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MCNA pnaronanb MN pennt AC nonojiaM, TO ILIONA/b Tpe-
yrosbuuka MCN pasHa momaau rpeyroabanka NAM. Ho nio-
maan TpeyroibHukoB MCN nu M DN paBHBbI, 3HAYUT, PaBHbI I1J10-
maau Tpeyronbankos NAM u MDN, T.e. MN | AD. Ananoruy-
no nposepsieM, uto MN || BC. 3nauur, AD | BC.

5. Moskno. Pemenne atoil 3aaun usJjuoxeHo B cratbe V. AxyJiu-
ya «IIpuspax Jleonapno».

KANENJOCKOM «KBAHTA»
BOﬂpOCbI nu 3agadyv

1. Béubimas TemmIonpoBoHOCTh MeTalIa crioco6eTByeT 6oJee Gbi-
CTPOMY BbIpaBHUBaHUIO TeMnepaTypr; yAeJibHasA TEIJIOEMKOCTb
MeTaJlJIa MeHbIIIe, YeM Y CTeKJa; METAJLT U3JIydaeT HapyKy MeHb-
e Teirjaa, 4eM CTEKJIO. Bce BMecTe 3TO MOBBIIIAET TOYHOCTD U3-
MEepEeHUi.

2. Her, He Bcerga. JHEPTUs MPH TEMIO0OMEHE TIEPEXOUT OT TEJ
¢ GoJiee BBICOKOI TeMIlepaTypoil K TesaM ¢ 6ojiee HU3KOIL Temire-
parypoii.

3. Teno yenoBeKka HEMPEPBIBHO BBIJCJSET TETJIO, KOTOPOE OT/IAeT-
cs1 OKpyJKaloleMy Bo3ayxy. IIpu temmepatype Bosayxa, OJH3KOI
K 37 °C, mpolecc TeryooT/[auu 3aMe/JISIeTCs], U B TeJie HaKaIlIu-
BaeTcst M30bITOYHAST BHYTPEHHSISI SHEPTHSI.

4. Ecim teMnepaTypa BO3/yXa BBIIIE TEMIIEPATYPbI HAIIETO TeJa,
BETep, CO3/1aBaeMblil BeepoM, Oy/IeT OIYIIaThCsl KaK ropsidee bl-
XaHue n 6y/1eT HE OTHHUMATDL TEILIo, a yBe]’II/I‘{I/IBaTb ero nepe;[aqy
TeJLy.

5. Huxkaxoro Biusnus Ha nokasanns tepmMomerpa B tenn (ecam
OH CyX) BeTep OKa3aTb He MOKeT. Ecim ke TepMOMeTp OCBeneH
COJIHEYHDBIMH JIYYaMHU, [IPU BETPE €ro MOKA3aHUs YMEHbIIATCS.

6. Haso 3aBepuyTtbh 06a TepmMomeTpa BMecTe, 4TOObI N36€KaTh I0-
Tepb Tellla HapyXy. BoJiee HArpeTsiM OBLI TOT M3 TEPMOMETPOB,
YbU TIOKa3aHUuA 6yZIyT YMEHbIIATDHCA.

7. Tot, 4ro JEKUT B JIyXKe.

8. Her, nesb3sst. Kak TosbKO TeMIlepaTypbl BOJbI U T1apa CPaBH:-
I0TCS, TIepefiaya TeTJia OT Tapa K BOJE TPEKPATUTCS.

9. Bojga B cocy/ie oKkasasach MeperpeToi, T.e. HATPETON BbIIIE
TeMIIePATyPbl KHIIEHHsI, TAK KaK IIPH ee MPeBAPUTESbHOM KHILs-
YyeHuun mu3 Hee 6])1.]1 U3THaH BO3AYyX.

10. /la, MOXXHO, MTOCKOJIbKY TeMIIeparypa KHIISAIIel BOAbI 3HAUN-
TEJbHO HMIKE TEMIIEPATYPbI BOCIIJIAMEHEHNA 6yMaFI/I.

11. /IHO ¥ HMIKHUE YACTU CTEHOK YailHMKA, CONPUKACABIIMECS C
[JIAMEHeM TOPEeJIKH, UMeIoT (GoJiee BBICOKYIO TEMIIEpPATypy, YeM
Kunsmas B HeM Boga. [loaTomy mepespava Temsia Boje MPOIOJIKA-
eTCsI elle KaKoe-TO BPEMsT 1 TIOCJIe CHSTHUS YaifHUKa ¢ TUTHTHI.

12. Boza 3akunuT npakTtHuecku ojHoBpeMenHO. Tounee, ecin
y4ecCTb, 4TO BO BpeMdA Ilepe/IMBaHUA KUIIATOK YCIleeT HECKOJIbKO
OXJIQIUTBCS, TO /IS JIOBCJICHUS €T0 CHOBA JI0 TeMIepaTypbl KuIe-
HUST TOTPEGYETCsT IOMOTHUTEbHAST 9HEPTHsI, TI09TOMY B TI€PBOM
KacTpioJie BO/A 3aKUIHUT HECKOJIBKO IIO3XKeE.

13. Bouble Harpeercst aJIOMHHHEBBII OPYCOK, TaK KaK TeIJIOeM-
KOCTb TeJsia TeM 60JIbllie, YeM GOJIbIe TIPOU3BE/ICHUE MJIOTHOCTH
BEIIECTBA Ha €T0 yAEIbHYIO TEII0eMKOCTh (06paTuTech K COoOT-
BETCTBYIOIMM TabuIuIaMm).

14. [la, Bo3moskno. [lpuBens B koutakt Kyoukn A u B, no6bemMcst
BblpaBHUBaHus ux temueparyp. Ioayunm: A — 100 °C, B —

100 °C, C — 0 °C . IlocTynmB 3aTeM TOYHO TaK Ke ¢ KyOUKaMu
Aun C, umeem: A — 50 °C, B— 100 °C, C — 50 °C. Hakouner,
MPOU3BO/IST TeII00OMeH Mekay KyOukamu B u C, OKOHYATETHHO
nmoayynm: A — 50 °C, B— 75°C, C— 75 °C.

15. OO6bruno Boga, 00pa3yoMascs TP TAsTHUH JIbJ[A, CPA3y CTe-
kaer. Korga sxe JieJi 3aBepHYT B MOKPYIO I'a3eTy, TEILIO H3BHE
JIOJDKHO TIPOTH uepes3 CJION 3a/lepyKaHHOl Ta3eToil BO/bl, 1109TO-
MY €TO IOCTYTJIEHHE KO JIbY 3aME/JISETCS.

16. IIpu o6paszoBaHuN JIb/la BBICBOOOKIAETCS JOBOJHHO MHOTO
Teria, 6Jaroaps 4eMy 3a/lepsKUBaeTcs JasbHelllee OXJIasKcHUe
BO3/yXa B 10orpebe, a 3TO MPeJOoXPAHSIET OBOIIN OT 3aMEP3aHIs.
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17. BpigenuBieecs pu KPUCTAJLIN3ANN BO/IbI TEILJIO UET Ha
HarpeBaHue JibJa.
18. [lns cocraBiieHusl ypaBHEHHUS TEIJIOBOrO OajiaHca BaM TOHA-
J06STCS BCETO JIMITD TaGJIMYHbIC 3HAUYCHUS Y/ICTbHOU TEIJIOThI
KPUCTAJLIM3AIMN BOJBL U ee Y/eJbHOH TeIlIoeMKocTh. X oTHO-
LIeHue JIacT UCKOMYIO TeMmiiepaTtypy: npuMepuo —79 °C.
19. Pacyer 10 ypaBHEHHIO TEMJIOBOTO 6ajiaHCca MPUBOAUT K TEM-
neparype, passoit 100 °C.

MukpoonsiT
OpHa ¥ Ta ke BOJIa MPECTaBJ/IsACTCS TPaBoil pyKe Topsyeil, a Jie-
BOI pyke — XouofHOi! OHAKO Yepe3 HEKOTOpoe BpeMs PyKH
[IPUBBIKAIOT K TeMIlEpaType BOAbI B Cpe/lHell eMKOCTH, T.e. IIpu-
XO/ISIT B TEILIOBOE PABHOBECHE CO CPEIOil, W OIIYIIEHUsT BbIPABHU-
BalOTCS.

OPUTAMW NTMOCTPOEHUA

1. 9Tn mocTpoeHus jocTaToyHO oueBMAHbI. Hampumep, mocrpoe-
HIe W3 MPABIJIA 5 IUPKYJIEM U JHHEHKOI MOKHO OCYIIECTBUTH
Tak: U3 TOUYKN A OmycTuTh
neprenukyaap AA” na
upsimyto p (puc.6), nposec-
TH OKPY’KHOCTb PaJNyCOM
AA’ W 3aTeM NPOBECTH Ka-
caresibiyio p’ K 9TOil OK-
PY>KHOCTH M3 TOUKH B.

2. U3 toukn A omycture
HEPIEeH/IUKY AP ¢ Ha 1ps-
myio [ (cknaaka 4), a sarem
(cHoBa ckaazska 4) Boc-
CTaBbTe NEPIEHANKYJISAP B Touke A K q.

3. Bosbmute IpousBOJIbHBIH 0TPe30K AB, BOCCTaBbTe HEpPICH/N-
kyqsp B Touke A (ckianka 4), sarem nocrpoiite Touky C (ckaa-
Ka 3) Ha 9TOM nepreHauKyspe. /lanbHeiilee oueBHUIHO.

4. a) Cxumazmka 1. 6) Bospmure BHe npsiMoit AB Touxky P n npo-
BeJUTE Yepe3 Hee NMPAMYIO, IapalieJbHylo AB, a 3aTeM Ha Heil
oTMeTbTe 0Tpe30K PQ u pasjiesute ero Ha 4 paBHble 4acTH
(cxamamka 1, mpUMeHEHHAsT TPIIK/IBI).

IIposennte mpsmeie AX; n BP P
(puc.7). Ilpambie RX, u RX; ne.
oTpe3ok AB na 3 paBHble HacCTU.

5. Mbl npuBe/ieM JIMIb HOCTPOEHHS
oCTaBJIsAsE 000CHOBAHUE YUTATEJIIO.
IIycte O — 1eHTp OKPY>KHOCTH

!

Puc. 6

R

A Y, Y, B
Puc. 7 Puc. 8

(puc.8), F — touka ma Heii, P — Touka BHe oKpyskHocTH. IlocT-
pouM TOYKy P’ , MHBEPCHYIO TOUKe P OTHOCHTEJIBHO OKPY>KHOC-
. [IpoBogum (mesass cooTBeTCTBYIONYO CKIaAKY) npsvbie PO,
PF, PK u Bo Bcex cJydyasiX HaXOJUM TOYKHU IepeceyeHus ux ¢
OKpY>KHOCTbIO. 3areM rpoBoauM npsimpie FG u EH, HK u GL.
IIycts M u N — toukn ux nepecedenus. [Ipsamaa MN nepecexa-
er PO B Touke P’ . Ilomymalite, Kak 3TO JJOKa3aTb.

Ilocrpoiite Takue Toukn P’ g ToOuku P, jeskaieil BHyTPH OK-
py»xHOCTH. Kak BHMM, JMCTOK OKa’KeTCs TIOCJ]e TAKOTO TIOCTpPOe-
HUS U3PSTHO TOMSTBIM.
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OTA «[MPOCTEHbKAfA» KWHEMATUKA
ity

1. v, = o, tgP. 2. 1= =58¢c.
t+1,
ANE +k -4 ANE +Ek -2
3. UKZMZS w/c, 0,1:0?172):10 Mfc.
2t 2t )
Oy SIN O
4. vy = \/UI.ZLIH +4.vumvc coso + 402 | tgP = o cosa 120,
>. d = arcsin&1I1l3 =~ 14,5°.
0,

MOCKOBCKWU rOCY4APCTBEHHbIA YHUBEPCUTET
M. M.B.JIOMOHOCOBA
MATEMATVKA
BapunaHt 1

1. -0,5. 2.0; Y10° . 3. 30.

4. [—7; — ;) U l:%, 2) . Vkasanue. IKBUBaJEHTHOE HEPABEHCTBO
NB—x —x+7
——————— < (0 paBHOCHJIBHO CcHCTeME
Nx+7 =22 -1
(8—x)—(x+72) <0
x+7-(2x-1)
8§—x20,
x+720.

)

(Boipaskenne Vu —o mpu u 20, v=0 mmeer TOT JKe 3HaK,
UTO U BBIPAKEHUE U — V).
3. 10. Yxasanue. Tpeyronvuuku ABC u CBD 1opo6ubI ¢ K0a(-
durnmentom moxobus 3,/ 2.
6. 540, 108. N3 pasencrs

HOK (a,b) = 60 = 2° 3.5, HOK(a,c)=270=2-3"-5
caesyer, uto uncao b kpatno 22 u umcio ¢ kpaTHO 3% (rax Kax
a He xpato i 22, mu 3°), a mckomoe wncao HOK (b,¢) me-
murest Ha 2%+ 3% 1, B TO ke BpeMsi, caMo SIBJISIETCS JleJIHTeNeM
ancia HOK (60,270) = 22 3% 5. MostoMy oHO paBHO J1GO
2%.3%.5 =540, mu6o 22.3% =108 . [lepBoe u3 aTnX 3HAYEHUIT
peaymsyercst ipu @ = 1, b = 22.3.5, ¢=2-3%.5, a Bropoe —
npua=235, b= 22.3, ¢=2-3°, npraeM o6a Habopa yaA0BJIETBO-
PAIOT BCEM YCJIOBUSIM 3a/lauH.

7 T
7. arctg§ - Z . MHOecTBO, 3a/laHHOE HEPABEHCTBOM

14x? +xy+y° +14x + 2y +4 <0,

He TepecekaeTcsl ¢ BepTHKaIbHOI mpsiMoil x = 0 (unadye mpu He-
KOTOPOM ¥ BBINOJIHAIOCH OBl HEPABEHCTBO Y2 +4<0).
Haiinem Bce 3nadeHus R, 1IpH Kak[OM U3 KOTOPBIX MHOXKECTBO
[IepPeCeKAeTCsl ¢ HEBEPTHKAJIbHOI TPSIMOIT i = kX! HEPABEHCTBO

0> 1422 + ka? + K22 +14x + 2kx + 4 =
= (k2+k+14)x2+2(k+7)x+4

HMeeT perieHne Tor/la M TOJbKO TOT/A, KOr/a
7
(k+7) —4(k2 +k+14)> 0, t.e. mpu 1<k <3

JlanHoe MHOXKECTBO He MMeeT TOYeK B IepBOil 4eTBepTH, nHade
npn x,y =0 mosydnsoch 6bl IIPOTUBOPEYNE:

0> 14> +xy+y° +14x + 2y + 42 4 .

3HAUNUT, 3TO MHOXKECTBO IEJHMKOM PACIIOJIONKEHO B TPeTbeil yeT-
BepTH U IepeceKaeTcss B TOYHOCTH TeMH JIy4aMHU, BBIXOSIINMHI 13
Havyasa KOOPAWHAT, KOTOPbIE COOTBETCTBYIOT yIJaM

T 7
e|T+—; T+ arctg— | .
¢ [ 4 &3)

8. 275m(tg20° +tg10°) . Myctp
TpaHu O ¥ [3 ABYIpaHHOTO
yIJIa IIepeceKaloT oCh IUINHIPA
B TOuKaxX A n B, a ILJIOCKOCTb
Y, mpoxojgsiias uepe3 pe6po
yrJa HepHeHANKYJISPHO OCH,
nepecekaer ee B Touke C
(puc.9; Bug c60ky).

Torga ecom mockoctn A’ u

B’ mpoxoxar uepes Touku A u
B napasrensio Y, 10 06beM
MUJIUHPA MEXKY MJIOCKOCTSIMU
o’ u Y paseH ero o6bemy
MEX/IY IJIOCKOCTSMH O U Y@
JIEICTBUTENBHO, U30BITOUHAS
YacTb MOCJIEHEro obbeMa HaJl Puc 9

MePBbIM, HAXOJSIIASCS C OJTHOI

CTOPOHBI OT TJIOCKOCTH O , cuMMeTpuuHa (OTHOCHTENTBHO TOYKH
A, B Iy LIEHTPAJIbHOH CUMMETPHH CaMUX ILJIOCKOCTell o, o' u
MOBEPXHOCTH IMJIMHAPA) €ro HeJOCTAIONIeil YacTu, HaXOAsIencs
C JIPYTOil CTOPOHBI OT Hee.

AHaJIOTH4HO, 060BbeM IUJIMHAPA MEXIY IJIoCKocTaME 7 m Y pa-
BeH ero 00beMy MeX/y IIOCKOCTSIME 3 1 Y .

IToaromy yacTb HMUAMH/PA, JEKAN[As MEXKIY IIOCKOCTIMEI O U
B, mMeer TOT ke O6DBEM, UTO U TIPSMON IUJIMH/IDP C OCHOBAHUSIMIM,
PacCIoJIOKEHHbIMU B IIJIOCKOCTAX O U (', mpuueM BbICOTA MOC-
JIe[HeTO paBHA

h=AB = AC + BC = (11ctg70° +11ctg 80°) = 11(tg20° + tg10°)
(Flle 3HaK ITIOC WJIM MUHYC 3aBUCHUT OT TOI'O, KaK PacCIIOJIOJKEHDI

rpaHn O u (3 — [0 pPa3Hble CTOPOHBI OT IJIOCKOCTH Y HJIHU 110

o/uy), a sHauut, ero obbeM pasen 5°T0: = 275T(tg 20° + tg10°) .
T m2T

9. 0<x< E, X = g, E, . Ykasanue. V13 ycioBus caenyer He-

pasencTBo tg3x =0 . Kpome Toro, mpu Bcex JOMYCTUMbIX X

tg3x =tgaxtg2xtg3x +tgx +tg2x |
Taknum 06pazoM, JlaHHOE ypaBHEHHE PABHOCUIBHO CHCTEME
|tg x tg2x tg x| +|tg x + tg 24| =
=tgrtg2xtg3x +(tgxr+tg2x), &
tg3x 20
tgxtg2xtg3x 20,
S tgr+tg2x 20,
tg3x 2 0.
Ocranocp naiitu ee pemrenne na npomexxyrke (0;7] .
PaceMoTpuM siBa corydast:

) {tg3x=0, x="un=1,..,6

1
= 6 & X =,
tgx+tg2x 20 tgx +tg2x > 0 3

N

3

tg3x > 0, tg3x > 0,
2) qtgxtg2x >0, < <tgx =20, @0<x<g_
tgx+tg2x 20 tg2x 20

2 8
10. a) 3§ ; 6) Sﬁ' a) IlycTh MCXOMHOE YHMCI0 OIIEHOK PABHO

n ¥ cpeanee nX 3Havenue pasho 3,5. Torma n > 1 (unave eaun-
CTBeHHas MCXO/IHAs OlleHKa OKa3aJgach Obl PaBHON «3,5») W moc-
Jle 3aMeHbl OJTHON OLEHKU <«4» TMapoil OIEHOK «3» U «3» HOBOE
cpejiHee 3HAYeHUE BCEX OIIEHOK PABHO

3,on+4 0,5
=2 =35 !
fly =3 g5

> 3,5,
1

npiaem f(n) < f(2) = 3% . Ilocnegnee 3HaueHue J0CTUTAETCS
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1pu 7 = 2, KOTJla UCXO/IHbIE OIIEHKH — 9TO «3» U «4»: TOrja cra-

3+4
poe cpe/iHee 3HaueHue OIEHOK paBHO = 3,5 , 4 HOBO€ paBHO
3+3+5 -3 g .
3 3

6) TlycTb cpesim UCXOMHBIX OLEHOK J0JIS OIEHOK, OTJMYHBIX OT
«4», paBHa X, a cpeJHee MX 3HaueHue paBHo ¢ = 1. Torma obmiee
cpesiHee 3HaUeHNE BCEX OIEHOK PaBHO

ax+4(1-x)=35=>x = 0.5 >0,
d—a

a TocJie 3aMeHbl KasK/[Ol OIIEHKU «4» TIapoil OIIEHOK «3» U «5»
HOBOE Cpe/iHee 3HaueHKMe BCEX OIEHOK PaBHO

0,5
3,5-1+4(1—x)_7,5—4x_7’5_4'4—61_
te(t-x) — 2-x  , 05
4—a
28-7,5a 17,5 1 8
_ y D9 — < 1)=3—
75-2a 2 8520 JW=9=37

—-x
> 0 ). Iocaeanee 3HaueHue JOCTUTAET-

2
(rak xax 7,5—-2a =
4—a
cs pu @ = 1, Korjja UCXO/IHbIe OLIEHKU — 3TO «4», «4», «4»,

<<4>>y «4» m «1»: Torma CTapoe cpe/iHee 3HaueHne OIlEHOK paB-

HO 1+5:4 = 3,5, a HOBOE PaBHO w :3i .
6 1" 1
BapuaHt 2
1. 15.
1
2. y= —;X + 7 Yxaszanue. Ecin (x, y) — mobas U3 TOUEK Ie-

peceuennda JaHHbIX Fpa(l)I/IKOB, T.€. penieHne CUCTEMbI

y=20>=20x-1, y=-5x2+2x+3, 10 5y + 2y = —6x + 1.
n 1 3

3. 3 —Earctgg +m, nelZ. Ykasanue. Eciu

3sinx +cosx =0, To sinx =0 u cosx =0 . AHaJOrNYHO, U3
paBencTBa cosx — 3sinx =0 ciegoBano 661 sinx =0 u
cosx =0, uro HeBO3MOXKHO. V3 CKa3aHHOTO CJIE/YET, YTO ypaB-
HEHUEe PABHOCUJIBHO CHCTEMe
3cosx (3sinx + cosx) = £sinx (cosx — 3sin x),
sinxcosx > 0,
peliasi KOTOpyio MoJiydaeM OTBET.
4. 23° 4sin67°; ogunaxossl. 3 nepasencts AK < BK < CK
caenyer, yTo orpe3ok KC mepecekaer OKPYKHOCTb B Touke A’
a IPOJIOJKEHNE OTpe3Ka
, kKA~ Brouke C’
(puc.10), npuyem B cury
TEOPEMBI O KacaTeJbHOI 1
CeKyIIelt, a TakXXe B CHIY
CBOIICTBA reOMeTPUYECKOi
MIPOTPECCHU UMeeM

KA’-KC = KB* =
= KA-KC = KA’ = KA .

TToatomy TpeyroJbHUKI
KAO u KA’O pasusr (1o
TpeM cTopoHam), a Kosib ckopo LAKC = 46° # 0°, touku A’, C’
cumMeTpuynbl Toukam A, C otHOCHTebHO TIpsiMoit KO 1

ZAKO = %AAKC =23°.

Puc. 10

[anee, CC’ L KO , noatomy ZAC’C = L ZAKO = 67° u 1o
TeOpeMe CHHYCOB TOJIydaeM 2

AC =2-2sin ZAC’C = 4sin67° .
Haxkoner, 110 ¢BONCTBY BIMCAHHOTO Yrjia MMeeM

ZAOC =2/ZAC'C = - 2/£AKO = n— LAKC ,
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caenoBatenabHo, Touku K, A, O, C nexxar Ha OJHOH OKPY’KHOCTH,
a 3HaunT, Brucanubie B Hee yriabl ACK u AOK paBHbI.

3. 3. Vkasanue. TlepeMHOXUB TOAKOPEHHDIE BBIPAYKEHMUSI, MOJY-
aum wepasenctso —(x —1)° (y —7)* (y - x)2 > (. IToatomy oana
n3 cko6ok paBHa Hymo. Ocranoch paccMOTpeTh caydan x = 1,

=7 =y.
Y nx=y 3

6. 2arccos (\/E - 1)5. UYepes Touky K, nexantyio Ha ob6meil o6pa-
3ylolieil KOHYCOB U y/JalleHHyI0 OT UX BepmuHbl O Ha paccTosTHue
1 (puc.11), nposenem
MEPIEH/NKYJISIP K 9TOi
o6pasyrolneii, KOTopblii A
nepecekaeT ocH KOHY-
coB B Toukax A n B.
Tlycte A” u B’ — upo-
€KI[N TOCJEeJHUX TOUeK
Ha OJIHy U3 TpaHeil IBy-
rpannoro yrua, semmun- A’
HY KOTOPOTro 0603HAYUM

2¢ . Torpa mus nap Puc 17

PaBHBIX HPSIMOYTOJIb-

ubix TpeyroapinkoB AOK, AOA” u BOK, BOB’ umeeMm

OA’=OB =OK =1,

x=AA"= AK = OK tg30° =

o

&=

y=BB =BK = OKtg45° =1,

a U3 IPSIMOYroJbHOro Tpeyrojbiuka ABC umeeM

22=A’B’=AC=wl(x+y)2—(y—x)2 =2Jxy,

OTKY/Ia TOJIydYaeM
1 1 ;
Sous =§~(x+y)~1, Soun = 5~22'\/1—22 = Jxy(1-xy) .

Vron mesxay maockoctsimu OAB u OA’B’ pasen ¢, nosromy

Soas _ Nxy(1-xy) _ (\5_1)3 '

cos =
Soas xr+y
BapuaHt 3
1. —E+Hn, nelZ.
2 3
2. (g, Z} . Yxasanue. Ilockonbky dx=7 o X7 3 , y1106HO
59 Sx—2 Sx =2
x+3
BDBIIIOJIHUTD 3aMeHy ¢ = .
Sx -2

3. B nepBom cocyne 66110 20 1 crimpra, Bo BTopoM — 10 J1.
26 +1742

4. 1 . Yrazanue. Tlo Teopeme Menesas A5 mpsMoit
BN u tpeyrosbunka ACM nosydaeMm AR MB CN =1,
KM BC NA

otkysa KM = 2.

2
Se Ymin = %’ Ymax = V6 =2 . Vxasanue. BBuny nepuosiy-

noctd GyHKIMK y = y(x) ¢ meprogoM 27T JOCTATOYHO PAacCMOT-

Tt
petb ee Ha mpoMexyTke 0 < x < o Hockombky y(x) 20, dyn-

Kuust () AOCTHTaeT MUHMMAJTIBHOTO M MAKCHMAJIBHOTO 3Haue-
HUT IIpu TE€X JKe X, IMPpU KOTOPbIX TPUHUMAECT MUHUMAJIbHOE N
MaKCHMa/IbHOe 3HAYeHnsi COOTBeTcTBenHo Gynkums y” (x), T.e.

2 . . STT . . STU
i (x)=51nx+51n x+€ +2 Sin x Sin x+€ =

=2$11](x+577'[)c0557n+ 2 [sin? x+5—n —sinzﬂ[.
12 12 12 12

Tt
Hanee, g mo6oro x e [0; E} BBIIIOJIHSAETCS PABEHCTBO
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; 5T
yl (x) = yz (g — x) , cjaegoBaTeJbHO, AJIAd HaXOXACHUA HalMEHb-

1Iero u HanGOJIbIIET0 3HAYCHUI (QYHKITHN y2 (x) mocrarouno
m
pacemotpets Jmiib X € | 0; — | . Ha atom orpeske 3navenus

sin [.X +Ej MOHOTOHHO BO3pPacTaloT. CJIeJIOBaTeJIbHO, MOHOTOH-

Ho Bospactaer i y° (x).

6. 30°. PaccmorpuMm /Be meprieHAnKYyIsipHble mpsimoii KL mroc-
kocti: 7, comepxkantyio touky O, n P, | mpoxozsinyio uepe3
O, (puc.12). Iockoan-
ky K n L — Toukn Kaca-
Hust, KeP u Le .
3amernm, uto P u P
mapasuensusl. [Iycte Of
— mpoekius Tourn Oy

na %, a O — npoek-
Puc 12 st Toukn O, Ha mioc-
koctb P . Torpa
00 | KL, 0,05 || KL , 0,0, = 0,05 = KL . Otpesox 0,04
nexut B mwiaockocru Py, 3naunr, O,0; L KL | mosromy
0,05 L O30, , taxk uto 0;050,0{ — NPAMOYTOJbHUK C JAMATOHA-
apio O,0, . Torma us tpeyronbanka 0,050, ciaexyer 0,05 =1.
Tak kak O;K L KL, OJK L KL, to o = ZO,KO; — nnockuit
YroJI AByTpaHHoro yria ¢ peébpom KL, ofHa U3 rpaHeii KOToporo
cogepskut touky Oy, a gpyrag — O, . Tenepb n3 TpeyroJbHu-
ka OKOj, rie OK =+/3, O3K = O,L =2, 110 TeopeMe KoCH-

3 o
HYCOB IIOJIyyaeM cOos0O = 5 otkyzma o =30°.

BapunaHr 4
191 131m 3 1
BV iyl | -—1].
! 200 200 2 ( 2 jU[ 2 }
3. 95 4 (5520); (<5 21).

Vi3
5. 3 : 7. lyerb | — pumnaa 60K0BOrO pebpa Mpu3Mbl, kR — Paccrosi-
uue Mesxy npsmbivu BB, u CC;, h — paccrosinve Mesy mpsi-
Moit AA; u maockocteio CC{BB; (puc.13). Torga mromaap ma-
pamrenorpamma CC BB, paBHa
S = kI, a o6beM 11pU3MBI

ABCAB,C; paBen V = %Sh .

Ecmm 2:O(,To CD=al,
1
DC, = (1—-a)l, miomaap tpa-

neriun CDBB,; paBHa
1 1
E(O(l +)k= %S . TToatomy

o6bem npamuzipl ABCDB,

loa+1 o+1
paert =y~ Sh=mg V-

puc 13 Takum o6pasom, 3ajiaHHOE OT-
Horternne 06beMOB PABHO

o+1

3 a+1 13 CD a 3

a T, " 2-a 17 Y T Gp T ima 7
U 1

V3 . .
6. iT . Vrasanue. JlanHbIil MHOTOYJIEH 4-11 CTEIIEHU MOXKET

. 2
6bITb KBQ/IPaTOM TOJIBKO MHOTOUJIEHA 2-if CTENeHW BHAA X~ +d .
TakuM 06pa3oM, COIIACHO YCJIOBHIO,

af 42302 4 21710B _ cosy +sin? B+ cos? y= at + 2ax? + a?,

YTO PaBHOCHJIbBHO CHUCTEME

25sma — 2a,

J2I75B _ cosy = 0,

sin?B+cos’y = a.
Us pasencrsa 2P = cosy caeayer 2P <1 re. sinB>1.
Takum o6pasom, sinf3 =1, snaunt, cosy =1. I[loatomy us cucre-

2 . 1
MbI BbITeKaerT a> =2, a > 0, Tak uto a =2 u sino = 5

Jlamee, Tak Kak B:g+ 2k, y=2m, kne Z , noaydaeM

sin (a +B+y):sin(a+g)=cosa:i§_
BapuaHt 5

1. T—T+Tm, neZ .
2

4. 1632 5. (-20)U(2+e). 6. aR.

7. Ecmm -3 < g < -2, TO OJIHO pelenue,
ecan -2 < g < —1, TO /IBa pelieHus,
ecim —1 < g < (0, TO TPU pelIeHus.

2. log;5. 3.3

Vxasanue. Otmernm, 4yTo x = = — KOpeHb JJAHHOTO ypaBHEHUS

a

upu Beex a € (=3; 0) . KopHu kBasipaTHOTO TpexujieHa X; = 2a ,
a 2

Xy = % AOJKHBL YJOBJIETBOPATD yCJIOBUIO x 2= . YyurbiBaga

2
ente BO3MOKHbIe coBnajgenus (1 = —; X, = 2a ), noxyyaeM OT-
a

BeT.
8. 3243 . Yxasanue. Eciu cepa kacaercst cropon ALMN
(puc.14), To ee nentp HaxoauTCs Ha nepnenankyspe OH K
mrockoctn LMN, mpoxo-
nameM depes 1entp H
OKPY’KHOCTH, BIIMCAHHON
B ALMN (reomerpuuec-
KOM MecTe TOUeK, PaBHO-
VAaJeHHBIX OT CTOPOH
TPEYTOIbHIKA) .

Ha aroii xxe npamoit OH
0 JIPYTYIO CTOPOHY OT
miockoctn LMN Haxo-
JUTCS Takas Todka S, 4To
mwiockoctu SLM, SMN n
SNL xacatorcs cdepbl.
JleificTBUTEBHO, €CTh
mnockoctb SMN Kacaetcs
ctepot, To OD L MN u
OD 1 SD . Ecim 3agaupl ALMN u pamyc cdepbl, TO B TIpsi-
mMoyrosibHoM ASOD wusBectibl OD u DH, 3Ha4YUT, W3BECTHA T'H-
norenysa SO. Taxas e runorenysa SO Oyzer u B IByX JPYTruX
QHAJIOTMYHBIX TPEYTOJbHUKAX, CBSA3AHHBIX C ILTIOCKOCTAMU SLM
n SNL.

Taxum o6pasom, mupamuga SLMN siBisieTcs: TPaBUIIBHOM.

Puc. 14

BapuaHT 6
23
1. -4 L 16 2. (—w;—G)U[—Zﬁ; —4)U{—2}.
91 44
3. 1ud4. 4. 3 ; 3. 3. | ——;—.
" B ( 17 17)

6. arctg>+2mm, ne Z . Yrazanue. YpaBHeHUe PABHOCHIbHO
cucreMe

—2sin? x + 5sin 2x = 0,

0<cosx <1.

7. 251. Yxasanue. llyctb n — yncao KHUT B (onzie GUOIMOTEKN
Ha Havyasno 2005 roxa. Torga k xoniy 2005 rojga 4mcjo KHAT PaB-
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Hsaaoch 1,004n = ﬁn , a k koHiry 2006 roza cocraBJisiio
1,008523%71 = 6356251 n, npuueM 00a MOJIYYeHHBIX BbIPAKEHMUS

— nesouncyaennble. [lostomy umncsao n gennrcs Ha 522 una 5° ,
a 3HAYNT, U Ha 5%.2=31250. Tlo yeaosuio n < 50000, Tak 4yro

n = 31250.
2+2\/§}
3

8. (-1;,0] U{

2ax2+(a+4)x+(a+1)=04:>4x+1:0<:>x=—Z

. Ecom a =0, 10

)

noatoMy a = 0 y/0BJIeTBOpPSIET TPeGOBAHUIO 3a/adM.
Ecmn a # 0, To nac uHTepecyIoT TOJBKO TPH CIydas:
1) ypaBsHeHHe UMEET POBHO OAMH KOPEHbB, T.€.

+ 2413

D=04:>(a+4)2—4a(a+1)=0<:>a=2—T’

Ipu4veM 3TOT KOPEHb OTpUIlATEJIEH, T.€.

a+4 2+ 213
<0oa=—F"7—;
2a 3

2) ypaBHeHHe UMeeT JiBa KOPHs Pa3HbIX 3HAKOB, T.e. CBOOOIHBIH
YJIEH NIPUBEAEHHOTO KBAJAPAaTHOTO YpaBHEHUA OTPUIIATE/IEH (OTKY‘
na caepyer Hepasencrso D > 0), T.e.

a—” <0e -1<a<0;
2a
3) osMH KOpeHb paBeH Hy.JTo, T.€.
a+1l=0sa=-1,

a BTOPOIT, pPaBHbI PN 9TOM 3, OTPHUIIATE]IEH, YTO HEBO3MOXKHO.
Cob6upas Bce HaiiJileHHbIe 3HaYeHUs @, MOTydaeM OTBeT.

BapuaHt 7
1.-16;18. 2. (= —V7)U(7:9]. 3. B 2 pasa.
T 114 11 ™
4be —+—, —+—, nkeZ.
56 728 1276 MRS

3. {%} U (8 + ) . Yrasanue. Tocne samensr ¢ = log, 16 Hepa-

BEHCTBO MPUBOJUTCS K BUIY P+82+161>0.
6. (1,3),(3,1). Yrasanue. 3amenoit u = x + y, v = xy cucreMa
HPUBOJUTCS K BUALY

u+ov=17,

W —v=13.

7. 2; 4. Yxaszanue. I3 paBeHcTBa

x 1 _
6-266) - (5+246)

CJIielyeT, 4To eCJiM Iapa (x; y) YAOBJIETBOPAET CUCTEME, TO IIapa

(5+26 )’x

(—]C; y) — TOJKe penieHue CuCTeMbl.
HOSTOMy €CJIN penieHne eINHCTBEHHO, TO X = Oun

y—lyl+5a-10 =0,
(a-4)y =0,
OTKy/la TIOJyqaeM JiBa BO3MOYKHBIX 3Hauenns ¢ = 2 u a = 4. Ipo-

BEpKa ITOKa3bIBA€T, 4YTO 06a 3HAUEHUS YAOBJIETBOPAIOT yCJIOBUIO.
8. 12.

BapuaHt 8
1. [9,12). 2. (—1)’“r1 arcsin% +mm,neZ.
3. [-2)U[26]. 4. 4;6.

5. (2—J§;3—ﬁ}u[3+ﬁ; +°°).

2008/ Nl

6. 24. Yrazanue. CyMMa IIepBBIX IATHAALATH YIECHOB apudmern-
yeckoil nporpeccun {a,} — aro uucao S5 =154y, xparnoe 60.

7. max (xz + yz) =8, jgocTuraercs npu z = 3.
VI3 famnHOil CHCTEMBI CJIELYeT, UTO YUCJIA X U —Y SIBJISTIOTCSI KOP-
HAMU ypaBHEHUS

= (z-1)t+( -7z +14)=0.
10 YpaBHEHUE MMEET pEIIeHNA TOr/la U TOJIbKO TOr/la, KOorJa

1
JIUCKPUMUHAHT TpexuJieHa HeoTpHIlaTeseH, T.e. 3 <z<5.

Mckomas cymma

E
x2+y2=(x—y)2+2xy: '
i,
= (217 -2( =72 +14) =
H
= —(2-6)+9, Y
[}

[IPU 9THX 3HAYEHUSIX Z BO3-
pacraer, Tak 4TO

max(x2 +y2): f(5)=8.
8.1:2 Ilycrb Ku L
(puc.15) — ueHtpsl rpaneii
ABC\Dy uw BC,CB pan-
HOTO Ky6a ¢ pe6pOM JIJIITHBI
a, G — cepenuna pebpa
CC, . Touka K npunaje-
SKUT TIOCKOCTH, TIPOXO/ISI-
meil yepes BepiinHy A u
mpsimyto CC; . OGo3Haunm
dyepe3 E TOUKY Tepeceyenust

1
mpsimbix AK u CC; . Tak xak C,K = ECA ,t0 GE=CC=a.

Touxku E u L npunaanexar rpaun B,C,CB , c/le1oBare/bHO, IIps-
mast EL nepecekaer pe6pa B/C; nu BC B Toukax, KOTOpbie 060-
sraunm depe3 P, u N. U3 tpeyroasnukoB ELG u ECN maxoanm
PC, EC 2 1 2
———=—+—+-=—, CN =2C,P,, tak uto C,\P, = —a , =Za.
LG  EG 3 i =g CN=3a
Ilyctp M, — touxa nepecedenus npamoit PK c pebpom A Dy,

1
torga AM, = ga. Wrak, ceyenne xy6a, 0 KOTOPOM IOBOPUTCS B

ycJIoBHN 3ajaun, — detblpexyroabHuk ANP, M . Tlockosbky,
oueBugaHo, PN = M{A u PN || M{A, to ANPM; — nmapamie-
JIOTPaMM.

Oo6o3naunm yepesa M u N; mpoekiuto Toukun M; Ha pe6po AD
u npoeknnio N Ha B,C; coorBerctBerno. O6beM V' MHOTOrpaH-
nnka ABBAIM{PN pasen o6beMy TIPSIMOYTOJBHOTO TMapaJiiese-
nunega ABBIAIMNN{M; , IOCKOJIbKY TIOJy4aeTcsi U3 MOCJTe/He-
ro oObeMa BbruntanueM oGbema tmpamubl M{AMN u gobasie-
HHEM PaBHOTO BblYTeHHOMY oObema mupamuapl NM(N P, . 3Ha-

13
unr, V = ga . Takum o6pasom, oTHOIIEHNE 06BEMOB, Ha KOTO-

pbie jiequtes Aanubiii Ky6, pasao 1: 2.

BapuaHt 9
1. —25. 2. (=oo; =8)U(-5; —2)U[0; +00).
3.6,7, .., 14, 4 (1 1), (-33).
5. -2 om e arcsin%—g+ Tk, n ke Z . Yrazanue. 3a-

Tt
MeHOfI S§ = sin (x + g) ypaBHBHI/IB NPpUBOJIUM K BI/I[[y
5(1—23): 4s —1.

6. AB = AC = 13.
7. (= =7]U (-4 -3)U(-2 0)U (L + ) . Yrasanue. Tax xax

lgu —1gov TOro e 3HaKa, uto U ¥ — v upu u , v >0, UcxoxHOE
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HEPABEHCTBO PABHOCUJBHO CUCTEME

(2x2+9x—21)—(x2—x)20
(x+3)* -1 ’
222 +9x +21> 0,
x2—x>0,
(x+3)° >0.
8. c=—4V2, 4 <c<4. Tpadux nesoii yacru
y<0,
y=—16-2" @{x2+y2:42

HCXOJIHOTO YPABHEHUS €CTh HIDKHSAS TOJTYOKPY/KHOCTD C IIEHTPOM
B Hauaje KoopauHar u pamuycom 4 (puc.16), a rpaduk npasoii
YacTu y = x + ¢ — npsiMasd,
yn B nepeceKaiomas ocb Op/Iu-
+ HaT B TOYKE C MO/ YTJIOM
o =45°. Jrtu rpadpuku
UMEIOT POBHO OJ(HY OOIIYIO
TOYKY TOrJa U TOJbKO TOT-
[la, Korjia mpsMast y = x +
+ ¢ m60o COBIALAET C Tpsi-
MOit ¥y = x — 42, mmbo
JIESKUT MEXK/Y IIPAMbIMU
y=x+4uy=x—4 (ne
BKJII0YAst MOCJIE/IHION),

4y »

T.e. KOTa ¢ = —4/2 wu

Puc. 16 “4<c<4
BapunaHt 10
31 ST
1. pux=-7 y=>5. 2. I+2Tl71, §+2Tk, nkeZ.

3. (—oo; logs 5) U (%, log, 3) . Yxasanue. HepaBenctso mpeoGpa-
3yercsd K BUJY
(x —log, 3)(x —logs 5)(2x - 3) <0 .

5. 1043 .

6. ae (3 — ﬁ,%j U (5;10] . MocraTouHo paccMoTpeTh (QYHKIHIO

4. 27 Toicsu py6Jeil.

a
fi(x) = x-|x - 2| (xoncranra arcsinE IPUBHOCHUT JIIIb OrPa-

HUY€HUA Ha MHOKECTBO [JOITYyCTUMbIX 3HAYCHUN ITapaMeTpa:
la] <10).

Dyuknuus .
2

x“—2x npumx 22,
—x“+2x mpux<2
BO3PACTAET HA KAKJIOM 13 MHOKECTB (—oo; 1], [2; +eo).
Kopuu sanHoro B ycjoBuM KBa/IPaTHOrO TpeXuJieHa ¢ rapamer-
POM paBHBI Xy = a>—6a+6, x,=8-2a. Cpasy ke HUCKJIIOYNM
CHUTYaInIio, KOr/la OTPE30K C KOHIIAMU B X{ U Xy BBIPOKIAETCS B
TOYKY:

a,—-6a+6=8-2a < a =2+.6 .

@yukuus f; (X) MOHOTOHHO BO3PAaCcTaeT Ha OTPE3Ke UICJIOBOI
OCH, COEJIMHSIONIEM TOYKH X; U X, TOT/[@ U TOJBKO TOT/, KOT-
JIa YKa3aHHBIH OTPE30K IEJUKOM TIPHHA/ICSKUT JHGO0 MEePBOMY
MPOMEKYTKY BO3pACTaHusi, JTHGO BTOPOMY, TaK 9UTO CJIEIyeT pac-
CMOTPETH JlBa CJIyuast:

{a2 —-6a+6<1,
a)

@ZSaSS;
8-2a<1 5

2 _ >
6) a 6a+6_2’@a£3—\/§,
8§—-2a=22

[[JI?I IIOTYYE€HUA OTBETA OCTAJOCh MCKJIIOUYUTH U3 MHOKECTBA

la| <10, a # 2+6 maiinermsie B crydasx a) u 6) sHaveHus.

7. 2. Ilnockoctp napamnenorpamma ABCD npoxoauT yepes
1eaTp O cdepbl, TOCKOJIbKY 10 YCIOBHIO ToOUuKa O TIPUHAICKUT
npsimoit AD. CuieioBaTesibHO, B
ceyeHU cepbl IOIYIAETCST OK-
PYXKHOCTD pajiyca R, paBHOro
pazuycy cdepsl, ¢ IEHTPOM B
TOH ke Touke. Tak Kak amaro-
HAJIM TapaJiiesorpaMMa CBsiza-
HbI cooTHOonieHneM AC > BD,
to yron ABC — Ty1oli, 3Ha4uT,
To4Ka [ JIeKUT BHYTPH OKPYXK-
wocru (puc.17).

O6osnaunm AB = a, BC = b,
LACB = ZCAD = a [Mapas- Puc 17
Jenpuble psmoie AD u BC ot-

CEeKaloT OT OKPY’KHOCTU PaBHbIE JYTH, TI0ITOMY

1
LBAC=%(TI—4(X)=%[—2(}, LABC:E(T[+2a)=g+a.

ITo Teopeme cunycos g tpeyroabuuka ABC mosydaem

a=2Rsina, b= 2Rsin(§—2uj = 2Rcos2a

B3

(T
AC =2Rsin| —+0a |=2Rcosd , T.e. cosO = — .
2 R
Torna
a® = 4R*sin’ a = 4R* 12,
2
2 6
b’ = 4R* (2cos’ a 1) = 4R2(—2—1j :
R
JIJIMHBI CTOPOH MapajIeIorpaMMa U €ro JIUATOHAJ CBS3aHbBI
dopmy.ioit
2(a® +b*)= AC* + BD”, 1.e. @’ +b* =8
TTOACTAB/ISAS B 9TO PABEHCTBO BBIPAKCHUS IS @’ W b*, nocae
YHIPOIIEHUIl TToTyyaeM ypaBHEHUe

4
2R" ~17R* +36 =0 & R 9
5.

Takum o6pasom, R =2 umu R = . 3Hauenue R = 2 He 10/X0-

3
V2
JIUT, TOCKOJIBKY B 3TOM ciydae ¢ = b = 2, r.e. ABCD — pom0,
YTO MUCKJIIOYEHO YCJIOBHEM 3a/lauM.

s R=—

senorpamma ABCD paBHa

meem a =+/6, b= V2 Torga miomaasb mapas-

Sapen =28 ,pc = absin ZABC = ab% =202

[lanee, BepumHa MHpaMubl S O YCJIOBHIO PaBHOYAJIEHA OT
KoH1oB jmaroHamn AC, cjenoBarebHO, S TPUHAIEKHUT MJI0CKO-
ctu P, oproronanbnoil k AC u mpoxozdileil yepes cepeiuty
aToro orpeska. Ilimockoctb P comepkuT HeHtp cdepbl, Kpome
TOTO OHA TIEPIECHANKYJISAPHA IJIOCKOCTH HapaJienorpamma. Craso
6bith, P nepecekaer cepy 1o OKpyskHOCTH paauyca R ¢ 1eHT-
poM B Touke O. Bepimna § HaXo[uTCs HA 9TOH OKPY>KHOCTH, I10-
aTOMy HambGobImil 06beM MUPaMU/IBI JJOCTUTAETCs B CIydae, KOT-
Jla ee BbICOTA IIPUHIMAET MaKCHMAJIbHO BO3MOXKHOE 3HA4YeHHeE,
T.e. KOr/ia MpOoeKIus Touku S Ha miaockoctb ABCD monajaer B
1eHTp cdeppl. TakuM o6pasoM, HaM6OIIbIIEe 3HAUCHIE BBICOTBI
TMIpaMU/Ibl PaBHO R, a MaKCHMaJbHBIN 00beM MHUPaMIJIbl PAaBeH
Vi 1 Supep - R=2.

max =
3
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Bapuant 17

5
1. {1JU[2 +e) . 2. g+2rrn,neZ. 3.2 4.1 5.20%.

6. (12, —4); (2, —4); (10; —2); (4 -2); (10; =6); (4 —6) .
Viasanue. YpaBHenue IpUBOIUTCSA K BUIY

(x=7) +4(y+4) =25.

7.25; Z\/@ . Yxasanue. Tpeyrompuuku ABC u BEC 1no-
TOOHBI.

8. ae(0;)U (L 4)U(45). Yrasanue. Ilycrs ¢ =2% (¢ > 0),
TOr/[a JJAHHOE ypaBHEHHE HPUBOJAUTCS K BULY

t'—6t° +8 +2(a—1)t—(a—-1) =0 &
& (t2—3t+t—a+1)(t2—3t—t+a—1):0_

Takum o6pasom, TpeGyeTcs HalTU Bce 3HAYEHUS Iapamerpa d,
IIPY KOTOPBIX /ABa KBAJAPATHLIX TpexXuJeHa

?-2—a+1lu t’?—4t+a—1

HNMEIT B COBOKYIIHOCTH TPH PA3JNYHBIX ITOJOKUTEJIbHBIX KOPHS.
Bapuanrt 12

. {-3}U[-24]. 2. 20% 3. [-4-2)U (5 10].

1 4
4. (4; 1; iarccosE - arctgg + ZTWJ , ne Z . Yrkaszanue. 113 neo-

TPUIATEIBHOCTU TIOKOPEHHbBIX BbIPAJKECHUII MEPBBIX JBYX Pajii-
KaJIOB cJaexyer, 4to x = 4, y = 1.

5. 2J10 = 5. Vkasanue. Vicniombsys bOpMy.Ty TS MeIHAHDI,
naiianre BC W npuMeHuTe TeopeMy KOCHHYCOB K TPEYTOJbHUKY
PBOQ.

6. ae(27). Yrkasanue. HeoOXOANMBIM U JOCTATOUHBIM yCJIO-
BUEM CYHIECTBOBaHMs PEHIeHUit KBaJPaTHOrO OTHOCHTEJbHO @ He-
PaBeHCTBa SIBJISETCS

(3x —12)” = 4(6x” - 3x +35)> 0,

T.C.
8 8
2-——=<x< 2+
V15 V15
HO]Iy‘IeHHOMy MHTEPBaAJy HPUHAAJEKAT BCETO IIATH IEJAbIX 3HA4€-
HUR X, JJIS1 KaXK/I0TO M3 KOTOPBIX HAJ0 HANTH COOTBETCTBYIOIINE
3Ha4YeHUd IapaMerpa d.

J77

3
7. Vokmn = BT <Vsupc = n [upamuna SABC — npasuiib-

Hast, TaK KaK ee OCHOBAaHHE — PABHOCTOPOHHMUIT TPEYTOJBHUK
ABC, a 60xoBble peOpa UMEIOT PaBHYIO [JUHY. JIeTKO BBIYUCIIS-

ercst ee 00beM, OH PaBeH

3
Vsape = Z :

[lns Boramcaenus o6bema nupamupl QKMN HCnobp3yeM mpueM,
CBSI3QHHDIH € JOCTPaMBAaHMEM TeTPasdpa [0 HapaJliesenune/a.
ITpoBenem depes kaxkaoe peGpPO MUPAME/IBI IIJIOCKOCTD MapaJ-
JIEJTBHO TIPOTUBOIIOJIOKHOMY ee pe6py. [losyuennbie Tpu mapbl
MapaJJIETBbHBIX TIJIOCKOCTEH 06pa3yIoT MapaJiiesenuie/]
QENFLKPM, muaroHamssMu TpaHell KOTOPOTO SIBJSIOTCS peGpa
ucxoguoro terpasapa (puc.18). C apyroii cTOPOHDBI, TETPasp
MOJIyYaeTcss OTCEYEHNEM OT MapaJlJieseluie/[a YeTbIPEX TPEyTroJib-
HBIX THPaMU/l, TTPUMBIKAIOMUX K rpausaM QKMN, o6beM Kax/ 01
13 KOTOPBIX PaBeH OJHON ImecToil o6beMa V mapaJesenumnesa.
Takum o6pasoM, 06beM HCXOJHOTO TETPAdIpa PaBeH

1
V, ==V.
OKMN =3
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Puc. 18

[naronamn KN 1 QM TpOTHBONOJIOKHBIX I'PaHel MapaJiesernn-
1ejia paBHbI, CJEA0BATEIbHO, napaJienorpaMmbl EKPN u
QLMF — npssMOYTrOJIbHUKH. AHAJIOTUYHO, MPSIMOYTOJIbHUKAMU
ABJISIIOTCS Tpanu ¢ paBubiMu auaronanamu QK n MN. Tperbs
rnapa rpaseil — mapaJuiesiorpaMmbl ¢ auaroHanasamu QN = 2,

KM =+/3 u cTopoHaMI, JUIMHBI KOTOPBIX 0603HAYNM Uepe3 d 1
b. Ecin oy u3 aTHX rpameil IPHHATH 32 OCHOBaHKeE, TO pe6po,
ofliiee JIJisi CMEXKHBIX TIPSIMOYTOJIbHBIX T'PaHeii, — BbICOTA MapaJ-
nenermnena. O6osHaunM ero AyuHy vepes c. [lyctb @ — yrou
MeXx/ly AuaroHajasMu ocHoBanusas EQFN, torpa

V = Spomy :%QN'EFsinq) =c/3sin .

Yucaa a, b v ¢ cBg3anbl ypasHeHusMu (mepBble JBa BbIPAXKAIOT
teopemy I[lugparopa, mocaeaiee — paBeHCTBO MapaJlieaorpaMma)

a* +c? = 4,
b’ +c% =3,

2(a2+b2)=4+3,

N

OTKyZa d 3 b c
T =-,b=—, c=—".
YA 2 2 2

W3 tpeyrombuuka OEN, rae O — Touka nepeceuenus EF u ON,

1
a EN = a, o TeopeMe KOCHHYCOB TOJy4aeM COSQ = ——= |
p y y o NG|

Ji
INER
1 c . \/ﬁ

I/I»[‘al(, VQKA‘WN = gv = 7'SII1¢ = ﬁ

3
Bapuanrt 13

sin ¢ =

1.15. 2. (-1)" arcsin% + T, (—1)k+1 arcsin% + Tk, nkeZ .
13

3. DR Vxasanue. TpeyroibHUK CO CTOPOHAMHU 3a/IaHHOM JIJTMHbI

— IPSIMOYTOJIbHBIN. [103TOMY BO3MOSKHDBI JIMIIL 4 CUTyalllu, OTBE-
yalouye yCJaA0BUAM 3a/a4i: B ABYX U3 HUX JMArOHAJIbIO BbIILYKJO-
IO YeTbIPEeXYTrOJIbHUKA ABJAETCA I'MIIOTEeHY3a, B JABYX OCTaBIIMXCS
— II00YEPE/IHO KaxK/blil KaTeT.

1
1 By
4. [0§ 47&} Ul 42164 | Viasanue. Econ t = log, x, T0

JlaHHOEe HEpPaBEHCTBO IPUHUMAET BUJL N2 -2>2-3.

S. KousmuectBO GeH303apaBOYHBIX CTAHIMIT B CEBEPHOM U BOC-

TOYHOM pailoHaX OJMHAKOBO.
2

2
6. (a b):[tt”;t], e t# 0, mbo (@ b)=[tt_2;t], rze
lt > 2. 7.49

Bapuant 14
1. 1000000000. Yxaszanue. Boimosuure sameny [ = \/Igy .

T
2. ™, 57t 21k , n,k € Z . Jlerko yrajiplBaloTcst pelenus

. s .
sinx =1, T.€. x=§+2T[k,I/I sinx =0, t.e. x =Tn. Ecan xe

cosx #0 u sinx #0, 10 cos x +sin® x < cos® x +sin’x =1.

3. (-6, =5) u (45), (415) u (14;5), (-16; =5) u (-6; —15).
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Ilyctp y = ax + b —
ypaBHEeHUE TPSMOit [,
MIPOXOJISAIIel Yepes JaH-
Hble Toukn A u B
(puc.19). Torma

-S=4a+b, _ 4
S=—6a+b T

1moaToMy mpsiMast [ mepe-
CEeKAaeT OCU KOOPJUHAT
mojt yriom 45° .

Ecmm A u B — KoHIIbI
JIMATOHAJIA KBAJpaTa, TO
€ro CTOPOHBI MapaJLIeIb-
HBI OCSIM KOOPJIMHAT, TO-

=
d
s

Te--Ten-n

Puc. 19

9TOMY OCTaBIIMECA BEPHINHBI PACIIOJIOKEHDI B TOYKAX M = (4, 5)

u N = (—6; —5) . Ecom )xe A m B — cocegHme BepIIMHbBI KBaJpa-
Ta, TO JMATOHAJIN KBAJIpaTa MapajuleIbHbl OCSM KOOPIUHAT 1
paBubl 110 20, IpuyYeM KBaJpaT MOXKHO PACIIOJIOKUTH B JIOOOH U3
JIBYX TIOJIYIIJIOCKOCTE!, Ha KOTOpPbIe TpsiMast | IeJIUT TIOCKOCTb.
COOTBETCTBEHHO, IOJIy4aeM KOOPDAMHATHI OCTABIINXCS BEpPIIMH!

mbo C = (4; 15) u D= (14; 5), mbo E = (—16; —5) n
F = (-6; -15) .

e
4. [-2,0). 3. §Q2 tgdtgy.

4 1 4
6. —g; 5 V) g; 1]. Yrasanue. Tockombry uncaa lgu wu — 1,

. T 1
a TaksKe 4JucJja arcsin x — g nx — 5 HUMEIOT O/IMHAKOBbIEC 3HAKH,

HEPaBEHCTBO PAaBHOCHUJbHO CUCTEME

x| <1
7. % [Ipsamoyronbubie Tpeyronbuuku MNK u HCD
(puc.20) nmogo6usr, Tak kak y nux £ZN = ZC (yrubl co B3aUMHO
B C
a

S H NS

Puc. 20
TNEPHNEHANKY JIAPHBIMHI CTOpOHaMI/I). HOSTOMy
2R a+b b_(ZR)2

— = =a+ ,
2h 2R 2h

a IJIola/b TaHHOTO YETbIPEXYTOJIbHUKA CO B3aUMHO IE€PIEHANKY-
JIAPDHBIMU /IMalrOHAJIAAIMA paBHA

1 S
S=--2h-2R=2h=—
2 R
OTKY/Ia TIIOMA/Ib TPareun ¢ ocHoBanusMu 2a u 2b (1o cBoiicTBy
KacaTeJbHBIX) W BBICOTOH 2R paBHa

2 4
2R2d+2b:2R(2R) :8R .
2 2h S

8. 1u6,2u7,3u6,4u3, 1u22wm-2u9.
Oo6osnauum npunucannyio nudpy vepes k. Torpa ecaun n > 0, To

(10n + k) +n* -3 =14n |

OTKy/1a h=-n®+4n+3 nnpu n =1, 2, 3, 4 noaydaem k = 6,
7,6, 3, anpu n =35 nMeeM k:7—(n—2)2 <0.
Ecmn sxe n < 0, To

(10n — k) +n* =3 =14n,

orkyga k=n’>—4n—3 unpun=—1, -2 nonyuaem k =2, 9, a

npu n < -3 umMeem k:(n—2)2—7<9.

OU3NKA

Qu3ndeckuii @akynsTer

1. OGosnaunm paccrosiaue Mesxay toukamu O; u C yepes x. I1o
PACCTOSHUE JIOJDKHO Y/IOBJIETBOPATH COOTHONIEHUIO

h = xcosB+asinPetg(m— a— P), orkyza

hsin(a +B)
r=——,
Sin o
B TeueHne Masoro mpoMeKyTKa BPeMEHH T, HauMHast ¢ 3aaHHO-
T'O MOMEHTA, 3aBUCHUMOCTb BEJNYMNHDI yIJIa B OT BpEMEHU HUMEET
Bug B(t) =B —w1/L. Ilpu sToM Beanuuna yria O H3MEHSETCS
1o 3axony o (1) =0 + (u; +u, )t /L . Ilo oupesesienuio, Mosy.ib
ckopocti aBwkenus Toukn C Baosb crepskis O;C pasen Mojy-

JIIO TIEPBOII IPOU3BOIHON KOOPAUHATEL X 110 BpeMeHu. CueioBa-
TEJIbHO, MOJYJIb UCKOMON CKOPOCTU 3a/IaHHOI TOYKHM paBeH

uy sin @ cos (@ +PB) — (uy +uy)cosa sin (@ +B)

v=x"=h — .
Lsin“a

2. Ilpu pemrennu 3a7a9u Oy/leM CUNTATh, YTO KJIMH HETO/BIDKEH
OTHOCHTEIbHO JIAGOPATOPHON CHCTEMBI OTCYeTa, 0Ch X KOTOPOU
napaJiieibHa CTEPIKHIO U HAlpaBJjieHa BHU3 MO KJIWHY. B TOT MO-
MEHT KOT/Ia Ha IJIQJIKON MOBEPXHOCTH KJMHA OKA3bIBAETCS YaCTh
cTepskHS Maccoit Bm, e 0 < B <1, Ha Hee BAOIb ocn X [ieii-
CTBYET COCTABJISIIONIAs CUJIbI TSDKECTH Bmgsin O M cuja HatsKe-
HUSI CO CTOPOHBI BEPXHEN YacTU CTEPIKHSI, HANPABJIEHHAS MPOTH-
BomoJokHO ocit X, i pasras T (B) . 3armieM ypasHeHue JBIKe-
HUS HIDKHEH YacTh CTEPIKHS BIOJb ocu X:

Bma = Pmgsina —-T(B) ,

Irjie @ — ycKopenue Jo6oii TOYKH CTep:KHS BAOJIb ocH X, TaK Kak
CTepsKeHb TBep/blil U JBIKETCS TOCTyNaTebHo. B paccMarTpuBsae-
MBIl MOMEHT Ha BEPXHIOIO YaCTh CTEPIKHS BJOJb OCH X Hapsity C
cocrasustomeii cuupt Tsoxect (1—B)mgsino co cTOpoHbI KIMHA
JIefiCTBYeT HAIPABJEHHAS MPOTUBOIOJIOXKHO ocl X CHJIa CYXOro
Tpenust ckoupkennst (1 —B)mgcosa , a co CTOPOHbI HIDKHEH da-
CTH CTepKHs JeiCTByeT HampaBicHHas BAOTb ocn X CHja HaTs-
skenust T (B) . YpaBHeHUe ABUKEHUsI 9TOIl 4aCTU CTEPKHS B LPO-
eKkIuu Ha ocb X uUMeeT BUJL

(1-B)ma = (1-B)mgsina+T (B) - p(1—B)mgcosa .
Pelltast COBMECTHO COCTABJICHHBIC YPaBHEHHS, TOJTyYacM

T =B(1-B)wngcosa.

BujHo, uTo cusia HaTSKEHUST CTEPXKHS B CEYEHUH, KOTOPOE HAXO-
JINTCST HA TPAHUIE MEXK/IY TJIAJKON ¥ IIEPOXOBATON YaCTSIMU KJIU-
Ha, 3aBUCUT OT 3Ha4yeHUs Koadpduimenta B. [Jlokaxkure camocro-
SITETbHO, YTO OHA OyeT MakcHMasbHoil mpu B = 0,5, T.e. Korga
OJIHA TIOJIOBUHA CTEPKHS OKAXKETCS HA TJIQ/IKON HUXKHEH JacTu

KJIMHA, & JIPyrasi MOJIOBIMHA — Ha €ro IIepOX0oBaToil BepXHeil vac-
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TH. B TakoM ciydae
Tax = 0,25umg cosa .

3. Ilyctp M — macca rpysa, m — Macca CTep:KHs, a L — ero jju-
na (puc.21). O6osnaunm vepes F cuiy, AeHCTBYIONIYIO Ha CTep-

Puc. 21

JKEHb CO CTOPOHbBI ITPOBOJIOKU. 3anmuireM ycJjioBrU€e paBHOBECUA
CTEPIKHA:

Flsina = (M +0,5m) gL .
Iockoabky K =ltga, To
(M +0,5m) gL
hcosa

o saxony I'yka yammnenne npososoku pasuo Al = Fly/(ES),
rie E — momyab Oura, S — miomaap momnepevHoro cedenus, a [
— pmna HefeopMupoBanmoil mpoBosokn. CoriacHo o6o3nade-
HuAM Ha pucyrke, ([ +Al)sina = A . Ilo ycioBnio 3azadn mpo-
BOJIOKA JKECTKasl, CJIe/I0BATEJNbHO, HYXKHO cuuTarh, uto Al < [, a
OTOMY

(2M +m)gLl,

Al = =
(ly + Al) ES sin 2a

(2M +m)gL
ES'sin 2a

U3 aToro BbIpa)KeHHs SICHO, YTO MHHUMAJIBHBIM Y/JIMHEHUE JKEeCT-
KOl mpoBoJioky Gyzer ipu sin20 = 1, t.e. npu o = 45°. Takum
06pa3oM, NCKOMOE PACCTOSTHIE
h=1=30cMm-

4. Tlocsie 0JJTHOBPEMEHHOTO OTILYCKAHUSI TPY30B, CMEIIEHHBIX OT
MOJIO’KEHNIT paBHOBECHS Ha OJMHAKOBbIE PACCTOSHMS, IIEHTP Macc
paccMaTprBaeMOil CHCTEMBI, COBIAJAIONINI € HEHTPOM N-yTOJIbHH-
Ka, T.e. Touka O Ha pUCYHKe
22, JIOJIKEH OCTaBaTbCs HEIO/I-
BKHBIM. [Ipn atoM Ha Kask/bIil
13 TPY30B, KOTJA OHU CMEIEeHbI
OT CBOUX HOJIOKEHUil paBHOBe-
CHs Ha PAcCTOsIHUE X, OYyayT
JlelicTBOBATh B MPUKPEILICH-
Hble K HEMY TIPYIKHHBI.
Ha pucyHke nososxenne paBHO-
BecHs i-TO Tpy3a 0603HAYEHO
mdpoit 0.
ITo ycmoBuio 3aja4un Tpy3bl CO-
BEPIIAIOT MaJible KOJeGaHus, a
puc. 22 OCH TIPY’KHH OCTAIOTCS IIPSMO-

suHeiinbiMu. [loatomy corsiacHo
3axony ['yka MOyJb CHJIBI YIIPYTOCTH KasKIO# HPYKUHBI pa-
Bern F =FkAl | rpe Al — ypiunenue npyskunbl. Vcnosbsyst 06o-

3HAUYEHUs] HA PHCYHKe, mouaydnM, uyro Al = 2x cosP , npuuem
B=1-a, rne o =21/n.

PaBrozeiicTByIOIIAs BCeX CHJI, JeHCTBYIONNX Ha KaXXAbII Ipys,
HAIpaBJIeHa B/OJIb MPSIMOIl, COeUHSIONIEN 9TOT IPY3 € TOUKOI
O. Moy atoii pasHojeiicTByomeil pasen 2F cosB . Cuenosa-

2008/ Nl

TEeJIbHO, yPaBHEHUE J[BIDKECHUS JI0O0TO U3 TPY30B B IPOEKINU HA
YKa3aHHYIO [psIMYI0, Harpumep Ha ocb X IS 1-TO TPy3a, MOYKHO
IIpe/ICTaBUTb B BU/IE
-2)n

n

mx” = -2F cosP = —4kx cos’ (n

PemrenieM aToro ypaBHEHUs, KaK U3BECTHO, SIBJSETCS TapMOHMU-
yeckas (OYHKIWS, MEepUoJ] KOTOPOH paBeH

renfy (w5 - i

3. Tlo ycaoBuio 3aj1aun Ha yyacTke /—2 ras IoJiydiJ1 OT Harpesa-
TeJIsT KOJIMYECTBO TeTIoThI {Qjy , paBHOE TIPHPAIIEHHIO €r0 BHYT-
penneit sueprun AUy, , 1.e. Qpy = AUy =4 x]Ix. CienoBa-
TesbHO, mporecc /—2 — m3oxopHbiil. Ha ygactke 2—3 ras ne 06-
MEHUBAJICS TEIJIOM C OKPY’KAIOMUMH TeJaMH, T.e. mpomecc 2—3 —
ajuabatnbiii. Ha yuactke 3—7 BHYTpEHHSsISI 9HEprus rasa ocrasa-
Jlach HEM3MEHHOH, T.e. 3TO m3orepMmuueckuii mporuecc. Ha atom
y4YacTKe a3 OT/aJ HarpeBaTeJio KOJMYCCTBO TEILJIOTHI, MOLYJIb
kotoporo paBen Qs =3 x/[x. Ilo onpenenenmio KII/[ mukra
paBeH

QS1
n=1-=3L-0,25
O

12

6. IIpu pemrennu 3aaun Oy/ieM CUUTATH, YTO TEMIIEPATYpa, IPH
KOTOPOIl TIPOBOIUTCS OMBIT, CYNIECTBEHHO MEHbIIe KPUTHYECKOH
TeMmIepaTypbl Bojibl. TOT/Ia MJIOTHOCTh HACBINIEHHOTO TIapa MOYKHO
CYNTATh MHOTO MEHbIIET TIOTHOCTH BOJIBI B CKOHIEHCUPOBAHHOM
COCTOSTHHM, a TOTOMY OOBEMOM BOJIBI TIO CPABHEHMIO ¢ 0GHEMOM
napa MOXHO npeHe6peub. ByjeM Takske cuuTarh, 4TO ypaBHEHUS
COCTOSTHUSI CYXOTO BO3/yXa M MapoB BO/bI BILIOTh JI0 TOUKH Ha-
CBITEHNST COBIA/IAIOT € yPaBHEHNUEM COCTOSIHUS WJIEATbHOTO Tasa.
Ec/m paBnenve mapa B HAYATBHOM COCTOSIHUH P, , @ JaBJEHUE
BO3/lyXa Xp, , TO HAYAJAbHOE JABJEHUE CMECH B IUIUHJPE Oy-
zer py = (1+x)p, . Iocse H30TEPMUYECKOTO YMEHDLIEHHS 06be-
Ma COTJIACHO YCJIOBMIO 3a/lauil JIABJEHIe CMECH BO3PACTaeT B 1
pas u craHoBuTCsS paBHbIM 1Py = (1+kx)p, =n(1+x)p, . Cae-
JIOBATEJBHO,

x:Z_;zLa Po = 2Py -
Macca Bo/IbI B HAUaJbHOM COCTOSHUM GblTa paBHA Macce Tapa,
3HAUNT, BCS BOJIA MCIAPHTCS, €CH 0OGBEM CMECH YBEJHUUTCH B
nBa pasza. IIpn 5TOM KOHEYHOE JaBJIEHUE TOJ[ MOPITHEM CTaHeT
PaBHBIM

pl( :pll +0’5xpll = 175p|l .

Pemrag coBMecTHO ABa MOCJEHUX YPAaBHEHNUS, TTOTyYaeM OTBET:

Pe_0,75.

Po
7. Iloce coo6uieHNs BHYTPEHHUM TIJIACTHHAM IPOTHBOIOIOKHBIX
110 3HAKY 3aps/10B, MOJYJHN KOTOPBIX PABHBI ¢, NMPH PA30MKHYTDIX
BHEIIHNX IJIACTHHAX 3JIEKTPOCTATHYECKAsT SHEPIUsl CUCTEMbl CTa-
HeT paBHOI

‘/V()_Ev

rne C =¢,S/d — eMKOCTb IJIOCKOrO KOH/IEHCATOpa, 06pasoBal-
HOTO BHYTPEHHUMH IJIACTHHAME, & € — 2JEKTPHYECKAsH MOCTOSIH-
nast. ITocse coequnenust BHENTHNX ILJTACTHH UX HOTEHI[HAJBI J10JI-
JKHBI CTaTh OJMHAKOBBIME. [Ipu aTOM Ha OOpAIeHHbIX APYT K
JIPYTY MOBEPXHOCTSIX BHYTPEHHUX ILJIACTHH OCTAHYTCS PABHbIE 110
MO/IyJII0, HO TIPOTHBOIIOJIOXKHDIE 10 3HAKY 3apsi/ibl. IIycTb MO/yJib
9TUX 3apsIOB paBeH (;, a MOYJIb 3apsiioB Ha BHENIHUX ITOBEPX-
HOCTSX 9TUX IUIACTUH PaBeH ¢, . COrJIacHO 3aKOHY COXPaHEeHUs
3apsijia, JI0JGKHO BBIIOJIHSITHCS COOTHOIIEHHE ¢ = ¢y + Gy . IIpu
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9TOM MOJYJIb PA3HOCTH IOTEHINAJIOB MEK/y BHYTPEHHHMH ILJIAC-
tunamu craser pasubim Uy = ¢/C , a MOJyJIb Pa3HOCTH MOTEHIIU-
aJIoB MeXJy KpaitHeil u GapKaiiieil Kk Hell BHyTPeHHel MIacTu-
woit Gyner pasen U, = ¢,/C . I10CKOMIbKY BHENIHUE TLITACTUHBI CO-
e/IMHEHbI MeX/ly OG0, Pa3HOCTb IOTEHIHAI0B MEK/1y HUMH yC-
TAHOBHUTCSI PABHOI HYJIIO, T.e. B KOHEYHOM COCTOSTHHUU JIOJKHO
BBITIOTHATBCST cootHOmenne 2U, —U; = 0 . CrenoBaresbHo,

G =2q/3,a g, =q/3 . Illpu 910M BJIEKTPOCTATHUECKAS SHEPIUS
cucreMbl Oy/ieT paBHa

Y

“ 2c 2 3C
ITo ycsoBuIio 3asayn moTepsMH 9HEPruu HA U3JydeHue, MMeBIIee
MEeCTO IpU ITIepepaciipe/ieJieHHn 3apsijioB 10 IIPOBOJHUKAM CHCTe-
MBI, cyexyeT npere6peun. [loaTomy corslacHO 3aKOHY COXpPaHEHHS
9HEPIun,
2

q
-w,-w, =1
Q=W -We=1%¢c

W3 aroro coorHomeHus cjaenyer, 4To MoAyJib 3apsA/l0B BHYTPEH-

HUX IJIACTUH paBE€H
_ [603¢,
q=, T

8. [Ipu BpaleHnn MeTaIJIMYECKOTO CTEPIKHS BOKPYT BEPTHKAIb-
HOIT OcM Ha CBOOO/IHBIE HOCHTEJIH 3apsi/ia, UMEIONHecss B HEM, CO
CTOPOHDbI MarHuTHOTO I10JIA }IeﬁCTByeT MarHmuTHada COCTaBJIAIONIIaA
cunl Jlopenna. /leiicTBue 3TON CHJIBI MOXKHO Y4€CTb, CUUTAs, 4TO
Ha CBOGO/IHBIE HOCUTEJN 3apsijia IeCTBYIOT CTOPOHHUE CHJIBI,
I/IC KOTOPBIX MOKHO BBIYUCJUTD 1O 3aKOHY 3JIEKTPOMAarHUTHOI
I/IHZIyKTH/II/I.

Jlna Boraucaenns J/IC yurteM, 4TO 32 Masoe BpeMsl T CTEP>KEHb
«3ameTaeTry miaomaab AS = 0,5RoT, rae v = wRsin 0 — CKO-
POCTb JBIDKEHHS KOHIIA CTEPsKHS, Kacatomerocs momaycdepst. [To-
STOMy MOJIy]Ib N3MEHEHNA MAarHuTHOI'O ITOTOKa 4Y€epe3 3Ty TIOBEPX-
HOCTDb 3a YKa3aHHOE BpeMs paBeH

A® = BASsina = 0,50BR?1sin’ a .
CrenoBaresbHo, Moy b nckoMoil O /1C MHAYKIMK paBeH

&= % = 0,5BR?wsin’ a -

Cuia TOKa, MPOTEKAOIIETO Yepe3 Pe3ncTOp, COTJIACHO 3aKOHY
Owma pasHa I = &/r | a BBIENAIOMAACA B HEM MONIHOCTD TI0 3a-
xony [Dxoyns—Jlenna cocrasisier

2 254, 2 4
_ 67 _0,25B°R'w’sin” a

r r '

P=1rr

9. Ilocko/bKy BHYTPEHHHUM CONPOTHUBJICHHEM MCTOYHMKA TOKa I10
YCIIOBUIO 3a/[aui CllelyeT IIpeHe6peub, B PE3UCTOPE B TeYeHHe
BpeMeHH T BBIJICJIUTCS KOJMYECTBO TEIJIOTbI Q) = EZT/R. [Tpn
5TOM MOJIyJIb CKOPOCTH HapacTaHus CUJIbI TOKA Yepes3 KaTyIIKy
OCTaeTcs TIOCTOSTHHBIM U y/ioBJeTBopseT yciaosuio & = I'L . Ilo-
STOMY B MOMEHT OTKJIIOYEHH: MCTOYHMKA CHJIA TOKA Yepes3 KaTyll-
Ky pasHa I(T)=6T/L . Iocae OTK/IIOYCHNS HCTOYHHUKA BCSI 9HEP-
IS MarHUTHOTO HOJISA, CO3/IaHHOTO TOKaMU B KaTyIIKe, IIpeoOpa-
syetcst B Koamdectso Temnorst Q, = 0,5L1° (1), KoTopoe Bbliess-
ercs B pesucrope. Ilo ycnosuto sagaun Q) = Q,, T.e.

gt 0,56%?
R L

CJIe,/_LOBaTE./IbHO, UCKOMasA UHAYKTUBHOCTb KaTYIIKU paBHa
L=0,5Rt.

B 3axJiodyenue ciaeayerT OTMETUTD, YTO IOJTYYEHHBIH OTBET He 3a-
pucut ot IJ/IC nucrounuka.

10. Ha pucynke 23 mokasaHo IOCTPOEHHE ABYX JeHiCTBUTEIbHBIX
nzoGpaxkenuii crepykust. {1 HAXOKAEHUST U300PaXKEHUsT CTEPIKHS

=
™)

Puc. 23

B IJIOCKOM 3epKaJie Mbl BOCIOJIb30BAJIUCH TEM, YTO TO M300pa-
JKEHHeE MOJTyJaeTcst 3a 3ePKAOM Ha PACCTOSIHUM, PABHOM PacCTo-
SHUIO MEXK/Iy TIPEJAMETOM U 3€PKaJIOM, a €ro pasMep PaBeH pasMe-
py upexamera. [l nmoctpoenust n3o0paxkeHust i caMOro CTepsKHs
U u300paKeHnst fy OTpakeHusi CTEPIKHs B 3ePKaJjie JUH30M Mbl
HCHOJIb30BAJIH CBOHCTBO JIyueil, MPOXOJSIINX B/IOJIb MOOOYHBIX
OITHYECKUX OCeil TOHKOI JIMH3bI, U CBOWCTBO JIydya, NMaJlafolero
Ha cOOMPAIONILYIO JIMH3Y MAPAJLIETbHO ee TJIABHOIl ONTHYeCKOi
ocu. VI3 pucyHka ciejuyer, uto
h b _ fi
—:£, g 2la-d)+d =4
H d 1
mpuyeM, corjgacuo ¢GopmyJie TOHKON JIMH3DI,
T 1 1 1 1
—=—t—=—+—.
F d f d f
V3 MpUBE/IEHHBIX COOTHOIIEHUIT MOTYYaeTCsl, YTO

poh_df _di-F _,x-F
“n dfy d-F “d-F’

nJan
(k+1)(d - F)=2(x-F).
Pemrag TocJjie/Hee ypaBHEHUE, HAXOJAUM MCKOMOE PAaCCTOAHUE!:
x=0,5((k+1)d - (k-1)F).
(Da/(yﬂb TET BbIYUC/TNTE/IbLHON MATeMAaTUKU U KM5E,OHE’TMKM

Iy — ot + R
(lp — vot)

[
1. F(t)= F,—=
! J2+n ly = vt

2. m=pShl 1+ |=50,5r.
gt

(vg - 012 )sin [oF}

1
3. 02=7( u2+4v§—u), e u = -
2 v, sin 0y

5. hzﬂ(pVO—m):mM.

pgm
pV V2 am
6. N=—|gh+ . . s= .
e Y 2k
=2V M e 0 = 2RT; (n* 1) = 6225 Jlx .
po S V2RT

/
10. x=§ npu [ <L, x:l—% npu L<I<3L/2, x=L npu

2L > [>3L/2.
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g, SU?

11. v =,[2gh+——— = 0,2 m/c.
m
2
12. Tzzé(éil;@:BSMKc.
2 2
3. 0= re B 2132107 1.
2 (R+7)

14. U, = 1U(ot1 —ay)t. 15 :M.
2 RR, +R(R +Ry)

16. U, =26 -Uy upn Uy <&, Uy, =Uy ipu Uy 26 .

_ sina__ 18. d = Ftg30° = =

17. dy = d, -5

19. h:HzF_L. 20. v = }\—Rz2MM,
3F-L n

Xummyeckmyi @akynbrer

BapuaHt 1

3. 0= % =2.10° wm/c. 4. Cm. puc.24.

5. JlaByienne yBesmumioch B 3 pasa.
%3

r 7 F

,
N

N~

/ | R >0

1 ’
Puc. 24
2¢glsina
6. v = 127_1 . 7. T =3mg — gBy2gl .

8. 3A<d <4\, wm 1,9 mxm < d < 2,5 MM (MakcuMasbHbII
HopAA0K AuPakImy paBeH 3).

2
. W _ (3R+271 056
W, (2R+7)
10. ctgo = /M_m _7
M 8
BapuaHT 2
3. Cwm. puc.25.
4. Bémbiryio ckopoctb GylieT UMeTb MePBblil OPYCOK.
SBA
2
1
0 >
2 6 10 | 14 | 18 |tc
-1
-2

2008/ Nol
5. F. =%=20H,
4

6. EMKOCTD yBeanunTcs B 3 Pasa.

1-k)U?
7. R=UZRUT _sa6, 8. 5= _08u.

m 4

Ui (R + Ry)T (d-F)tga

9. =——= =90 /Ix . 10. tgf=—-—"""—=2.
Q ARR, A 8P F
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