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Konnekund ronoBos0MOK

XI- MOCKBA - 1985

J1oii ronosonomke 6onblue 30 net. OHa 6bina BbinyLieHa CpeAn MHOFOUUCIEHHON CYyBEHUP-
How npogykummn Xl BcemmpHoro ¢ectuBana monogexu u CTygeHTOB, NMPOXOAUBLLENO B
Mockse netom 1985 roga. ®opma 1 yCTPOCTBO rONOBOSIOMKM Oblfivi ABHO BAOXHOBJEHbI
sambnemort 3Toro pectusans.

[onoBoONOMKa COCTOMT M3 LIECTU KOJel, YNOXeHHbIXx B popme uBeTKa. MATb Koney
UMEIOT BHeWHWI anameTtp 4,2 cM 1 BHYTPeHHUn anameTp 3,5 cm. LeHTpanbHoe Konbuo
yyTb 6OMbLUe: ero BHELIHUN AnameTp 4,7 CM, @ BHYTPeHHUI — 3,9 cm. B KonbLax npoaenaHsbl
Masbl: YaCTb C O{HOI CTOPOHbI, YaCTb — C APYroi. [My6rHa Na3oB paBHa MONOBMHE TONLMHbI
KoJieLl, 4TO NO3BONAET YNIOXKMTb BCe KOJIbLia MII0CKO, COBMeLLas nasbl. PacnonoeHune nasos
nokasaHo Ha pucyHkax. Cepblii LiBeT 0603HauaeT, UTo Nna3 HaXOANTCA Ha BepXHel CTOPOHe
KonbLa, a 6enblii — YTo Ma3 Ha Apyron cTopoHe. Cxema LIeHTPasibHOro KoslbLia (KpacHoe Ha
pUCYHKax) MOHATHA U3 pUCyHKa. BuaHO, UTo obpaTHaa CTOpOHa 3TOro KosbLia nonyvyaerca
13 nepeaHern NOBOPOTOM.

Ecnn B3ATbCA 3a LeHTpasibHOEe KONbLO 1 MOAHATb FONOBOSIOMKY, TO KOJibLia MepenyTatoT-
cA.Cobpatb 06paTHO NCXOAHYI0 GUTrypy — LIBETOK — OYEHb HEMPOCTO. B MHCTPYKLMU K rono-
BOJIOMKe CKa3aHo, YTO 3aflaya MMeeT TOJIbKO [1Ba peLleHua. Kenaem ycnexa B ux noncke!
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(300- 3):2= 1485, 0.4 ia
4iéliga 1 48.
i5ei&d . Nia+aea, +486846yni, €460 51 yueé EE
¢ 50 yueeta NG, ifofi iaei yueé NN, caodi ia
c&eaill 6+afoéd anol 51 yueé CC & 50 yuesia
NE, caodi ia fieidi 6+afiogd 49 yueeia NN & 48
yueéia EC :
EE, N¢, EE, N¢, ..., EE, RNK,
Ccc, NE, C¢, ..., NE, ¢¢, NN, EC, ..., EC, NK.
Edaiiins yuedia 51x2 +50 +48 =200, ¢A&&i0d
50 +51x2 +48 =200, fiéié6 50+2+50 +49 2 =
= 200.
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17. 140y Tgeaadony. ENodideidd — ia defdied
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18. a), &) idvadeé.

a) Agy 114840 Ta6aN6 easies idell acyou 9
@aiiaé, caodi 10, 11, 12,1 3 & 14. Ajléaeedi, +ol
yol andaaa aiciteeil. Anee isioeaieé acyeé
fioTeuél sed éaiiaé, féfeuél iasané, o idaeil
acyou fa faef aieugd, a anee igioeaieé agye ia
1aei aiéligd — of fofelél esed, féleudl idioea-

jeé. Afaal 1a0ané easié aiciidd 9 + 10 + 11 +
+12 + 13+ 14 =069 éaiiaé, a aai idioeaieé — o
5547 60. I8¢ yoii 55=9+10+11+12+1 3
€aiiaé — é1aaa idioeaieé anadaa 4adao nofeuét
4, néjeiél 1acaldé, 60=10+11+12+1 3+14

&1aaa anaasa ia 1 eaidil aielgd. EONAT Tie

a) Yoa ad fi0daodaey ideaiaeo é 1Madaa 1asaian
easiea: a6 foeell 1a0A01 614l Agyou 1 éa-
14i0, caddl 2, 3 & 0aé af 11. O1aaa ii caaddao 66
8aiiaé, a aoiaié easié — 1o 55 &1 6 5, anaai 1o
iaé, e aoiaié eaaié ia nileedo naaeaou neaaop-
ueé oia.

19. a) jaioeids, ~efea 1 59, 160, 161, 162.

a) Aa, iieeil.

N 35 4 K 281 1 .. Lo.ne . sman
oot N =T, Yoi 0deia wefiel,
048 8aé +eneeodel +4oilé. Aléasedl, 01 ifed
alaaodéuniinod N +1, N +2, ..., N + 100 641a&do
aieyao oneiaep.

A&y yoial aiéasedi, +0f 46y anad 68ead k1o 1 &l
100 +&fél N + k &deeony ia 2k + 1. Danfiiodei
idlecaienita k ec¢ yoial aeaiacgiia. xenél
3x5 ¥ Kk 201 d8&eofy ia 2(k+1) & & +afoil

4280 i&+8001& +enél, jaciadl 4ai  p. Olaaa
N +k:3><5 7 K 2281 %* l+:(2k +1)p2 1,,r

10864a Nedaoao, ot N + k adéeony fa 2k + 1.
Cald+aiéd . Yoa caaa+a — +anoité nec+aé casa+e
12 501 «Caaa+ieéa «Eaaioa» («Eaaio» 12 ca
2018 &.).
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Mhaoea ieéaéed adoaea.
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X+ 3, ..., x+a—-2, x+2a-2, x+a-1,
Xx+2a-1.
i5e a =9 ile6+adony, +oi i 161614l 10 x ai
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11. Agaideoi Thitaal ia 6o
é¢ dagdiey idaataoua
fiy aiagiae+i sanniiodaie
4ari0ax0,+1K , +r} .
100! 101! n+1

n _ _ —
12 Cioo = (100- n)! ~ (n+ 1)1(100- n)! 101

n!
n+l

Clyl it 0&i6&ia 5.

13. 16f00 1 < k < | < n. Nif+eoadi ~enél iad
ifaiflee8f0a  n-yeaidiofal iifeeafioaa,
aey éioiold | Al = k, |IBl =1 & Al B, &aoiy




20. 3¢ p = 4 afd dafésafiee idilaacaeiial
ckel-k aaseaioia 82240202 43EYORY a3 A3GII0 : T4il6A%0I04 ( a
e e B008), 4860240i04 +46440DUARY ( a” - a BOGE)
Ciareo, CiCf =CiCply, Tofibaa C,C/' My Anee & Noaeitd ( a* - a® @06e). Panedanée aoisié
(c'n,Nﬁ) =1,00 CKNCX. it 1-2aeail,  CK <ck. 466ii0 dacaeaapony ia iadl yeacaasaioias, a
ey danedanée 0d30U&é A306ii0 — ia +40a406e yeaeaa-
64&i0i06. Tofipaa iMe6+adi 10840
14.3) Ch, = (an)! = (2n): LD azb- a a'-a _1
n? (n- 2+ 2! n a+ +7=7(a4 +a? +2a)
="l neg = (n+ 1)CE e 5 2 g
noo 2n 2n A&y ganoecaistiesa daniiiode sanedanee, ia-
b el Gl b 1 dasTayed & Raay e TATBOA ia (aiia 14il-
2n W20 ' @gaa) 1, 2 & 3 &aaéaiey. EO fiodaonoadaiil  a,
038 &8 (nn+1) =1 a’-a ¢ a’-a @06é. A4S 1M0asiiind
4) C, = nilc;n —Cp - - ol clalaienta a®- (a+ a®- a a* a). ijoii6 16440
+efiea Eaocasaia (., 1aioeids, noaoup 1.Aas- a+a2- a a>-a a> a & a_
aidda «xefisad Eaocasaia» a «Eaaidd» 17 ca 2 3 6
1978 4.). BT
15. 59=3x7 48, 17=2>8 4 b1=17- 2x8 = ‘g(a +a® +2a” +2a).
=17- 2(59- 17)= 7x17 -2>69. Tofipaa  17x ° Efiilélicoy 6181686 1adaudiey | &eona eee
°©1° 1% 7(mod59) U x° 7(mod59) . iaeidiu- €8l A4sifaéaa, ilefl iéacaou, +oi aey
pAA ETaee0dElNa 83odied : x, =7, iaeidii- T I
234 1T11406p 100262046114 d40died  © X, = -52. n-odiedieéa foado oaéie : a4, E—g%' aaa
Cia+e0, 80cia+ee6 iaal Ra&eaol 7 idleeia ia M- 66iéoey Yé&ada. Yol ecadfioiay «casa+a |
17 a faidaasaiee 10 0 & 1 éeal 52 id0aeea a +efi6d Taeadaseé»
idloeafieieeil aidaaeaice 21. Efiaiay fiedaa ia denoied 5 fioacie yéaeaa-
U S 8&ioia OTeUET Raié Raad. Oaees énains  p-1
16. 1d6eciaéoana : ad ima+aéo 1oiaoéée itha- N AR AL e H s ARA 8 AN NEA AN A2
2 fie cadapofy ageiié iadaial gada, Moaguita
5Rae14 24648 14cedd 0 & 17 Efia=ii, 1 azs - oade eiaho 00 e 4éei6. O epaié éc MoasxIns
2 . (p- - (p 1) &fiains it p yéaaasaio-
Yol 3, adau 2>3 °1(mod5). A &io adiai s fa i06, +o1 aleéachaadony, éaé a caaa+a 19. lofipaa
n o ma L 2 .
Sefioied 3,4 10120800 ABiCY : 65aaiAIea 5x = 7 [,‘e_af(ﬁ‘oa -)0' (p- 1)t (p- Yw, 0.8 (p- 2)!
ia eiado ohodiee e a eaen caneddiee K oy 0'Aadisicesaas agsdon 1, ... p- 1
ey Zs,feieuéo 5x=0a K,a 7=210aK la6eh p dacaeaapony ia ad0 1452006, 8574
17. N eaceali ndifieanodii -~ Al Z, faycaid 4860 a0-301a 1 & p — 1, 8101004 1404010 AAIS]
p 44l beéee-anees fadedia A+k, k1 Z, AMEE  fhass Aageil, +of 456480 6aGed TIAlD Al+40ia
A/, Z,, 0i e afid dacee+in. A naiil 4864, i20: a=a'l0a=10 (a (e & O = 1
iofoli A= A+ k, k' 0 & al A i 0&ic&ia 6, 46y ands al z,. 10 aifiléuciaacerii odi, +of
kl =1 aeyiaeioisial |11 Z,. Olaaa Ava, a+Kk, idlecadadied iaioeaanc yedidiolaa  z, iose+-
a+2k .., a+lk=a+1l10e6aa A=z, il 10 i6&y (yoi 1a0&d natenoal  ToRo0Moaey
18. a) Eiadeoey i a. 486604636 108y 4 11ed )
Q) aP = (paK +omP K 4P+ ), a) Daffiiodei aa iial-eaia iad Z, (0.4
e al o a p! fi-eoadl 8lyooesedion an-aoaie ¢ z,). Ni-
0a€ eae Tieellieaeulta elyooeoealod A 1K asani iagié 04ioaia 0&sia, 6 yoed iiai+ea-
833010 p, &fe Ny, K, n, < p, Aiasiae+i o&I0aIa" fia f4ie & 04 aed &1die — and yediaion z,.0a8
5 826 iiaT+64i0 ei&po 14eia8iadp Mo&idil pe
19. i3Aaiieieedl, +o [461010ay danedanea ia- 1aéiaéiatia fioadeea élydoeceadiot 1, of iie
f02ia  d 43¢ daai0. Niedaoei ia  x
xP 1= (x- DK (x- pr 1)

llafioadea npaa x =0, ie6+adi 08446414,
23. Afiéé p=ab, 838 1< a< b< p, ol
(p- 1= 1xK rakx K x(px1) ab p.=




AO0U, OEACAIER, PAGAIER

TNOAGHAY fe6+aé p =q° &34 q — i6IAoMa. Anee 406 6+&ieé aadaedony 4 41634 +&1 & 43Ay0e &¢
20 <q? 04 p> 4,00 ie6. Tofipaa fi6aa6do, +oi AGIiadia elee+anoal
(qz _ 1)!: 1K gKx 26K x(qzx M @ p.= )1%0lgl91|g alloggg iifeeafiodad ia idadifdoiaeo
Aide p=4eidd (p- 1)!= 69- 1(mod4). iofiou fddae fages iilsedfiod &iait k Tafyea-
1&i0i06. O44a 8lée+aM0al iflaedfoa e Alead
e 10000 k
+al Taifal 6+aieéa ia 1vaainoiaeo 2 ,
iTyoTio Talad +efél anad 1ionons iilearioa fa
EENIEEY)
10000 k 10000 k 11000 .,
2 2 2
N 6+&0T 0741, +07 TaiT &c iiTeeanoa fiaedd a0oi
6700, Me6+a&i N d5501.
TNOAETAU Téacadl, 6aé Tiefaiiay neooasey 1a-
ea aigieaiootidé N = 5501. Na&éaai ifleeanioal
Asso,  T67001; Bacée+i0d 1iTedfioaa
Auson K, Asggp 40400 fiTaddaeaci it 1ailio 6+a-
jeed. Iioasiiii a0adaol dacee+i0a 4a6dyeaiaio-
. adbd d e {08 iife&fidad ALK, Ay, 038, +0Tal 8asealeé
Do, 3 Olaaa it 6fétaep  a+ oc 6+-4i@é1a ane 81aii a 9 éc ies. Aey yoial,
th+ceb+c+d 12182148, laell Bacaeol 6+aieéia ia 100 a86ii
aaeyony ia e Neaataaodeui, il 10 +&671a46 & Acyol and 1adl 43046, iadiay-
d a b cd dda b dc dt‘;ééaeé adeeony ia URBAY A Taié A80TI& (@6 HE6+20Ry 638 dac
e. ITfiéleuéo 0 a , yoi aicifeeil 109
séol 3¢ d - a = 0. Ciazes, a = 100 ——  4500).
=b=c=d (0aééaé a db o d). 5. Tiié&léties ide epaié 1adanoaitasd adiai-
3. 90q 06 633ay ~anol 48aadin0aa eeal i& 1aiyaony,
ja iiaieaedice 1084¢éa  AB ¢a 0i+&6 B 0idoei 6041 181YA0 ciae, ANoAoT+ii i51a88e0l 13da-
0i+86 F 0aé, +0i AB = BF (8éfi.4). Oidaa BF = a&iM0AaT 46y epalé 1adanoailace ~ende x, y e z,
=CD & BF PCD, iiyoli6 +&00836064160ieé A&y 81o181é eaaay +anou i3iodeoacasiia. iyoi-
16 fieefl A+@doaol, +0f X ty tz
Il 1483441046 T NBAAIEE 46y 4400 +efdé &iadl
2 2
X yy z gy vz o &z~
© 2 1 ©2 -1
Ne&aiaaoaeufi, ,
X
X yy zx zd 1 ,
¢ fal 4if0aoT+iT Aléacaoi, +of  x z dv/2 eée,
<01 O & faild, x z 2 d2. iNe&4iad 6eed
Defi. 4 i51A0T; 486f0a80&ENIT,
e N srsr O A ANy A\ AN ~ 0 |- BTSN X Zz 2X2 &2 X 22d
BDCF -~ iadageaciacail. Or-ea M — fiadaaeia dox? 22 2 2? d2.
aeadliaéé BC yoiai 1adageaéiasaiia, cia+reo,
M — fiadaaéia &al aéaaiiaée DF. 6. 399K 998.
i8yiay BE — [40348ii0é 1a0iaiaceosys & jo- | 223 asayoee
88c806 AF, 108643 AE = FE. Ec 6féiasy 0aiadi liiglenéd 2018 =224>9 +2, iagidilgdd ~enél
ifé6+adl, +6f DE = AE = FE. Cia+eo, oi+éa E fi fiGI1Té 6808 201 8 46440 SaAYOURY 2 99PK 99.
G8zee0 & fa RABAASII 1407AIaée0eyda &  DF X 224 3845088
fofpaa ‘EMD  90q A yoii +ened 22 5 ciaéia. Danfinosel 22  5-gia+-
4. N = 5501 08 ~efiea, 6 8101806 fdadpay 0eoda a6ado
falciarel +a0a¢ A, A, K, A, liieeafioaa 6+a- 051ééié, a TMoABHItA 0eod0 — 42ayoée, ca eéfi-
ieala, i& Neo+eaped  &1idad, ANoadomRoaail, a&p+aiedl 81ail 1aMé amiiasee. Oa8es +ende
1-81, 2-&), ..., N-& f1eoia. Nigeani oneiaep, a ol+iifioe 22 4 (8iaiil foT&UET ieiseieé 4y
ana yoe ifleedfoaa dacee+il; esna oiai, ease- AlRUIA0EE) & 6 Gazedlal & (86 fdiia 6eod
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Eia+4 a6y, Afee 4 spaié iliAio 6adadl feiéd
begee, of THoAIGORy 30 EBARING Oewae, Ad-
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Otdaa BDAZB =360°- 90 - 90-
| 6 1€d0eeiifiol Z éafiad
XZY , 43 64i08 O &daeed ia ae

4. BXZ0 =30° = POZY .

Ec 0aailadadaiiial osdoaienieéa  COD 1éd+a-
i

=1}
=1}
Do
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o
x
o)
=13
Qo
<

& DPOCD =bHODC=30°. Ofldaa DHOzX +
+DODX =30°+180°-DODC= 180 , ifyolio
+4000408064i80iéé XD OZ aienai. Ajasiae=ii
aiefiai & +40004004aieuiéé  YCOZ. Oadel 1ada-
¢hi, OZ -—tavay 6164a 1ed6zeiifiodé, liefiaiias

eiel oodoaietieeia DOX & COY, iiyoflie | —
fidddaeiiné 1aoiaiaeeseyd é 108acés  OZ.
ionou M — nadaaéia Oz. isyiay | idi6iaeo
+804c M & 130idiadeseydia  OM; Tiyolio &gy
cadddpaiey dagdiey Alficaoi+ii iléacaou, +of
ol+éa M &8zeeéd fa Z. A idyiioaienini 0da-

oaiéuieéa AZO eiddi DAZO = 30°, iiyolié

AO = EOZ =0M , T0é6aa e neaadao ooaadaiia.
10 é&aff
3. O824064iTa 1402aaif0al daaiifieslii iadaaai-
fivad x° 3 8ys. i oneiaep, 8(x5- 2x)3 8y3;
cia+eo, aifoaoi+il aléacaou 1adaadifioal
x93 8x5- 16¢. 14840y A iifieddidl 1adaaai-
fi0aa ana —eéigj a 63aop +anou, Mmeo+aai iddaaai-
Aoal x (x* - 4] o,

élee@0denial  x.

Cia+e0, & 083ada-

T4 iadaaainoal

0aéaed aaoil.
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efiteliclaain) e +efél  (2k +1)+a =2k +(a +1)

aaeeony ia k, Taiigia+il iadiaei =k-1
Ajagiae+ii, &fee 1Meaalaacdeuinod isiae-
223301y 4aead ~eneaiek — 1, k-2, ..., b+1, b,
gaoueié ifagya i 6ataaiép, a aaeada neaascao

aieuieéia

8. 100000

Daciauai alfés ia  100° eaaadaocia 10° 10. ii-

8aeedl, +01 & éacedll 82a4da0a ileedd NoTyOU i
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Péfi. 10
Racaaeiil iadiaiaeeceyod & 1084cé6  AC, Ti-
yoli6  AC ~ OM . Gia+éo, idyiay AC yaeyaony
DAOB = PBOC = Radaaeiiol s
= PCOD = BD OE = PAOE = 60° linéiedec fodac
e iifice *, aa dal
Noiia sed yoed 6aéia diéaeia 400U oaaia 360°, 4. 180, 14 11360
AN AA o — o PXAN A ANNO L A O \1‘ “M""
Jaael 560" =300 "~ loloeaioazea. PaRfiliosel ifia
In0A&INU 16eaance ioeiao, éiada 9 Todacgéia fi&é. Ca 146 Ti
eidpo aeeio 1 y-z,z-x i
(0en.9). loiacei (z- y)(x+ y+ z),
la IEINeinoe oi~ee enslainé ina
A é O, ia sannoiy- 1-2J2 -1 &
iée 1, 2044084 iifi- aite s
O AimA 3 N8 i n AR A [IEGIED
eaalaaoaeull ol—~ee Ae 2A2
B, C, D & E 038, TAE 2AVe I
+0Ta0 odAGAIEUIe- 1400 atlod 1ai
¢ AOB, BOC,
- COD & DOE adge
ben. 9 N A TR AAXATT N A
daaiifioiaiiieie.
Oiaaa o-ea O eaeeed ai60de iyoesalelieea
ABCDE, & & 10 i51adaaiio io6acéia ana,
8olia AE, &iabo a&eio 1
2. Aa, 1aycaodeuii.
iieacedl, +0f 083404116 6fiiaep G4Ta8a0a18y- 10ale gea 1eloou a
bo &pata #aa noleada 0aasesn. Aleeidl ec oaguiuie, fineieueo )
0A48e00 afid foleasn, 8aTIA 4466 danfiacoeaad- 2rabep? =B+ 03230
106. TaUaA +efiel i68aé & yoed NoTeacad el " 2B 4
fauadi +efiéa aaeied; yoi cia+eo, ~oi i6edé a i5e+4l 5aadif0aT Ai0eaadoRy éepli 08 a= b=
ie6 4 14iligd 1002. Anée & 1eo+4aiité oaaeesa =0. Gia+eo, iified (n- 1) -é iei600 &fid +efea ia
afiolik Aodié fi 4acly iveyie, of eiapony aua &inea Teacageni ioeaanie. il yol isioealsa-eo
Gioy at 1002 — 2 k fiodié fi faiel ioéai e, oflio, +of iiiéa  n-é 18i600 A jai6eeéini aids-
fiedataaoaedi, f& afeda  1001- k- (1002 Xy a0&: A4l A yoii fe6+ad iiiea  (n- 1) -€ iéi6on
=k - 1 fioleasia i aadly aaefesaie. Inoagind ana iMasita oaciinoe ~efadé 6eed aléeeit 4000
caiaoéoul, +of k —1< k j6adadie
3. Oaé éaé PABC =135°, o DAOC = 90°. Oaé 5. 4000 AGROBAEIA
€aé OM —idaeafa aigyiléaieniii osdoaieuie- Acadl faciaaolu &iai~e6  aideciivasiiie  eee
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