SAJAYHUNK

PeweHuna zapay M1711—M1720,
d1728—D1732

M1711. B «Boavwoii snyuxaoneduu kpoauxoss 10 momos.
Onu cmosim na noaxe noumu no nopsoxKy: KaKowil mom
cmoum aubo Ha ceoem mecme, aub0 Ha coceOnem. CKOILKO
MAKUX PACNOTOKEHUL B03MOKHO?

ByaeMm cuuTaTh, 4TO B SHIMKJIONEAUU 72 TOMOB I BCE BMeCTe
OHH 3aHEMAIOT 72 II0JI0YKEHHbBIX UM MECT Ha II0JIKE, XOTs IIpU
5TOM HEKOTOpble TOMAa MOIYT 3aHUMaTh HE CBOE MECTO, a
cocejHee co CBOMM. B o6liee KOJIM4ecTBO TaKUX PacloioKe-
HUI BOWIET U TO PACIOJIOKEHUE, B KOTOPOM BCE TOMA CTOSIT
Ha cBoux MecTax (ero Mbl MOTOM BBIUTEM).
[Iycrp P(n) — KOJIMYECTBO TAKMX PACIOJIOKEHUH 7 TOMOB;
P(1) =1, P(2) = 2. PazoGbeM Bce UX Ha JjBe TPYIIIIbL; B IIEPBYIO
IPYIILY OTHECEM T€, B KOTOPbIX IIEPBbIl TOM CTOUT Ha CBOEM
MecTe, BO BTOPYIO T'PYIILy — OCTaJIbHbIE.
B mepBoit rpyime CTOJBKO PACIOJOXKEHUH, CKOJIbKO UX
Bo3MOXkHO 13 (1 — 1) Toma (co Broporo 10 n-ro), T.e. P(n —1).
Ecau mepBbIit TOM He HA CBOEM MeCTe, TO OH CTOUT HAa BTOPOI
MO3UIINN, & HA TIePBOH TO3UIMKU CTOUT BTOPOI ToM. Takmx
PacIoIoKeHuil CTO/IBKO 3Ke, CKOJIbKO PacoI0KeHUi 0CTa lb-
HBIX TOMOB: CO BTOPOIO JI0 1-TO, T.e. Bcero P(n—2).
3naunr, uMeer Mecto coorHomenue P(n) = P(n-1) +
+ P(n = 2). Ucnoubsysi ero, MoxHo, 3uast P(1) u P(2), naiitu
P(3), sarem maiitn P(4), u tax gazee. ITosydaem mocueso-
BaresbHocTh: 1, 2, 3, 5, 8, 13, 21, 34, 55, 89. Urak, P(10) =
= 89.
Taxkast moc.ieoBatebHOCTD uncen P(n) — aro unciaa dubo-
Hau4l.
Ecim ecTb sKeJlaHUe BbIYECTb TO PACIOJIOJKEHHe, B KOTOPOM
BCE TOMA CTOSIT HA CBOUX MECTaxX, TO oTBeToM st n = 10 Oyzer
88.

. Kanrunun

M1712. a) Heckoavko mpeyzoivhukog pacnoioxenvl Ha
NJAOCKOCIMU MAK, 4MO KAKOble Uembipe U3 HUX UMEIOm
obuyio sepuuny. /lokaxume, 4mo ece mpeyzoioHUKU UMe-
om 00wy SePUUHY.
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6) HecKkomwko npamoyzoivHukos pacnoioKenvl nd niocKo-
CIU MAK, 4o Kax0ble MPU U3 HUX UMEIOM 00UYI0 GePULUHY.
Joxasxume, umo 6ce nPsMOY20IbHUKYU UMEIOM 00WYI0 Bep-
wuny.
a) Ha miockocT pacrosiosKeHbl TPeyroJbHUKN T, T,,
.., T, (n'25), Kaxipie YeThIpe U3 KOTOPbIX UMEIOT OOILYIO
BepimHy. Chauasna nosoxknm n = 5. 13 TpeyrosbHukon T,
T,, Ty, T,, T; MOKHO COCTaBUTb YETbIPE YETBEPKHU, COJEP-
xkamue tpeyroibiuk T, Kaxpaas Takas yersepka Tpey-
TOJIBHUKOB MMeeT OOIIYI0 BEPIIMHY, M 9Ta TOYKA SIBJISETCS
BepiHoil Tpeyrosbanka 7). Ho y T, mmib Tpu BepruuHbr,
U 3HAUUT, €CThb TaKasl ero BeplIMHA, KOTOpas SIBJSIETCS
o61ieit i1 ABYX U3 4eTbipeX 4eTBepoK. OYeBUHO, UTO dTa
uso6panHas BeplIMHa TpeyrosibHuka T, sBJIAETCA BepIIn-
HOM BCEX IISITU TPEYTOJIbHUKOB.
[Togo6GHbIe paccysk/ieHnst TEePBOro Iara WHAYKIUH ITPOXO0-
T 6e3 M3MEHEeHW M IS MHAYKTHBHOTO Hepexojia oT 1 K
n+1.
B TO Ke BpeMsi HYXKHO 3aMeTHTb, YTO B YTBEP>K/EHUH
MyHKTA a) CJI0BAa <KXK[ble YETbIPE» HEJb3sl 3aMEHHUTH Ha
«Kask/ple Tpu». B camom sieste, yeTbIpe BepIIMHbBI KBa/IpaTa
SIBJISIIOTCS.  BEPIIMHAMU YETbIPEX TPEYTOJIbHUKOB, KasK/[ble
TPU M3 KOTOPbIX MMEIOT OOINYIO BEPIIMHY, HO BCE YETbIPE
o6111eil BepIINHbI HE MMEIOT.
6) IlpeaBapuTebHO C/Ie/aeM Ba HIEMEHTAPHBIX TeOMETPH-
yecknx 3ameudanus. [lepBoe: yeTbIpe pas/M4HbIE TOUYKHU Ha
IIJIOCKOCTH, M3 KOTOPBIX KaXK/[ble TPU SIBJISIIOTCS BEPIIMHAMUI
MIPSIMOYTOJIHOTO TPEYTOJIbHUKA, BCE BMECTE SIBJSIIOTCSI BEP-
HIMHAMU [PSIMOYTOJbHUKA. BTopoe: /1Ba MpsiMOyroJibHHUKA,
HMEIONMX TPU 00IIKe BepHINHbI, COBHA/AIOT.
Terepb paccMOTPUM PaCIIOJIOKEHUE TPSIMOYTOJIbHUKOB P,
Py, ..., P (n24), kaxple TPH 13 KOTOPbIX HMEIOT OOIIYIO
Bepumny. CHauvasa nosoxkuMm n = 4. JlomycTtuM, 4To IpsMo-
yroibuukn B, Py, P, u P, He umeior o0l1ieil BEPIIUHbBI, XOTSI
Ka’K/Ible TPU U3 HUX OOIIYI0 BepuHy nmetor: touku A, B, C
u D gpisiorcst oOMMMM BEPIIMHAMU JIJISI BCEBO3MOMKHbIX
TPOEK HAIMX MPSIMOYTOJbHUKOB. Torga Beskue Tpu U3 9TUX
TOYEK SIBJISIIOTCS] BEPITMHAMU O/IHOTO U3 TIPSIMOYTOJIbHUKOB 1,
B CHIJIy TIpe/IBapUTEJbHBIX 3ameuannii, ABCD — ato mpsMo-
YTOJIbHUK, KOTOPbIIl COBIA/AET C Ka’K/bIM M3 YeTbIpeX Ipsi-
Moyrobnukos B, Py, P, u P,. Hamuuo nporusopeune ¢
JIONYIIIEHHEM.
Pas6epem curyuail ipu n = 5: JIOIyCTHM, YTO NIPSIMOYTOJIbHUKH
B, P, P, P, P, ne umeior o6uieil BEPIUIMHDI, XOTS KasK/ble
TpU U3 HUX oO0lyilo BepimHy nmetor. Ho rtorga, B cuiy
JIOKQ3aHHOTO0, Ka)k/Ible YeTbIPe N3 HUX UMEIOT OOIIYI0 BEePIIH-
uy. B arom ciayuae Touku A, B, C, D u E sBistiorcst o61mmMu
BEPUINHAMU /11T BCEBO3MOXKHBIX UYETBEPOK IPSIMOYTOJIbHMU-
KoB. IIpu aToM Kask/ple yeTbIpe M3 ATHX TOYEK SIBJISIOTCS
BEpPIINHAMY OJIHOTO IPSMOYrosibHUKA. Ho Takmx msrm pas-
JUYHBIX TOYEK Ha IIJIOCKOCTH CYIIECTBOBATb HE MOXKET,
3HAYUT, /[BE U3 ATHX TOYEK coBIaaioT. Tora atu coBnasiime
TOUKH SIBJISTIOTCS OOIIel BEPIIMHON /IUIsT BCEX TISATH TPSIMOY-
TOJBHUKOB — IpoTHBOpeune. VHAYKTUBHBIN Hepexox oT 7 K
n + 1 peasmayercs Tak ke, Kak 1nepexoj oT 4 K 5.
B.IIpoussonos
M1713. Ha cmoponax BC, CA, AB mpeyzorvnuxa ABC
63simor maxue mouku A', B', C', umo npsamve AA', BB',
CC' nepecexaiomes 6 00HOU mouxe.
Hycmo D, E, F, D', E', F' — cepedunv. ompesxos AB, BC,
CA, A'B', B'C', C'A".
Jloxaxume, umo
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a) npamvie DD', EE', FF' umeiom o6ugyio mouxy, npuuem
ama mouka, mouxa nepeceuenusi npsimoix AA', BB', CC" u
mouxa nepecevenus meouan mpeyzonrviuxka ABC nexam Ha
00HOU NPSIMOT;

6) ecau 6 Kauecmee npamoix AA', BB ", CC' 83amwvi evicomol
mpeyzoavnuxa ABC, mo mouxa nepeceuenus npsmoix DD',
EE', FF' cosnadaem c ueHmpom OKpyKHocmu iaepa
(oxpysnocmu dessmu mouex) mpeyzonvnuxa ABC;

) ecau npamvie AA', BB', CC' — 6uccexmpucol mpeyzonn-
Huka ABC, mo ux o0wasi mouxa, 06uwas mouxka npsimoLx DD',
EE', FF' u mouxa nepeceuenus npamvLx, npoxoosuux uepes
sepuunv, mpeyzoaviuka ABC u denswux ezo nepumemp
nononan (mouxa Hazens), nexam na o0noii npamoti;

2) ecau npsimvie AA', BB', CC' deasim nepumnemp mpeyzoiv-
nuxa ABC nonoaam, mo mouxa nepeceuenuss npamvix DD',
EE', FF' coénadaem c yemmpom macc KOWmypa mpeyzoiiv-
nuxa ABC.

a) Touky nepecevyennus npsambix AA', BB', CC' o6o3naunm
H, cepemunbl otpeskoB AH, BH, CH — cootBetcTBeHHO K,
L, M (cM. pucyHOK).

Bocmonbsyemesa teopemoit Iaycca: ecam y 4eTbIpexyTroIbHU-
Ka HET MapaJlJieJIbHbIX CTOPOH, TO CEPe/INHbI ero JinaroHaJei
1 cepe/iHa OTPe3Ka, Co-
€/INHSIONIETO TOUKN T1€-
pecedyeHus MTPOTUBOIIO-
JIOJKHBIX CTOPOH YeTbl-
PEeXyroJibHUKa, JIexaT
Ha ozHo# psamoii. ([lo-
Ka’kKUTe ee CaMOCTOs-
TebHO! )

IIpumensiga a1y Teope-
MYy K YeTbIPeXyTOoJIbHNU-
ky A'HB' C, npuxoaum
K BBIBOJY, YTO TOYKH
D, D', M nexar Ha
OJIHOH TIPSAMOIA.

Touno Tak sxe Ha O/HON
npsmoit nexar toukn E, E', Ku F, F'| L.

Ho orpesku DM, EK, FL coegwHSIOT, COOTBETCTBEHHO,
Cepe/IMHbI MTPOTUBOJIESKAINX CTOPOH ¥ CEepPe/IMHbI J[aroHa-
Jiet gerpipexyronbnuka ABCH , T09TOMY 9TH OTPE3KH UMEIOT
OOIIYIO TOYKY, COBIIQIAIONIYIO C I[EHTPOM CHUCTEMbl YEThIPEX
PaBHBIX TOYEYHBIX MAcC, TPU M3 KOTOPBIX HAXOMATCS B
BepumHax Tpeyroapnuka ABC, a derBepras — B Touke H
(teopema Cumcona— Keprona).

Tak kak menTp macc cucrembl A, B, C HaXoauTcd B TOYKE
mepecedenus Mejuan TpeyrosapHuka ABC, TO IHeHTp Macc
cucrembl A, B, C, H Je:kuT Ha OTpe3Ke, COeIMHSIONIEM TOUKY
nepeceyenus Mmeauan tpeyroabnuka ABC c¢ Toukoit H, u
JICJIUT TOT OTpe3oK B orHomenun 3:1 (cunras or Touxu H).
6) Ecom H — Touxa nepeceuerns: Boicot Tpeyrobanka ABC,
TO OKOJIO YeThIpexyrosibhinka ABA'B' MOXHO ommcartb OK-
PYKHOCTb € IEHTPOM B TOYKe [), I1103TOMY TpEyroJibHUK
A'DB' — paBhoGeapennbiii, a tak kak D' — cepeauHa
orpeska A'B', 1o DD'0A'B'.

Amnanornuno, EE'0B'C' u FF'OA'C', 1.e. TouKa nepece-
uenust mpsiMbix DD', EE', FF' — 9T0 HEHTP OKPY>KHOCTH,
onucanHoit 0kos10 Tpeyrombauka A'B'C, a aTa OKPYKHOCTD
1 €CTh OKPY’KHOCTDb OJitsiepa Tpeyrosabnuka ABC.

B) Bocrnonbsyemcst n3BeCcTHOM TEOPEMOii: LIEHTP OKPYKHOCTH,
BIIMCAHHOW B TPEYTrOJbHUK, COBIaJaeT ¢ Toukoil Haress
TPEYTOJIbHUKA, BEPIHIMHAMYI KOTOPOTO CJIYKAT CEPEANHbI CTO-
POH MCXO/JIHOTO TPEYroJIbHUKA.

B

AI

A B’ F C
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CrenoBatesbHO, ecan H — IeHTP BIUCAHHOH B TPEyTOJBHUK
ABC oxpyxHoctu, To H — touka Harems tpeyrosbHuka
DEF. Ho tpeyroabuuk DEF roMOTeTHYeH TPEYTOJbHUKY
ABC ¢ 1EeHTPOM TOMOTETUM B TOUYKe IepeceueHus MeuaH
060uX TPeyroJbHUKOB U Koaddurmenrom romoretnn —1 /2,
noatomy Ttoukum Haresist 060X TPeyroJbHUKOB M TOYKA
nepeceveHnss X MeuaH JeXKaT Ha OJHOW TPSIMOL.
Pamee 61710 10Ka3aHO, YTO OTPE3OK, COEAUHSIONII TOUKY H
€ TOYKOH IepecedeHus Meuan Tpeyroabuunka ABC, peantces
TOUKOI nepeceuenus npsambix DD, EE', FF' B otHomenun
3:1 (cumrag or Toukm H), Tak 4YTO 3Ta K€ TOYKA JCJUT
0Tpe30K, coepungioniuii Touky H ¢ Toukoit Haress tpeyroJib-
nuka ABC, B ortHomenun 1:3 (toske cuntas ot Touku H).
Mo3KHO 1IOKa3aTh, YTO ATA K€ TOUKA JIeJIUT TOTI0JIaM OTPE30K,
COEIMHSIONINI TIEHTP BIHMCAaHHOW B TpeyrobHuk ABC ok-
PY’KHOCTH C IIEHTPOM Macc KOHTypa Tpeyroabauka ABC.
r) ILlenTp Macc KOHTypa TPEyroJIbHUKA COBIIAJAET C TOYKOMN
repeceyeHnsi GUCCEKTPUC TPEYTOJIbHUKA, BEPIIMHAMU KOTO-
pPOro cJysKaT Cepe/lMHbl CTOPOH MCXOJHOTO TPEyroJbHUKA
(cM., 3amauy M1016).
W3 aToro 1 yKazaHHBIX BBIIE COOTHOIIEHUI CJIeyeT HYKHOe
JIOKA3aTeJbCTBO.
SlcHO Takske, 4TO IIEHTP MACC KOHTYpa TPEYTOJbHUKA JIEJTUT
OT0JIaM OTPE30K, COEJMHSIONINIT TOUKY liepeceyeHus: Guc-
CEeKTPHC TPEYroJibHUKA U TOuKy Haress.

U. Bainwmerin

M1714. [lokaxume, umo xaxooe u3 ypasuenuil
a) (x2 +1)(y2 —1) =2z,

6) (x2 —1)(y2 —1) =2’ e x %y,

8*) (x2 +1)(y2 +1) :22, 20e x %y,

umeem 6ecKOHeUHo MHOZ0 PEUeHUll 6 HAMYPALLHOIX YUCIAX
X, yuz

a) JIOMHOXKUM 06e 4acTH OYEBHIHOTO TOXK/IECTBA
(2u+1)* =1 = 4u(u +1) (1)

Ha u + 1; kpome aroro, cuutas u > 0, nojaoxum L = vu .
IMoxcrasus y = ¢, MOy YiM

(¢ +1)((2t2 +1)2 —1) =(2¢(¢? +1))2. (2)

A Teriepb BO3bMEM B KauecTse ¢ J060€ 1eJI0€e MOJI0XKUTETbHOE
YHCJIO, MOJIOXKIM

x=t y=2> +1, z=2t(t2+1) (3)

— ¥ 3aj1aua a) pelleHa.

AHATOTHYHO pernaercs u 3aa4a_6): PacCMOTPEB TOXKIECTBO
(1) mpu u < 0 u nosarast t = /—u , MbI, pacCyKaast Kak u
BbIIIE, TIPUJEM K TOXKIECTBY

2 2
(¢ —1)((2t2 ~1) —1) =(2t(¢ -1)) - (4)
Pemas a) u 6), MoskHO 6bL10 BMecTo (1) BOCIIONB30BATHCS
TPUTOHOMETpPHEH — HAIPUMep, TakK:

1-cos’2x =1 —(2 cos’ —1)2 =4 cos’ x(1 - cos’ x),
(1 — cos’ x)(1 - cos’ 2x) =4 cos® x(1 ~ cos’ x)2 .

2
[oacrasus cos2x =2cos” x —1, moayuaem (4) mpum u =
0

=t" <1. 3naunr, (4) BepHO TPHU BCEX #: MHOTOUJICHDI,
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COBIIQ/IAONNE HA OTPEe3Ke, COBIA/AIOT BCIOJY — HOCKOJbKY
MHOrOWIeH (OTIMYHBIN OT TOKIECTBEHHOTO HYJIsT) n-i cTere-
HU uMeeT He Gosee n BemecTBeHHbIX KopHeit. (O cBoiicTBax
MHOTOUJICHOB MO>KHO IIPOYECTDb, HAIIPUMEP, B KHUTE «JHINK-
goneusa s gereit. T. 11. Marematuka» — M.: ABanrat,
1999.)

Tenepb IIO/JICTAaBUM U = —t2 B JIOKa3aHHOE TOKIECTBO
(u=1)((2u =1)" =1) = 4u(u -1)".

Mbr mosyunm (2).
Uro6bl MOMEHSITD B TOKACCTBE ¢ Ha —T°, MOYKHO BOCIIOJB30-
BaTbCA U KOMILICKCHBIMU YUCJIAMK, a UMEHHO, [10JCTAHOBKOI
t = 11, rae i? = —1. Takas MO/ICTAHOBKA KOPPEKTHA,
MOCKOJIbKY MHOTOYJIEHDI B JIEBOIT U MIPABOI YACTSIX TOXKIECTBA
COBIIQIAIOT Ha BCEH KOMILIEKCHOH ILJIOCKOCTH.
C moMoIIbIO TPUTOHOMETPUYECKUX (DYHKIIUH MBI JIETKO MTOJTY-
upm (4) — TOXKAECTBO, B KOTOPOE BXOMAT BLIPAKEHUS {2 —
—1u2t’ - 1. Paccmotpum tenepb armapar, Mo3BOJSIONIHI
HOJIyYaTh HEMOCPEACTBEHHO TakKKe M ToaecTBa Tma (2).
T'unep6osmyeckumMn (OYHKIMSIMU HA3bIBAIOTCS
X -X X -
shx = Te, chx = ﬁ,

X

h - h +
thx:S X:€ 6_ Cthx:C X:€ e

X

chx e'+e

(runep6osmyeckuii CHHyC, KOCHHYC, TAHTE€HC, KOTAHTEHC, ...);
OHU OIIpeJiesieHbl ISl BCeX 3HaudeHuil x, mckurovas cthax,
KOTOPBIii TepsieT cMbIcJ TP X = 0. ITH PYHKIUK TPOSIBJISIOT
3aMevaresibHyI0 aHaJOTUI0 C TPUTOHOMETPUYECKUMHU (DYHK-
HUSIMHU.

Tak, umeror mMecto (opmyabl (06paTHTe BHUMAHUE Ha 3HA-
ku!)

ch(x+y) =chachy +shashy,
sh(x+y)=shxchy+chxshy,
13 KOTOPBIX IIPU ¥ = X, B YACTHOCTH, CJE/yeT
ch® x —sh® x =1, ch2x = ch® x +sh’ x,
sh2x =2shxchx.

JloKasKeM ¢ TOMOIIBIO mnepégﬂﬂquKHx dynxumit (2).
B pasenctBO ch?2x — 1 = sh” 2x nogcraBum

ch2x =1+2sh’ x

sh? 2x = 4sh’ x(l +sh’ x);
MOy YUM
(1 +2u2)2 ~1 = 4u (1 +27).
C moMoIIbIo paBeHCTBa
ch2x = 2ch? x -1

JIeTKO iokasaTh u (4).

Bce mpojeMoncTpupOBaHHbIE TTPUEMbI TIOJIE3HBI TP Peliie-
Hun GoJiee CIOKHOI 3a7aul — IIYHKTa B).

B) Hepewviii cnoco6. Bocmob30BaBIIMCh TOXKIECTBOM

cos3x = 4 cos® x —3cos x, (4"

7 Kaur Ne 4
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MOy YnM
1 - cos” 3x :(1 - cos’ x)(4 cos’ x —1)2,

(1 - cos’ x)(l - cos’ Sx) :(1 - cos’ x)2 (4 cos” x - 1)2.

[Toabsysich mosmyueHHbIM TOXKAeCTBOM U (4'), mpuxoauM K

dopmyie

(1—y2)(1 - (4° —3y)2j =(t-o*) (40* -1). (4™

Samenss (kak u Bblle, npu pemennu a) u 6)) y* Ha —y*,
TIOJIy4aeM TOXK/ECTBO

(v +1)((4y3 +3y) +1j =(y* +1) (497 +1). (5

ITO TOXKIECTBO T03BOJISIET BBIIKICATh HEKOTOPYIO GECKOHEeY-
HYIO CEPHIO0 HATYPAJbHBIX PelIeHUil:

(n, 4n® + 3n, (n2 +1)(4n2 +1)),

3aMeTuM, UTO 3Ta CEepHs HE JAaeT BCeX PelleHuil: HarpuMep,
CIIPaBE/IJINBO PABEHCTBO

(12 +1)(412 +1) =58, (6)

3ameTum Takxke, uTo ToxkAectso (4" ) 3amaer HOBYIO GecKo-
HEUHYIO CepUI0 HATYPaJbHbIX pPelleHHH ypaBHEHHS IyHKTa

6).
Bmopoii cnoco6. BocronbayeMcsi TOKIECTBOM
sh3x = 3shx +4sh3x; (6")
orcioa
2
sh? 3x +1 :(1 +sh? x)(l +4sh? x) ,
2
(sh2 x+ 1)(sh2 3x + 1) :((sh2 X+ 1)(4sh2 X+ 1)) .
[Tonbaysach moydeHHbIM ToxaecTBoM 1 ('), mpuxoanM K
(5).
Tpemuii cnoco6. A tenepb nomyunm (5) ¢ TTOMONIBIO KOMII-
JieKCHBbIX umcest. Kak u Bbriie, Mbl Gy/IeM HCKaTh KaKue-

HUOY/Ib HENoCTOsiHHble MHOrowieHol A, B, C ¢ uesibiMu
koadduimentamu takue, uto A # B u

(A2 +1)(B2 +1) =C*.
[ocratouno Haittu MuaOrowienst D, F, G ¢ neapiMu Koaddu-
urenTamu rakue, uro G # const u
D#+G, D+i=(F +i)(G -i): (7

B 9TOM CJlydyae

D* +1 :(F2 +1)2(G2 +1),

(D* +1)(G* +1) =((F* +1)(G* +1)) -

Jlerko Bugeth, uto (7) BbimoJmsaercsa B tounocty mpu G # 0,
F = 2G.
Monoxus G = x, F = 2x, ogyuynm

(2x +i)’(x —i) =D +i = 4” +3x +i,

2

(0 w0 )0 =((a2" i 1)
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Hamnocaenox moxymaiite: Kak MOXKHO JIETKO JIOTAJAThCS 10

pasencta (6)?

Kpowme artoro, goraxkute cieiyioniee yCUIeHe MPeII0sKeHus

NyHKTa B): HOpu JI0O60M HaTypajJbHOM 7 ypaBHEHUE
2 2 2

n” +1)\y” +1) = z° umeer 6eCKOHEYHO MHOTO HATyPAIbHBIX

PeIIeHMI.
B.Cendepos

M1715. Bce namypanvivie wucaa om 1 do 2n 3anucanvi 6

nocaedo8amebHOCu ay, ay, sy, maxotl, 4mo
a2
|a1 a2| +|a2 a3| +... +|a2n_1 -a,, +|a2n —a1| =2n".
Jloxaxume, umo
|a, = a,| +|a, —a,| +...+ —a, | =n’
1 7 3 Gy Teee |a2n—1 ay,| =n

[ly11 TpOU3BOIBHON PACCTAHOBKM HATYPAJbHBIX unces ot 1

10 2n B TIOCJIEIOBATEIbHOCTD a,, a a,, 0603HauNM

9y wee Ay

- a2n

S=|a1 —a2| + |a2 —a3| + oty

+|a,, —a,|.

B pesysibrate pacKkpbITHsi MOAYJISI B JIIOOOM CJIATaeMOM 3TOI
CYMMBI TIOJIyYHM /[BA HATYPAJIbHBIX YHCJIA — OJIHO C ILJIIOCOM,
Japyroe ¢ MuHycoM. /Lyt toro 4ro6bl cymma S ocTHIIIA
HanOOJIBbIIEr0 BO3MOKHOIO 3HaYeHUs, HeOOXOAUMO U J0CTa-
TOYHO, 4TOOBI Yncia oT 1 10 7 1oJIy4asn MUHYChI, & YNCJIa OT
n + 1 o 2n — wmocel. Torga

S=@2n+2n =1+ +n ) ~(n+n -1+ +1)] =21,
3HauuT, KaKaoe cjaaraeMoe CyMMbI MOJyJiell — 9TO MOMYJIb

pasHoCTH [JBYX HATypPaJbHBIX YHCEJ, OJHO U3 KOTOPBIX
6ouibllie 1, a Apyroe He npesocxoauT n. Ho torzpa

|a, = a,| +|a, —a,| + ... +|a,,_, —a

2n—1 2n

=@2n+2n—1+..+n+) ~(n+n—-1+..+1) =n".

B.IIpouseo.ios

M1716. B xsadpame xremuamoii 6ymazu pasmepom nxn
Kaemox ommeuervl N KAMOK maxum 00pasom, 4mo xaxods
xaemxa keadpama (Ommeuennas ual HeoMMeueHnds,) ume-
em xomsi 6oL 00HY OMMEUEHHYIO COCEOHIN KaemKy. Onpe-
desume naumenvuee 603MoxKHoe 3uavenue N, ecau coceonu-
MU CHUMAMb KAeMKU, UMeuue 00uyo cmopouy.

PaccmoTpum cayuait 4eTHOTO 7.

CHauaja packpacuMm JIOCKY B 4epHblil u OeJiblii 11BeTa B
waxmaTHoM nopsiake. Ilyers f(n) — a10 nckomoe wncio, a
f.,(n) — MUHUMAJIBHOE YHCIO GEJIBIX KJIETOK, KOTOPbIE 0JIK-
HbI ObITb OTMEYEHBI TAKUM 00pa3oM, 4TOOBI KayK/asi yepHast
KJIETKA MMeJIa COCE[HIOn OTMeveHHYyIo Gesyio. Onpezgennm

1n0106HbIM  06pasoM f, (7). Baarogapsi cuMMeTpHYHOCTH

maxmarHoit focku (n = 2k), Mot nmeeM f, (n) = f, (n); kpome

aroro, f(n) = f (n) + f,(n).

bBoiio 61 Gostee yao6HO TOCMOTPETH HA TOCKY, PA3BEPHYB ee
TakuM 06pa3oM, 4TOObI TJIaBHASA YepHas auaroHajib (camas
JUIMHHAS) PACHONarajach TOPU3OHTAIbHO. Tormga JIMHBI
OCTAJIbHBIX YEPHBIX auaronaseit 6o Obr 2, 4, ..., 2k, ...
e 4,2
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3adepKHEM <«HeYeTHbIe»
KJIeTKU GeJIbIX JuaroHaei,
PACIIOJIOKEHHDBIX T10]] Yep-
HBIMH /IMArOHAJISIMU JIJIHDI
4i — 2 B TIEpPBOM cJydae u
10/ YEPHBIMHU J[MarOHAJIsI-
MU JIJIUHBI 41 + 2 BO BTOPOM ]
cayuae (cM. pucynok). B 4it+2

[IepBOM CJyyae 3adyepKHy- 41

TBIMU OKaXKYyTCsT 21 GEJIbIX

KJIETOK, & BO BTOPOM CJIy4ae

2i + 1 Genbix Kaetok. Takum 06pa3oM, BCEro Mbl 3a4€pPKHEM

k(k +1)

244+, +k+...+3 +1 =

6eJibIX KJIETOK. JIErKO BH/ETh, UTO KasK/Jas YepHasi KJETKa
umeer Geyi0 3aUepKHYTYI0 COCEIHIO KJeTKy. M3 artoro
cJielyer, 4ro
k(k +1)
fony < HEXD.

Paccmorpum k(k +1)/2 3auepkryTbIX GesbIX KJETOK: y HHX
HeT OGIIUX YEPHBIX COCEAHUX KJETOK, CJEIOBATENHHO, HAM
HY)KHO 110 Kpaiineii mepe R(k +1)/2 YEPHBIX OTMEYEHHDIX
KJIETOK C TeM, 4TOObI «OXBATUTb» BCE ATH OeJible KJETKH.
IToatomy

. k(k +1)

()2 25

Orcioia MbI IMEEM

fo(n) = f,(n) = ———,

f(n) = k(k +1).
AHATOTHYHO [TOKA3BIBAETCS, UTO

4R* =1 pu n = 4k —1,
f(n)= ,
(2k +1)" mpun =4k +1.

E.Bbapanos, H.Boponosuu

M1717. /lse oxpysxnocmu I'; u I',, codepxawsuecs 6nympu
oxpysxnocmu I, xacaromes I' 6 pasiuunvix mouxax M u N
coomsemcmeenno. Oxpy.xnocmo I', npoxodum uepes yernmp
oxpyknocmu I',. Ilpamas, npoxodswas uepes dee mouxu
nepecewenus I’y u I',, nepecexaem I' ¢ mouxax A u B.
IIpamoie MA uw MB nepecexarom I', 6 mouxax C u D
coomsemcmsenno. [loxaxume, umo CD xacaemcs TI,.

Jlemma 1. OKpysKHOCTD k, Kacaercsi OKPY»KHOCTH R BHYTpeH-
HUM 06pa3oM B Touke A u kacaercsi ee xopzibl MN B Touke B.
[Tycts C — cepenuna gyru MN okpyskHoctH kR, KOTOpast He
comepxut Touky A. Torma touku A, B, C jexaT Ha OJHOI
upsimoit u CALCB = CM*.

HokasareabcTBo. ['oMoTeTHA € IIEHTPOM B Touke A, mepeso-
nsaumas k, Bk, nepepogut MN B KacaTelbHylo K OKPYsKHOCTH
k, napasienabuyio MN, T.e. B IPAMYI0, KacalolyIocst OKPY K-
noctu k B Touke C. Takum o6pasom, A, B, C KOJJIMHEAPHDI.
[lsig Bropoii yactu 3amerum, uto UNMC= 0 CAM | noatom
AACM mnonoben AMCB |, ciaeposaresbio, CALCB = CM~.
Jlemma 2. Tlycrb okpyskHocTh I'; HPOXOAMT Yepes Hentp O,
oxpysxkuoctu I'; ¢, u ¢, — (pasmrunbie) o6mMe KacaTeIbHbIe
STUX OKpPy»XHOCTel — Kacaioress I, B Toukax C u D. Torma
npsamasa CD xacaercs 1.
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HMoxkazarenbcrro. Ilycrs ¢, kacaercs I', B Touke X. Tak kak

O, — cepequna ayru CD, 10 umeem
1 0O 1 0O ad
0o,Ch= EOZD, a UXCD= ECD: O,D.

3uauur, UXCD = 200,CD , oTKy/ia cpasy CJIelyeT yTBePxK-
JIeHne JIeMMBI.
Pemenne 3agauu. Ilycrs O, n O, — neHTPBI OKPYRHOCTEN I,
ul , COOTBETCTBEHHO U t1 u t2 — ux ofume KacareJbHble.
[ycte @, B — nyru, BbiceKaemble Ha I” IpAMBIMY £, U £, U
PaCIIONIOKEeHHbIe TaK Xe, Kak B JemMme 1.
Wx cepenunbl, coriacHo Jemme 1, UMEOT OJUHAKOBYIO
TEOMETPUUECKYIO CTETIEHb OTHOCUTEJNBHO OKPYXKHOCTEH I, 1
I',; Takum o6pasoM, OHM HaXOJATCS Ha pajMKaibHOl ocu
9THUX /IBYX OKpY’KHOCTedl. 3Hauut, A u B aBadioTcs cepean-
Hamu qyr O u 3. M3 jseMMbl 1 MbI Takske MOXKEM ClleJaTh
BbIBOJL, uT0 C M DD — 9TO TOYKH, B KOTOPBIX KAacaTeIbHbIE f,
u t, kacawores I’ . o memme 2 mosyuaem, uro CD racaercs
r,.
11. Koxeenukos

M1718. Haiioume sce pynxyuu f: R - R makue, umo
flx = f(y)) = [(f(y) + xf(y) + f(y) -1
ons écex x,y OR.

[Iycts A — muOxectBo suavenuii dyukuwun [ u ¢ = f(0).
IMosoxus x = y = 0, MBI HOJYYNM

[(=¢) = () +e -1,

moaromy ¢ # 0.
Jlerko maiiti cy:xenne (GyHKIMH [ HA MHOXECTBO A: B3siB
x = [(y), nomyunm
2
c+l «x

fa)=— =

(1)

I Bcex x u3 A.

OCHOBHOII 1IAr I0Ka3aTeJabCTBa COCTOUT B TOM, 4TOOBI IIOKA-
3aTh, 4YTO MHOXKECTBO pa3HocTelt x — y, r1e X,y [ A, ecTb Bce
mHokectBO R. [lnst y = 0 mMbl umeeM

{f(x—c) - f(x)x OR} = {cx+f(c) -1x O R} = R,

MMOCKOJIBKY ¢ # 0.

Ternepb MbI MOKeM HOJTY4YNTD 3HaueHue f () I MPOM3BO.Ib-
HOTO X' ecyiu Mbl BbiGepeM y,, y, O A Takue, ytox =y, — y,,
u ucnosbszyem (1), To MbI mOJTyYnM

f(x)=1f(y, -v,) =

+1 42
=f(y2)+y1y2 +f(y1)_1 :62 _%+y1y2+
2
C—H—y—fﬂ :C——(y1 ~4,) :c—ﬁ. 2)
2 2 2 2

Cpasuusas (1) u (2), Mbr nonyunm ¢ = 1, u moaToMy

2
X

f(x)=1-—
(1)=1-2
aust Beex x (0 R. Mbl moJyunn eIMHCTBEHHYIO (DYHKIIHIO,
KOTOpast YIOBJETBOPsieT (DYHKIIMOHAJIBHOMY YPABHEHHIO 3a-
Jadn.

7*
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M1719. IIocredosamenvrocmo a,, a,, ds, ... 3a0ana ceoum
nepevim uienom a, = 1 u pexyppenmnoii opmyaroi a, ., =
=a, +Z, 2en=1,2 3, ..

a) Joxaxume, umo a,, > 14.

6*) Haiidume [“moo]’ m.e. yKaxume maxoe uejioe wucio m,
oas Komopozo m < a,,, <m+ 1.

6) [loxaxume cywecmeosanue u naioume 3nauenue npeoe-

aa lim an/\/;.

n— o

a) Bossoanm pasencrso a,,, = a, + . B KBa/[par 1 «0TOpa-
CbIBaeM JIUILIHEE»: n

2
n+1

2 1 2
a. =a +2+—>a +2.
n 2 n
n
2
Bcemomuaus, uto @, = 1, noaydaem omHO 3a APYTUM HEpaBeH-
1 Yy Yy
CTBaa§ >a12 +2=3, ai >a§ +2>3+2=35, u Boobiie
(mpu n > 1),

(%)

at > -1.
n

, > 199 > 196 = 14> uto 1 TpeGoBanOCh.

6) Omeem: [“1000] =44.

[Ipu n = 1000 uepasenctso ( * ) naer a
uTO [a

2
B wacrnocru, aj,

2
1000 > 1999 > 447, Tax
1000] > 44. Yro6bl TOTyYUTh OIEHKY CBEPXY, BBEIEM
BEJMYUHBI b, Takue YTo “ft =2n -1+ b,. B cuny
nepasencrsa (* ), nmeem b > 0 npu 7> 1. [lanee, sanuiem
2 2 1
= +2+ —
bopmyny a;, = a, 2 = B Bu/Ie

n

2n+1+b

n+l

=2n-1+b +2+————,
" 2n—1+bn

OTKy/Ia
+ ! < 1
o .. b +——
n _ .
2n-1+b, 7 2p—1
[To MHAYKINE U3 TOCJETHETO HEPABEHCTBA CJEYET, UTO
1 1
+ .
2n=-3 2n-1

b.,=b

11
<b+T+—+m+

Iockosbky b, =0, umeeM, B 4aCTHOCTH,

1 1

<1+1+1+ et —
1995 1997

b1 000 = 3 5

Ocranoch OLEHUTb CyMMY, OKAa3aBIIyIOCS B IIPABOH 4YacTu
rocJieHero HepaBeHcTBa. CTpynnupyeM cJjaraeMmble:

1 1 1 1 1 1 1
Digpo STH| s +—F+o |+ —+—+—+—+  +— |+
3 5 7 9 11 13 15 25
1
+— |+
241]

1 1 1 1 1 1
| —F—F || —F—F.. t—
243 239 727 729 731 1997 )
(ITpuHIUI OYEHD TTPOCTOM: B TIEPBOH CKOOKE TPH CJIATAEMbIX,
HauboJIblilee U3 KOTOPbIX paBHO 1,/3; BO BTOpPON — /€BATH

caaraeMbIX, HauboJibiiee u3 Kotopoix 1,/9; ...; B msaroit — 243
cJlaraeMbIxX, HanOouibinee 1,/243; HAaKOHEIl[, B IIECTOI CKOOKe

r 1t 1 1 1 1
=t | —F—+..
27 29 31 33 79 81 83
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naubousibiiiee cjiaraemoe paBuo 1,729, a criaraeMbix BCero
s 635.) Caeposarenbho, b, < 7. ITO MO3BOJSAET yTBEP-
SKJIaTh, YTO

1000

@y, <2000 —1+7 <2025 =45
OTKYJIa o, < 45.
B) VMCcnoIb30BaHHbIN TIPH PEINEHNN MyHKTa 6) MPUEM O3B0~
JeT [oKasaTrb, 4To lim bn/n = 0. Iockonbky a, =

=.2n-1+ bn , nonyqaeﬁv} mOTBeTI
lim an/\/_ = \/5

n- oo

A.Cnusax

M1720. N 0dunaxosvix OepessHHbix KYOUKOS CKACCHbL MEK-
dy coboil max, umo xaxovie 08a U3 HUX CKACEHbL NO 2PAHU
wa no yuacmky epamu. Joxaxume, umo MAKCUMATbHOE
snauenue N pasno wecmi.

[TpuBesieM pacrosioskeHne MIECTH JEPEBSIHHBIX KyOUKOB, B
KOTOPOM Ka’K/[bl€ /[Ba CKJIe-
i\ €Hbl, KaK CKa3aHO B YCJIO-
Bun 3agaun (puc.1): Tpu
/( «4EPHBIX» KyOHKa CTOST Ha
IJIOCKOCTU CTOJIA, a TPH
\ «KPacHBIX» KyOHKa CTOSIT
nag numu (Bug ceepxy!).
Temiepb BBICTPOUM IIETIOU-
/( Ky HaIJISIIHbIX TIPE/ICTaB-
- JICHUN ¥ COOOPKEHMIT, 13
KOTOPBIX OY/IET CJIeI0BATD,
x gyro max N = 6.
Omnpenesumcst cHavyaga ¢
IIJIOCKHMM CJIy4aeM: ecJii Ha
CTOJIE JIEKAT 7 OJINHAKO-
BbIX KapTOHHBIX KBajpa-
= — TOB, KaXK/ble JIBa U3 KOTO-
. ——— PBIX CKJIEEHDBI 110 CTOPOHE
- WM 110 YYacTKy CTOPOHDI,
TO maxn = 3, 4YTO OYEBU/I-
Ho (puc.2).
Bynem rosoputb, 4Tto n
JIEPEBAHHBIX KyOukoB (u3
umeomuxcsa N) TpuHai-
JIESKAT OJIHOMY CJIOIO, €CJIi
Hamjgercya HJIOCKOCTbH
(crour), Ha KOTOPOIi BCe oHm
crosT. 13 BBIMIECKa3aHHO-
ro ciaemyer, 4yto 7 < 3.
Herpyano y6enurbesi, uTo
ecsit Bce N KyOMKOB MapaJlJie/ibHO PacIioJIOXKEHbI, T.e. KasK-
JIbIIt M3 HUX SIBJISIETCS] PE3YJIbTATOM HapaJiIeIbHOTO IIepeHoca
napyroro, 1o N < 4.
[Tycrb cpean N kyGUKOB Halmuch aBa — KyOukn Q, u Q,,
KOTOpbIe He SBJSIIOTCS HapaJsijieJibHO PaCHOJIOKEHHBIMU
(TpancagTamMu), a MIOCKOCTh TU — 00mas IJIOCKOCTb JABYX
colpuKacaomunxcst rpateil atux ky6mkon. Ilnockocrp TU
Olpe/ieJisieT /[Ba CJI0si, O/THOMY U3 KOTOPbIX NPUHAJIEKUT
KyOuK Q,, a Apyromy — KyOuk Q,. 3aMeTHM, 4TO BCAKHMI
TPETHil JIePEBSHHDIN KyOUK 006si3aH MPUHAIEKATH OJIHOMY
u3 arux cjaoeB. Ho B kaxkaoMm ciioe KyOUKOB He O6O0Jbliie
tpex, 3uaunt, N <6

Puc.1

Puc2

B.IIpouseo.ios
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®1728. IHcmounux ceema 0suxemcsi pagHoMepHO 600.1b
npsimotl co ckopocmwio v = 0,2 ¢, 2de ¢ — cxopocmy ceemd.
Ha paccmosinuu d om 3motl npsmotl naxodumcs: Hab00a-
meav. 3anasovieanue npuuedwezo Kk HAO.100aAmenr ceema
npugodum K momy,
umo deusxenue ucmoy-
HUKA Kaxemcs: emy

nepasnomepnoin. Ka- =t N
Kum Oydem maxcu-
Manvroe nab.odaemoe
YycKopenue ucmounuxa
ceema?

Kaxywuiica Hcmounux

D T e

IIpu BbIGpanHOM Havya-
Jie koopauHat (em. pu-
CYHOK) ¥ HYJIEBOM MOMEHTE MpPH TPOXOKICHUN Havajia

KOOP/IHAT HMeeM
2 2
x—x, _x +d

x = ot =
v c

Bbipasum orciofla KOOPAMHATY X, ¥ BBIYMCIUM CKOPOCTb X,

1 ycKopeHue x; :

- \/0202t2 +d? (02 —02)

x1:U 2 2 )
¢ -v
2 2
oc { vt
x1_52—02 22,2 2 2 2\ |
\/cvt+d(c —v)
32 42
v v'c’d
X = 32

(0202t2 +d2(62 _02))

Bujno, 4T0 MaKCHMAJIbHOE RO MOOY/110 YCKOpeHHe GyeT IpHu
t=0:
. 0362d2
a, =|x(0) = ———5 =
d (c -0 )

Ecum sxe ToBOpUTD O JAEHCTBUTENBHO MAKCUMALIHHOM YCKOPE-
HUM, TO OHO PABHO HYJIIO M IOJIYYAeTCsl TAKUM 1pu ¢ = *oo
(T.€. 32/10/ITO 10 HYJEBOTO MOMEHTA U YEPE3 OUEHDb GOIBIIOE
BPEMsI MOCJIE HETO).

B.1llenecm

D1729. Ha 21a0K0m 20pu30HMAILHOM CINOIE NPOUCXOOUM
1060601 yoap 08Yx 00UHAKOBHLX S — 00HO U3 HUX BHAUAIE
noxoumcs, Opyzoe najiemaem HA 1HE20 CO CKOPOCMbIO V.
Kyoa u ¢ xaxoi cxopocmuio 6ydem dsuzamvcst nocie yoapa
Haiemesuiee meio, ecau npu yoape 6 menio nepexooum 1%
0m MAaxKCuManvHoll duepzuu deopmayuu mea?

MaxkcumanbHas sHeprus gedopMaluid TMOJIY4YaeTcss B TOT
MOMEHT, KOT/la B IIPOIlecce COY/JapeHusi CKOPOCTU TeJsl PaB-
HbI, T.€. 9Ta HEPrHs PaBHA MOJOBMHE HAYAJIbHOW KUHETH-
ueckoil aneprum E; HaJeTalollero Teja, a TeloBble MoTe-
pu cocrassior E /200. Jlna ckopocreil e nocae yaapa,
B COOTBETCTBUHU C 3aKOHOM COXPAHEHUS MMITYJIbca U BbIpa-
JKEHMEM [ KUHETHYecKoi suepruu (¢ y4eTtoM IOTEpb),
MOXKHO 3aIucarhb

_ 2 2 _ 2
u, +u, =0y, uy +u, =0,9950;.
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CKopocTb HaJIeTaloNero Tejaa 1ocje yiapa J0J/DKHA I0JIy-
YNTbCA OYEHb MaseHbKol (6e3 moTepb SHEprun oHa GbLIa Gbl
npocTo HyJseBoit). C yd4eToM 3TOTO, YPAaBHEHHS MOYKHO pe-
1maTh MPUOJIMIKEHHO, OTBICKNBAsI MaJiblii oTBeT. OKOHYATE b~
HO TI0JIy4aeM
u, = v,/400.
P.Aznexcandpos

D1731."' /lsa odunaxosvix xondencamopa emxocmoto C =
=10 mx®D Kaxovuil eHauanre 3apsikenvl 00 HANPSIKEHUS
U, = 10 B u coedunenv napaiiesvno npu noMousL OJunivlx
npo6odos obuum conpomusaenuem r = 1 Om. Pesucmop
conpomusienuem R =
=10 xOm nodxmoua-
1om nenocpedcmeenno
A A K 6b1600aM 00H020 U3

xondencamopos. Ka-

KO€ KOJUUECE0 men-
R A0MbL  BLLOCAUMCSL 8
1 nposodax 3a 6oavuoe
epems?

ITO COBCEM TIPOCTast
3ajada. HauasmbHas sHeprus cuCTeMbl paBHA

cU? }
20 =107 JIx

Ecmn Tok 4epes pe3uctop R B HEKOTOPBI MOMEHT COCTABHUT
I (cm. pucynok), to (yunTbiBas, uro <R ) 06a KoHzeHCa-
TOpa paspspKaloTes ojnHakoBbiMu Tokamu 0,51 u TOK yepes

conporusJienne v pasex 0,5/. BugHo, 4TO 1MOYTH BCS TEILIO-
Basl MOIIHOCTD BBIJeJsIeTcs Ha pesucrope R:

2
I'R
2
(0,51)°r
SIcHO, YTO KOJIMYECTBO TEILIOThI, BbIAEIUBIIEECS HAa COIPO-
TUBJICHUN 7, MOKHO HafiTH Tak:

W,
W =—2 =02500" ,
"~ 40000 fox

W, =2

= 40000 >1.

3.Paghaunos

! Pewenue sadauu ®@1730 6ydem onybiuxosano nosse.
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D1732. K ucmounuxy ne-
PEMEHH020 HANPSIKEHUS.,
4aACmMomy Komopozo Mox- =
HO USMEHSIMG 6 WUPOKUX
npedenax, nodxkaueHa
uens u3 08Yx 00UHAKOBHLY
Kamyuex uHOYKMuUeHoC-
moto L, deyx womdenca-
mopos emxocmoro C u
amnepmempa nepemMeHHo-
20 MOKA C OUEHL MALbIM
conpomuenenuem (Cm. pucynor). AMnAumMyoa HanpsKenus
ucmounuxa U . Ha xaxoii wacmome mox uepes amnepmemp
O6ydem munumarvnoim? Yemy pasna amniumyoa 3mozo
MoKa? daemenmol yenu cuumaiime uOedivHbIMU.

©

Ecnm 3amennthb uzieasbHbIN aMIiepMeTp KyCKOM MTPOBOA, TO
Cpasy CTaHeT BU/IHO, 4YTO K Ka)K/OMY W3 IOJIYYUBIINXCS
O/ITHAKOBBIX T1apaJIJIeJIbHBIX KOJIeOATeIbHbIX KOHTYPOB IIPHU-
JIO’KEHA TIOJIOBUHA HaNpspkenus ucrounuka. Torpa npu U =
= U, cos Wt TOK uepe3 KOHAEHCATOP PaBeH

1

C

1
= =3 U,wCsin o,
TOK 4epe3 KaTyIIKy —

1U, .
, = - —-sinwt,
" 2wl
Tox uepe3 BTOPOil KOHZEHCATOP, OYEBUIHO, TAKOM Ke, KaK 1
yepe3 MHepBbIif, a TOK aMIepMeTpa PaBeH PAa3HOCTU TOKOB
yepe3 KaTyHIKy M KOH/EHCATOP:

1 1

I, =-U,)| wC+—|sinwt.
2 wlL

Boipaskenue B ckOOKaX MUHUMAJIBHO MPU PABEHCTBE CJIarae-

MBIX (MOKHO B3SITh U TIPOUSBO/IHYIO TI0 YACTOTE M IPUPABHATD
ee Hym0). B pesysbrare moyanm

1
O =

A.Bunvbepman



