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BapuaHTt N2 2887324

1. B 1 Ne 77338. B 0oOmIe:kuTuii MHCTUTYTAa B Ka)XIOH KOMHATE MOXKHO MOCEJIUTh UYETHIPEX YEJIOBEK.
Kaxkoe HanmeHbIllee KOMMIeCTBO KOMHAT HEOOXOUMO JJIS TIOCENIeHH 83 MHOrOPOTHUX CTYACHTOB?

Pemenue.
Paszgem &3 Ha 4:

83 3
22 =202,
4 4

3HauuT, 115 OCENeHHs 83 MHOTOPOJHUX CTYJEHTOB HeoOXoanma 21 KoMHaTa.

OTrBerT:21.

2. B 2 Ne 26645. PozanuHas nieHa yueOnmka 180 pyOnedt, ona Ha 20% Bbllie onroBoi IeHbl. Kakoe Hav-
OOJIbIIIee YHCIIO TAKUX YIC€OHUKOB MOYKHO KYTIUTH 10 onroBoit 1iene Ha 10000 py6eit?

Pemenue.
Po3nnunas neHa yueOnuka coctaBisieT 120% ot omroBoit neHbl. YTo0b! Halitu 100% 1eHbI pa3nenum

180 ma 1,2:
180 1800 _ 300

— = 150.
1,2 12 ;=10

ITockombky
2
10000 : 150 = 665,

1o onroBoii 1ieHe Ha 10000 pybiieit MOKHO KyIUTh 66 y4e0HHUKOB.
OTtBerT: 66.

reshuege.ru/test?nt=True&id=2887324&pub=F alse&print=true 111



23.12.13 reshuege.ru/test?nt=True&id=2887324&pub=False&print=true

3.B 3 Ne 26874. Ha pucyHke >KMpHBIMH TOYKaMH TMOKa3aHa IIEHA 30I0Ta HA MOMEHT 3aKpbITHsS OHpke-
BBIX TOProB BO Bce pabouue maHu ¢ 5 mo 28 mapra 1996 roga. [1o ropu3oHTanm yka3pIBarOTCs YUCa MECSI,
T0 BEPTUKAJIM — IIeHa yHIMM 30J10Ta B goyuiapax CIIIA. [y HarissTHOCTH )KUPHBIE TOYKU HA PUCYHKE COEU-
HeHbl JInHMe. Onpeenure o PUCYHKY, KAaKOro YHCJIa IIeHa 30JI0Ta Ha MOMEHT 3aKpBITHS TOPTOB OblLIa Hau-
MEHBIIEH 3 JTaHHBIN NIEPUOL.
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Pemenue.
W3 rpadmka BUIHO, YTO HANMEHBINEH IIeHa OblTa 6 MapTa (CM. PUCYHOK).

OTBerT:6.

4. B 4 Ne 26679. CrpourensHoii ¢pupMe HykHO TprioOpecTr 40 KyOOMETpPOB CTPOMTEIILHOrO Opyca y ofi-
HOT'O M3 TPEX MOCTAaBIMKOB. KakoBa HaMMEHbIIasi CTOMMOCTH TaKOM MOKYTIKK C TOCTaBKOM (B py0ssix)? LleHsl
Y YCIIOBUSL IOCTABKH MPUBEICHBI B TA0JIMILIE.

MocTaBWw MK Hena 6pyca3 CTOMMOCTb AOCTaBKM | [loNosIHUTEN bHbIE YCJ/I0OBUSA
(py6. 3a 1 m°)
A 4200 10200
5 4800 8200 Mpwn 3aka3e Ha cymmy 6onbwe 150 000 py6b.
AocTaBka 6ecnnaTHo
Mpwn 3aka3e Ha cymmy 6onbwe 200 000 pyb6.
B 4300 8200 AoctaBka 6ecnnaTtHo
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Pemenue.
Paccmorpum Bce BapuaHTHI.

[Ipu mokynke y mocTaBIIMKa A CTOMMOCTH 3aKa3a CKJIajablBaeTcs u3 cTommMocTH Opyca 4200 -

40 = 168 000 py6. u crommocTu noctaBku: 168 000 + 10 200 = 178 200 pyo.

[Ipu nokymnke y nocraBuwka b ctoumocth Opyca coctasiseT 4800 - 40 = 192 000 py06., 4TO MpeBHIIIACT

150 000 py0., moaTomy noctaBka OecruatHa. Takum obpaszom, ctommMocTh 3akasza 192 000 py6.

[Ipn mokynke y mnocTaBumKa B CTOMMOCTh 3aKa3a CKJIaJbIBaeTcs M3 cTtommMocTH Opyca 4300 -

40 = 172 000 py6. u crommoctu goctasku: 172 000 + 8200 = 180 200 py0.
CTonMOCTh CaMoro JICIIeBOro Bapuanra cocranisietr 178 200 pyoeid.

OTBeT: 178 200.
5.B 5 Ne 27714. JluaroHasm w300pakeHHOTO Ha pucyHke pomba ABCD

— — D, C

paBubl 12 u 16. Halinure nymHy Bextopa AB + AD.

Pemrenne.
— — — —

JlnmHa Bexktopa AB + AD paBna Bektopy AC. [JmiHa Bexropa AC paBha 16.

OTrBerT: 16.

6. B 6 Ne 319353. JIBe ¢aOpuku BBINYyCKAlOT OJWMHAKOBBIC CTEKJIa i aBTOMOOWIRHBIX (ap. I[lepBas
(dadpuka BoimyckaeT 45% 3Tux crekoin, Bropas — 55%. [lepBas ¢abpuka BoityckaeT 3% OpakOBaHHBIX CTe-
Kol a Bropast — 1%. Halinure BeposSTHOCTh TOro, 4TO CIy4alHO KYIUICHHOE€ B Mara3vHe CTEKJIO OKa)KeTCs

OpaKOBaHHBIM.

Pemenmne.
BeposiTHOCTB TOr0, 4TO CTEKJIO KYIUICHO Ha miepBoi (pabprke 1 oHo 6pakoBanHoe: 0,45 - 0,03 = 0,0135.

BeposTHOCTB TOr0, 4TO CTEKJIO KYIUIEHO Ha BTOpo# (pabprke 1 oHo OpakoBanHoe: 0,55 - 0,01 = 0,0055.

[Tosromy mo ¢opmyiie MOTHON BEPOSATHOCTH BEPOSITHOCTH TOTO, YTO CIy4aiHO KyIUICHHOE B MarasuHe

CTEeKIIO okaxkeTcst OpakoBaHHbIM paBHa 0,0135 + 0,0055 = 0,019.

OtseT: 0,019.
1
7. B 7 Ne 77384. Haiinure KOpeHb ypaBHEHUSA: - =3.
x_
Pemenue.
[TocnenoBaTenbHO NOMydaeMm:
1 6 3
=S54 1l==-dx==-x=—.
Ax—1 * 57T

OtBeT:03.

8. B 8 Ne 27863. LlenrpambHbiii yrom Ha 36° OoibIe OCTPOro BIMCAHHOTO YIJia, OMUPAIOMIErocs Ha TY

XKe Iyry okpykHocTH. Halinure BmmcanHbiil yrona. OTBET gaifte B rpaaycax.
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Pemrenmne.
BrmicanHbIi yros1 paBeH MOJIOBUHE IIEHTPAIbHOTO YIJIa, ONUPAIOIIETOCS HA TY )K€ AYTy OKPY>KHOCTH, 3Ha-
YUT

ZACB+36° =2/ACB < ZACB = 36°.
OTBerT: 36.

1
9.B 9 Ne 119976. MarepuanbHasi TOYKa ABIDKETCS MNPIMOIMHEHHO MO 3akoHy x(f) = 513 — 32 42t

(Tme x — paccTosHHUE OT TOYKH OTCUETa B METpax, f — BpeMs B CEKYHIaX, I3MEPEHHOE C Hadaja JIBIDKE-
Hust). Haijmure ee ckopocTh B (M/c) B MOMEHT BpeMeHH ¢ = 6 C.

Pemenmue.
Halinem 3axk0H U3MEHEHHST CKOPOCTH:

3
v(t) =X (1) = Etz — 61 + 2 m/c.

Torna Haxooum:

3
v(6) =3 -36—6-6+2=20ml.

OtBeT:20.

10. B 10 Ne 901. B npaBWwIbHOM TpeyroJibHOM IHMpaMUIE
SABC menuanbl ocHoBaHusa A BC nepecekarorcs B Touke O. ITno-
maae TpeyroibHuka ABC paBHa 2; 00beM IMpaMHUIbI paBeH O.
Haiinure nnvHy orpeska OS.

A
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Pemenue.
Otpe3ok OS BbICcOTa TpeyronbHOU mupamunsl SABC, ee 00beM BbIpakaeTcst popMyIIoi

1
V= gSABC -SO.
Takum obpazom,
k1% 3-6
SO=——=—=09.
Sapc 2

OrseT:9.
11. B 11 Ne 26808. Hait 24y (2x—y)Y)
. 0 . Haiinure 3pagenne Beipaxkenws (4x~ 4y~ — (2x —y)7) : (2xy).

Pemenmne.
BrimonaiM npeoOpa3oBaHys:

Ax? 4 y? — (2)c—y)2 _ 4x? +y> — 4x% + 4xy — y? _ dxy

=2
2xy 2xy 2xy
OTBeT: 2.
12. B 12 Ne 27976. Kosddummenr monesnoro aeiictust (KIIJ[) HexoToporo nBuraTtesnss omnpeaesseTcs
T\ —T-
Gopmynoii n = L2, 100%, rne Ty — TemnepaTypa HarpeBaTens (B rpaaycax KenpBuna), 7o — TeMrnepa-

1
Typa xojoawibHuKa (B rpaaycax KemsBuna). [1pu kakoit MuHnMaisHOM Temrnepatype HarpeBatens 77 KITJ

sTOro ABUraress oyaer He Menslue 15%, ecau Temneparypa xononwibHuka 15 = 340 K? OTBet Bblpasure B
rpaaycax KespBuna.

Pemenmne.
3amaya CBOAMTCS K PEILCHHIO HEPABEHCTBA 1] > 15 Npy M3BECTHOM 3HAYEHUM TEMIIEPATYPBI XOJIOIMIb-
nuka 7> = 340 K:

T, — 340
n>15e IT .100 > 15 < 1007} — 34000 > 1577 < T; > 400 K.

1
OTBeT:400.

13. B 13 Ne 27158. Haiijgure 1won@anb MOBEPXHOCTH IPOCTpPaH-
CTBEHHOTO KPeCTa, M300pa’KEHHOT0 Ha PUCYHKE M COCTABJICHHOTO 3
€MHUYHBIX KyOOB.

Pemenue.

[ToBepxHOCTH KpecTa COCTaBJICHA M3 MIECTH MOBEPXHOCTEH KyOOB, y Ka)KIOTO M3 KOTOPHIX OTCYTCTBYET
oJlHa TpaHb. TeM cambIM, MOBEPXHOCTH KpecTa cocTOUT U3 30 eIMHMYHBIX KBAJPaTOB, MOATOMY €€ IUIOalb
paBHa 30.

OtBeT: 30.
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14. B 14 Ne 26588. Temnoxon MmpoxoAuT MO TEYECHUIO PpeKU A0 MyHKTa HazHaueHus 200 KM W mocie CTo-
STHKM BO3BpAIlla€TCs B MyHKT OTTpaBieHus. Halimure cKopocTh TeUEeHMsI, €CIIM CKOPOCTh TEIUIOX0la B HETIO-
JBIDKHOM Bozie paBHa 15 kM/4, ctosiHka niurcs 10 9acoB, a B MyHKT OTIPABJICHHS TEIUIOXOJ BO3BpAIIaeTCs
yepe3 40 yacoB moclie OTIUIBITHS M3 HeTo. OTBET JalTe B KM/U.

Pemrenne.
ITycTh 1 KM/4 — CKOPOCTH TE€UEHMS, TOrJJa CKOPOCTh TEIUIOXO/1a TI0 TeUeHUI0 paBHa 15 + u kM/4, a cko-

POCTH TEIUIOX0/1a TPOTHB Te4YeHus paBHa 15 — 1 kM/4. Ha Becw myth Terutoxon 3aTpatmwt 40 — 10 = 30 gacos,
OTCIOJIa UIMEEM:

200 200 200-15-2 200 5
=30 ———— =30 ———=1 < 200=225—u"&
15—u + 154+ u 225 —u? 225 — u? 0<u<15 “
) u=>5;
Su =25 < u=27.
U= —5u>0

Takum 00pa3oM, CKOpPOCTh TEUESHHS PEKH paBHA 5 KM/.
OTtBerT:S.

15. B 15 Ne 77501. Haiinure Touky MUHUMyMa QYHKIMH y = — T
X

Pemenue.
Haiinem npom3BOIHYIO 32 1aHHOU (QYHKIN:

2+17? @+

) ( X )’_ (x> +1) —x(2x) ¥ —1
Hatinem Hysm npou3BOTHOM:

x=1,
P-l=0e¥=1<
x=—1.

OmnpenenuM 3HaKH TMPOU3BOTHOM (QYHKIMU 1 M1300pa3uM Ha PUCYHKE MOBECHHE (YHKIIIM:

Uckomas Touka muanmyma x = 1.
OtrBer: 1.

\/Cosy-\/6x—x*—8=0,

16. C 1 Ne 484550. Pemure cuctemy ypaBHEHHIA
Vsinx- /2 —y—y>=0.
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Pemenue.

PaccmorpnM riepBoe ypaBHerre. M3 HepaBeHcTBa 6x — x> — 8 > () momydaem 2 < x < 4.

PaBeHCTBO HyJIFO MOXKET JJOCTUIaThCs B OJTHOM M3 JBYX CIIy4acs.

Ilepesiit cydaii. 6x — x> — 8 = 0, Toraa x = 2 wm x = 4. Ecim x = 4, 70 sinx < 0; ecmm x = 2, T0
sinx > (. 13 BToporo ypaBHeHus momydaem 2 — y —y2 =0, orkyna y=—2wuwmy= . Ilpu y = —2 B nep-
BOM ypaBHEHMH cosy < 0.

Bropoii ciydait. Ecmi tenepp 2 < x < 4. Torna 6x — X —8>0,m IIO3TOMY M3 IIEPBOrO ypaBHEHUS II0-
aydaem: cosy = 0.
Yyrem, 4t0 2 —y — y2 > 0. Torma —2 < y < 1. 13 Bcex peleHuid ypaBHeHus cosy = () 3ToMy yclIIo-

T
BHIO YJ/IOBJIETBOPSIET TOIBKO y = —5 IIpu stom 2 —y— y2 > (0 ©, U3 BTOPOrO YypaBHEHWS TMOJIydaeM:
sinx = (0. M3 Bcex pelreHuii 3Toro ypaBHeHHsI UHTEpBaTy 2 < X < 4 NPUHAIJIC)KUT TOJIBKO X — JT. 3HAYMT,
T
X = TC, y = —5.

Otset: (x,y) € {(2, 1), (n’, —%) }

17.C 2 Ne 500112. Touka E — cepenuna pebpa CC; xyoa ABCDAB;C1D,. Halinure yrom mexmny
npssMbIMu BE u AD.

Pemenue.
1 T
[Tpumem pebpo kyba 3a enunmity. Torna CE = 5 D '11
|
[Ipsamas AD mnapamnensHa npsMod BC, 3HAYMT, UCKOMBII 4 : B,
yroi paseH yrity CBE. |
! E
N3 npsimoyromnsHoro tpeyronsHuka CBE ¢ TPSIMBIM yIJIOM I
C nmeeM: |
|
| :
CE 1 D C
tg /CBE = — = =, STTTTTTTTTT 2
g BC 2 L
Toraa fff
1
ZCBE = arctg 5 A B

OTBeT TaKke MOXKET OBITH TpeAcTaBlieH B clenyoomeMm Bune: JCBE :arcsin? WA

2+/5
/CBE = arccos T\/_

Ortser: arctg ok

3:97%-28-37749<0,

18. C 3 Ne 500020. Pemmre cuctemy HepaBEHCTB 5
loga(x+1)" < 1.
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Pemenue.
1. Pemmm niepBoe HepaBeHCTBO cucTeMbl. Clenaem 3aMeny y = 3.

<y<0O.

W[ =

3y —28y+9<0;(3y—1)(y—9) < 0;

1
Torna 3 < 37% <9, oTKy1a HAXOAMM PEILIEHNE NIEPBOTO HEPABEHCTBA CUCTEMBL: — 2 < x < 1.

2. PemmmM BTOpOE HEPABEHCTBO CUCTEMBI. PaccMoTpuM JiBa cirydasl.

Ilepsb1ii cityyaii: x> 1.

1
log,» (x+ 1)2 <1 (x+ 1)2 <x524+1<0;x< —7
VYuursiBas ycioBue x>, noiydaem: x < — 1. Bropoii ciydait) < <1
2 1. 29 2 : !
b&%HJ)SL@+UZNUh+1§Qx2—5
1
VuureiBas ycnosre () < x> < 1, Homydaem — 3 <x<0,0<x<l.

1
PelieHre BTOporo HepaBeHCTBA CUCTEMBI: X < — 1; — 5 <x<0;0<x<L
. 1
3. PemeHrie MCXOIHON CUCTEMBI HEPABEHCTB: — 2 < x < —1; — > <x<0;0<x< 1

Orser:[-2; —1); {—%; 0); (0; 1).

19. C4 Ne 500369. B tpeyronbauke ABC wu3BecTHbl CTOpoHbl: AB =15, BC =6, AC =7. Oxpyx-
HOCTB, Mpoxoisiiias uepe3 Touku A u C, nepecekaet npsmbie BC 1 BA COOTBETCTBEHHO B TOUYKax K W [, OT-
JMYHBIX OT BEPUIMH TpeyronbHuKa. OTpe3ok K[ KacaeTcsl OKPYXKHOCTH, BIIMCAHHOM B TpeyroabHuk ABC.
Haiingure nnvny orpes3ka K L.
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Pemenue.
O6e Touku K ¥ L HE MOTYT JIe)KaTh BHE TPEYTOJIbHUKA, IOCKOJIBKY
B OTOM Clydae OTpe30K K[ HEe MOXKET KacaTbCs BIHCAHHOU
OKPY)KHOCTH. 3HAa4uT, MO KpalHel Mepe OJHa W3 3TUX TOUEK L
JIESKUT HA CTOPOHE TPEYTOJIbHUKA.

B

[IycTp 00e ToukM K W [ Jie)aT Ha CTOPOHAX TPEYrojbHHUKA.
YersipexyronbHuk AKLC — BIHMCaHHBIN, CJI€10BATEIBHO,

ZKAC = 180° — ZKLC = ZBLK.
3Hauur, TpeyroibHuK ABC 1o00eH TpeyronbHuKy LBK, Tak
kaKk yron ABC — obumit. [Tycts koaddurment nomodus paseH k,
torna BL = kAB, BK = kBC, KL = kAC. CyMMBI NIPOTHBOIIO-
JIOXKHBIX CTOPOH OIMCAHHOI'O YeThIpeXyroiabHuka AK/[.C paBHBI:

AK+LC =KL+ AC;

AB+BC—AC
AB(1—K)+BC(1—k) = AC(1 +k) e k= 22

IloncraBimas M3BCCTHBIC 3Ha4YCHUA CTOPOH, HaXoanMm

— 2 14
5+—67 = % CnepoBartensHo, KI. = —AC = —.
5464+7 9 9 9

 AC+AB+BC’
B

k=

[IycTp Touka K JEXHUT Ha TPOJOLKEHMH CTOPOHBI AB. YTibl
AKL u ACL paBHBI, IOCKOJBbKY OIMPAIOTCSl HA OIHY IYyTry. 3HAYMT,
TpeyronsHuk ABC monobeH TpeyroabHuKy LBK, Tak Kak yron ABC
— obumii. bonee Toro, OHM OIMUCAHBI OKOJIO OTHOM M TOM K€ OKpPYX-
HoctH. CrnenoBaresbHO, Kod(hUIMEHT mnono0us paBeH 1, To ecTs,
TpeyronsHuk LBK u ABC paBHbl, iootoMy KL — AC = 7. 3ame-
TUM, 4YTO BK = BC > AB 1 Touka K JEHWCTBUTEJILHO JIEKUT HA TPO-
JIOJKEHUH CTOPOHBI AB.

Ecmu Touka [, nexxur Ha TPOAODKEHMM CTOpoHBI BC, TO
BL > BC, HO, aHAJOTMYHO MpPEABIAYIIEMY CIy4aro, MOJydaem
BL = AB < BC. 3Hauur, 5TOT CJIy4yail He TOCTHTraeTCsl.

14
OrBer: —; 7.
9

20. C 5 Ne 484646. Haijnure Bce 3Ha4YeHWs MapaMeTpa d, NOpU KaXIOM W3 KOTOPbIX CHCTEMa
X —2x+|y|—15=0,

P4 (y—a)y+a)=2 (x—%)

MMEET POBHO O PEICHUIA
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Pemenue.
(X— 1)2+ ’yl = 167

(x—1)24+y* =%

[lepBoe ypaBHEeHHE 3aaeT YaCcTH JBYX Mapadoir:

{16—(x—1)2, y >0,

[IpeoOpasyem cuctemy: {

(x—1)2—16, y<O0.
(cM. PUCYHOK).

Bropoe ypaBHeHHE 3amaeT OKPYKHOCTH pajny-
coM |a| ¢ menrpom (1,0). Ha pucynke BumHO, 4TO
IIECTh PEUICHHUH CUCTEMBI TIOy4aroTCsl, TOIBKO €CIIN
OKPY)KHOCTb MPOXOAUT 4epe3 Touku (—3, 0)u (5, 0),
nepecekasi napadolty eie B YeThIpeX TOUKaX.

[Tpu 3TOM pagmryc OKpY>KHOCTH paBeH 4, OTKyna
a=—4mwma=4.

OtBet: — 4, 4.

21. C 6 Ne 484665. Haiinure HecokpaTUMyO ApOOb P TaKyo, 4TO
q
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Pemenue.
Iycte a = 1234567888...87654321, b = 12345678999...987654321, a HO,Z[(a, b) — HAMOOJIBIINIA
a b

HO(a,5) 1~ HOM(a, b)

o0mmit gemurens yncel g ub. Torna p =

Ywucno g coctout u3 2014 3HakoB, a unciao b — u3 2015 3HakoB, a 3Hauur, b 1 10a cocTOAT U3 OMHAKO-
BOr0 KOJIMUIECTBA pa3psaaoB. boree Toro, paccmorpum pasHocth b — 10a :

1999

—~N
~ 1234567899...987654321
12345678 88...876543210
11...111111111

——

1999

ITo cBotictam Hambombiero oomero aemmrenst HO/(a, b) = HO/I(a, b — 10a) = HO/I(a, 11...1).
2007

3ametrum, uto g — 11111111-11...1, 3HauuT, yncio g KpaTHo uuciy 11...1.
N — N~ ——

8 2007 2007
[Mosromy HO/I(a,b) = 11...1,uTorna p = g o 11.1,g= b =11...1
Y GO MR P = T T T L =
2007 ~—— 8 ~—~— 9
2007 2007

11111111

OtBeT; —8—/8 8 M —.
111111111
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