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T169 (2009-2010) TocynapcTBenHbIil yHuUBepcuTeT—BhIciiada mikosa skoHomukn Bapuant 1

Maremaruka aja 11 Kaacca
3agaHug IIEPBOro Typa
BapuanTt njig 3KOHOMUYECKUX HaIIpaBJICHUIA
Samauusa A1-A20

IIpu Beimosinennn 3aganuii A1-A20 B 6i1aHKe OTBETOB HallANTe HOMEP BBIMOJHAEMOTO 3aJaHUsd U OT-
MeThTe KJIETOYKY, HOMep KOTOPOI COOTBETCTBYEeT HOMEPY BBIOPAHHOI'O BAMMW OTBETA, B COOTBETCTBUU
c obpasmnomMm Ha GiaHKe.

Y= I2 - 37
2+ y* =97
OJTHO JiBa TPH @ YeTbipe WIn O6OJIbINe perienuii Het
z—1 =7
A2 Tunepbosa y = —% nepecekaeT runepbosy y = 1
xr — T —
BoIpazkenns o2 + y? paBHO HATYpaJbHOMY YHC/IY, OCTATOK OT JieJieHHd KOTOPOTo Ha H PaBeH

[1]1[2]2[3]3 [4]4 [5]0
3

sin® z — 3sin? z cosz + 3sinx cos® x — cos® 1
A3 Ecm —— —5 - 5 3 = — 55 TO 3HAYeHHE tg x paBHO
sin” x + 3sin” x cos x + 3 sin x cos? T + cos® x 27

1 1 1
[1]3 g 2@5 —g

A4 Bouabumii kopensb ypasuenus r° 4 6z + 5 = 0 pasen

1
1125 s [d-1[6)-5

A5 HauGombmmee snavenne dynxmun f(x) = 14 — 2° — 44 pasHo

[1]1[2]2 [3]3 [4]4 [5]5

A6 Cxoabko Pa3JIUYIHbIX [EeJI0YUCTIEHHBIX pelenunii nMeeT HEePaBEHCTBO

A1 CkoOJIbKO peIrieHnil uMeeT CUCTEMA {

B TOUKe (2 y), IpUYEM 3HAUCHUE

(JU2 — 11z + 28) (fc — 6z + 8) < 07 YikaxKure 0ocTaTOK OT JIeJeHUs 9TOr0 4ucja Ha 5.
1[2]2(3]3 [4]4 [5]0
A7  Buun gobasui B kKonmiky 30 y.e., B pe3yJbTaTe 4ero cymMMa B Kommike Bospocsia Ha 20%.
CKOJIBKO y.e. HyzKHO J00aBUTHh B KOIMJIKY [OCJI€ 9TOTO, YTOOBI CyMMa B KONWJIKE B PE3yJibTaTe
BTOPOT'0 BKJIaJIa Bo3poc.a emie Ha 20%7
[1]30 [2] 32 [3] 36 [4] 48 [5] 42
A8 Eciu rojosag nponenTHas cTaBka B Oanke pasHa 700% mIpu ycaoBHH e:KeMecadHOTO Ha-
YuCJIeHUs IpoieHToB, To BKJaa 1000 py0., caesaHHBI B HaYaJje rojga, dyepe3 4 Mecsia COCTaBUT

cymMmy (B pyOJIsX, yKaxKuTe HAMOOIee TOIHOE 3HAYEHHE )

5600 [2] 4000 [3] 2800 [4] 2000 [5] 1400
1

.
A9 Hawnmenbmmii moOKUTETLHBITT KOPEHb YPABHEHHUS Sin 3 = — paBeH

2
7r 27r 37r E47‘( 57r

A10 Ecmu  uymcno X paBHO — HAWMEHBINEMY  IMOJOKUTEJIHHOMY  KOPHIO  YpaBHEHUS
cos(51z) cos(81z) = lcos(6x) cos(24x), To 3Hauenue Bbipaxkenns TX ! paBHO HATYpPaJbLHOMY

YHUCIY, OCTATOK OT JeJeHus KOTOPOTO Ha O PaBeH
1[2]2(3]3 [4]4 [5]0

1 cenTabpa 2009 Oauvnuana I'Y—BIITD OO6pa3s1bl 3aaHuit
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A11 Opun u3 Kopueit ypasuenus « - 187 = 2z - 3** npuHAJICIKAT TPOMEKYTKY
ze (0,5 1,5) [2]z € [1,5; 2,5) [8] = € [2,5; 3,5) [4]z € [3,5; 4,5) [5] 2 € [4,5; 999)
A12 Bce pemrenns nepasencTsa 32 — 12 - 3% 4 27 < 0 06pa3yioT IPOMEKYTOK, JJIHHA KOTOPOTO

paBHa
[1]1[2]2[3]3 [4]4 [5]5

1 1) +1
A13 3uayenme BbIpaKeHus 9 03 (81) + logy 9

log,(27)

PaBHO HATYPAJHLHOMY YHCJY, OCTaTOK OT Jesie-

HUST KOTOPOT'O Ha O paBeH

[1]1[2]2[3]3 [4]4 [5]0

A14 Hawuwmenbimuii (nin eJMHCTBEHHBIN) KOpeHb ypaBHenus logg(x — 7) + logg(x — 9) = 1 pasen
HATYPAJbHOMY UHCIY, OCTATOK OT JEJEHHs KOTOPOTO Ha H paBeH
1[2]2(3]3 [4]4 [5]0

A15 IlpousBemennme Bcex  Pa3JIMYHBIX KOpPHEH  ypaBHEHHUsI ((log2 :13)2 —5logy,z + 1)-

-((log2 x)2 —5logyz + 7) = —9 paBHO HATYpPaJbHOMY YHCIYy, OCTATOK OT HEJE€HHS KOTOPO-

ro Ha D paBeH
[1]1[2]2[3]3 [4]4 [5]0

A16 TIpoussomnas dynkuun f(z) = 200827 — 20072*°% 5 Touke 2 = 1 pasna
[1] -1 [2]1 [3] 2008 [4] 4015 [5]0
2
A17 KacarenbHast K mapaboJie y = %, IIPOBEIEHHAS Yepe3 TOUKY ITOM HapaboJibl ¢ abCIUCCOH

x = 18, mepecekaeT 0ch aDCIUCC B TOUKE, aDCIICCa KOTOPOH paBHa HATYPAJIbHOMY YHUCIY, OCTATOK

OT JeJIeHUsI KOTOPOTO Ha 5 paBeH

[1]1[2]2 [3]3 [4]4 [5]0

A18 Ecmm unmcno L = |b— a| paBHO paccTOSHHIO HA YHCIOBOI OCH MeXKIy abCIUCCONl TOYKH
MEHAMYMa 7 = a ¥ abCIuccoil Toukn Makcumyma 7 = b dynkmun f(x) = 2° — 922 + 15z, To
L e (0; 1,5) Le1,5; 25) [3] L e[25; 35) [4] L e[3,5 4,5) [5] L € [4,5; 999)
?19 4)C(yMMa) BCEX pA3JIMYHBIX 3HAYEHWH TMapamMeTpa p, TPH  KOTOPHIX  ypaBHEHHE
r—4)(r—p

2 — 10z + 21
JleJIeHnsl KOTOPOro Ha 5 paBeH

[1]1[2]2[3]3 [4]4 [5]0

A20 OcuoBanusg Tpamenun paBHbl 24 u 8. BoKOBBIE CTOPOHBI OTCEKAIOT OT NPAMOM, HaPAJLIEIb-

= (0 wmMeeT pPOBHO OJWH KOPEHb, paBHA HATYPAJBLHOMY YHCIY, OCTATOK OT

HOIl ocHOBaHMIO, 0Tpe30K M N, jynHa KoToporo pasHa 18. [IjamHa MEHBIIEro u3 OTPE3KOB, HA
KOTOPBIE PACCEKAIOT JMaroHaJu Tpaienun orpe3ok M N, paBHa . YKaKuUTe BEpHOE YTBEDIKIe-

HHeE.

z € (0; 1,6) z € [1,6; 2,6) [3]x € [2,6; 3,6) [4]z €[3,6; 4,6) [5]z € [4,6; 999)

1 cenTabpa 2009 Oauvnuana I'Y—BIITD OO6pa3s1bl 3aaHuit
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Maremaruka aja 11 Kaacca
3amaHns IepBoOro Typa
Bapuant njig 3KOHOMUYECKUX HapaBJICHUI
Samannusa B1-B5

OTBerom Ha 3amanua B1-B5 no/mkHO OBITE HEKOTOPOE II€JI0€ YHCJI0 WM YHCJI0, 3allUCAHHOE B BUE
JECATUYHOM apobu. DTO YMCIIO HAA0 3amucaTh B OJIAHK OTBETOB CIIpaBa OT HOMEpPa BBIMMOJHIEMOTO
3a/laHud, HaUNHasA ¢ nepBoii Kiertoukn. Kakayo nmudpy, 3HaK MUHYC JJIS OTPUIATEJIbHOTO YMCJa

" 3aldTy0 B 3alucu ,Z[ecﬂTPI‘IHOﬁ ,Z[pOGI/I IIUIIIUTE B OT,He.TIbHOﬁ KJIEeTOYKe E,Z[I/IHI/IIIBI H3MepeHHﬁ, a
TaK>Xe CUMBOJI IIPOIIEHTAa NMUcaTh He HY>KHO.

Bl Eciau nocie coBMECTHOTO BBINOJHEHHSI MMOJOBUHBI pa0OThl BULI MOBBICHT CBOIO IIPOH3BO-
qurenbrocTh Ha 30%, a JIxex nosbicut Ha 20%, TO Ha BBINOJHEHHE BCeil pabOTHI MOHAI00UTCH
81 nenn. Eciu »Ke ykazaHHOe MOBBINIEHWE TIpou30iijaeT nocyie ucredenus 40 jgHeil coBMecTHON pa-
00TBI, TO Ha 3aBeplieHne Bceil paboThl moHagobuTcs eme 40 gHeil. 3a CKOIBKO JIHEH BBIIOJIHSIT
ouu paboTy ¢ MIAHOBOH TPOU3BOIUTEIHHOCTHIO?!

B2 Haiiqure cymMMmy BceX pa3iudHbIX 3HAYEHUN IapaMerpa p, HPU KOTOPHIX YpaBHEHUE
(2p* —62p+ 1)2* — 2(p — 6)z + 1 = 0 UMeeT eAMHCTBEHHBIH KOPEHD.

B3 YcioBus pasmenieHms BRIGIA B MaeBoM (OHJIe TAKOBEL, ITO HEPBEE 11 JIeT BRIa YMEHB-
maercs Ha 2n % B rox, mocseayiomme 13 JeT BKJIaJ yBeamdubBaercda Ha 4n % B roxa, mpuueM
sesimanny n € [0; 50] Bl MozkeTe BbIOpaTh camu. [Ipn KakoMm 3HadeHuu n depes 24 rojga npupoct

BKJIa1a OyaeT HAnbOOIbITIM?

B4 Ilapamerpst p > 0, ¢ > 0, r BbIOpaHbl TaK, 9TO CUCTEMA

pr — 24y = 18,
6z — qy = 16r — 3

HOE IIPH ITUX YCJIOBUSIX 3HAYEHIE BeIMUHHBI P° + ¢°.

nMeeT OECKOHEUYHOe MHOXKeCTBO pemreHmii. Haitaure HamMeHbIlee BO3MOK-

B5 Haiiqure HauMenblllee  3Ha4YeHHe  Iapamerpa p, I[Ipd  KOTOPOM  ypaBHEHHUe

ot —22° 4 (2p — 5)2® + (6 — 2p)z + p* — 2p = 0 UMeeT POBHO TPU PABIUUHBIX KOPHSI.

1 cenTabpa 2009 Oauvnuana I'Y—BIITD OO6pa3s1bl 3aaHuit
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Maremaruka mora 10 kjacca
Samanusa A1-A16

Ilpu BeimosiHeHuu 3agaHuiit A1-A16 B BiiaHKe OTBeTOB HalijuTe HOMEP BBIIIOJIHIEMOT'O 3aIaHUs U OT-
el

MeTbhTe KJIETOUKY, HOMEP KOTOPOM COOTBETCTBYEeT HOMEPY BbIOPaHHOI'O BAMM OTBETA, B COOTBETCTBUN

¢ obpasioM Ha bitanke.

A1l Ecim gucio S paBHO cyMMe BCEX Pa3MIHbIX KOpHel ypaBuenus 4|x| = 2 + 15, To

[1]5 € (—999; 2,1) [2]5€[2,T; 3,2) [3]S€[3,2; 4,3) [4]5 € [4,3; 5,4)

S e [5,4; 999)
A2 Ecium HakjIaIHBIE PACXOJbl YMEHBIINTh B YeTHIPE pa3a, a MPOYhe PACXOIbl YBEJUYUTH B
BOCEMb Pa3, TO O0IMHe PACXOJbl YBEIMIaTcsd B Tpu pas3a. [lepBoHadaabHO MpoYne pacxoibl ObLIN
MeHBITe HaKIaaubIX Ha n%, rie

n e (0; 20) [2]m e [20; 30) [3]n € [30; 40) [4]|n € [40; 50) [5]n € [50; 100)
A3 Ecim buin noBeICUT €BOIO IMPOU3BOAMTEIHLHOCTH TPpyAA B 7 pa3, a [kek Oymer paboraThb
0 ILJIAHY, TO BPeMsl COBMECTHOT'O BBITIOJTHEHUsT pabOThl YMEHBIUTCA B 5 pa3. [Lnanoas mpouns-
BOJAUTEFHOCTE TPy/aa Bujia oTHOCHTCS K IJIAHOBON mpousBoauTeabHOCTH J[2Keka Kak

[1]1:2[2]2:3[3]1:3[4]2:1[5]3:1

A4  Cywmma BCex pasamaHBIX KopHeii ypasrernus (1 — 2)(z? — 5z + 6) = 0 pasna

6 [2]7[3]12 [4]8 [5]5
A5 Tlosseka Hazaj Banosoii BayTpernunii npoaykr (BBIT) @eonun 6bu1 Ha 55% Gosbie, qem
y Mypynaun. C tex nop ®@eonnsa yseanunia BBIT na 20%, a Mypyuana — na 24%. Tenepr BBII
Qeonnu 6os1bme BBIT Mypynun na

50% [2]51% [3] 52% [4] 53% [5] 55%

A6 CyvmMa Bcex pasJnyHbBIX 3HAYCHWI IapaMerpa p, 1P KOTOPBIX  ypaBHEHHE
T —p
2 —2x —15

(1] -1 [2]2 [3]3 [4] 15 [5] —15

AT YKakuTe MHOXKECTBO BCeX 3Haqu1/1171, KOTOpPbIE MOZKeT IIPUHUMATDh BEJIUYHUHa T IIPU OAHO-

= (0 He mMeeT KOpHEH, paBHA

BPEMEHHOM BBITIOTHeHUN yeaoBuit 4x + 2y = 10 u |y — 4] < 3

(—1: 2] [2][~1; 3] [3] [1; 3] [4] [-1; 6] [5] 2: 6]
A8 Jloxox mo Bkiamy B Ganke B pasMepe 20% Haumcigercsa B KOHIE roja W IPHOABIAETCA K
cymme BKJaJa. Ha CKOJIBKO MPOIEHTOB CyMMa BKJIaJia B KOHIIE HSTOTO rojia DOJIbIE CYMMBI B

KOHIIE BTOPOro rofa? Ykaxkure OmzKaiflee K TOYHOMY OTBETY 3HadYeHUe (B IPOIEHTAX ).
[1] 44 [2] 40 [3] 60 [4] 73 [5] 64

A9 [lpn Kakux 3HaYeHHAX HapaMeTpa p CHCTeMa ypaBHEHH {(p —3)z+dy=p+1L

numMmeeT
v+ (p-5y=p—>5

GECKOHeTHOe MHOYKECTBO peleHuii’?
IpU OJIHOM 3HAYEHUH Hapamerpa p, npudeM p € (—3; 3)
IIPU OJIHOM 3HAYEHWHU MapaMeTpa p, npudem p € (—oo; —3]

[IPU OJTHOM 3HAYEHUH HapaMeTpa p, npudeM p € [3; +00)

10 xuracc 1 cernrsaopsa 2009 O6pa3s1pl 3agaHuit
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IIPH JABYX 3HAYEHUAX [TapaMeTpa p

TaKWX 3HaUeHW#l ImapaMeTpa p He CYIIeCTBYeT

A10 Tpu yIuTKH HaxXOAATCS B BepIIMHAX PABHOCTOPOHHEro TpeyrojbHuka ABC co cTopoHoii
288 cm. YimTka A Bcerma moJiser B ¢TOpoHY yauTku B, Yianrka B mosser B ctopony yantku C
VJIIUTKA TOJ3eT B CTOPOHY YJIUTKH A, CKOPOCTH BCEX YIUTOK MOCTOsHHA U paBHa 1 cm/cek. Yepes
CKOJTGKO CEKYHJ OHH BCTPETATCA! YKaKUTe OCTATOK OT JedeHus OJauzKaillliero HaTypaJbHOIO

qucaa Ha D.

[1]1 [2]2 [3]3 [4]4 [5]0

A11 OcnoBanug Tpamenuu paBHbl 24 u 8. BoKOBbBIe CTOPOHBI OTCEKAIOT OT IPAMOI, mapaJsiie/ib-
HOI OCHOBaHWIO, 0Tpe30K M N, jajuHa KoToporo paHa 18. JIMHA MEHBITEro w3 OTPE3KOB, HA
KOTOPBIE PACCEKAIOT NUATOHAIN Tpamenuu orpe3ok M N, paBHa x. YKaKUTe BEPHOE yTBEpPZKIe-
HUe.

z € (0; 1,6) z € [1,6; 2,6) [3] = € [2,6; 3,6) [4]z € [3,6; 4,6) [5] = € [4,6; 999)
A12 B tpeyroapauke PQR ouccekrpucet PM, (QN, RK mnepecekaiorcs B Touke (), mpudem
M e QR, N € PR, K € PQ, orromenne ctopoH QR : PR : PQ) =6 :7: 8. [Liomaab Tpeyrosb-
nuka PKO pasuna 70. Haiigure miomanas tpeyroabauka QM O.
A13 Ecmm gmcno S paBHO cyMMe BceX pPa3/MdHBIX KOpHe# ypaBHeHusi sin2x + 4cosxz = 0,
npuHAIeRAMuX TpoMexyTKy (0; 27), To

S € (0; 2,1m) S e 2,1m; 3,1x) S e [3,1m; 4,17) @ S € [4,1m; 4,97)

S e [4,97; 999)
A14 Ecmm  umcnmo X paBHO — HaMMEHbBIIEMY — HOJIOXKHTEILHOMY — KOPHIO — ypaBHEHHS
V3 (sin(192) + sin(332)) = 2sin(522) cos(7x), To 3Hauenme Bhpakenus 7-X | paBHO Ha-
TYpPaJbHOMY YHCJIY, OCTATOK OT JeJeHHs KOTOPOTO Ha b paBeH

1[2]2[3]3 [4]4 [5]0
A15 Ilapoxoj u 0T OTIIBLIN OJJHOBPEMEHHO BHH3 TI0 T€UEHUIO PEKN U3 MyHKTa A B mMyHKT B,
napoxo/i B B moBepHys1 oOpaTHOo u Ha myTH u3 B B A BCTpeTHI MJIOT, KOTOPHIH K 9TOMY MOMEHTY
MPOTITBIT - PACCTOAHNAS AB. OrHormrenre cKOpoCTeil Mapoxoa B CTOSTYEH BOJE M TEUEHUS] PEKU
pPaBHO

B ET @56
A16 Ecim Buin moBeICHT CBOIO HPOM3BOAUTEIBHOCTH TPyAa B H pa3, a JIJKeK MOHU3HUT CBOIO
IPOU3BOIUTEIBHOCTD TPY/a B 4 pa3a IPOTHB ILJIaHA, TO BPeMs COBMECTHOT'O BBITIOJTHEHUS PAOOTHI
YMEHBIIUTCA B 2 pasa. [L1aHoBas IPOM3BOAMTEIHLHOCTh TPYAa DBuiia OoTHOCHTCS K ILIAHOBOW

MPOU3BOIUTEIHHOCTU JI2KeKa Kak

[1]7:12[2]5:7[3]11:15 [4]6:11 [5]5: 12
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T832-10 (2009-2010) T'ocynapcTBeHHbI yHUBepcUTeT—BbIcilasd MIKOJa SKoHOMUKEA BapuaHT 1

Maremaruka mrg 10 kJjgacca
Samauusa B1-B3

OTBerom Ha 3agannsa B1-B3 moykHO GBITH HEKOTOPOE IIeJI0€ YNCJIO0 WA YNCJIO, 3allMCaHHOe B BHOE
JEeCATUYHON apobu. DTo YMCI0 HaLO0 3almncaTh B BJaHK OTBETOB CIIpaBa OT HOMepa BBIMOJIHAEMOTO
3a/laHNdA, HaYnWHas c nmepBoil Kaerouku. Kaxkayo nmudpy, 3HaK MUHYC IJIsI OTPUNATEIHBHOTO YHCJIa

" 3al9TYI0 B 3allUCU JEeCATHYHON Apobu mnuinmre B OTAEJbHOU Kierouke EmmHHIBI m3MepeHHnii, a
TaK>Xe CHMMBOJI IIPOIEHTA NHCATh HEe HYXKHO.

B1 bBunn mpogasan 60a1biux pakoB Mo IeHe 1 y.e. 3a 2 mTykH, /kek mpomaBan MaleHbKUX
pakoB 1o 1ene 1 y.e. 3a 3 mryku. Korjga y Hux ocTansoch paBHOE KOJTMYECTBO PAKOB (B MITYKaX),
oam nonpocuan Toma mpojaTh BCEX paKoOB MO YKa3aHHBIM IeHAM, a CaMW OTIIPABUJIUCH JTOBUTH
HOBBIX PAaKOB, HO He ToiMaj i HU ojHOro. JIeHuBbiit ToM cmermman Bcex pakoB B Kydy W CTaJ
IpoJlaBaTh To 2 y.e. 3a 5 mMTYyK. B pe3yabraTe mpoiaku BceX pakoB 1ToMm BbIpyYMJ Ha 7 y.e.
MeHbIIe, YeM Buipyduan 06l buir u /IxKek BMecTe mpu nepBoHadaabHBIX 1neHax. CKOJIBKO paKoB
npogan Tom? CKOJIBKO y.e. mporafaj (WM BHITAAJI) Ha ITOH CIAeTKe KaXK/blii U3 YYACTHUKOB,

ecan Bbunn n [Ixkek mogesuan BRIpYUYKY Toma momosiam MexKiay coboii?

B2 HedecrHblil epekyniuK UCIOIb30BAJ PHIYazKABIE Bechl ¢ HepaBHbIMU "tredamu". Tloky-
nasi MyKy, OH HOMeIIaJ ee Ha KOPOTKHUI phldar CBOUX BECOB, M 9TO MO3BOJSIO €My IMOJIydarh 13
KIJIOTPAaMMOB HCTHHHOTO Beca, oliadnBas 12 kuorpaMMoB. [IpogaBast MyKy 1o Toif ke IeHe 3a
KIJIOPAMM, OH TOMEIIa/I I'Py3 Ha JJIMHHBIA phlUar Tex yKe BecoB. Biarogapst 5ToMy OH HOJLY i
25 nuHaAp 3a jgeHb. CKOJIBKO 3allIaTHI OH 3a MYKY IPH ee IMOKyIKe?

B3 [Ilepsbiil cias cogep:xut 10% semecrsa A, 35% Bemecrsa B n 55% Bemecrsa C, Bropoii
conepxkut 20% semectBa A, 60% Bemectsa B u 20% semectsa C, tperuii comepxkutr 30% Be-
mectBa A, 10% Bemecrsa B n 60% Bemecrsa C. Tpebyercsa n3 Tpex CILIABOB COCTABATEL HOBBI,
B KOTOPOM cojlepzKaHue Bemectsa A Oyiaer pasno 15%. B kaknx npegenax OyieM 3aKIH09aThCs

IPOIEHTHOE cojepzKanne BemecrBa C B HOBOM cILIaBe?!

10 xuracc 1 cernrsaopsa 2009 O6pa3s1pl 3agaHuit



T169 (2009-2010) TocynapcTBenHbIil yHuUBepcuTeT—BhIciiada mikosa skoHomukn Bapuant 1

Maremaruka aja 11 Kaacca
3amaHud IepBOro Typa
Bapuant ggga mateMmMarmyecKnx HampaBJeHUIid
3amanus B1-B10

OTBerom Ha 3aganna B1-B10 noJi>kHO OBITH HEKOTOPOE IIEJI0€ YUCIIO UM YHUCJIO, 3allMCAaHHOE B BUIE
,E[eCHTI/I“IHOﬁ ,I[pOGI/I. STO YHMUCJIO HaJ0 3armcaThb B 6JIaHK OTBETOB CIIpaBa OT HOMepa BBIITOJIHAEMOI'O
3ajaHUsA, HAaYWHas ¢ HepBoi kJieroukn. Kark/yro mudpy, 3HaKk MUHYC JJIsd OTPUIATEJIbHOI'O YUCIa
" 3aldTyI0 B 3aniicu ,E[eCSITI/I‘IHOﬁ ,Z[pOGI/I MINITINTE B OT,ELeJ'IbHOﬁ KJIeToOYKe E,E[I/IHI/II_IBI HBMepeHHﬁ, a
TaK2Ke CHUMBOJI IIPOII€HTAa IINCAaTh He HY2>KHO.

Bl Ecau nocie coBMECTHOTO BBIMOJHEHHS MOJOBHHBI pabOThl BULI MOBBICHT CBOIO IIPOH3BO-
jqurenbrocTh Ha 30%, a Jlxkek nosbicut Ha 20%, TO Ha BBINOJIHEHHE BCeil pabOThl MOHAIOOUTCSH
81 nenn. Eciu »Ke ykazaHHOe MOBBINIEHNE TIpOu30iijaeT nocyie ucredenus 40 jgHeil coBMecTHON pa-
0O0TBHI, TO Ha 3aBeplieHne Bceil paboThl nmonagoburca eme 40 gHeil. 3a CKOJIBKO JIHEH BBIIOJIHST

ouu paboTy ¢ MIAHOBOH TPOU3BOIUTEIHHOCTHIO?!
B2 Haiigure cymMmy Beex pa3iMdHBIX 3HAYEHHl mapamerpa p, NMPH KOTOPBIX YpaBHEHHE
(2p* —62p + 1)2* — 2(p — 6)z + 1 = 0 UMeeT eAMHCTBEHHBIH KOPEHD.

B3 Cxoabko mMeeTcst pa3ndHbIX MEJOYNCIEHHBIX 3HAYEHUI mapaMerpa p, IPpU KOTOPHIX CH-
2|z| + 2Jy| =5,
4y =42% —p

B4 Yciosusa pa3smernenus BKJIaga B MaeBOM (DOHJE TAKOBBI, ITO mepBbie 11 JIeT BKIaI yMEHb-

cTeMa ypaBHEHUi { HMeeT POBHO YeTBIPE Pa3IMYHBLIX PEIICHUS !

maerca Ha 2n'% B rox, mocaenyiomue 13 et Bkaas ysenmumbaercda Ha 4n % B roa, mpudem
pesimauny n € [0; 50] Bl MokeTe BbIOpaTh camu. [Ipn KakoMm 3HadeHun n gepes 24 roga npupoct
BKJIa,1a OyIeT HAuOOIBLITIM?

B5 Ilapamerps: p > 0, ¢ > 0, r BRIOpaHbl TaK, 9TO CHUCTEMA

{p v =24y =18, uMeeT DECKOHeYHOe MHOXKeCTBO pernenuii. Haiiiure nanMenbinee BO3MOK-
6x — qy = 167 — 3
HOE IIPU 9TUX YCJIOBUSIX 3HAYEHIE BeIMUHHBI P° + ¢°.

B6 Haiigure HanMenblliee — 3HaYeHHe — mapaMeTpa  p, OPH  KOTOPOM  ypaBHEHHE
' —22% + (2p — 5)2? + (6 — 2p)x + p* — 2p = 0 UMeeT POBHO TPH PASTMIHBIX KOPHSL.

B7 Haiiaure cymmy KBaJpaToB BCeX PA3/IMYHBIX KOPHEH ypaBHEHUsI

log, (z* — 140z + 70%) - log, (70 — )

—(5 log, (70 — z) — log, (z* + 4z + 4)) -log, |z + 2| = 0.

B8 Haiiaure CYMMY JBYX HAMOOTHITTHX KOpHeii VpaBHEHUS
2T 4 & 167 327 627

32 cos — cos — cos — coS — cos —— — cos — = (.
T T T T T T

B9 B tpeyroabamke PQR ouccekrpucet PM, QN, RK mnepecekatorca B Touke O, mpuiem
M e QR, N € PR, K € P(Q, ornomenne cropod QR : PR : PQ = 6 : 7 : 8. [lnomaaps Tpeyron-
nnka PKO pasna 70. Haiigure mmomans Tpeyroabauka QM O.

B10 Haiinnre 3nadenne napaverpa p > 0 takoe, uto ypasuenne 8lz? = 22 + 27p nmeer poBHO

JBa PA3IUIHBIX KOPHSI.
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T168 TocynmapcTBeHHbIil yHUBepcuTeT—BhIciIas IIKoJia 95KOHOMUKA Bapuant 1

Maremaruka aja 11 Kaacca
3amaHus BTOPOTO Typa
IIpoBepsieTcda pernieHne Ka>XJI0# 3aa4du.

IlomoxnreabHas OIl€HKa 3a KaXK/JAYI0 3aJja41y MoxXKeT OBITH IIoJIy4Y€eHa TaK2>Ke IIPpU HEeIIOJIHOM pellleHUuun.

C1  Pemmre nepasencrso loge_.2 (|z] — 3)2 > log\/@(&r2 + 5z H 1).

12 12
C2  JlmoreH, XKXuByII#il B 00YKe B B MPSIMOTO KPYTOBOTO TUINHIPA C PAIUYCOM T" U BBICOTOI
h, 0HO W3 OCHOBaHWI KOTOPOTO JIE?KUT HA ILIOCKOH (KaK OH JyMaJi) 3eMJjie, PErIua COOPYIUThb
JUIS 3aIUTHI CBOETO YKUJINIIA OT JIOZK/Id IaTep B BAJE NIPABUJILHON YeThIPeXyroJabHON MUpaMUIbI,
BHYTPH KOTOPOI JTOJI?KHA IIOMECTUTHCsI D0UKa IeTuKOM. KaKOBBI JI0JI>KHBI OBITH CTOPOHA OCHOBA-
HIST W BBICOTA IMHPAMUIBI, YTOOBI HAJIOD HA €€ CTPOUTEJIHLCTBO ObLI HAUMEHBIIUM, €CJIH U3BECTHO,
YTO BeJIMYMHA HAJIOTA [0 3aKOHAM TOH MECTHOCTH paBHA 00'beMy ITHPAMUJIBL!
C3 B mauaJje rojga npeaupuHIMAaTEeIb TOJOXKII 3 IO CBOETO KaluTaaa B baHK A, OCTaJbHbIE
4 nonn — B 6auk B. Kakipiii 6aHK HAYNC/ISIeT TPOIEHTHI HA BKJIA/ B KOHIE IOJa W IPUOABJISAET WX
K CyMMe BKJIaJla. B KOHIIE To/1a CyMMa, JIBYX BKJIa 0B cTasia paBHoii 200 y. e., B KOHIIE CJIeIYIONIETO
roga — 364 y. e. Ecin 661 IepBoHaYaJIbHO 4 J10JIM CBOEr0 KaluTaJia ObLIN II0JI0KeHbl B OaHk A, a
ocrapiInecsa 3 101 — B OaHK [3, TO MO UCTEYEHUN OJHOIO roja CyMMa BKJIAIOB B 3TH OAHKH CTAJIA
Obl paBHOit 192 y. e. Haitnure BeimunHy Kanuraja v OAHKOBCKHUIl IPOIEHT KarKJI0ro u3 OAHKOB.

C4 Haiiaure BCce 3HaYEHHUs ITapaMeTpa, ¢, IpHA KOTOPBIX Haiigercs mo KpaiiHeil mepe OaHO 3Ha-
3zt — 1223 — 42y + 122y + 9y > 0,

YeHHe [mapaMerpa p TaKoe, MTO CHCTeMa |
z—pl+ly—q <1

UMeeT POBHO JIBa
PA3IUIHBIX PENICHHS.

C5 B pasunobeapennoit rpanemun ABCD, AB = CD, u3pecrno uro ZADB = 60°. Ha npamoii
AD cymecrByer no kpaiineii Mepe oama Touka F rakas, uro AE = 4, EC = 2+/3. Haiiaure
mwiomans rpanenuu ABCD.

C6 Haiigure Bce TOUKM MUHUMYMa W TOYKH Makcumyma yukiun f(r) = ‘:1:3 — 927 + 15x‘.
C7 Haiiaure HamMeHbImee MOTOXKUTEIHHOE 3HAYEHNWE T, IPU KOTOPOM HARIETCS TAKOe Y, ITO
PaBEHCTBO

22+ 2cos’z +2y* + ycosx — 2zcos T — 2yz — 19_6 =0

Oyaer BEpHBIM XOTH Obl IpH OJHOM SHAaYEHOH Z.

C8 Bricora npaBuibHON TpeyroabHoil mupamuasl SABC, omyiennas 3 BepIIUHLL S, paBHA
21/6. a BeicoTa Tpeyrosbanka ABC, nexkamero B ocnosanum, pasua 3v/3. Ha pebpax SA, SB,
SC' coorBercTBenno B3aTH Touku M, N, K Ttak, uto MA = 2, NB = 3, o0beM nupaMuibl
SMNK pasen v/18. Haiiaure (1) ammmy 60koBoro peGpa mupamuisl, (2) mmny orpeska CK
(3) Besqmunny yriaa mexay miockoctsavu ABC w MNK, (4) HanGosibiuiii BOSMOKHBIN Paiyc
mapa, KOTopblil MOzKeT ObITh pasmenieH BHyTpu Muororpanauka ABC M NK (r.e. Hu ojHa TOYKA
mapa He HaXOIWTCS BHE YKa3aHHOTO MHOTOI'PDAHHHUKA, HO HEKOTOPBIE TOYKH IIapa MOTYT JIeXKATh

HA TDaHAX).
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T832-10 (2009-2010) T'ocynapcTBeHHbI yHUBepcUTeT—BbIcilasd MIKOJa SKoHOMUKEA BapuaHT 1

Maremaruka mora 10 kjacca
Samanusa A1-A16

Ilpu BeimosiHeHuu 3agaHuiit A1-A16 B BiiaHKe OTBeTOB HalijuTe HOMEP BBIIIOJIHIEMOT'O 3aIaHUs U OT-
el

MeTbhTe KJIETOUKY, HOMEP KOTOPOM COOTBETCTBYEeT HOMEPY BbIOPaHHOI'O BAMM OTBETA, B COOTBETCTBUN

¢ obpasioM Ha bitanke.

A1l Ecim gucio S paBHO cyMMe BCEX Pa3MIHbIX KOpHel ypaBuenus 4|x| = 2 + 15, To

[1]5 € (—999; 2,1) [2]5€[2,T; 3,2) [3]S€[3,2; 4,3) [4]5 € [4,3; 5,4)

S e [5,4; 999)
A2 Ecium HakjIaIHBIE PACXOJbl YMEHBIINTh B YeTHIPE pa3a, a MPOYhe PACXOIbl YBEJUYUTH B
BOCEMb Pa3, TO O0IMHe PACXOJbl YBEIMIaTcsd B Tpu pas3a. [lepBoHadaabHO MpoYne pacxoibl ObLIN
MeHBITe HaKIaaubIX Ha n%, rie

n e (0; 20) [2]m e [20; 30) [3]n € [30; 40) [4]|n € [40; 50) [5]n € [50; 100)
A3 Ecim buin noBeICUT €BOIO IMPOU3BOAMTEIHLHOCTH TPpyAA B 7 pa3, a [kek Oymer paboraThb
0 ILJIAHY, TO BPeMsl COBMECTHOT'O BBITIOJTHEHUsT pabOThl YMEHBIUTCA B 5 pa3. [Lnanoas mpouns-
BOJAUTEFHOCTE TPy/aa Bujia oTHOCHTCS K IJIAHOBON mpousBoauTeabHOCTH J[2Keka Kak

[1]1:2[2]2:3[3]1:3[4]2:1[5]3:1

A4  Cywmma BCex pasamaHBIX KopHeii ypasrernus (1 — 2)(z? — 5z + 6) = 0 pasna

6 [2]7[3]12 [4]8 [5]5
A5 Tlosseka Hazaj Banosoii BayTpernunii npoaykr (BBIT) @eonun 6bu1 Ha 55% Gosbie, qem
y Mypynaun. C tex nop ®@eonnsa yseanunia BBIT na 20%, a Mypyuana — na 24%. Tenepr BBII
Qeonnu 6os1bme BBIT Mypynun na

50% [2]51% [3] 52% [4] 53% [5] 55%

A6 CyvmMa Bcex pasJnyHbBIX 3HAYCHWI IapaMerpa p, 1P KOTOPBIX  ypaBHEHHE
T —p
2 —2x —15

(1] -1 [2]2 [3]3 [4] 15 [5] —15

AT YKakuTe MHOXKECTBO BCeX 3Haqu1/1171, KOTOpPbIE MOZKeT IIPUHUMATDh BEJIUYHUHa T IIPU OAHO-

= (0 He mMeeT KOpHEH, paBHA

BPEMEHHOM BBITIOTHeHUN yeaoBuit 4x + 2y = 10 u |y — 4] < 3

(—1: 2] [2][~1; 3] [3] [1; 3] [4] [-1; 6] [5] 2: 6]
A8 Jloxox mo Bkiamy B Ganke B pasMepe 20% Haumcigercsa B KOHIE roja W IPHOABIAETCA K
cymme BKJaJa. Ha CKOJIBKO MPOIEHTOB CyMMa BKJIaJia B KOHIIE HSTOTO rojia DOJIbIE CYMMBI B

KOHIIE BTOPOro rofa? Ykaxkure OmzKaiflee K TOYHOMY OTBETY 3HadYeHUe (B IPOIEHTAX ).
[1] 44 [2] 40 [3] 60 [4] 73 [5] 64

A9 [lpn Kakux 3HaYeHHAX HapaMeTpa p CHCTeMa ypaBHEHH {(p —3)z+dy=p+1L

numMmeeT
v+ (p-5y=p—>5

GECKOHeTHOe MHOYKECTBO peleHuii’?
IpU OJIHOM 3HAYEHUH Hapamerpa p, npudeM p € (—3; 3)
IIPU OJIHOM 3HAYEHWHU MapaMeTpa p, npudem p € (—oo; —3]

[IPU OJTHOM 3HAYEHUH HapaMeTpa p, npudeM p € [3; +00)
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T832-10 (2009-2010) T'ocynapcTBeHHbI yHUBepcUTeT—BbIcilasd MIKOJa SKoHOMUKEA BapuaHT 1

IIPH JABYX 3HAYEHUAX [TapaMeTpa p

TaKWX 3HaUeHW#l ImapaMeTpa p He CYIIeCTBYeT

A10 Tpu yIuTKH HaxXOAATCS B BepIIMHAX PABHOCTOPOHHEro TpeyrojbHuka ABC co cTopoHoii
288 cm. YimTka A Bcerma moJiser B ¢TOpoHY yauTku B, Yianrka B mosser B ctopony yantku C
VJIIUTKA TOJ3eT B CTOPOHY YJIUTKH A, CKOPOCTH BCEX YIUTOK MOCTOsHHA U paBHa 1 cm/cek. Yepes
CKOJTGKO CEKYHJ OHH BCTPETATCA! YKaKUTe OCTATOK OT JedeHus OJauzKaillliero HaTypaJbHOIO

qucaa Ha D.

[1]1 [2]2 [3]3 [4]4 [5]0

A11 OcnoBanug Tpamenuu paBHbl 24 u 8. BoKOBbBIe CTOPOHBI OTCEKAIOT OT IPAMOI, mapaJsiie/ib-
HOI OCHOBaHWIO, 0Tpe30K M N, jajuHa KoToporo paHa 18. JIMHA MEHBITEro w3 OTPE3KOB, HA
KOTOPBIE PACCEKAIOT NUATOHAIN Tpamenuu orpe3ok M N, paBHa x. YKaKUTe BEPHOE yTBEpPZKIe-
HUe.

z € (0; 1,6) z € [1,6; 2,6) [3] = € [2,6; 3,6) [4]z € [3,6; 4,6) [5] = € [4,6; 999)
A12 B tpeyroapauke PQR ouccekrpucet PM, (QN, RK mnepecekaiorcs B Touke (), mpudem
M e QR, N € PR, K € PQ, orromenne ctopoH QR : PR : PQ) =6 :7: 8. [Liomaab Tpeyrosb-
nuka PKO pasuna 70. Haiigure miomanas tpeyroabauka QM O.
A13 Ecmm gmcno S paBHO cyMMe BceX pPa3/MdHBIX KOpHe# ypaBHeHusi sin2x + 4cosxz = 0,
npuHAIeRAMuX TpoMexyTKy (0; 27), To

S € (0; 2,1m) S e 2,1m; 3,1x) S e [3,1m; 4,17) @ S € [4,1m; 4,97)

S e [4,97; 999)
A14 Ecmm  umcnmo X paBHO — HaMMEHbBIIEMY — HOJIOXKHTEILHOMY — KOPHIO — ypaBHEHHS
V3 (sin(192) + sin(332)) = 2sin(522) cos(7x), To 3Hauenme Bhpakenus 7-X | paBHO Ha-
TYpPaJbHOMY YHCJIY, OCTATOK OT JeJeHHs KOTOPOTO Ha b paBeH

1[2]2[3]3 [4]4 [5]0
A15 Ilapoxoj u 0T OTIIBLIN OJJHOBPEMEHHO BHH3 TI0 T€UEHUIO PEKN U3 MyHKTa A B mMyHKT B,
napoxo/i B B moBepHys1 oOpaTHOo u Ha myTH u3 B B A BCTpeTHI MJIOT, KOTOPHIH K 9TOMY MOMEHTY
MPOTITBIT - PACCTOAHNAS AB. OrHormrenre cKOpoCTeil Mapoxoa B CTOSTYEH BOJE M TEUEHUS] PEKU
pPaBHO

B ET @56
A16 Ecim Buin moBeICHT CBOIO HPOM3BOAUTEIBHOCTH TPyAa B H pa3, a JIJKeK MOHU3HUT CBOIO
IPOU3BOIUTEIBHOCTD TPY/a B 4 pa3a IPOTHB ILJIaHA, TO BPeMs COBMECTHOT'O BBITIOJTHEHUS PAOOTHI
YMEHBIIUTCA B 2 pasa. [L1aHoBas IPOM3BOAMTEIHLHOCTh TPYAa DBuiia OoTHOCHTCS K ILIAHOBOW

MPOU3BOIUTEIHHOCTU JI2KeKa Kak

[1]7:12[2]5:7[3]11:15 [4]6:11 [5]5: 12
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T832-10 (2009-2010) T'ocynapcTBeHHbI yHUBepcUTeT—BbIcilasd MIKOJa SKoHOMUKEA BapuaHT 1

Maremaruka mrg 10 kJjgacca
Samauusa B1-B3

OTBerom Ha 3agannsa B1-B3 moykHO GBITH HEKOTOPOE IIeJI0€ YNCJIO0 WA YNCJIO, 3allMCaHHOe B BHOE
JEeCATUYHON apobu. DTo YMCI0 HaLO0 3almncaTh B BJaHK OTBETOB CIIpaBa OT HOMepa BBIMOJIHAEMOTO
3a/laHNdA, HaYnWHas c nmepBoil Kaerouku. Kaxkayo nmudpy, 3HaK MUHYC IJIsI OTPUNATEIHBHOTO YHCJIa

" 3al9TYI0 B 3allUCU JEeCATHYHON Apobu mnuinmre B OTAEJbHOU Kierouke EmmHHIBI m3MepeHHnii, a
TaK>Xe CHMMBOJI IIPOIEHTA NHCATh HEe HYXKHO.

B1 bBunn mpogasan 60a1biux pakoB Mo IeHe 1 y.e. 3a 2 mTykH, /kek mpomaBan MaleHbKUX
pakoB 1o 1ene 1 y.e. 3a 3 mryku. Korjga y Hux ocTansoch paBHOE KOJTMYECTBO PAKOB (B MITYKaX),
oam nonpocuan Toma mpojaTh BCEX paKoOB MO YKa3aHHBIM IeHAM, a CaMW OTIIPABUJIUCH JTOBUTH
HOBBIX PAaKOB, HO He ToiMaj i HU ojHOro. JIeHuBbiit ToM cmermman Bcex pakoB B Kydy W CTaJ
IpoJlaBaTh To 2 y.e. 3a 5 mMTYyK. B pe3yabraTe mpoiaku BceX pakoB 1ToMm BbIpyYMJ Ha 7 y.e.
MeHbIIe, YeM Buipyduan 06l buir u /IxKek BMecTe mpu nepBoHadaabHBIX 1neHax. CKOJIBKO paKoB
npogan Tom? CKOJIBKO y.e. mporafaj (WM BHITAAJI) Ha ITOH CIAeTKe KaXK/blii U3 YYACTHUKOB,

ecan Bbunn n [Ixkek mogesuan BRIpYUYKY Toma momosiam MexKiay coboii?

B2 HedecrHblil epekyniuK UCIOIb30BAJ PHIYazKABIE Bechl ¢ HepaBHbIMU "tredamu". Tloky-
nasi MyKy, OH HOMeIIaJ ee Ha KOPOTKHUI phldar CBOUX BECOB, M 9TO MO3BOJSIO €My IMOJIydarh 13
KIJIOTPAaMMOB HCTHHHOTO Beca, oliadnBas 12 kuorpaMMoB. [IpogaBast MyKy 1o Toif ke IeHe 3a
KIJIOPAMM, OH TOMEIIa/I I'Py3 Ha JJIMHHBIA phlUar Tex yKe BecoB. Biarogapst 5ToMy OH HOJLY i
25 nuHaAp 3a jgeHb. CKOJIBKO 3allIaTHI OH 3a MYKY IPH ee IMOKyIKe?

B3 [Ilepsbiil cias cogep:xut 10% semecrsa A, 35% Bemecrsa B n 55% Bemecrsa C, Bropoii
conepxkut 20% semectBa A, 60% Bemectsa B u 20% semectsa C, tperuii comepxkutr 30% Be-
mectBa A, 10% Bemecrsa B n 60% Bemecrsa C. Tpebyercsa n3 Tpex CILIABOB COCTABATEL HOBBI,
B KOTOPOM cojlepzKaHue Bemectsa A Oyiaer pasno 15%. B kaknx npegenax OyieM 3aKIH09aThCs

IPOIEHTHOE cojepzKanne BemecrBa C B HOBOM cILIaBe?!
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T169 (2009-2010) TocynapcTBenHbIil yHuUBepcuTeT—BhIciiada mikosa skoHomukn Bapuant 1

Maremaruka aja 11 Kaacca
3amanus mepBOTO Typa
BapuaHT a1 HESKOHOMUYECKUX HAIMPaBJIEHU

Samauug A1-A20
IIpu BbinosiHeHun 3agauuii A1-A20 B 6s1aHKe OTBETOB HaiifuTe HOMEP BBIMOJIHSIEMOTO 3a/IaHUd M OT-
MeThTe KJIETOUYKY, HOMep KOTOPOil COOTBETCTBYET HOMepY BBIOpAaHHOI'O BaM¥ OTBETa, B COOTBETCTBUM
c obpasnoMm Ha GiaaHke.

y:l'2—3,
2+ y? =97

OJTHO JiBa Tpu YeThIpe Wan 0O0JIbIe peleHuil Her
A2 Bousbmmii Kopens ypasuenus > + 6z + 5 = 0 pasen

1
A1 [2] - [3]5 [4] -1 [5] -5

A3 Bunn gobasun B konuiky 30 y.e., B pe3yJbTare 4ero cyMMa B Konmuiake Bo3pocaa uHa 20%.

A1l Cxoabko pereHuit "MeeT cucTeMa {

CKOJBKO y.e. HY’KHO J00AaBUTHh B KOMUJIKY MOCTE ITOTO, 9TOOBI CyMMa B KOTIIKE B PE3yJIbTaTe

BTOPOT'0 BKJIaJla Bo3poc.a emie Ha 20%7
[1]30 [2] 32 [3] 36 [4] 48 [5] 42

.
A4 Hawnmenbmmii MOTOKATETHHBITT KOPEHb YPABHEHHUS Sin 5= 3 paBeH

2
7r 27T 37T @477 57r

z—1 T —
A5 Tunepbosa y = —% mmepecekaeT rumnepbosy y =
X — T —

BoIpazkeHns x2 + > pa;BHO HaTYypaJIbHOMY YHUCJIy, OCTATOK OT JIeJIeHHs] KOTOPOTrO Ha D PaBeH
1[2]2[3]3 [4]4 [5]0
A6 TIpomssomnas dbyukumn f(z) = 2008227 — 200722 & Touke = 1 panma

[1] -1 [2]1 [3] 2008 [4] 4015 [5]0

A7 EjuncTBeHHBIH KOpeHb ypaBHeHHS 2 - 6° = 121 paBeH HATYpaJbHOMY UHCIY, OCTATOK OT

7
] B TOUKE (x; y), nupuuem 3HaUeHHE

JeJIeHUsI KOTOPOTO Ha 5 paBeH
1[2]2[3]3 [4]4 [5]0
72

A8 KacarenrbHast K mapaboJie y = 5 IIPOBEIEHHAsT Yepe3 TOUYKY 3TOM HapaboJibl ¢ abCIUCCO
x = 18, mepecekaeT 0ch aDCIUCC B TOUKE, aDCIICCa KOTOPOH paBHa HATYPAJIbHOMY YHUCIY, OCTATOK

OT JieJIeHUsT KOTOPOTO Ha O paBeH
1[2]2[3]3 [4]4 [5]0

A9 CkOIbKO  IEJBIX  YHCeT  CONEePXKHUTCI B obmacTh  ompeieaeHds  |(PyHKIUN

22+ 7+ 12
f(2) = = ?
vV—x®+Tr —12

OJHO MJIM HU OJHOI'O Ba Tpu @ qgeTbIpe MISITH WA OOJIBIIE MTSATH
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T169 (2009-2010) TocynapcTBenHbIil yHuUBepcuTeT—BhIciiada mikosa skoHomukn Bapuant 1

A10 Cymma Bcex pa3IuYHBIX 3HAYEHHWI TapaMeTrpa p, TPH  KOTOPBIX  YpaBHEHHE
(z —4)(z —p)
2?2 — 10z + 21
JeJleHns KOTOPOTO Ha 5 paBeH

[1]1[2]2[3]3 [4]4 [5]0

A11 HauGombimee snavenne dynxmun f(z) = 14z — 2° — 44 pasno

[1]1[2]2 [3]3 [4]4 [5]5

A12 3nauenne Berpazkenns 27'°8%1 16 papHo maTypasbHOMY YHCITY, OCTATOK OT [€JE€HHS KOTOPOIO

= (0 wmMeeT pOBHO OJWH KOPEHb, paBHA HATYPAJBHOMY YHCIY, OCTATOK OT

Ha b paBeH
1[2]2[3]3 [4]4 [5]0
A13 Cxkoabko Pa3IUIHBIX [EJIOYNCIEHHBIX pertenuit nMeer HEPABEHCTBO

(:1:2 — 11z + 28) (ZB — 6\ + 8) < 07 Yikaxkure 0oCTaTOK OT JICJICHHS STOr0 YhCJa Ha 5.
1[2]2[3]3 [4]4 [5]0
A14 Ecmm gucno L = |b— a| paBHO pacCTOSHHIO HA YUCIOBON OCH MEXKJIy abCIHMCCON TOYKH
MHHIMYMA 2 = a W abCIuCCoil Toukn Makcumyma x = b dyukmun f(x) = 2° — 922 + 15z, To
Le(0;15) [2]Le[1,5; 2,5) [3| L e[2,5: 3,5) [4] L €[3,5; 4,5) [5] L € [4,5; 999)
A15 Ecim rogosas npouenTHas craBka B Oanke pasaa [00% IpH yCIOBHH €KeMECAIHOTO Ha-
qucJIeHus TpoieHToB, 1o BKJaa 1000 py0., c/ielaHHbIi B HAaYa/e roja, dyepe3 4 Mecsia COCTABUT
cymmy (B py0JIsix, yKaxkuTe HauboJiee TOYHOe 3HAUEHUE)
5600 [2] 4000 [3] 2800 [4] 2000 [5] 1400
A16 Hawmenbinuit (nim e IMHCTBEHHBIN) Kopenb ypasHenus logg(z — 7) + logg(z — 9) = 1 pasen

HATYPaJIbHOMY YHCJIY, OCTATOK OT JeJeHUs KOTOPOTro Ha 5 paBeH
1[2]2(3]3 [4]4 [5]0
4/3

-1
A17 Ecmu f(z) = 1;2/371 — 23w A= f(27), 10
22/3 —

A€ (—999; 1,1) Ae[1,1; 2,21) [3]14 € [2,21; 3,37) A €[3,37; 4,51)
A € [4,51; 999)

A18 Ecmm umeso  p  paBHO — HAWMEHBINEMY  MOJOXKUTEILHOMY  KOPHIO — YpaBHEHUS

27
c0s(2004 ) + cos(1247x) = 0, TO 3HAYEHWE BHIPAKEHHS — PABHO HATYPAJILHOMY YHCIY,
p

OCTATOK OT JIeJIeHUsI KOTOPOro Ha H paBeH

1[2]2[3]3 [4]4 [5]0
A19 B rpeyronbauke OucceKkTpuca yria, obpa3oBaHHOro croponavMu AB = 16 u AC' = 24, pac-
cekaet ctopony BC' Ha OTpe3KH, MEHBINH W3 KOTOPHIX mMeeT mauHy 12. Jauaa OG0JbIIero mn3
9THX OTPE3KOB PaBHA

[1]18 [2] 14 [3] 24 [4] 16 [5] 20
A20 IIpousseenne BeeX pasTHIHLIX KopHeii ypasrenus (12 — 37 + 3)* — 12(2? — 3z +3) +35=10

— HATypaJbHOE YUCJI0, OCTATOK OT JeJIeHNs KOTOPOro Ha D paBeH

[1]1[2]2[3]3 [4]4 [5]0
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T168 TocynmapcTBeHHbIil yHUBepcuTeT—BhIciIas IIKoJia 95KOHOMUKA Bapuant 1

Maremaruka aja 11 Kaacca
3amaHns IepBoOro Typa
BapuauTt njis HEIKOHOMUYECKUX HaIIpaBJICHUIIA
Samannusa B1-B5

OTBerom Ha 3amanua B1-B5 no/mkHO OBITE HEKOTOPOE II€JI0€ YHCJI0 WM YHCJI0, 3allUCAHHOE B BUE
JECATUYHOM apobu. DTO YMCIIO HAA0 3amucaTh B OJIAHK OTBETOB CIIpaBa OT HOMEpPa BBIMMOJHIEMOTO
3a/laHud, HaUNHasA ¢ nepBoii Kiertoukn. Kakayo nmudpy, 3HaK MUHYC JJIS OTPUIATEJIbHOTO YMCJa

" 3aldTy0 B 3alucu ,Z[ecﬂTPI‘IHOﬁ ,Z[pOGI/I IIUIIIUTE B OT,He.TIbHOﬁ KJIEeTOYKe E,Z[I/IHI/IIIBI H3MepeHHﬁ, a
TaK>Xe CUMBOJI IIPOIIEHTAa NMUcaTh He HY>KHO.

B1 Haiiagure naubGosbiiee 3HaveHne mapaMeTpa ¢, IIpu KOTOPOM Hail1eTcst XOTs Obl OJHO 3HAYE-
pr + 8y =142,

" mmeer OECKOHEYHOE MHOYKECTBO PEIIeHHIA.
20 4+ py =

HUEe IlapaMeTpa p Takoe, YTO CUCTEeMA {

B2 Haiignre npomsBeenne BCeX PasIHIHbIX KOpHeil ypaBHenus x'°84% = 2563

B3 Haiiaure npousseenne BcexX pa3uIHbIX 3HAYEHUI MapaMeTpa p, IPU KOTOPHIX YpaBHEHNE
7% —2(p — 3)z + 4p — 7 = 0 ©MeeT POBHO OJMH KOPEHb.

B4 IlpeanpunuMaresb J0J:KEH H3PACXOA0BATH B 00IIeil ciokuocTr 1440 y.e. HA 3aKynKy 0060-
pyaoBanus (18 y.e. 3a oJHy ycTaHOBKY) M HaeM nepconata (12 y.e. 3a 4dejioBeka B pacuere Ha
rOJ1), IIPUYEM €ro JOXO/[ PABEH YUCIEHHO IPOU3BEJICHUIO KOJNIECTBA YCTAHOBOK HA YHCJECHHOCTD
nepconasia. Haiignre nanGobinmii BOSMOKHBIN J10X0/1 (B y.e.)

B5 bwunn n Jxxek, paboTas COBMECTHO C IJIAHOBOW MPOU3BOIUTEIBHOCTHIO, CTPOAT OJUH JIOM
3a 13 ameit. Ecim Bun noseicut ¢Boo npoussoaurenbHocTh Tpyaa Ha 40%, a [Ixkek monmsuT
CBOIO TIPOM3BOAMTEIHLHOCTH TpyAa Ha 40%, To oHu BMecTe nocTposdT oM 3a 10 gaHeil. 3a cKoIbKO
gueit JIxkek mocTponuT oM, paboTas B OJUHOUKY C TLIAHOBOHM MPOU3BOIUTEILHOCTHIO!

Samanuga C1-C10
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T832-10 (2009-2010) T'ocynapcTBeHHbI yHUBepcUTeT—BbIcilasd MIKOJa SKoHOMUKEA BapuaHT 1

Maremaruka mora 10 kjacca
Samanusa A1-A16

Ilpu BeimosiHeHuu 3agaHuiit A1-A16 B BiiaHKe OTBeTOB HalijuTe HOMEP BBIIIOJIHIEMOT'O 3aIaHUs U OT-
el

MeTbhTe KJIETOUKY, HOMEP KOTOPOM COOTBETCTBYEeT HOMEPY BbIOPaHHOI'O BAMM OTBETA, B COOTBETCTBUN

¢ obpasioM Ha bitanke.

A1l Ecim gucio S paBHO cyMMe BCEX Pa3MIHbIX KOpHel ypaBuenus 4|x| = 2 + 15, To

[1]5 € (—999; 2,1) [2]5€[2,T; 3,2) [3]S€[3,2; 4,3) [4]5 € [4,3; 5,4)

S e [5,4; 999)
A2 Ecium HakjIaIHBIE PACXOJbl YMEHBIINTh B YeTHIPE pa3a, a MPOYhe PACXOIbl YBEJUYUTH B
BOCEMb Pa3, TO O0IMHe PACXOJbl YBEIMIaTcsd B Tpu pas3a. [lepBoHadaabHO MpoYne pacxoibl ObLIN
MeHBITe HaKIaaubIX Ha n%, rie

n e (0; 20) [2]m e [20; 30) [3]n € [30; 40) [4]|n € [40; 50) [5]n € [50; 100)
A3 Ecim buin noBeICUT €BOIO IMPOU3BOAMTEIHLHOCTH TPpyAA B 7 pa3, a [kek Oymer paboraThb
0 ILJIAHY, TO BPeMsl COBMECTHOT'O BBITIOJTHEHUsT pabOThl YMEHBIUTCA B 5 pa3. [Lnanoas mpouns-
BOJAUTEFHOCTE TPy/aa Bujia oTHOCHTCS K IJIAHOBON mpousBoauTeabHOCTH J[2Keka Kak

[1]1:2[2]2:3[3]1:3[4]2:1[5]3:1

A4  Cywmma BCex pasamaHBIX KopHeii ypasrernus (1 — 2)(z? — 5z + 6) = 0 pasna

6 [2]7[3]12 [4]8 [5]5
A5 Tlosseka Hazaj Banosoii BayTpernunii npoaykr (BBIT) @eonun 6bu1 Ha 55% Gosbie, qem
y Mypynaun. C tex nop ®@eonnsa yseanunia BBIT na 20%, a Mypyuana — na 24%. Tenepr BBII
Qeonnu 6os1bme BBIT Mypynun na

50% [2]51% [3] 52% [4] 53% [5] 55%

A6 CyvmMa Bcex pasJnyHbBIX 3HAYCHWI IapaMerpa p, 1P KOTOPBIX  ypaBHEHHE
T —p
2 —2x —15

(1] -1 [2]2 [3]3 [4] 15 [5] —15

AT YKakuTe MHOXKECTBO BCeX 3Haqu1/1171, KOTOpPbIE MOZKeT IIPUHUMATDh BEJIUYHUHa T IIPU OAHO-

= (0 He mMeeT KOpHEH, paBHA

BPEMEHHOM BBITIOTHeHUN yeaoBuit 4x + 2y = 10 u |y — 4] < 3

(—1: 2] [2][~1; 3] [3] [1; 3] [4] [-1; 6] [5] 2: 6]
A8 Jloxox mo Bkiamy B Ganke B pasMepe 20% Haumcigercsa B KOHIE roja W IPHOABIAETCA K
cymme BKJaJa. Ha CKOJIBKO MPOIEHTOB CyMMa BKJIaJia B KOHIIE HSTOTO rojia DOJIbIE CYMMBI B

KOHIIE BTOPOro rofa? Ykaxkure OmzKaiflee K TOYHOMY OTBETY 3HadYeHUe (B IPOIEHTAX ).
[1] 44 [2] 40 [3] 60 [4] 73 [5] 64

A9 [lpn Kakux 3HaYeHHAX HapaMeTpa p CHCTeMa ypaBHEHH {(p —3)z+dy=p+1L

numMmeeT
v+ (p-5y=p—>5

GECKOHeTHOe MHOYKECTBO peleHuii’?
IpU OJIHOM 3HAYEHUH Hapamerpa p, npudeM p € (—3; 3)
IIPU OJIHOM 3HAYEHWHU MapaMeTpa p, npudem p € (—oo; —3]

[IPU OJTHOM 3HAYEHUH HapaMeTpa p, npudeM p € [3; +00)
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T832-10 (2009-2010) T'ocynapcTBeHHbI yHUBepcUTeT—BbIcilasd MIKOJa SKoHOMUKEA BapuaHT 1

IIPH JABYX 3HAYEHUAX [TapaMeTpa p

TaKWX 3HaUeHW#l ImapaMeTpa p He CYIIeCTBYeT

A10 Tpu yIuTKH HaxXOAATCS B BepIIMHAX PABHOCTOPOHHEro TpeyrojbHuka ABC co cTopoHoii
288 cm. YimTka A Bcerma moJiser B ¢TOpoHY yauTku B, Yianrka B mosser B ctopony yantku C
VJIIUTKA TOJ3eT B CTOPOHY YJIUTKH A, CKOPOCTH BCEX YIUTOK MOCTOsHHA U paBHa 1 cm/cek. Yepes
CKOJTGKO CEKYHJ OHH BCTPETATCA! YKaKUTe OCTATOK OT JedeHus OJauzKaillliero HaTypaJbHOIO

qucaa Ha D.

[1]1 [2]2 [3]3 [4]4 [5]0

A11 OcnoBanug Tpamenuu paBHbl 24 u 8. BoKOBbBIe CTOPOHBI OTCEKAIOT OT IPAMOI, mapaJsiie/ib-
HOI OCHOBaHWIO, 0Tpe30K M N, jajuHa KoToporo paHa 18. JIMHA MEHBITEro w3 OTPE3KOB, HA
KOTOPBIE PACCEKAIOT NUATOHAIN Tpamenuu orpe3ok M N, paBHa x. YKaKUTe BEPHOE yTBEpPZKIe-
HUe.

z € (0; 1,6) z € [1,6; 2,6) [3] = € [2,6; 3,6) [4]z € [3,6; 4,6) [5] = € [4,6; 999)
A12 B tpeyroapauke PQR ouccekrpucet PM, (QN, RK mnepecekaiorcs B Touke (), mpudem
M e QR, N € PR, K € PQ, orromenne ctopoH QR : PR : PQ) =6 :7: 8. [Liomaab Tpeyrosb-
nuka PKO pasuna 70. Haiigure miomanas tpeyroabauka QM O.
A13 Ecmm gmcno S paBHO cyMMe BceX pPa3/MdHBIX KOpHe# ypaBHeHusi sin2x + 4cosxz = 0,
npuHAIeRAMuX TpoMexyTKy (0; 27), To

S € (0; 2,1m) S e 2,1m; 3,1x) S e [3,1m; 4,17) @ S € [4,1m; 4,97)

S e [4,97; 999)
A14 Ecmm  umcnmo X paBHO — HaMMEHbBIIEMY — HOJIOXKHTEILHOMY — KOPHIO — ypaBHEHHS
V3 (sin(192) + sin(332)) = 2sin(522) cos(7x), To 3Hauenme Bhpakenus 7-X | paBHO Ha-
TYpPaJbHOMY YHCJIY, OCTATOK OT JeJeHHs KOTOPOTO Ha b paBeH

1[2]2[3]3 [4]4 [5]0
A15 Ilapoxoj u 0T OTIIBLIN OJJHOBPEMEHHO BHH3 TI0 T€UEHUIO PEKN U3 MyHKTa A B mMyHKT B,
napoxo/i B B moBepHys1 oOpaTHOo u Ha myTH u3 B B A BCTpeTHI MJIOT, KOTOPHIH K 9TOMY MOMEHTY
MPOTITBIT - PACCTOAHNAS AB. OrHormrenre cKOpoCTeil Mapoxoa B CTOSTYEH BOJE M TEUEHUS] PEKU
pPaBHO

B ET @56
A16 Ecim Buin moBeICHT CBOIO HPOM3BOAUTEIBHOCTH TPyAa B H pa3, a JIJKeK MOHU3HUT CBOIO
IPOU3BOIUTEIBHOCTD TPY/a B 4 pa3a IPOTHB ILJIaHA, TO BPeMs COBMECTHOT'O BBITIOJTHEHUS PAOOTHI
YMEHBIIUTCA B 2 pasa. [L1aHoBas IPOM3BOAMTEIHLHOCTh TPYAa DBuiia OoTHOCHTCS K ILIAHOBOW

MPOU3BOIUTEIHHOCTU JI2KeKa Kak

[1]7:12[2]5:7[3]11:15 [4]6:11 [5]5: 12
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T832-10 (2009-2010) T'ocynapcTBeHHbI yHUBepcUTeT—BbIcilasd MIKOJa SKoHOMUKEA BapuaHT 1

Maremaruka mrg 10 kJjgacca
Samauusa B1-B3

OTBerom Ha 3agannsa B1-B3 moykHO GBITH HEKOTOPOE IIeJI0€ YNCJIO0 WA YNCJIO, 3allMCaHHOe B BHOE
JEeCATUYHON apobu. DTo YMCI0 HaLO0 3almncaTh B BJaHK OTBETOB CIIpaBa OT HOMepa BBIMOJIHAEMOTO
3a/laHNdA, HaYnWHas c nmepBoil Kaerouku. Kaxkayo nmudpy, 3HaK MUHYC IJIsI OTPUNATEIHBHOTO YHCJIa

" 3al9TYI0 B 3allUCU JEeCATHYHON Apobu mnuinmre B OTAEJbHOU Kierouke EmmHHIBI m3MepeHHnii, a
TaK>Xe CHMMBOJI IIPOIEHTA NHCATh HEe HYXKHO.

B1 bBunn mpogasan 60a1biux pakoB Mo IeHe 1 y.e. 3a 2 mTykH, /kek mpomaBan MaleHbKUX
pakoB 1o 1ene 1 y.e. 3a 3 mryku. Korjga y Hux ocTansoch paBHOE KOJTMYECTBO PAKOB (B MITYKaX),
oam nonpocuan Toma mpojaTh BCEX paKoOB MO YKa3aHHBIM IeHAM, a CaMW OTIIPABUJIUCH JTOBUTH
HOBBIX PAaKOB, HO He ToiMaj i HU ojHOro. JIeHuBbiit ToM cmermman Bcex pakoB B Kydy W CTaJ
IpoJlaBaTh To 2 y.e. 3a 5 mMTYyK. B pe3yabraTe mpoiaku BceX pakoB 1ToMm BbIpyYMJ Ha 7 y.e.
MeHbIIe, YeM Buipyduan 06l buir u /IxKek BMecTe mpu nepBoHadaabHBIX 1neHax. CKOJIBKO paKoB
npogan Tom? CKOJIBKO y.e. mporafaj (WM BHITAAJI) Ha ITOH CIAeTKe KaXK/blii U3 YYACTHUKOB,

ecan Bbunn n [Ixkek mogesuan BRIpYUYKY Toma momosiam MexKiay coboii?

B2 HedecrHblil epekyniuK UCIOIb30BAJ PHIYazKABIE Bechl ¢ HepaBHbIMU "tredamu". Tloky-
nasi MyKy, OH HOMeIIaJ ee Ha KOPOTKHUI phldar CBOUX BECOB, M 9TO MO3BOJSIO €My IMOJIydarh 13
KIJIOTPAaMMOB HCTHHHOTO Beca, oliadnBas 12 kuorpaMMoB. [IpogaBast MyKy 1o Toif ke IeHe 3a
KIJIOPAMM, OH TOMEIIa/I I'Py3 Ha JJIMHHBIA phlUar Tex yKe BecoB. Biarogapst 5ToMy OH HOJLY i
25 nuHaAp 3a jgeHb. CKOJIBKO 3allIaTHI OH 3a MYKY IPH ee IMOKyIKe?

B3 [Ilepsbiil cias cogep:xut 10% semecrsa A, 35% Bemecrsa B n 55% Bemecrsa C, Bropoii
conepxkut 20% semectBa A, 60% Bemectsa B u 20% semectsa C, tperuii comepxkutr 30% Be-
mectBa A, 10% Bemecrsa B n 60% Bemecrsa C. Tpebyercsa n3 Tpex CILIABOB COCTABATEL HOBBI,
B KOTOPOM cojlepzKaHue Bemectsa A Oyiaer pasno 15%. B kaknx npegenax OyieM 3aKIH09aThCs

IPOIEHTHOE cojepzKanne BemecrBa C B HOBOM cILIaBe?!
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Omuvmnumaga I'Y-BIIIO. dakyabTeT MaTeMaTUKMH.
11 knacc. 1 Typ. JeMOHCTPALMOHHLIM BapUAaHT.

1) Bacs u Ilers 6GeraioT Ha KOHbKAX IO KPYI'y € HOCTOAHHBIME CKOpocTsamu. Korga
oHu OeryT B OJHOM HampasieHuu, Baca moronser [leTio xaxabre 12 MuHyT, a
KOT'JIa OHU OeryT HaBCTPeUdy APYT APYTY, TO BCTPEUIAOTCA KaXKable 4 MUHYTHI. 3a
cKOIbKO MuHYT Bacs npoGeraer xpyr?

(Orsert: 6)

2) Hamaure HauGoJbmui oOmun geaurens qucen 8651 u 9073.
(Orser: 211)

3) CkoabKuMU CIOCOGAMHU CPEIU BEPIIUH TaHHOTO MPABUILHOTO 18-yrompHuKa MOXK-
HO BBIOPATH TPU TAaK, YTOOBI 0OPA30BAHHBIN UMU TPEYTOJIBHUK OBLI TYIOYT OJlb-

7

HBIM

(Oret: 504)

4) Kakoe MmakcuMaabHOE KOJIMIECTBO TOYEK nepecevdcHuss — IPU pa3JaudIHbIX 3HAY€-

HUAX IapaMeTpa ¢ — MOLYT UMeTh rpadguku GYHKINA y = Sinx u y = 5 r+a?

(Orsert: 5)

5) Ha kaxyio HAMGOJBIIYIO CTENEHb TBOUKY JETUTCS TUCIO
101 -102-103-...-199-2007
(Orset: 100)

6) IIpsamas y = a nepecekaeT rpadukK MHODOYICHA Y = 823 — 122 + 2x + 6 B Tpex
Toukax P, (), R, cauras cieBa Hampao. [Liomank Kycka mIoCKOCTH, OrpaHUYIeH-
HOTO oTpe3koM P() cHu3y u rpadgukoM CBEpPXY, paBHA ILIOMIAIN KyCKa IIOCKOCTH,
OTPAHUIEHHOT O 0Tpe3koM ()R cBepxy u rpadpukom cHusy. demy paBHO a?

(OTser: 5)

7) IL10CKOCTH 3aMOCTUIN OMHAKOBBIMHU IPABUIBHBIMU IIECTUYTOJbHUKAMU 6e3 IPO-
MYyCKOB U HAJOXeHu!. B 01HOM mecTuyroabHuKe Hanuca n 1ucao (. 3aTeM BO BCeX
IeCTUYTOJBHUKAX, UMEIOMNX ¢ HUM OOMIYIO CTOPOHY, Hanmucaau ducao 1. [lanee
BO BCEX IMYCTHIX MECTUYTOJbHUKAX, UMEOMNUX OOIIYyI0 CTOPOHY € T€MH IIeCTHU-
YIOJBHUKAX, B KOTOPBIX HAMMCAHO YUCI0 |, HAMUCAJIN GHUCJIO 2. DTY OMEePAInio
nosTopuau 200 pa3: Ha N + 1-oM m1are BO BCeX MYCTHIX IMECTUYTOJIbHUKAX, UMe-
I0IIUX OOIIYI0 CTOPOHY € TeMU IIeCTUYTOIbHUKAMU, B KOTOPBIX HAIKMCAHO TUCIO



10)

N, manucanu qucio N + 1. B ckoabkux mectuyronipHukax Hanucano quciao 1007

(Orset: 600)

Ha peke ¢ paBHOMEDHBIM TEYEHUEM MOCIEI0BATEIHHO PACHOJIOKEHB TP MyHKTA,
A, B, u C. Moropka uget or A 10 C cTOIBKO )Ke BpeMeHU, CKOJIbKO TILIATA ILILIBET
or B 1o C, a psccrosaue or B 1o C moTopka mpoxoaut B 12 pas OwIcTpee, deM
miAna masiBeT oT A 1o B. Hauaure ornomenue paccrosuun AC/BC.

(OTser: 4)

Oxpyx)HOCTD, mocTpoerHas Ha auaroHaan AC Tpamemuun ABCD kak Ha gumaMe-
Tpe, IPOXOAUT dYepe3 Bepmuuy B u kacaeTcsa 6okosou ctoposl C'D. OcHoBanus
rpanenun AD = 25 u BC = 9. Hautu guaronans AC.

(Orser: 15)

Po6unson Kpyso ryaser mo HeoOmTaeMOMY OCTPOBY, MMeIOIIEMY (oOpMy Tpe-
yroaeauka ABC co croponamu AB = 9, BC = 11 uw AC = 13. B kaxapm
MOMEHT MPOTYJIKM OH UIET Mapa/LIeJbHO KAKOU-HUOYIb CTOPOHE TPEyrOJbHUKA;
nougs 10 6epera, POOMH30H MOBOpavYMBAaET M MPOLOMKAET WATHU TPAMO BLUIYOH
OCTPOBA MapaJLIEIbHO IPYTOU CTOPOHE; TOUIA elne pa3 10 6epera — OMmATh MOBO-
padmBaet u T.1. [Iporyika HaunnaeTcs Ha cropore AC u3 Touku M, 111 KOTOpou
AM = 5. [lepBonadaabao PoOun30H aBMKeTCA MapasieabHo croporne BC'; npor-
IIyJKa 3aKaHIUBAETCS, KOrga OH BepHeTcsa B To4uky M. Hanru pasnocts mexay
JIIAHOUW Ty TH, TPOuaeHHOr0 Po6un3onom napaiensno cropoue AC u gauHOM 1Iy-
TH, IPOUJEHHOIO UM IapaJlelbHO cTopoHe AB.

(OTser: 4)



Oanmvmmaga I'V-BIID. ®akyabTeT MaTeMaTUuKN.
11 kjgacc. 1 Typ. demoHcTpanmoHHbiit BapuaHT. Pelniennus.

. Hycrb v; — ckopocrs Bacu, vy — ckopocts Ileru, a | — mymna kpyra. Toryga u3
IePBOI0 YCJIOBHS MOJydaeM, 94To 12v; = 4vy+1, a u3 Broporo 4v, +4vy = [. Takum
obpaszom, 24v; = 41, 1. e. Baca nmpoberaer kpyr 3a [/v; = 6 MUHYT.

. Bocnosbazyemest rem paxrom, uro HOJ (kb + r,0) = HOJI(b, r) mia nenvix k,r u
b. Orciona HOJI(8651,9073) = HOJI(422,8651) = HOJ(422,211) = 211.

. Iocuuraem caadaso yucao S TyHOyroJabHBIX TPEYTOJIBHUKOB C OTMEYEHHBIMH Bep-
muaavu A, B, C. Jlns nepoit Bepmuabl A nmeercsa 18 BapuanTos Beioopa. [lycrts
BepiuHa B HaxoauTcd Ha paccroguun n pedep or Bepruabl A. MOXKHO cauTaTh,
qro n < 8 (uHAuUe JI0OOW TAKOH TPeyroJbHUK OyAeT MpsMOYTOJbHBIM). YHcio
TPEYTOTLHUKOB, ¥ KOTOPBIX Yroa A Tymoit paBHO 8 — n, YHCJIO TPEYTOJbHUKOB C
TYUBIM YIVIOM B paBHO 8 — M, & YHUCJA0 TPEYTroJAbHUKOB ¢ TynbiM yrsiom C' paBHO
n—1. B urore momyqaem: S =18-2-3°_ (8 —n+7) =18-2-(7-4+8-7) = 3024.
Yucao BCeBO3MOZXKHBIX IIePEeHyMepanuil BepIiuH Tpeyrojbauka pasuo 6. Orcioga
YUCJIO TYIMOYTOJbHBIX TPEYTOJIHLHUKOB paBHo 504.

. Jlokaxkem cHadajia, 9TO 4UCJIO TOUYEK Iepecedenus: ne 6osbine 5. Beuay nederno-
CTH (PYHKIMH Sin T JOCTATOYHO paccMOTperTh ciaydait a > 0. Eciau rpadpuku pyHK-
muit y = sinr Uy = § + a uMeloT obmue To4KkKM npu r >= (), T0 ux He GosbIIe
JByX. JleficTBUTE/IbHO, BCe OHU PACIIOIOZKeHbI Ha oTpeske [0, 7], T. K. Ha OCTaIbHBIX

TPOMeKYTKaX, Tae sinz > 0 uMmeeT MecTO HEPABEHCTBO gx +a > gx > 571' > 1.

[Ipu srom Ha orpeske [0, 7] Touek nepecedenuss He Gosbire JABYX, u60 QyHKIUS
Sinl' — % — @ UMeeT Ha HEeM JdBa INPOMEzKYTKa MOHOTOHHOCTH. I/IS AHAJIOTUYHBIX
coobpazkenunit npu xr < 0 4UCJI0 TOUYEK HepecedeHus IrpadukoB He OoJiblne 3-X.

st Toro, 4To0bl yOCIUTHLCA, 9TO IAThH TOUEK HepecedeHrd ObIBAET, BO3bMEM 4 =
+. Honoxum f(z) = sinz — £ — . Torma f(—3m) > 0, f(—im) < 0, f(—&m) >
0,f(0) < 0,f(%5) > 0,f(m) < 0. T e f(r)venser smak He Menbme 6-Tu pas,

MIO3TOMY OHa MMeeT He MeHee H-TH HyJIeil.

. st nesioro uucsaa n 0603ua4uM yepes ords n MAaKCUMAaJIbHYIO CTENEHb JIBOKHU, ero
nensnyo. [lycTs [x] — mesast 9acTh BeIecTBeHHOTO Ynucaa o. HecooKHO BHIETS,
ato ordy n! = [§] 4+ [4] + [§] + ... (KommaecTso wncen or 1 g0 n, gensmmxcs Ha 2,
IUTIOC KOJMYeCTBO YHCe], JeIANMXCA Ha 4, IUII0C KOTHYECTBO YUCeN, JeIAMNXCA
Ha 8 1 T.1.). Orcroma ordy(101-102-103-...-199-200) = ordy(22%) = ord,(200!) —

100!
ord(100!) = [2°] = 100.



10.

[IycThb 79 < o1 < T3 — KopHH ypasHeHus 82° — 1222 42246 —a = 0. I[To ycioBuio
334490 f;f(8x3 —122% + 22+ 6 — a) dx = 0. MBI Hosry4aeMm cucTeMy ypaBHeHuil:
8y — 1222 4+ 209 +6 —a = 0, 8x3 — 1223 + 229+ 6 — a = 0, 223 — 423 + 23 + (6 —
a)re — (225 — 4x3 + 22 + (6 — a)x) = 0. I3 mee maxoaum, 9to a = 5.

MOKHO CYHTATDh, YTO JITUHBI CTOPOH INEeCTUYTOJBHUKOB paBHBI 1. 3aMeTHM, 4TO
IEHTPHI MECTHYTOJbHIUKOB, B KOTOPBIX HAIMMCAHO 4YHCJIO [N, caMu JiexKaT Ha CTO-
POHAX TPABUJIBHOTO IMECTUYTOJBHUKA S, & BCe MECTUYTOIbHKH ¢ UUCTaAMU, MEHb-
mumu N, jexar BHyTpu S (Jlerko mposepsercst o uHayKnun). Ha caemyrorem
mare KaykKJI0My IMeCTUYTOJIBHUKY C IIEHTPOM Ha CTOPOoHE S, HO HE B BEPIIHHE COOT-
BETCTBYET €JMHCTBEHHBIH IIECTUYTOJbHUK C 9ucjoM N + 1, a mecTruyroJbHUKaM
¢ IEHTPaMHU B BepIIHHAX S COOTBETCTBYIOT JIBA MIECTUYTOJbHUKA ¢ ducjioM N + 1
BHYTpHU. 3HAUHUT upu nepexoqe oT N K N + 1 9uCJIO TMeCTUyrOJIbHUKOB yBEJIHIH-
Baercst Ha 6. Takum obpaszom, Bcero nosy4daem 600 1MecTUyro/ibHUKOB C YHCJIOM
100 BaEYyTpH.

[Iycth 1 - CKOPOCTH MOTOPKM OTHOCHUTEJIbHO O€pera, a Vs - CKOPOCTb HLJISIIbIL.

Tora % = BU—C 13 TIEPBOTO yCa0BUg n 12 % = ‘2—5 u3 BTOporo. 13 3roii cucrembl
AC(AC 1) — AC
HAXOMUM, UT0 55(5g — 1) =12, T e. 55 = 4.

Tpeyrombuuku ABC u AC'D npsmoyroasasie. [lpu stom /BCA = ZC'AD. 3na-
ant cos ZBCA = % = 4. Orcrona AC = 15.

Beinumiem orHomeHust, B KOTOPOM ¢TOpoHbI Tpeyrojbianka ABC nensrces Touka-
Mu nepecedenuns mytu Pobmuzona Kpyso ¢ auvu. Ha mepsowm mrare cropona AC
neaurcss B orHorennn AM/MC = 5/8. 13 ycjoBus napajiebHOCTH MyTH CTO-
pPOHe IoJIydaeM, 9To cTOpoHa AB JeIuTcs B TOM K€ OTHOIIeHHH. 10 Ke BepHO U
st C'B. Takum odpaszom, Pobunzon Kpy3o NpuxouT B TOUKY, JEIMILYIO0 CTOPOHY
AC' B otaomennn 8/5. Eciu mpogo/izKUTh 9TOT MPOIECC, CTAHOBUTCS BUIHO, UTO
MPOTYJIKA 3aKOHIUTCS IPU BTOPOM Tiepecedernu mytu co ctoponoit AC. Tlpu srom
JUIiHA yTH, napajieabsoro cropore AC pasaa (5/13 + 8/13)AC = AC. Awna-
JIOTHYHO, JIIMHA, IIYTH, IapaJliebHOro cropone AB, paBaa AB. 3HaYUT HCKOMAasd
PA3HOCTh MKy JJIMHAMHU IyTeil paBHa 4.



MaremaTnka [Ipoduar Maremaruka

11 kiace

B sapuarme 6 3adav, pewerus ecex 3aday doaxHcHv, ObUMb 3aNUCAHDL NOIPOOHO CO BCEMU
BHYUCAEHUAMU, 00BACHEHUAMU U D0KA3AGMENCMEAMY. 360a4U MOAHCHO PEWAMDd 6 A1000M
nopadke. Bpems evinosnenus 3adanus 5 4acos.

1. Moxkno s pacnoyiokuth Ha 11ockoctu 2010 yrydeit Takum oOpa3oM, 9TOOBI HU Yepes
KaKyI0 TOUYKY IJIOCKOCTU HE ITPOXOJINJIO DoJiee JIBYX JIydeil, KayK bl JIyd IepeceKasicss pOBHO
¢ JByMsl JAPYTEMHU ¥ JIIOObIE JIB€ TOYKH Ha JIFOOBIX JIBYX JIydaX MOXKHO OBLIO COEIUHUTH
JIOMaHOI, IEJIMKOM COJIepzKaleiicss B 00beIMHEHUN STUX JIydeii?

2. Cpean Becex 4eTBepOK HaTypasbHbIx udncen (k,l,m,n), k > | > m > n, Haiijure TaKyro,
9TO CyMMa % + % + % + % MEHDIIE €TUHUILI 1 OJIMKE BCEro K Heil.

3. C maTypa/IbHBIM YHCJIOM IIPOU3BOJUTCS CJIEAYIONMIAsi OIEpaIlds: OTOPACHIBACTCA CaMasi
npaBagd nudpa ero JIeCATUIHON 3aIICH, TTOC/Ie Yero K MOJIyIeHHOMY T0cie ee 0TOpachbiBaHUs
quC/Ty TpudaBysieTcs yJiBoeHHast oToOporennas mudpa. Hanpumep: 157 — 15+ 2 X 7 = 29,
5+ 042 x5 = 10. HarypaabHoe 4nc/i0 Ha3bIBAETCA XOPOIINM, €CJIU TOC/Ie MHOTOKPATHOT'O
HpUMEHEHUsT 9TOM OIepaIiy MOy YaeMoe 9HUCIIO IlepecTaeT MeHaThed. Haliinre HanMeHbImee
100-3ra9HOE XOpOIIIee INCI0.

4. B ocrpoyrosbaoMm Tpeyroabunke ABC nposenena Beicota AA;. H — TodKa mepecedennst
BeICcOT TpeyrosbHuka ABC. UsBectno, uro AH = 3, A{H = 2, a paanyc OnmncaHHO# OKOJIO
tpeyrosbauKa ABC' okpyxKHOCTH paBeH 4. Haiijure paccTosHue OT MEHTPa 3TOH OKPYKHO-
ctu g0 H.

5. Ilycts & — Takoe umcso n3 uurepsaa (7/2, ), 9410

4 1 1
< - + > =1.
3 \sinx coszx

() (s o)
3 sin*z  costz

6. Yepes 1enTp cdepsl pajgayca /2 IpOBeIEHBl 6 IPIMbIX, MAPAIETbHBIX PeGPaM HEKO-
TOPOrO MPaBUJILHOrO Terpasyiapa. Touku mepecevenus: STUX MPAMBIX CO CHEpoil sBJIAIOTCS
BEPIIMHAME BBITYKJIOTO MHOTOI'DAHHUKA. BBhIIucnTe 00beM U ILJIONIA/Ib IIOBEPXHOCTU TOTO
MHOTOT'PDaHHUKA.

Jlokaxkure, 9TO YUCJIO

1eJjIoe U HaliauTe ero.

MexkpernonaJibHasi MHOTOTIPOGUIbHAs oJinMITra i MKoabHUKOB ['Y-BIIID 2010, 2 stan



OJINMITUAIA 9 KJIACC

1. N3BecTHO, 9TO 4MCTIO 0 + é nesnoe. JlokazxkuTe, 9To Yucao a® + a% —
TOXKE IIeJIOe.

2. Ckouspko cymecrByer gncea or 1 o 1000000, He ABISIONIAXCA HA
[TOJTHBIM KBaJIPATOM, HU TOJIHBIM KyOOM, HI I€TBEPTOil CTENEHBIO?!

3. IIpusemure pumep 10 pasjmIHbIX HATYPAIbHBIX YUCETT, CYMMa KO-
TOPBIX JIEJTATCS Ha KarKJI0e U3 HUX.

4. Ha CTOpOHaX TPEYIOJIbHUKa B3ATbI TOYKHU, JC/IAIIre CTOPOHBI B OJI-
HOM M TOM 2K€ OTHOIIICHHNI (B KaKOM-JI160 O/THOM HallpaBJICHUU O6XO,ZL&).
,HOKEL}KI/ITG, 9TO TOYKHU IlepeceueHud Meuad JaHHOI'O TpeyroJibHUKa 1
TpeyroJibHuKa, UMCIOIIEr0 BepIInHaMil TOYKMU AEJICHHA, COBIIaIdalOT.

5. Haiiure cymmy K03(DPUITMEHTOB TP HEYETHBIX CTEIECHAX & B MHO-
rousiere, KOTOpHIil nojtydaercs u3 poipazkenus (15— +1)1% B pesyin-
TaTe PacKPBITUS CKOOOK W IPUBEEHUS MMOTOOHBIX C/IaraeMbIX.

6. Jlaubl mosioKuTENbHbIE YUCTAA A1, A3, . . ., G,. JlOKaXKUTE, ITO ecym
1
ap+az+...+a, <3, 10
(I4+a)(l4ay) ...-(1+a,) <2

OJMMIIMAIA 10 KJTACC

7. Ckosbko cymectByeT duces or 1 o 1000000, He ABISIONIUXCA HU
IIOJTHBIM KBaJIPATOM, HU MOJHBIM KyOOM, H U€TBEPTON CTEIEHBIO?!

8. Haiiure cymmy ko3 uiineHToB Ipu HEYETHBIX CTEIEHIX T B MHO-
rowiene, KOTopblii mojtydaercst u3 soipazkenus (23— +1)1% 5 pesymnn-
TaTe PACKPBITUA CKOOOK U MPUBEJICHUS TI0JIOOHBIX CJIAraeMbIX.

9. JlaHbI IIOJIOXKUTEIbHBIE THUCTAA @1, d3, ..., 0,. JJOKaxKuTe, I4TO €cym
1
ap+az+...+a, <3, 10
(I4+a)(l4az) ...-(1+a,) <2

10. B mpocTpancTBe TOCTpOeHa 3aMKHYTad JIOMaHas TakK, 9YTO BCe 3Be-
HbS UMEIOT OJIMHAKOBYIO JIJIMHY U KaXKJIble TPU TTOC/IE0BATE/ILHBIX 3Be-
Ha TIOTIAPHO TEePIeHUKYIIpHbI. JIoKaKuTe, 9TO YUC/IO ee 3BEHbEB Jle-
Jurcd Ha 6.

11. /TokaxkuTe, 9TO CyIIECTBYET CTEIEHb TPOUKH, OKAHIUBAIOIAICS Ha,
001.

12. Jlama okpy»KHOCTH, TouKa A Ha Heil, n Touka M BHYTpHU Hee.
Pacemarpusatores xopet BC, npoxomsriue depe3 M. Jlokaxkure, 910
OKPY?KHOCTH, IIPOXOJISATIIIE Y€PE3 CEePEUHBI CTOPOH TpeyrobHuKoB A BC!
KaCAIOTCA HEKOTOPOU (PUKCUPOBAHHON OKPY2KHOCTH.

1



PEIMEHNSA 3A0AY 9 KJTACCA
1. a®+ % = (a+ 1)* — 2, a smaunr — Toxe nemoe.

2. Beero gucen 1000000. Cpean nux 1000 mOMHBIX KBAJIPATOB (KBaJI-
parsl guces ot 1 g0 1000) n 100 nosHbIx Ky60B (KBaapaTsl qucesa oT 1
710 1000), Ho u3 Hux 10 SBISIOTCA TaKKe IOJHBIME KBajparamu (3T0
KyObI 9HCes1, SBJSIONUXCS MOJTHBIMI KBaJpaTamu ducer or 1 g0 10),
nosromy 10 mocunTaHbl JBaKIbl. Bee deTBepThIe CTEIEHHW ABJISIOTCA
MOJTHBIMK KBaJIpaTaMi U, CJIE0BATENIBHO, yKe MOCUnTaHbl. Takum o0-
pasom, orser 1000000 — (1000 + 100 — 10) = 998910.

3. Hampuwmep, 1,2,3,6, 12,24, 48,96, 192, 384 (naumnHas ¢ 3 KazKj10e cJie-
JIyIOIIiee IHCJI0 BJiBOe GOJIbINe MpeIblayIero). B camom jese, cymma
BCeX 3TUX 4mces ecTh (68 = 2384 = 4-192 = 8-96 = 16 - 48 =
32:24=64-12=128-6=256-3=384-2="T768 1.

4. Ilycre A, B, C' — BepmuHBI TpeyTOIbHUKA, M — TOUKa IepecedeHnst
ero mequan, a Ay, By, Cy — Toukn nenenusi cropon BC, C A, AB coot-
BercTBenno. IIyers ornomenne 241 paguo k. Torma

BC
MA, = MB + k(MC — MB) = (1 — k)MB + kMG,

Anajornuno,

MB;, = (1—k)MC + kMA,
MC;=(1—k)MA+ kMB,

Tak kak M — Touka mepecedenust meguam Tpeyrojbanka ABC, nume-
eM BekTopHOe paBeHCTBO M A+ M B+ MC' = 0. Otciona ciejiyer, 9To

MA{+MB+MC; = (1—k)(MA+MB+MC)+k(MA+MB+MC) = 0,

a 3Ha4nT, M ecTh TOUKa IepecedeHust MeauaH Tpeyroyibauka Ay BC].

5. Ilyers S — cymma KO3 DUIMEHTOB IPU Y€THBIX CTEHNeHAX T, a S’ —
cymMMa KO3 MUITHEHTOB ITPU HeUeTHBIX cTeneHsx x. CyMma Bcex Kodg-
pUIMEHTOB B MHOIOYJIEHE €CTh €ro 3HaYeHne B TOYKe T = 1, Io3ToMy
pasua (13 —1+1)!% = 1. Takum obpazom, S+ 5" = 1. Paznocrs S — S’
€CTb 3HAYEHUE TOrO YKe MHOTOWIeHa B Touke © = —1. CreoBare/bHO,
S—8=((-12—=(-1)+ 1) =(-1+1+1)1 = 1. Orcrona S = 1.

6. JlokazkeM 110 HHyKIIUK O0J1ee 0011ee YTBEPKICHHE: €CIIU A1, A2, . - - , Oy,
— MOJIOYKUTEJIbHBIE YUCaa, TaKUe, 9TO a1 + ao + ... + a, < %, TO

(I4+a)(l4as) ...-(I+a,) <1+2-(a1+as+...+a,).

Baza nngykmun: odeBuano, 9to 1+ a; < 1+ 2a;.
1



Mlar unayknnm: mycts (1 4+a1)(14+ag) ... (1+ap) <142 (a1 +
as + ...+ ax). Jomuoxkasi 06e 4acTh HEPABEHCTBA HA IIOJIOKHUTEIHLHOE
auciio (1 + agyq), nomydaem

(I+a)(14az) ... - (T+ar)(14+ap1) <
<1+2-(a1+a2+...+ak)+ak+1+2-(a1+a2+...+ak)ak.

1
Tax Kak a; +as+...+ap < 5,102 (a1 + a2+ ...+ ap)appr < A,
a 3HAYNT,

(I+a)(14ag) ...-(T+ap1) <1+2-(ag+as+ ...+ ars1),

qTO U Tpe6OBaHOCb JOKa3aTh.

PEMIEHNS 3A7TAY 10 KJIACCA

7. CMm. pemrenne 3aja4n 2 s 9 Kitacca.
8. CmM. pemrenne 3aga4dn H 111 9 Kjacca.
9. Cwm. pemenne 3aga4un 6 1isg 9 Kiaacca.

10. IMycrb AgA; ... A, — nama jsomanas (Ag = A,, Tak Kak JoOMaHasl
3aMKHYTa). BBejieM B IIPOCTPAHCTBE JIEKAPTOBY CHUCTEMY KOOD/IMHAT,
OCH KOTOPO# mapaJiieJIbHbI IIEPBbIM 3 3BEHbsM HAaIlleil JoMaHoil, a Ha-
Jajio KoopauHaT B Bepiinue Ag. Torma kaxKjioe 3BEHO MapaJiie/ibHO
KaKON-HUOYIb M3 KOOPJAWMHATHBLIX OCeil, MpruYeM KOOPJMHATHI KOHIIOB
9TOro 3BeHa pazymdaiorcd Ha 1. Takum obpazom, mepBasi KOOpJnHaTa
Touku A, ecTb cymma +1 1Mo BceM 3BeHBbsIM, MmapaJuiebHbiM ocu Ox.
Tak Kak joMaHas 3aMKHYTa, 9Ta CyMMa paBHa HYJIIO, U, B YaCTHOCTH,
gerHa. CJie/1oBaTe/IbHO, KOJUIECTBO 3BEHBEB, MapaJiiebHbix ocu Ox
YeTHO. AHAJIOIMYIHO, KOJIMIECTBO 3BEHBEB, IMapaJIe/bHBIX KaxKI0i 13
oceif, YeTHO, a 3HAYUT N YeTHO. TaK KakK KaKJble 3 IOCIeI0BATEIbHBIX
3BEeHA MOIapPHO MEPIEHINKY/ISIPHBI, TO 3BeHbs, apaJslle/bHble KazK 0
u3 oCeil BCTPEYarTcs HA KaXKJIOM TPETheM MecTe. SHAYUUT, N JICJIUTCS
TaKXKe Ha 3, a cjeJloBaTeIbHO, 1 Ha 6.

11. Jlokazkem, 9TO CYIIECTBYeT CTelleHb TPOWKH, Jaloliasd OCTaToK 1
npu jestennn Ha 1000 (910 paBHOCKHIBHO hopMyupoBKe 3aja4n). Tak
KaK 9UCJIO PA3JIMIHBIX OCTATKOB OT jejieHnd Ha 1000 komedHo, TO Cy-
IIECTBYIOT JIBE CTEIIEHW TPONKHM, JIAOIIe OJIMHAKOBbIe ocTaTKu. [lycTh
sro uncia 3F u 3!, e k > 1. Torya uncio 31381 —1) nemmres ma 1000.
Tak kak 3! He mesurea nu Ha 2, oy Ha 5, unciao 3¥7 — 1 Taxxke nesmres
Ha 1000. Dro 3nauut, uro unciao 3¥7! naer ocrarok 1 or jesieHus Ha

1000.
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12. Ilycrs O — neHTp JlaHHO# OKPY2KHOCTHU. Pajinyc OKpy»KHOCTH, IIPO-
XOJISIIIell Yepe3 cepeHbl CTOPOH TpeyroabHukoB ABC, paBeH 10JIO-
BHUHE PAJINyCa MCXOIHON OKPYKHOCTH, TaK KAK TPEYTOJbHUK C BEPIIH-
HaMUI B cepeJinHaxX CTOPOH 1moao0eH Tpeyroabauky ABC' ¢ koaddurm-
€HTOM % [TosTomy siytst Beex TpeyrosbHUKOB A BC 9TOT pajinyc mocTos-
ned. Cjre1oBaTeIbHO, HAM JOCTATOTHO JI0KA3aTh, 9TO IEHTPHI BCEX Ta-
KX OKPYKHOCTEl ITPUHAJIICKAT OJIHON (PUKCUPOBAHHON OKPYKHOCTH.
Tak Kak TpeyroJibHUK C BEPIIMHAMU B CEPEJIMHAX CTOPOH IE€PEBOJINT-
¢ B TpeyroiibHuK ABC romoreTneil ¢ MeHTPOM B TOYKE IE€pecedeHust
MeJIMaH U KOI(MMUIMEHTOM —2, TO YKe CaMOe BEPHO U JJIsi OKPYKHO-
cTell, OIIMCAHHBIX OKOJIO 3TUX TPeyroIbHUKOB. CJie/10BaTe/IbHO, IEHTPbI
OKPY2KHOCTEH, MPOXOISAIINX U€Pe3 CePEJIMHbl CTOPOH TPEYTOJIbHUKOB
ABC nonydatorcs u3 Toukn () TOMOTETHEH ¢ IEHTPOM B TOUKE IIepece-
JeHus MeuaH u Koagduimentom —2. [losTomy jtocTarodno jgoKa3aTh,
9TO MEHTPHI TOMOTETHH (T.€. TOUKHU [IepecedeHnsl MeJUaH TPEyroabHI-
koB ABC) nexar Ha ofHON OoKkpyxKHOCTH. TouKa mepecedennst Mejn-
aH IEePeBOJIUTCS B cepejuny cropoHbl BC' romoreTneil ¢ MEHTPOM B
(purcuposannoii) Touke A u koadunuenTOM % [TosTomy stocTaTod-
HO JIOKa3aTh, YTO cepeanubl Xopa BC' jexkar Ha OJHON OKPY:KHOCTH.
[Iycte N — cepemuna xopabl BC'. IlockosbKy pajuyc, mpoxosiiuit
Yepe3 CepejinHy XOP/Ibl, HepreHauKy/asaper eif, yroaq ONM upsmMoii.
CrnenoBaresbHo, ToUKa N jiekuT Ha ((DUKCHPOBAHHOI) OKPYZKHOCTH C
nuamerpom OM | 910 n TpeOOBAIOCH.
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