HpH
x=a+5.

Hanmenpinee 3navuenne Gynkmmm f(x) Ha otpeske [a, a + 5| nocturaercs npu x = 2. Iomydaem cucre-

MYy:
—-3<a<?2, —-3<a<?2, —3<a<?2, —3<a<?2,
f(a) <10, (a—2)2+a—4§10,® a2—3a—10510,© —2<a<5,
fla+5) <10, (a+3)%+a—4<10, a?+7a—5< 10, TV < g < O
f(2)>—10 a—4>-10 a>—6 a> —6,

orkyna —2 < a < _7+T69

OtBer: —2 <a < _7+—69

-~ 2

21. C 6 Ne 484670. Haiinure Bce mpocThlie 4Yucia b, A KaXKIOrO M3 KOTOPBIX CYIIECTBYET TaKoe
a*+18a2+9

cokpaTtnMa Ha b.
D t17a P

LIEJI0E YHUCJIO ¢, YTO JpOoOb

Pemenue.
Ecim nesble uucna g + 184° +9mu a + 17a nenarcs Ha b, TO LIEN0E YHUCIIO

(a*+18a°+9) —a(a®+17a) =a* +9
TaKKe IeJaurcs Ha b.
Torna uucno

(a®+17a) —a(a*+9) = 8a
TOXKE HeNnrcs Ha b.

Torma awncio

8(a*+9) —a(8a) =72
Taxke aenurcs Ha b. Takum 06pa3oM, HICKOMOE b — TIPOCTOM JEJUTEeIh Yncia 72, TO €CTh 2 WM 3.

Ocranoch MPOBEPUTH I KAKUX U3 HAWITEHHBIX YHCET MOKHO TOA00PATH q.

Ecnu g HewéTHoe, TO YHCIUTENb M 3HAMEHATENb JAaHHOW APOOU YETHBI, TIOATOMY APOOb MOXKHO COKpa-
TUTH Ha 2.

Ecnu g xpaTHO 3, TO yKcIMTENL ¥ 3HAMEHATENb JTAHHON APOOU TaKKe KPAaTHBI 3, MOITOMY JAPOOh MOXKHO
COKpaTHTh Ha 3.

OTseT: 2, 3.
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