N

A

s ARE A LA

N
wn

- 25

-

S1- /%




Tagpusuuaap: ¢usuxa-MaTematnka ¢anzap xam=
zunaty [, Camyboadues, xarta yKurysiun A. Asumos.

Maskyp xya1amMa nefarorKa MHCTHTYTJAapHAd FKHTHISAWraM
,MaTemaTnkasan amanqif maumFynoriap® xypcH mporpammack GYiwua
8suarad 6VaAHG, MATEMATHKAHUHT apudMeTHKa, alirebpa, TPHIOHOMET-
pusi, reoMeTpHus G¥aHMAapHHA KaMpa6 OAraHAMD. K¥n1anMaHHHT Max-
cagd Tan1aGanapHHHT MATEMAaTHKaNaH ONraH Hasapuil GHAKHMIAPHNA
¥pTa MakTab MaTeMmaTukacH OHiaH GoFsiami, yi1apia Maca.a Ba MHCOA-
7ap eYdIl MANAKACHHH TAKOMHMMAWITHPHII X8MIA PHBOMIAHTHPHIIAAK
noopar.

K¥ataHManaH, WIyHHHIAEK, MaTeMaTHKa YKHTYBYKWIapH Ba MATe-
MaTHKAZ OHI4H KH3MKKAH IOKOPH CHH) ¥xyBuHiapu xam Qoitnaramsm- .
AapH MYMKHH,

1602010000—174
353 (04) — 89

© .Yxurysun* mampuérs, T., 1981.

© .Vyurysun* Hawpkéra, Yarapumasp
Guaan, T. 1989,

151 — 89

T

ISBN 5—-645—-00484—1

cC¥s3 pOolIN

[Memaroruka HHCTHUTYTJADUHHHT MaTeMaTuKa Ba (U3H-
Ka-mMaTematHka QakyasTernapuaa Yxutuaragurad ,Mare-
MaTHKalaH aMajufi MaMFyJoT/Iap* KypcH Y3HHHHI TY3H-
AMUIE BA Basudack Gyiuua wy ¢akyabTeTaapaa yKuTu-
aaguran ,AareGpa Ba COH.I8D HA3apHACH®, ,MareMaTHK
ananu3“ Ba ,[eoMerpua* Kypcrapuaan Tanabanap OAra
Hasapuit GUAMMAAPHH YpTa MaKTab MareMaTHKacH OuaaH
Goraaul, Tanabanapia Macaja Ba MHCOAJNAD euyHul Mana-
KacCHHH TaKOMMJJIAMTHPUI, PHBOXJAAHTHPHIE OunaH Gupra
ynapHu GeBOCHTA YKUTYBUHJAMK KacOura tafiépaalwfan xam
nboparanp., Maskyp KyanaHMa l0Kopuaa 8ATHO YTH/IraH
»MarteMarukanan aMaJuil MalWFyJOTAap® KYpPCH mporpams
Macu acocuia ésuarad 6yaub, mMareMaTHKaHHHT apudmes-
THKA, ajre6pa, TPUTOHOMETPHS, reoMeTpHf GYIMMIapHHH
KaMpal oJsrad. YHAa WYHHHTAEK, Wy OGy/auMmaapra raans
AYKAH OYAMHII eYHAHIIH MYPaKKkabpoK 6yaran macananap
XaM Oepuaras.

Bapua mMucos Ba MacaJasnap uiaoxu Gopuua THMIApra
axpatunub, xap OuWp THNAAar¥k MHCOA BAa MacajajapHH
euull YUyH MeTOAMK KjpcarmaJsap 6epuind. Yinaiiuusky,
Ky/anaHMa TasabasapHHHT MaTeMaTHK KOOWJMATH Ba Mana-
HUATHHU WMAKANAHTUPDHOTHHA KOAMAR, Y/AapHHHC MaTteMa-
THKaHHHT acOCHi KypenapupaH oarad GMAMM Ba Malaka-
AApHHU YpTa MaKTaé MaTeMaTHKacH GuaaH GOFJaIl XaMaa
YHH TakoMuJJaWITHPHIIrA XaM &pmam 6epanu. Y Ana wy-
HHHTAEK MHCOJ Ba Macalajap eudul MeTOAJapHAaH pa-
uuoHasa ¢oiAananyiura, yJaap yCruaa H3JaHHUITA, MABXYA
MaTeMaTHK OusMM Ba MajaKaJapHd YHYMAH TaTOMK KH-
Aumra xaMm ypratand aerad gpuxpaamus.

Kyanaumanun sapatuwpga yniard temanapra Aoup ana-
6uéraan xenr c¢onnananuann. Pofinarannaran anabulr
pPyfixaTH KHUTOO OXHDHAA KEJTHPHATAH.

Kyanaumaga xy#umaru OGearunamsapiad ¢ofijpaia-
HHJIAH:

1. N — Harypan cOunap TynaaMmH,

2. Z —6yTtyH couaap Tynaamu.

8. Q— pauuonaa connap tynaamu.



4. R — xaKuguil COHAap TYnaamu.

5. C —koMnaekc cowaap TynJjamu.

} 6. {x]...} — ... xocca 6uran Gepuaran X COHJAD
TYnaaMu.

7. 0f — ravpudra kypa.

8 A — KoHbwHKUMS Gearucu (,Ba%).

9. V — nusnionkuusa Gearncu (,8xku*).

10. ¥ — yMyMHHAANK KBaHTOPU (,UXTHEDHI"),

11. 3 — MaBwyAJIUK wBAHTOPH (,MaBXYAL“).

12. g(x)i9(x) —udona ¢ (x) xkynxan g(x) xynxaara
KOAJHKCH3 6 AvHUIWIHWK OHARMPAIM.

13 a:b b na a connvur b coura Koaukcus GyAHHH-
WHHU OUATMpanu.

Kyanaumanunr 1 —1II 6064 - n amna ,Eunaumn My-
pakkabGpok Oyarau Macanasap' 6Y .umu T. P. Toaaranos
Tomonmniaan. IV — VII 606aapn .4 T. P. ToaaraHos Ba
A. A Hopwmarosnap TOMOHMAAH OHPTaauKna &3vACAH.

Kynnaumann wnampra rtaiiépnawna Gepran (okinanau
macnax+raapu yuyH Husomuit nomunaru Towkent Jasnar
nenaroruka MHCTU1YTH aarebpa Ba COHJAD HA3apUSCH Ka-
¢denpacununr npouentu T. Exy6os, reomeipus xagpenpacu-
Huur gouentu P. tOnycmeroB, wmateMaTwka VKWUTHUI Me-
roankacy kadenpacuuuu: aouedtu C. A. AxMenoB xamna
B. U. Jlenun nomau Towxent [JaBnar yHHBEPCHTETHHMHT
MATEeMATHKA YKUTUW METOAMKACH KadeAPACHHHHT JNQUEHT-
Japu M. Caxaes, [l. Cary6oaaueB VproKaapra MuHHAT=-
JOPUH/IKK H3XVUD KHJIaMH3.

Myaanrigaap

I BOB BYTYH COHNAP BA KOMBHUHATOPHKA

1-§. Konaukau Ba KOaaHKCH3 OYaMin

Vpra mak1ab maTeMmaTHka KYPCHAaH MabJyMKH, OYTYH
couaap rymaamu Z={... —3, —2, -1, 0, 1, 2, ...] 6uaan
Cearunaananu.

Byryu connapnusr GyanHuniu neraHna 6u3 KOJALHKAH
82 KOJAAWKCH3 OYUIIHY TYLIYHAMHU3.

a Ba b O6yTyH counap Oepusrad Gy.acud. Arap yaap-
HUHT OMDHHH HKKHHUHCUTra OYyJcak, a = b6g+r; OLr<b
Xocun Oyaand, 6y. epaa @ — 6yauHyB4d, b — Gyaysuu,
q — 0ysamuma, r — Koaaux Aefiuaanu. Arap r 40 6yaca,
KOJLAMKAW Gyauwra, arap r =0 6¥.ca, KOJIARKCH3 Gyauli-
ra sra Oynamus. 2,3,4,5,9,10 ra 6yadunm  6enaruaapu
{ajqovaraapu) MaBxya Oyaub, yaapaaH Mmacana €Kd MH-
COAJIApHK euullaa (oitnasanuaany.

@ coHnn g ra 6y.araHaa ry; KOAAMK, b HH g ra OVa-
raiaa ry Koagug koaub, r, =r, 6yaca, y xorna a sa b
COHMap TEHT KOJAUKJAU congap neb arananu.

busra a, b ¢ Z counap Gepuarau 6y.ca,

@+ b)¥=0a%+2ab+ b*=adA,+ 6> A,=a+ 2b,
(a+b6)P=ad,+06° (@a+b)=aA,+b, ...

Tenrauxaapaan (a 4 b)*=aA, + b® un é3a onamus,
Arap b =1 oyaca, (a -+ 1)"=al,+ 1,

arap n=2k, b= —1 6yaca, (a —1)"=ad,+1,

arap n =2k +1, b=—1 6yaca, (@ —1)"=al,—1

JNapHU KOCHJ KHJIaMH3.

1-teopema. Azap a (on b 2a xoaduxcuz OYaunub,
tbj>|a| 6yaca, y xoa0a a =0 6yradu.

2-1eopeMa. a OymyH COHHUHZ b COH2A KOAOUKCU3
Oyaunumun y4yn |a|:\b| 0Yauwmn 3apyp 6a emapruoup.

3-reopema. Aeap a,: b, i=1,n,aq,EN Oyaca, y x04-

n
da N a,:b 6yaau.
j==1]
u_-z:no:. 5" Hn 4 ra Gyarauaars KOAZUKHY TOMMHT.
Euunmw. 5" = (44 1)1=4 A,y +1, aeMmMak, KO/JAUK
r=1 6yaap 3xad,



2-mucoa. (3! —7') afupmamn 2 ra Gyaraniaru
KOJOHUKHH TONMHT. - :

Eupm, 38— 7"=(24+1)1 —(64-1)"=2A,;s + 1 —
—6A;; — 1 =24, — 64,,;, 6yunan xoanuK r=0 ra Teur
3KaHH KeJAuO uHKaaH.

Mawrarap

1. Arap ailupmana KaMaloBuMHH n Mapra Kamafitupuaca, afipu-
JYBUHHH 72 MapTa KaMaHTHPHJCAa KM KaMalOBYH Ba aliHpMaHM n MapTa
KaMallTHpHACa, afiupMa KaHnal Y3rapMuinmHM aHMKAZHT.

2. Arap ukku coH xymafirMacuaa KYnmaoBYMHH n MapTa OPTTH-
punca éxu kynahTHPYBUHHM % MapTta xamafiTupuica 8kH xap HKkana-
cunn Oup BaKTAa MOC XOala n Ba k Mapra opTTHpHaca k¥nalitma
KaHnall ¥arapanu?

3. Arap Koamugau O¥anwna 6YaudyBuu Ba OYAYBUHHM N1 MapTa
OPTTHPHICA EKHM KaMaHTHPHICA KOJLMK KaHunuait ¥srapanu?

4, Arap KOAZHKAH GyaHmIna OGYiueMa OHY HEYa COHIAPHHUHT iiH-
FAHAMCHNAH HOopaT 6Yan6, KymuayBuymiapAan OupHEH 6¥AyBunral
Kappan# COH Kajiap OpTTHpHAcA &kH KaMafTHpHMICA KONZHUK Y3rapmac-
JUTMHHE HCOOTHAHT.

5. Arap goamukiu Oyawmna xymafitMa n Ta 6yTyR cox kymafir-
maculaH uoopar Oyau6, xynafiryBuunapman 6mpuHn O¥ayB¥Hra Kap-
panv COH Kanap OPTTHpHICA &KH KaMaliTHpHACa KONMMK ¥srapmacaw-
r'HHA KHcboTnaur,

6. Bepunaran 6¥iuHyBuMHK IIyHnafi coHra kymaHTHpuHrKH, 6¥auH-
Ma ¥srapMmacuH.

7. Konaugan 6yaviupa kaHRaii wapr OawapHirania, & COHHK b
Ba b+ 1 connapra 6¥aranna 6ynuHMana 6up xun coH Xocka G¥nanu?

8. Arap xeTMa-KeT KeJraH yu4ra HarypaJ COHIaH YU XOHANM COH
Tysuiaran 6yaca, YHH Teckapw Tapru6ra &3m6, cyHrpa karTacHuaH
KHYHTHHE alinpranna xocun 6¥arau cowuu 198 ra 6yaranpga Koazukna
HONb XOCHA G¥MHmHHY HCOOTAAHT,

9. Bepuaran yu XOHaJM COH GHMJaH YHra TecKapu TapTubiaa OJuH-
ras COH opacuaaru ¢apx 9 ra KoJMMKCU3 OYANHUIUINHH HCO OTJAHT.

10. MxTuépuii 6Hp XHJM PaKaMAaH TalIKUA TOM a8H YU XOHAJH COHHW
of ra 6¥iraHna Koaxux HOmb GYaumINHM WCGOTAAHC.

11, 310 yy 7 ra 6}araHgarn KOANHKHH TOMHHT.

- 12, 51985 Ba 917 counapunudr afupvacund 4 ra 6yAranna KOMAHK
HOJTA TeHr 6¥auIuMHY UCOOTAAHT.

13. Mkk#n HaTypaa coHHuur xap 6upuun 3 ra 6yaraHga GHPHHUHM-
CHHUHT KOJNAHMFH |, HKKHHUMCHHHKH 2 O¥aca, yrapHuHr k¥nafirMacusu
3 ra 6¥aranna xonanx 2 6¥aHwmuHE HCOOTHAHT.

14. Arap ay, 4y, ..., ap Ba by, by, ..., b, OYTYH COHMADHH MOC
X0ila k maTypal coHra G6VJaramia xoarad Koaaukaap TteHr G¥aca, y
Xonja

n n n n
M a Ba M b &xu I1a; Ba I I

I=] i=1 ==l l=sl

COHA2PHH XaM k ra G6¥iraHna KoaraH KOJNAKKAAp TeHr O¥aMmuAH
HCOOTAAHT.

15. KeTMa-KeT xeAraH mXTHEPHHl yuTa HaTypald €OHHHMHT Kkjnalite
macH 6 ra KoaAuKcH3 6YINHHWKAY UCOOTAAHT,

o

16, Kerma-ker kearan HXTHEpHH T¥prra HaTypaa COHHHHr k¥maftte
MacH 24 ra KOAAMKCH3 GYAHHHLIMHA HCGOTJAHT,

17. nén4 1)(n+2)(n +3) + 7 coHnd 3 ra 6Faranaary Koapux
J1988 conun 6 ra G¥aranjgarn KONAHKKA TEHT SKaHHHH MCGOTAAHC,

18. Bepunarau nxruépuit n €N con yuyH nt -+ 6n3 4 11n? 4 6n con
24 ra KonAMKCH3 OYAHHMIKHKM HCOOTAAHT.

19, Bepuaran uxtuéprii n€N yuyn n(n®—1)(n®—5n + 26) con
120 ra xappaau sxauuHH MCOOTARHT,

20. Bepuaran uxtuépuii a, bC N counap yuyn ab(a?+b%) (a3—57)
COH 5 ra KoAAMKCU3 GYIHHHINHHH HCGOTIAHT,

21, Ky#iunaru connapiu GYAKIIRArH KOJLHKHH TOIHHI:

a) 15%8 gy 17 ra; 6) 6592 Hu 11 ra; B) 700 4 17190 yy 13 ray
r) 13186 —22% .58 yuu 3ra Ba 37ra; n) (116 4+ 17171 uyu 8 ra;
e) 333 4+ 1 Hu 5 ra; x) 438 — 1717 uu 10 ra.

2-§. Tyé Ba mypaxka6 conaap

Tabpud. 1) Arap Gepuarad a>>1 HaTypaJ CoH dakar
HKKUTA {OMp Ba INy COHHMHI ¥3M) GyayBuura sra Gy.ca,
y xo0a1a a myl con npefimaanu.

2) Arap @ >1 Hartypas COHHUHI GYAYBUHAAPH HKKH=
TanaH opTUK 6YyJaca, a mypaxxal cOH Aeiuaaiu.

1 Ty6 con xaMm, MypakkaG COH XaM 3MacC, YYHKH YHHHL
O6Y.yBuncu 6MTTa, Y XaM OyJca yHHHr ¥3d.

Bepuaran a mypaxka® couudur Oupaan ¢apyad sHr

KHUHK GyayBuuck Ty6 cou 6yaub, y V'a nan karra Gye
aoamainy. Bynaan @ Mypakka® couHuHr TY6 O6yaVBUH-
JapuH# u3Jamna QoigasaHuaagd. @ COHAAH karra 6yJ-
Marag Ty0 COHAAD KAABANMHH TY3HIW y4yH Ipamocgen
Fansupu e aranagdrad  ycya maeBxya 6§au6, 6y ycya
6yfinya coHsiap KeTMa-KeTAuruaa 6upiaan dapyxau d, Ty6
CoH Tonuaub, cyHrpa p, ra kappaau 6yaraH couaap yuu-
punanu. CyHrpa p, ra kappaau OyaraHjaapu yuupujiaiu
Ba X0Ka30; MabAyM Kajamiax Cyur 1 aau a raua Gyarax
HaTypas coHJap opacula (akaT TyO COHJAapruHa yuupu.a-
Maik Kosamu. Hartuxana 1 pan @ raua 6yarau Gapua TyG
COHJap xocua OyJaand.

Xap Kaupaft Mypakkab @ COHHH Q= phpk... in
waKaja &3l MYMKUHJAMTCHHKA 3c/aatvb ytamus, 6y ésys
@ COHHMHI KaHoHuk €RAuamacd nAefinnafu. By epaa 4,
O, «.. , @, 8D Py, P2y ..+ ,» P, TYD COHJAPHHHT @ ra
Kauaai (Heya) xappaauk OuJaH KUPraHJAMrHHY OHJANPEIH.

Bepusran a conHunr UXTHEPHH 6YJYBUMCHHHM KYiinja-

ru L =ph ... pir KYpDHUHHMILAA TacCBHPJAUl MYMKHH. By

mvﬁ?a%o%@%?NH.aEm@E:xmmoQOmE.
pazau. .
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Macaaan, 48 = 2% -3 kypuHHILMAA TacBUPJALl MYMKHH,
48 uunr Gyaysuuaapuiu Tonumaa sca (1,2,3,4,6,8, 12,
16, 24, 48 napHu XOCHJA KWW Y4yH) 2*-3 HuHr y3ulaH
dofinanannnau, SpHM 2°0.3% 21.3% 22.30; 21.31; wo.wx.
93.30; 92.3; 23.3; 2¢.30%; 2%.3 xocua Oyqanu.

Arap (@) opKaiu a HaTypaJ COHHHHTr Gapua TypJH
garypan Oy/AyBuunapu COHMHHM, S(a) OpKaau 3ca wy 6y-
JyBuUMAap AMFHHAMCHHU GearmJacak, y xoJana < (48) =10,
s (48) =124 ra Tenr Gyaanm.

Teopema, Azap a Hamypas COHHUHZ KAHOHUK Elun-

wacu a=p...pin 0jaca, y x040a
(@) = (o + 1) (@, + 1) ... (2, + 1),
hﬂ:i -1 bq%+_| 1 bn:+~| 1

sl{a) = - .
(@) pi=1 p— 1 o Pn—1

6yaanu.

Miucoa 21 Ba 56 cousapu opacunaru TyO COHJAAP
’aJBaJqH TY3HACHH.

Egqum. Byuunr yuyu 21 nan 56 rasa 6yarau couaap
KAABAAUHM TY3UO 0/13MH3. O?%P/w ra, 3 ra, 5ra, 7 ra,
11 ra, 13 ra. 17 ra, 19 ra, 23 ra xappaau Oyarau’ COH-

AAPHU VUHDAMH3, THHH:

2,03, 040, 27, 26,07 0,00, 360,31, 37,35, 34,35,
36,37,38,39,40,41,47,43,44,45,46,47, 4, 49,50,

Hartuxana 23, 29, 31, 37, 41, 43, 47, 53 1y6 consaap xo-
namu.

Mawrarap

22 2320 Ba 2350 counap opacHia Ty6 coH Gop &xkn HYKINTHUHH
aHNKMAAHT. )
23. Kyitunaru connapuu Ty0 xymaiitysummap kymadTmacu K¥pH-
HHUIHAA TACBUDJAHT:
420, 125, 525, 529, 1514, 1817, 67283,
1224433, 221703, 28303937, 3082607,
138334854, 16301642, 121844682,
24, 218 4- 318 gu TyO k¥nalryBuMaapra ampaTHHT, YHRHI K3aHOHHK
SHUIMACHHHA TY3HHT,
95 n uunr 6apua HaTypad KwiiMaraapuaa nt -4 Mypakkab coH
9KaHMHHN HCOOTIAHT, .
26. Arap 4p*+ 1 Ba 6p? + 1 aap 1y0 conaap Ojaca, y xoana p
Ty couuM TOMUMT,

8

27, Arap p+ 10 Ba p+ 14 nap 1y06 consap 6yaca, y xoaxa p
Ty6 COHHUHT KUHMATHHH TONHHI.
28. Arap m Ba n Harypan coHAapHH 3 ra 6¥aranaa xoaawkia

. 1 Ba 2 xocnun 6yaub, b > 3 6faca, y xoana b, » +m, b + n connap

6up BakTAa Ty6 coH 6¥na oamacanimuu HCGOTAZHL.

29. Hapua 2p + 1 (p — Ty0 cOH) OYTYH COHAAP HYWAA SITOHA IHYH-
Jafi con MaBxyAkH, ¢akaT yruda TYJIHK KYy6 XOCHA KHANIIHHH KYp-
caTtHHr

30. £ >5 1y6 connunr xBaapatn 30 ra GyaumuraHza KoOAAMKAA
{ &kn 19 xocun 6YIMWNHYE K¥pCATHHT.

31. Arap p Ba ¢ Tyd coHsap 6Yau6 3 mad xarra 6yica, y xonma
p? — g2 coH 24 1a Kappaau 3KaHUHU KYPCATHHI.

32. Arap Gepuarau A counn A = a® 4 b =c? 4 d* k§puuuwga
TacBUpJal MYMKHH 6Fica, y xonna A Mypaxka® COH 3kaHUHHM ucGOT~
aanr. (a, b, ¢, d — 6yTyH connap).

33. 235 + 972 Hu k¥nafiTyBumaapra ax paTHHI.

34, 310+ 3541 coHRM kynalTyBuUMAAD @ aKPATHHT,

35. n HaTypan COHHMHI WYHIAil KWAMaTUHH TOMUHIKH, n,
a+10, n+ 14 Ba n 3 20 connapv 1y6 counap 6¥acun.

36. Ky#iunarn counap 1) p+5 Ba p+ 10. 2) p; p+ ¢, Ba p 4 5;
3) 2" — 1 Ba 2"+ | (byuxma n>2) 6up sakria TyS coHaap 6yaa
oaMacnurugl ucbornaur,

37. Arap p Ba 8p2+ 1 1y6 connap 6¥aca, y xonna 8p% 4+ 2p 4 1
COH XaM Ty6 COH SKaHMHMA HCOOTA4HT.

3-§. 3Bkaun aaropurmu. IKYBE Ba IKYK hm
TOMHIU

Bepuarad counJapHuBr 3Hr kaTra yMyMmui OyayBuucd
€KH 3HI KUYHK YMYMUil OYJHHYBUMCHHH TOMHII Macaaacu
6eBOCHTa IJBKJHMIL AATODUTMH TyllyHuacu OHn1aH OOFIUK-
nup. Bepuaran @ Ba b (@ >>b) Harypan COHJEGPHMHT 3HT
karra ymymuft 6yaysuucu (SKYB) D (a, b) yuyn dskaun
ajaropurMuaan (QoiifanaHaMus, sibHU:

a=bq,+r, 0L <é;
b=rg,+r, 0<r<ry;
ry=ryq;+rs, 0Lrs<<ry;

. . : . . . - e @& o e © e o o

\.alm.h..\. I_Qal_l\.:g OA\aAﬁal_"
\:I_ = \: Q=+T \.=+~ =0.

XOCua KWJIMHMAH HOJRAH (apKJAM @ Ba b COHJIAPHHHT
3KYBu r,= D(a, b) nan ubopar 6§.1anu. Arap Gepuaran
a,b,c, ..., connapuuir IKYDB uu tonmuu tanab guHAMH-
ca, JBkaua aaroputmu épramuna. dy= D(a, b), cyurpa
d,=D(d, ¢} Ba xoka3o, mMabayM (n — 1) KagaMaau keiiuu
d, \=D(d,_, l) xocun Oyaaaun. Hatuwaza d, =

9



=D (a, b,¢c, ..., ) 6ynagu. Bepuiran a Ba b coHaap-
HHHT 3HT KHYHK YMyMu# kappanucu (QKYK) uu K (a, b)
opxaau Oenrujafimus. )
Muco 1. 2346 Ba 646 comaapununr DKYB Ba 3KVK
EH TOIMHT.
Egyuwm. BYysuHr y4yH OBKJAUL aJrOPHTMHHH TaTOHK
KuJaaMus, sbHU:

2346|646
1938| 3
__ 646 [408
408 |1
408238
23871
_ 238|170
1701
_ 170168
1369
_ 6834

682
0

Hdemax, oxupru HouaxaH ¢apxan xoanux 34 6ymib, ¥
6epusran couaapuuur IKYDBuaup, sibHU:

34 = D (2346, 646),

K (2346, 646) = ﬁ — 44574 (BKY K)
6¥nanu. By MucosHu gHAa Ty6 KynafiTysuujapra akpardil
yeyad GuJaH XaM eudll MYMKHH, S'bHH:
2346 =2.3.17-23
ke 646 =2.17 - 19
D (2346, 646) =2 - 17 =34 (9K¥B)

K (2346, 646) = 2.3 - 17 - 19 - 23 =44574 (3KVK)
xocua xuanHanu. Illyunaft kuaunb, xap UKKH yCyJ/JAa XaMm
Gepuaran MHCOJT e4yHaalu.

Mauwwrap

Ky#unarn connapuuur dKYB Hu Tommur:
88. 420, 126, 525. 39. 67283, 122433, 221703.
40. 549493, 863489, 41, 476, 1258, 21114.

10 -
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42, 19074, 13566, 8211.
44, 1012, 1474, 4598.
46, 2227, 9911, 952,
Kyhunarn counapuusr DKYB Ba 3KYK um tonuur;

47. 1403, 1058. 48, 36372, 147220,
49, 10140, 92274, 50. 35574, 192423,

43, 1073, 3683, 34481.
45. 874, 1518, 20142,

51. 56695, 82467. 52. 24700, 33250,
53. 3640, 14300. 54. 41382, 103818.
85. 3327449, 6314153, 56. 179370199, 4345121,

57. 48 Ba 129 cOHIapHHUHT GY1yBuMAapH COHM Ba GFAyBUMAApH
AUFMHIMCHHY TONAHI.

58. 54, 88, 144 Ba 162 connapunuur 6yaysunnapn Ba 6¥nysunnap
AVFUHAMCHHEH TOIMHS.

59. 720 pa 1200 conrapRHHH" 6¥1yBUHAADH COHHHHM TOIHHL,

60. Bepuaran mEN con yuyn m™t! Ba (m4-1)m COHJNAPHHH
TaKKOCAAHT,

61. gy =a =1, ap o=a, -+ a, counap yuyn 2a,., a, <
Anwl.m <(ap1 + navw + a, ypudan sxaunsw ucGoraanr.

62. Arap g, = 1, a,=a, +n a, nE N 6fnca, 3 + 2n < a,+
+a,,; < (7+2)* skanunu ucGornaur.

63. 1234 xy coun 8 Ba Y ra KOMLMKCM3 6FnmHCa, y X0aMa X Ba y
paxamiapau TomuHr Ba 1234 xy Ba y 1234 x HM TagKochaHT.

64. Arap Gepuaran xyp 138 counn 7 ra 6yarauna, 138 xyp COHHH

13 ra 6§arasza xoazmkna 6 coun xocma 6¥aca Ba x 1y3p 8 cOHHH
11 ra 6yaranna Koaaukaa 5 conn xocua 6fuca, X, y Ba p paKamia-
PHHH TONHHI Ba XOCHA G¥AraH COHAADHMHI SHT KaTTACHHM AXPaTHHT,

65. bepuiiran coHnapHuHr sur karra ymyMmuii 6yaypuncu (SKYB)
HB TonuHr, D (a, b)=d

a) 1232, 1672; 6) 135, 8211; B) 549, 387; r) 12605, 6494;1) 29719,
76501; e) 459459, 519203; x) 738089, 3082607.

66. DBepHaran COHNADHUHT 9HI' KHYMK YMyMu#l OFMHYBUHCHHH
TOMHHI:

ab
D (a, b)
1) 18, 42; 2) 35, 84; 3) 16, 42, 54;
4) 36, 86, 94; 5) 3640, 14300; 6) 420, 126, 525,
67. Kyituparu xacparapHu KHCKapTRpUHT:

K(a, b)=

17501 1491 937419 1253

D P Yamr P e
438875 127936 2097 29243
o 6) —/—— — ]

s 0 B P o 8 oar17
2405 3587

RverR e
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68. Kyiinnaru couaapuuar SKYB Hu Tonudr;
1) d =D (a, b); m= K(a,b).
2) ab Ba m = K (a, b).
3) a4 b Ba ab; D(a,b) =
69. KvilnnarunapHu TOMHHI:
D(n; 2n4 1), D(10n+9; n41). D@Bn+1; 107 + 3).

x
70 dagar Ba ¢axkar x =K (a, b) 6Faran xoamarusa D Aﬂn
.Mv =1 6YaumuHn HcOOTAAHT.
a+b
71. Bepuaras 4, & Ba ¢ TOK coHaap yuyH D (a, b, ¢) HDA 5
at+c b+c
y 3KaHHHU HcOOTAAHT.
2 2 v .
72 Kylinpary cucTeMaHu HaTypaid KHAMaTIapaa €umHr:
Ak+zﬂ_mo. ﬁbﬁ‘. y) = 45, A\Qﬂfoo.
D(x, y)=30; x:y=11:7, D(x, y)=20;
*xuwﬂmno. *kzumo.
D(x, y) =28 K (x, y)=10.
73. Bepuaran a, b, ¢ Myc6GaT 6yTyn cOHAAp YuyH Kylunaru
be D (a, b,
K(a,b,c¢)= abe D (a, b, )

Da, b)D(a,c)D (b, ¢)

o D ta, b) N(a, ¢) Db, ¢) K (a, b) K(a, ¢) K (b, c) = a?b*?

MyHocabatnapun nc6oTaanr.
74, Bepuarau a Ba b Hatypan coHaap yuyH D{a, b)= D (5a - 3b;
13a + 8b) myHocabaT ¥pUHAM SKAHMHH HCOOTAAHI.
1 1

75. Arap D(a, b)=1 6¥aca, y xoana — -+
a a+b

Kacp KHCKap-

Mac sxauMun HCOOTAAHF,

4-§. DupuHdn napaxald aHHKMac
TeHTrJaMaJapHu evyuill

Bepuaran KacpHu 3aHXUPJAH Kacpra alJaHTHPHID TY=-
myHvacd 6u3ra aarebpa Ba COHJApD Haszapuacu (anuian
MabayMAHD.

539

l-Mucoa. e COHHHH 3aHXUPJAM Kacpra anjaHTu-
PHHT,
Ewunul. Byudnr yuyn kacp cypatHHd YHUHF Maxpa-

sxura OyJ/1aMH3, AbHH

12

539103

—

515] &
,,,v _ow 24
96|4
w»
|w ——
33
0
Hemak, o0 =54 — L —[5:4,3,92 3].
103, 1
3+ __
2+ —
3
Arap a coHnu Mm:ﬁzwax xacpra €drauna [a,; a., a,,...]
xocua 6yaub — KYUWHY AKHHAALYBYH Kacp GyJca,
ON ONn_u._
y xoanza
o — wlw A ||—I
Qul  QrQuy

MYHOCA0aTHHHT YDHHJIHM 3KAHAMCHHA KYPHUII MYMKUH,
MabayMku, 3aHXUPJAH KACPHUHE IUAPTHAAH

Py — P _ aga +1 Wm _ Pp_y+ Pr_yg
Qo ” Q1 a4y e Qr 50\?_ -+ O»Iu
=<=Onmmma=mw AHUKJAHTaH IHP.
517
Mucoa =— — =13;3,1,922,1,2]
W"Ah.lo."wu m"S“ ces
Q 1 @ 3
K 0 1 2 3 4 5 6 7

a3 3 1 9 2 2 1 2

P, 3 10 13 [i877 267 661 928 2517

Q.1 3 4 139 82 wow 285 773
1

39.8 3198

9517 127
773 _An

13



2517 127 "
9KaHHHU Xucobra oJacak, y X0aaa ﬁw&& 6y AHIIHHH

KYPHLL MYMKHH.
Arap GepuaraH « COHHH SaHXKHPJH Kacpra €iuma

a=ay a,a, a; a, a,, ...|= [ag; @y, (@, a3)]

HATHKA O/HMHCA, Oy HATHXKANA dy BA @y JAPHUHT TaKPOP:
NAaHHIIHHA Kypamus.

2-Mucoan 142x + 82y = 6 TeHrnaManuur OyTyH eyuM=
AAPHHHU TONHHT,

Ewnm. D(142, 82) = 2; 6:2 6ynnan TeHrnama eyuMe
T8 5ra 3{AHAMIMRM KYpHUIU MYMKHH. Bynpan 71x4-41y=38
HATHXKAHK XOCHJ KHAAMH3, CYHrpa

Ao1,21, 91,2,
41 o

OHAN Gapua AKMHAAIYBYM KACPAAPHH TY3aMH3:
Py P, P,_5 P_ 1. P 19

= .l"ww = — . ——
Qy

Q ' Q % 4 Q.1

Q, 15° Q, 41
SIKMHIAWYBYH KACPHUHT

P1Q,—F,Q_,=(—1)* xoccacura kypa

26-41—71-15=(—1) éxn 71+ (—15)+41-26=1 nu
XOCH/ KUNAMM3, CYHIDa HKKaaa TOMOHHM 3 ra Kynafith-
pu6 71 - (—45)4-41.(78) =3 ra kjpa x,= —45, Vo==T78
XyCyCAHl €YMMJI8pHM XOCHA KHJaMu3, YMyMUA eudM 3ca
= — 45 4 41¢, X=—4 4414,
y=78 —T7lz; y=7—T71¢

Oy epaa tGZ.

3-mucoan. IOk Tawysun TamkunoTAaH 53 T IOKHH
6up KaTHOBAA TAWMO GEPHIU WATHMOC Kunduau, By rawm-
KH/IOT IOKHH TAaWHII Y4yH IOK KyTapuuwl KyBBaTd 3,5 Ba
4,5 TonHanM aBTOMalIMHAMApAAH axpatiu. Tamkuaor xap
Oup Typ MaIMHAAAH HeYTaLaH axxparras?
Euynmw. Ok rtawysuu tawxuaor MamMHaAapHUHT 3,5 T
AHCHAZH X T8, 4,5 T JMCHAAH 9Ca Y Ta aXpaTraH Oyncun,
Yy Xxoaia

3,5x 4 4,5y = 53

TeHr/n1aMa XO0CHa 6yaanu.
14

-

85x + 45y = 530 éxu 7x + 9y = 106,
mn§rw2

K 0 1 2 3
a, 0 1 3 2
p, 0 1 3 7
Q 1 1 4 9

XOCH/I KWUJIMHTAH XAABANAAH KYPUHUG TYpubauKH,
8:9—4.7=—1=»7.4-9.3=1=> 7-(4-108) %
+9-((—3)-106) =106; x,=4-106, y,=—23.108,
xX=4:106+9¢ y=(—3)-106 —7¢, tE Z.
BHin eunMaapaaH Myc6aTHHH axpaTAMUs:

1
A 4-1064-9¢>0, E2> -4
—3.106—7¢>0 _ a3

= t < Amu.

$€ Z sxanm XHCOOra oauuca, ty=—46, t; = — 47 6%1u6,
L yuyu %, =10, y, =4, £, yuyn aca x, =1, y, = 11 xo0-
cun 6ynany. Ilemak, GupuHun X0a yayH 3,5 T nau 10 Ta,
4,5 1 qunan sca 4 Ta, HKKUHUM XOJ yuyH 1 ta Ba 11 1a
8XXpAaTHArad.

Mawwxaap

Kacpaapuu sanmnpan xacpnapra &tusr:

323 135 —187 30
6. —; Comas 18— -

7r g g ®

—12. 197 7
0, — . — . 1,23; 83. —.
80. — 81 5 8212 a

3amkupan Kacpra k¥pa COHHHHT Y3WHM TONMHT:
84. [2; 1,3, 4,1, 2]. 85. 10; 3, 1, 2, 7).
86. [2; 1, 1, 6, 8]. 87. [—-1;1. 2, 4, 5].
801, 4,3, 9] 89. [=3; 1, 1, 2.

Ky#unaru tenrnamanapun Z na euunr:
00. 143x -} 169y = 5, 9, 237x + 44y =1,

18



92, 275x + 145y = 10,

94 2¢ -+ 5y =T.

96. 12x + 7y = 41,

98 [2x — Ty =29,
100. 7x — 19y = 23
102, 122x 4- 129y = 2.
104 26x 4 34y = 13. 105. 45¢ — 37y = 25.
106 70x 4 33y = 1. 107. 60x — 91y = 2.

108. 440 xr gonsm tawww yuyn 60 sa 80 xr aum Komaap MaBKYA.
Wy monun Tawmw yuyH xap OMp XM KONIAH HeuTaldaH OJUHraH?

109. Kunoteatrpra tymmm yuyn 149 cvmia 03 Ba 0,5 cymank
6unerrapian cotu6 oauuax. Xap 6up Xua GUAETAAH HeUTANAH COTHG
ONAHraH?

93 3x 4 8y =5.
95 5x + 28y = 59

99. 8x — 13y = 63. /
101 39x — 22y = 10.
103. 258x — 172y = 56,

5-§. [x] Ba {x} coHum dyHkuHAnap

Mavaymku, |x] — aHTbe MKCHUMHT AHMKJIaHWWI COXACH
XaKuKuil R Conau Tynaamias wubopaT 6Vaub, COH Kuii-
MaTH x 1au Karta 6§amaraH GyTyH COHMAH uGOPaTAHp.

Macanan, [3, 45| =3, |5, 85] =5, [— 3, 99] = —4,
ﬁlwlgﬂlm KYPUHHMINNAA H3JIaHAAH.

{%] — dywkuus osumm mymkun 6yaran Kufimataap
coxacu R — xakuKaii COHAM Tynaam {x} = x— [x] =>
=> [x] +{x} =, aBHU: {x] COHM X COHMHMHI Kacp
KucMmuaan ubopar 6yaanu.

l-mucoua: (3,25} —=3,25 — [3,25] = 3,25 — 3 = 0,25.

[—325) = —325— [—325| = — 3,25 — (—4) =
= —3,25 + 4 =0,75.

Mabaymkn, x€ R yuyn [x] <x<[x]+1 éxu x—1<
<[x] <x Ounan anugnamanu. Arap x,, X3 € Z counap
Gepuiran O6juca, |x, 4 x,]=[x,] +[x;]; x yuyn sca
x [x]

MIEHMIT m =0, xGZ TeHIUKJap YPHHAHAUP.

m m

2-Mmucox: |ax]=m, a0, x € R TeHAraaMaHu euuur.
[x] munr ravpudura kypa, Gepuaran Tenraamamu ax =
=m -+ Kjpunuuna ésumr Mymgun, 6ynga 0<a<<1 Ba

a+0 6yaub, x=21°

" 6yaanu.

16

97. 4x + 14y =17. /

'

Mawraap

\ 110; Kydwparu counapuuHr OyTyH KHCMHHM TONHHT:

Shoo [l wmEL e v,

6) (28], n [Y'13], e [y200]. 3 T\FIWLPM_
u) [2— 1g 2512).

111 Arap x. y€R G¥aca [x+y] > [+]4|y] sxanudn nc6ornanr.

112 m nuur gaupaét guiiMatnoa (124 m| = 86 Tewrauk Ypunawu
6¥nanu? |

113. Arap 6€R 6§au6, 0< 6 <1 6yaca, [0] + T + l_ = [26}

a)

2
BKAHUHKU ucbOTaAHT, .

— 1 -3
114. Arap p>2 t1y6 cou 6¥aca, ﬁmg COHHM 2 2 &kn 2 7
COHNapyaaH Gupura TeHr OYAHwWHHW HcOOoTaaHr,
a a-—r
115. Arap a = mg 4 r 6§aca, y xoana _lg = 6yanmunn
m m
scGoTaaHr.
o ny (nx] 1
116, Arap n€ N 6Gyjuca, o <x< |=| + 7, oKanHau HCGOTAAHT.

117, Bepuirad x, y€Z, n¢ N yayu

-1

118. Tedraamauu euuHr:

n n n
+~ '— + 1 sxanunu ucooraaur,

1) [x2] =2 2) IBxt—~x] =x+ 13
3) [x] = W x; 4) [x?] = x.
n n
119. Arap x€R, i=1,n 6yaca, EM \«L > M [x;] sxaunnm
MCOOTaHT. = -

120. Arap xC R, n€ N 6§aca, [nx] > n[x] skaHusu wuc6OTIaHT
2 3 —
121, Arap D(a, 4) =1 G¥aca, ~W~+~Ih—+—lalk—”wah 1)

4 4 4 2
3KAHHHU HCOOTAAHI.

x x
122, Arap m=2, 3,4, ... 6¥ica, y Xouxza ﬁl.l— = ﬁlﬁ
m m—1
YTeHriaMaHHn eyuHr.,
123, Bepuaran [ax* + bx +cj=d, a=£0, d+0 GyTyHd coHaap
YUYH TEHIaM@ eYNMHHUHI MABXYJAHK WAPTHHH TONHHL

2-2310 _.mes:n 17
T
.» e g
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124, Ky#unaruaapuu tonur:
x) {0.4};

a) {26} B) {7};
8 1
9{3F e o {~25):
125. 600 nwmur 6faysuunapn RUFMHAHCHHH Tomumr.
126, 90 Ba 360 counapunudar 6¥nyBuntapuuu TonuHr.
127, S(m) =2m —1 waptuu KaHOATJAHTHPYBUH mEN uvekcH3
®KAHHHHU HCGOTJHAHT,
128. ©(m) Ba S(m) dynxumanap yuyu D (my, my) = 1 6$aranna
s (my my) = v (my) % (my), S (my my) = S (my) S (my) sxaunnn mcboraanur,
129. Bepuarau n sa = (m") ¥3apo TY0 COH SKaHHHU WCOOTAAHT.

») [— A.\m:
3) {— 05},

6-§. Cucremartuk counap

Maremaruxana counnapuu acocan YHIM CaHOK cHcTeMa-
CHAa KapaAMu3. JIeKUH YHAM CaHOK CHCTEMACHAAH Tall-
Kapn CaHOK CHCTEMaJapu XaM MaBxyfn G6§aub, yasp yc-
THAZ aare6pank amaJnapHM Gaxapuill MyMKuH.

Mucoa. 165 connnn g = 5 canok cucremacna é3HHr,

_165 |5
15 3 (5
_15 30 % |5
15 3 5 T
) 1

Hemak, 165 =1130, 6yaap sxam 6&xu 1130, =1 .58
+1-543-54+0=1254+25+ 15-4+0=165.
l-mucoun, 1130, Ba 2313, COHJIAPHHUHT AUFHHIAHCHHH
TONMHT.
Euyw.
11304
+ww_w.

3443,

Hemak, 1130, + 2313, —= 3443, 6§ .1anu.
2-Mucoa. DBepuaran cucremartug Kacpaapuu  YHau
CAHOK CHCTeMAaCHLAarH Kacpra YTKasuHr.

a) 2,3,; 6) 0,04,; B) 2,012,
Eunw.

’Wx'r—'ﬂ. -_c bﬂ % == A.
8) 23,=2+> =" 6) 0,04 0+ =+ =

18

2 _ 54404342 5

0 1 :
B) 2,018 =2+ — + — + = ==

3-Mucoa Bepuiran KacpJapHH oanuit kacpra afiaax-
THPHHT.

a) 0,0(2); 6) 0,1(4);; 8) O, (23)s.

Eyum,

0 0= ) (5] - ()
0 010=((5) - ()~ (3]

23 3
5) 0:(23) = (%) = (55).
55/¢ 10/g
YMyMan Kaficu CaHOK CHCTEeMAaCHHM MINATHIIAAH KaThu
H838D VYHAM C3HCK CHCTEMACHHHHF KOHYHHMATJApH Oa-
WKAPUAHIIHHK KYPANMU3,

Mawmrrap

Bepnaran @ Ba b connapum g cucTeMara YTkasuur:

130. @ = 18535, § =430, g = 7, 137, a = 132,, 6 = 443;, g = 2,

131, a = 1445, b =650, g = 3. 138 a =432l;, b =13, g =8,

132, a =853, 6 =33, g =4, 139. a = 2013, b =6514,, g=B5,
133, a = 121, b= 4731, g = 8. 140, 2 =136, b = 2632, g =1,

34 a=1653;, b =201, g=4. 141, a = 101;, b = 3542;, g = 3.
135, @ = 3745, b =40, g =6, F@ a =111,, b= 3546,, g=4.
136, a = 155, b = 38715, g=10.

Kyiinnaru yuan xacpaapuu appan GepuaraH CaHOK CHCTEMAaCHA,
CyHrpa ¥Han CaHOK CHCTeMacHAard ORAHH Kacp KYprHuIUHAA E3uNT,
143, 2,1145. 144, 35,13, 145. 2,224,. 146, 3,2015. 147. 1,1 (6).

148, 4,2(3);. 149. 2,1(2);. 150, 5,01(3),.

Kyfiunaru xacpaapuu aBBai MY CAHOK CHCTeMacHla, CYHrpa YHAN
CaHOK CHCTeMacHAa E3HHT.

112 311 1 31 97
(=), =), 153 [—]. 154 [—]. 185. [=].
15l Aso_vw 152 Asoovm 15 A_MMV‘ 5 A_mov. Awov.

17 103 13 101 64
156. (—]. 157, [— ). 158. (—]. 159, (— . 160, (—].
5 ?Vw () (%), ?ovm A%v,_

(), e (L),

Ky#uzarn amannapun Gawcapuur:

163, (235); + (233),.

16

==

165, (243), + (264),.
166, (233), + (221);
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167. (243); - (12),.
168. (35), - (101),.

169. (674); - (15),.

173. (5432); : (62)4.
174. Ea@ﬂkuﬁwwc..
33 21
175, |— —].
A:uv» + 85 va
21 d

!

170. (856), - (10),. 17 (15 \

21 1

100 4 _N_vw.
64, /33

178. Alv .Al .
551, \142/,

7-§. KomGunatopuka (Oupnamimanap) Ba GunoMm

(&)
45/
A

+
171, (3753),: (33),. 177. A |

172, (83421), : (834),.

Komduuaropuka — ANCKPET MaTeMaTUKAHWUHr 6ap Gy-
JUMH 6§ aub, acoCaH uekJin Tynaamaap ycraaa ww xy-
panu.

Kom6unatopuxa 6Gepuauiuura Kypa TaKpopJaaHajiuran
BA TakpOpJAaHMainurau:

1) ypuHaawTdpHi;

2) ypHH anMalTHPHUI;

3) rpynnajam Typsiapura axpasan.

MabayMku, m Ta 34e€MeHTHaH 7 TagaH 0auG TY3H/TaH
(m>n, m<n) TaKpopJaHyBuH w\u::\EEa:n::Emv COHH
Bn =m" ra tenr 6yaub, TakpopaaHmaiAuran ypuHaau-
THpHWIJAP coun 3ca Ay, = m(m - ) ...(m—n+1)ra
TeHr Oynanu. (By epna A — arangiment — cy34 J0THHuUA
6yau6, ypunaawTHpulnuu Guaaupann.)

I-Mucon. Hongan dapkan uxiura paKkamaaH HeyTta
Xdp XHJ Y4 XOHAJH COHHH XOCHJ KHAHMI MyMKHH?

Euww. Xap xun yu xowann wusaanran COHJIaD COHW
By=2%=8 ra tenr 6yaamnu.

2-Mucoa 30 KHWHAHK MamaHC Yy4yH pauc Ba cekpe-
TapHU Heua XHa yCyJa Ouiau calinali MyMKuH?

Eunw. Maxancaa 30 xumu 6y.ca, YHIAAH HKKH Ku-
WHHK Calllall KepaK. YJapaaH OHPH pPAaHC, HKKUHUMCK
cexpertapr 6ysanu. [emax, \_mou.hwo.wwunwwo XHA  yCya
Ousan. .

Arap AL =m(m —1)m—2).. (m—n+ 1) Gepuarau

6yaca, yunan Ap=mAn; Al =m(m—1) A% A" =

m n 1 1
Am_y; Ap = ALt kabu HaTHXKANAPHH XOCHJ
m—n m-—n

KHJInI MYMKHH.

20

m Ta 3JIeMEHTAAH m TalaH oOJU6 Ty3HIras Takpop=-
JaHMalauran YpuH aaMaWTHPHW.AD COHM P, = m! ra
TeHr (Oy epaa P — permutatsia — cy3n sorunua 6yaub,
YPHH aNMAWITHPHIUHK GHJIAMPALH)

Py=31=1-2-3=6; P,=4-3-2.1=24;

w
Pp=mPn_; Pp=AnLPu n Ap=-—"-.
P,_.
M TAa 3JEMEHTIAH 7 TajaH 046 TY3uAraH rpynma-
n
A
aAawap conn Cp, = wh ra TEHTAHp, SBHU
n
C" — mim— 1 m—2)...(m—n-+1)
" 1:2.3... 1 :

Ipynnasawuunr acocuit xoccacu C? = (™" pan u6o-
PaTAMp, YYHKH

-n
C* — lw: o P, || P, — \_ﬁ uﬁﬁlk
h= — =
E: \uSIa mva ﬁSIASIETSIa N.VE|=
Ch=Cn"
6Yy.1anu. . "
3-Mucoun. Bepurran Co -+ Ch™'=ChtYy  Tewramknw
HCOOTAaHr. P o
1
Uc6oru. Bepuirau Cp——2—; Chtl= Iqslnl
PPy n PyPm_na
aKaHuuu xucobra oJcak, y x0.//a
F P
Cr4 Crit = 2+ n =
" " E:ES!: Nv:+,\uS|=I»
IPA L _ vu Pu(m+1) _
T: ﬁila QTTCESlala ﬁ=A=+ C vSIa
P
= e = Chbh.
b=+_ \v_5+_v|§+.:
Hemax, C7 + Cit' = Crtl xocun 6yaanm.

Busra n Ta sneventan A Tynaam GepuaraH GyJCHH
m [
aeiiiik A=UB Ba B,NB;=,; i, j=1,m mapr Ga-

a=l]

XKapuicHH. A Tynnam saeMeHTAapUHMHT COHMHM N(A)=n
OpKa/iu Gesrusacak, y x0/1a YHHHT KHCM TynaamJaapw

21



yayd N(B,) =k; N(B,) = &,; N(B;) =&, ... N(B,) =
=R, X0ocua Kuaub, O6yuiau Ryt ky 4 ... +k,=n
SKanAury keaub yukanu.

Kypuuu6 Typubauku, B, tynaamun A TYnJaMmgan Chi
yCys GusaH axpaTHid MyMKHH, y X0A1a Koarad n — k,
SJEMEHTAaH B, Tynaamuu QM.... yCyn OGunan axparum
MyMkun Ba xokaso. Haruxana B,, B,. . .. » B, tynaam-
/IapHH aXPATHIN BA KYnafTHDPUI KOMAacHra acocan

R, &, km
Ch - Cals, - ﬁ.nmna_la. ces C m—

n— k
j=t 7
nl ?IFI\SI...I»SI_! n!

kyl(n—k)! )

kmlt — kg — by — o=k N Rylkglo]

XocuJa GVanm. .
Iynnat  kuau6, n Tta SAEMENTIaH by, b,, ... , b,
SACMEHTIADH Ry, hy, ..., &, MapTa TaKpop/aaHyBuYH

M&Hg ypun anmamTupysumaap comn N(%y, %, ...,
i=1

%Sv =

nl
kylkgl . | Ryt

4-Mucous. UlaxMaT Taxtacuuumr GHUDHHYH YM3HFHra
2 1a o1, 2 T2 Qua, 2 Ta PyXx, ®apsun, Lloxuu Heua xun
YCya Gunan mOAMAMTHPHIL MYMKHH?

Evunw. Macarauunr WAPTHra KYpa ky=2, ky=2, ky=

HM_ bs.lnu. kuﬂﬁo M.ﬁm"m.

8l
Hemax, N(2, 2, 2, 1, = 2121211

ra TeHr GyJap sxawn.

=5040 xocuax

Gy aanu.
Ypra makra6 MATeMaTHkacuaan MabayMku, (@ -+ b=
= a®*4 2ab -+ %.m (@ b)° = a%+ 3a2 + 3ab*4- b3, Byn-

aad (a 4 by} = M C§a®* b* kypunumwuna Esum MYMKHH,
R==(

n
Hemak, (a4 b)" = M C*as=% bk gxauu xeaus qHKanH,

k=0

Arap 6y epaa n— k=g, k=P ne6 e+4-B=n sxauunu

Xucobra oau6 ioKopuaa KeJATHpuaran gopmynara xyaia-
n

cak, y xoana (a+6)"— ¥ Chanrpt M LI

kRl (n—k)
Ra=() =0 A v
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‘ Xar—* EHM RCEPLIAY KYypunuwAaru dopmyaa xocun 6¥-

auG, 6y dopMmyna GHHOMAN KO3(DPHLIHEHTHHHHAT TaKpopaa-
HYBYH YDHH aAMaWITHPHII 9&5: ndonaranran Kypuuumu
6ynanu. By Koumawu m Ta KYUIHAYBUMHMHT n- Lapaxacu
YYYH XaM €3Um MYMKHH:

n

@46+ ... +3=HM

nae. .

alfl ... q!
m a, B ... =0
a+B+ .. 41=n
Mawraap

179, 1OKopuaa xeaTHpPHATaH Myr0Xa3anap &paamuza Ky#uzaruaap-
MM XHcOORAHT: -

a4y 0B wCh
6) A% x) Py 3) Cly
») BS: e) C% n) Cls.

180. TeHrcH3nUKAAPHH TEKWIMPHHL:

a) Clh< Cl+Y, r) 2C5, > 1163, _y

6) C~i>cCr B Crti—crlco
B) 5C5, <C3,, m nEN: o) A} +11Co7% > 14P,,
181. Ky#unarunapua uc6otaaur:

2) Ci+ O = Chyvs

6) Cl + Cl_y o o OO = CTEL — CTH

B) Ch+2Ch+ ... +nCl = n. 2%,

r) Cp+Ch+...+ C! =0,

B) Cp+2Ch+.. .+ (n+ DCE = (n +2) 21,

¢ 143 P
182. Kyitnnary (x,); x, = G=+m _ N@. ‘B

(n€N) xerma-xer-

n+3
AHKAA HEeUTa Mauduil xaa GOPIUrMHE aHHKAAHT.
195 A 3 .
183. Kylimnaru keTMa-KeTaHK (X,); X,==-— — — 1a Heura Myc-
4P, Pon
6at xan GOpAMIMHM aHHKIAHT.
4
Ants 143 co-
184. x, = — %5 KeTMa-keTAMKHUHTr MaH(HR Xaanapw
P,.q 4P,

HUHH TOMHHT,
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yigh N(8,) =k; N(By)=#ky; N(By) =, ... N(8,) =
=Rk, XO0CHJ Kuaub, O6yupau Ryt ky 4+ ... +k,=n
SKaHMUTH KeAnb yukanu.

Ky punu6 Typubauku, B, tynaamuu A Tynaavpan Ch
YCys GHaaH axpaTHi MYMKHH, y X0ana koJaran #n — k&,
SAEMeHTAaH B, Tyniamuu QM.L_ ycyn Ounan axparuw
MyMKHH Ba X0Ka30. Hartuxana B,, B,. ..., B, rtyniam-
/lapHH aXPaTHIN BA KYnalTHpuu KOMmachra acocau

Ca - Cat, - Chr—r, v .. QE.SL =
n— k
A
n! Aal\&lawl...lksl_! nl
kyl(n—r,)! Emin— by ~ly— o=k Rylkglono ]

XocuJs GVJanu. .
Uynnat uu6, n ra SAEMEHTLAH by, by, ... , b,
S]EMEHTIaPH Ry, &y, ..., k, Mapra TAKPOP/IAHYBYH

M\sﬂa ypun aamamrupysumaap couu N(&y, 4, ...,
i=1

\wsv — nl

Billl .. !

4-Mucoa Ulaxmar taxtacuuuur GHDUHYH YyH3uFPHTa
2 1a o1, 2 T2 Qun, 2 Ta Pyx, ®apsun, loxuu Heua xun
YCyA GHAAH KOAJAWITHPUW MYMKHH?

Ewnw. Macaranunr luapTura Kypa Ry=2, ky=2, ky=

=2 k=1, k=1, Vi =s.

» N(2, 2, 2, = 2
Hlemak, N(2, 2, 2, 1, 1) 2120211111

ra TeHr 6yJap sxaH.

=5040 xocuax

Gy aanu.
¥pra maxra6 MATEMATHKACHAAH MabAyMKH, (@ b=
= a®4 2ab -+ %.m (@4 b)) = a3+ 3a2 + 3ab®4- 4. Byn-

nad (a 4 b)* = M Cfa** b* yypunnwuna ésum MYMKHH.
R==()

n
Hemak, (a--b6)" = M C*a"% p* sxauu xeaus qUKanH,

k=

Arap 6y epnaa n—Fk=a, k=P ne6 e4-B=n sxanunu

Xucobra oau6 10Kopuza Keatdpuaran gopmynara Kyaaa-
n

n
cak, y xoaaa (a +S=HM Ck gk bt = M n! x

Rl (n—k)!
~ e 21 (—F)
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‘ Xank EHM RCRPLIAY KYypunHAaru Gopmyaa xocun 6-

a+B=n
and, 6y eouwasm GHHOMA KO3 UIHEHTHHHET TakpopAa-
i HYBYH YDHH a/MAWTHPHW GuaaH udonanaHrau KYpuHHIIH
) 6yranu. By xounawu m Ta KYUIHAYBUMHMHT n- Lapaxacu
YUyH XaM &3uil MYMKHH:

n

n__ nl n@w 1
Ap+w+s...+3 M ona?..,__a ve. €,
248+ =n
Mawrarap

179, IOKopuaa weaTHPHATaH Myn0Xa3anap &paamuza Kyhuzaruaap-
HH XHMcoOxaur: -

a) Al r) BS; %) Ch
04  WPs ) Cl
o ») B% e) C3; n) Cis.

180. TeHrCH3AMKAAPHH TEKIIMPHHT:
a) Clh< Cl+Y, ) 2C% > 11C3,_y
6) Ci~?>cCrm n Crti—crlco
B) 5C3 < C3.,, m, nEN: o) A1 CPT3 > 14P,,
181. Ky#innarunapuu uc6otaanr:
a) Ck 4 Ch Ck, .
6) Cl+ Cl_y e 4 CF_p = Crth—Chtly:
B) Ch+2Ch +... +nC" = . 25
" £) €O+ Cl 4.t €7 = 25,

B) Cp +2C), +.. .+ (n + DC = (n + 2) 27,
4 143 Prys

R

182, Kyitunary (x,); x, =C (n€N) xerMa-xer-

: A Ppis
AHKAA HEUTa Madduil xaf GOPAMIMEH aHHKAAHT.
195 A4 3
183. Kyiinnaru ketma-keTaHK (X,); X,==— ~ _— na HeuTa Myc-
o 4P, P,
6aT xan 6OpAWIMHM aHMKIAHT.
A, 143
4
184. x, = ntd_ KeTMa-KeTAHKHUHT Man(Quit xaansapu co-
P,.q 4P,

HUHH TOMHHT,
23




e

185. ETTH kMM neva xun yeya Ounan Kaccara ‘uap6atra TypHIU K
MYMKHH?

186. Mkkana pagamu KYQPT COH 6YAraH HEUTA HKKH XOHAAH COH
MaBxyn?

187 Tenraamanapun euunr (Gy epra xE&N):

OGN =R 9 al,—clam,

B) 8Ch, —24% = x; r)Ci = le C3;

n) 12¢L + Qwi = 162 e) Lwﬁ + m,m%u = x4 1y
") Qw._._ . \_w = ?&a P+ 4x3; k) mﬁwi + Pyx = A\_w“

1) Py =72043p, M) A =3, 4 2.

188. Texuciukaa depuaran n 1a HYKTalaH Xap ugkuracHau Gup-
AaITUPYBYY HEUTA TYFPH uM3UK YTasuw MYMKHH?

189. Bepuman 10 ta 6up xux Myko(hOTHH, Xap 6upH xey 6yama-
f4HLA OUTTanan MykodOT O1anH' aH KHAHMO 6 14 YKyBUH opacufa He-
44 XM yCyn Onnan 6yadur myMguu?

1

l c
_wo.mmusim:@::oz A_\a I I\ﬂv mm:aZNo: Ypra XaauMHuHr KO-

IbPunmentuan Tonunr,

3 .- 1 \n
191. Arap 6unom A_\k + lkl.v &iluMacuHuar Gemungyy Xamu x

ra GOrauK G6¥amaca, .\_w HH XHCOGJaHT,

1 s
192. Bepunrau 6unom ﬁk +,\ €inIMacuia x KaTHawwmaran
x

Xal KOYQ(HUHEHTHHH TOMMHr,
33, 2 —\1¢
193. Arap Gunom AH_\% + Y w\nv €ilnamacurarn  xannapu-

HUHT OMDHIA @ HUHC Rapaxacu 7 ra TeHr 6yica, Wy XanHHHT CaHO-
FUHH TOIHHT.

3,0 y 3~ a ™
194. Arap C; :C) =411 6§1ca, 6unon Va +
Val
CHHIMACHHUHT MKKHHYM XaAHHH TOMHMHT.
3 ,—\N
v x
195. Bepuaran | x2 + w, Gunom &finamacn ko3dpduuuentia-

PHHBHT fiuruHAnCcH 2048 ra Tenr 6faca, éfinaMa yuunus xagumuur xo-
3bPUUUeHTHHR TonuKr.
196. B d 2\
. bepunran 6unom {x lu\.«l\ CHHIMaCHHHHT OMDHHYH yyTa

Sand KO>QduUMeH aa) uHUAT HHFuHIHCH 97 ra TeHr 6yaca, x¢ napa-
Wad CaKJarad XalaHWHHT KOS(QHUUMEHTHHH TONHKHT.
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1l BOB. AWHMH LHAKJ AJIMALUTUPUIIIJIAP.
ANHUSITAAP BA TEHICU3JIUKJAPHH UCBOTJIALL

1-§. Paumonan uponanap yctuna afiumi
IWaKJd aJMalITHPHII

Mabaymku, matemaTtikasa TypJau MacanadAapHu eyui
YUyH Xapdaap O6usiaH udonanananurat thopmyaanap keJ-
THpHO unkapuianv Ba 6y udonana KatwawadTram aman-
JIAPHHHI KAHAAH KeTMa-KeTJuKAa Gaxapuauuld aHUKJaHa-
an. Ana wy wugonanap (Gopmyaanap) 6epuaHWLKra Kapaob
palHoHaJa, HppauuoHa/, TpaucueHuenT uhonanap ne6 ara-
A3,

l-trabpud. Payuonis ugooa ne6 paunonan COHJ/IAp
MaHAOWHMAA AHHKNAHTAH X, Y, 2. ... y3rapyBuuaap Ba wy
COXanan OJuHraH 4, b, ¢ ... COHJAP yCTHAA KYWuW, afiu-
PHW, KVnadtupuil, O6Yauw (noara 6VAMiLAaH TawKapu)
amasnapu Ouaaw GOFAanran aareGpank uponara alTHAALH.

Arap P(x, y. .. ) paunouan upoaa Qx, y, ...) Ba
G(x, y, ...) ndonarapuunr GyauuvacHian nbopar 6V.-
Ca, y Xoamna P(a, y, ...) npona Kacp panuoHAA udona
Aednnanu, ,

Bepusiran paunonan udonagarn xapdaapHumr Kabya
KUAWILK MYMKHH O§AraH KuHMaTJap TYnaamd Iy pamuo-
HaJ WMOJaHUHT AHHKJAHHII COXACH AeHuJanH.

Paunonan udonanap xynunua ¢ éxku R wmafzosnapia
Kapanaid Ba wy MafiacHsapaa cOAAasdmTHpuaanu. Pa-
UHOHAA UPOIAJaAPHUHI (OXACH aHMKAAO OJAHHFAHLAH KefHH
TETHIWAY MIaKJ aAMaWwTHPHIAap Gaxkapuaany.

2-tabvpud. Bepuaran

Flx,y,...,2, a,b,..., c) (1)
pauuoHasa udona kapaaaérran B coxazna
Px, 3y, ...,2,a, b, ..., 0

y » (2)

Gix, 9. .,2ya, b ...,0)
KHCKapMaC paunoHas Kacpra afiHaH TteHr G6VJca

A\uHMJ Q#ov. (2) udona (1) vuar afinuil waka asmam-

THPRJIraH HAaTHXACH JeHuaauu.
Pauunonan ndosanapun aiinuii waka aaMamTHPUILLIEp-
Aa (oiiaaNaHUAAMraH aipUM TEOPEMaNdPHH KeJATHPAMH3.
1-Teopema. Hrru f(x) su «(x) kynxad ajdnan menez
Oyaumn yiyn yaapHuue moc xaodaapu Ko3pduyuenmara-
pu mene Oyauwmn 3apyp sa emapaudup.
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2-teopeMa. Azap f(x) xynxad ysapo my6 Gyaean
&(x) sa ¢(x) kynxadsaprune xap OGupuza O9.runca, y
xo0xa0a f(x) kynxad g(x)e(x) za xam 6yaunadu.

3-Teopema, Azap f(x) sa o(x) rjnxadaapnune xap
Oupu g(x) za xoaduxcus O9aunca, y X040 YAAPHUHE
namE&:a: f(x)+o(x) xan g(x) ea xoaduxcus Oyau-
Haou.

¥ (%), (%), g(x)€ R (8(x)/fIx) Ag(x)/p(x)) =>
=> g(x)/(Fx) + ¢(x)).

4-teopeMa. f(x)=a,x"+ ... +a,x+a, kynxaduu
{(x — o) 2a Oyauwodan xocus 6yazan xoadux f(x) nuwue
X=a dazu Kulmamuza mex0up:

K=floy=a0"+a, ;"' 4 ... 4 aa+a,.

HUc6otu. Manauaérran 6yaunma (n—1) - napaxanu
K¥nxaa 6yaub, KOAAMK 3Ca Japaxacd 1 AaH Ku4MK Kyn-
Xap 6yaranu cafabau 6y xouaauy Oupop conpaH ubopar
6yau6 wonann. Hemak, ywoy

fx) = (x—a)(b,— X"~ b, px"34- .. +b)+K

alHnsTAArM fla) KOALMKHHHT KUHMATH X HUHT XaMMa KHi-
MaT/Japu yuyH OHp XHJAMP.

OHMM X =a 2e6 f(a)=K ra sra Gjysamus. Teopema
HCOOT KUAHHAMU.

Kynunua f(x)=a,x"+ ... 4+ a,x+a, xyuxansu
(x—a) ra 6yadwna 6yaunma Ba KOAAMK KOID(DUUMEHT-
JlapuHu KyAujarnya TOAMJAaAH: u3JaHa€TTan 6Y/MIHHMaHHHE
Oyaysuura kynafitMacu Guaan f(e) HuMr Huruuaucu f(X)
ra TeHr OyAdWIK Kepak, #bHU f(x)=(x—a)g(x) + K.
Dyunan bpey =an; bpg—abp_,=am,—, ... €xku b, , =
=y bpg=0a,_, 4 aby_; bp—g=Qn—g+abp_y; ... K=
=ay+ ab, 6fynanu. By marmxauu Kyfiugaru xaapad Ky-
PHUHHUIIKMAA TacBRPJAAAMUS.,

_ _ a _ a,_, a,_, _ _ 2 _
b = b =a _ 4+ {
= -2 -3 -2
* @;I; =a, Hﬂ:l_ + " + nwa:lu coo [K=ag+ab,
+ nealg

by cxema ["oprep cxemacu peitvnanu.
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l-mucoa. Hdonanu COARAAAWTHPHUHT:

(1= 2k +1)

x Nx—1 x—2

Eunm. xbuﬁl.wvAl_lll_lanv

x \x—1 x—2
=2 x—2=(x—=DF+(x—-1DN(x—2)

= x (x—Ix—2) < =)
x(x— D(x—2)=0
x2—3x+1
— x(x—1) °
x(x—1)(x —=2)+#0.
oF .«slwk+~.
Hewmak, f(x)={ x(x-—1)

x(x— 1) (x—=2)+0.
Mucoa Hdbonany connasamTHpHHC:

of b—c c—a a-b
4 (@, b, 3 o (a—b) (a—c) + (b—c) (b—a) + (¢c—a) (c—b) :
Eunuw.
f(a, b, c) N b—c + c—a + a—b P
* (a—b) (a—c) = (b—c) (b—a) = (c—a) (c—b)
1 1 | | 1 1
b ame T et T iy
<> ~“==)
b—c 1 1
—_——— e — — b; . bske
(a—b)(a—c) a—b a—c a-b; asc; b
1 1 1 1 1 1
NN Bruri bt vy v i e SO
a#b,asc, bsc
2.2 .2
“——> | a=0 b—c c¢—a
a*b, askc, b=c,
2 2 2
o1 o,
Hewmak, f(a, b,c)={a—b b—c c—a
a# b, asc, bac.
a7



of
2-Mucoa. f(x) = 2x° — 3x* 4 6x* — 8x2+ 3 Kym-
xanun R Ba C mainowaspaa KYyNadTyBUHAAPra aXxpaTHHr.
Euwnw. Assan f(x) kynxan R comav mafinonna pauu-
OH8A WINH3ra 3ra €Ku 3ra IMACAUTHHM AHUKAAWMU3, Oy-

HMHT yuyH:

1) o301 xax @y =3 nuur 6yayBuunapu +1: +3 npau;
2) Gow xan xosbduuuentd @, =2 HHur 6yayBunapu
+1; +2 nau wbopar skanunu Xuco6ra oJrau xouapa /(x)

HUHT  DAUMOHAN  WAAM3JAPH TYNJaMuU  ylIby wﬂﬁlw“

3 i i 3 N .
—— =1l = = 1; —; - “w“ TYIJAMHHHT KHCMHU 8KH
2 2 2 2
“y3umaH ub0paT IKAHIHTHHU FCopuep cxemacu épacmuaa
-AHUKJAAAMH3: _
12 =38! 6| =88] o] 3
] 2 —1 5 -3 -3 0
1 2 1 6 3 0
1
- 2 0 6 0
2 I [

Hewmax, f(x) kynxaauuur pauuonan WIAH3JA3D TYn.aa-
I MH \»HT. 1, ||_w 6y/u6, y B HUHI KHCM T¥naamuman

2

:u6opar 6¥aanu (AC B), 6ynnau, R na: f(x) = (x—1)2X
X (2x+1)(x*+3); C na:” f(x) = (x — 1)? (2x + 1) (x -+

A+ iV 3) (x— iV 3).

3-MHCOM f(x)=x*—x3 —x*42¢—2 k¥nxaanu R

Na KynafTyBuYHapra axpaTHHr.

Euwnw. 1. 'pynnanaw ycyau 6¢iuua KynmahTyBunaap-
ra axpartaMusd: f(x)=xt—x3—x?4-2x—2= xt— 43 — 2x%
C Xt 20 — 2= (x* — 2x2%) — (x° —2x) +(x*—2) = x3(x*—

=2) = X(X—2) + (X = 2) = (£ —2)(x? — x + 1).

2. MKKH anre6pank KynxXagHuHr TeHIIHTH lmapTuaau

~doitnarannbd xynafirys HWJapra a)»kpaTaMus:

f(x) =Xt — % — x4 2% — 2= (x* 4 ax + b)(x® 4
+cx +d).

Kascaapuu ouu6, cyurpa KO3DPHUMEHTIADHH TEHrAAWTH-
PaMd3, HaTHKaNa

ratc=-—1,
b+ac+d=-—1,
ad + be = 2,
™ bd = —2
, chcreMa xocua 6§aud, Oynaan @ =0, b= —2, ¢= —I,
d=1éxma=—1, b=1, ¢=0, d=—2 kuiimaTiapuu

: aHukaaimMus. Hemax,
\ﬂ?cHilkwlknn*.wklwﬂAxmlwv?w!.a.._n:.
: 4-Mmucoan. Vdonann conpanawtnpunr:
v \Cn y Nv"kw?lmv.f%flkv + 23(x —y)
v Cyay —2) + 2x(z — X) +yx(y—x)*

Equwm.
, f(x,9,2)= Ay = 2) + yUz — x) + 24x — ) <>
T Y2y —2) + 2x(> — x) + xy (X —Y)
By =2+ y¥e—x)+ B(x—y)
sy | U D T =y b —x) s
y—2z=—(2—x)—(x—y),
(<X, 9, 2>€R | x £y 2 +£0)

X3y —2) + yd2 — x) + 2Hx —y)
<—> | —2zy(z—X) —y:(x—Y)+xi(z—x)+ xylx n.ﬁ. <=

(<t 9, 2>€ER | x£y+£2+0).
—(xX—y)y =Nz —xNx +y + 2)

<==> (x—y)e—x)z—y) <«
(<X ¥, 2>€CRY | x£y £ 240
AHv”aJrVTTN.
(<X, 9,2>€R | x £ y£2z40]

Hewmak, f(x, V., )=x+4+y+2

Mawxaap
Kynxannapuu K¥nma#iTyBunaapra amparHur:
1, f(x) = xt + x2+ 1, 5. 2%t 4 23+ 442 4 x 4+ 2.
2. flx) = x18—1. 6. xt — 12x3 + 4755 —60x.
3. (%) =x8 4+ x4+ 1, T x5 + xv+ 1.
4. 3x8 — x16 4 |,
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CHMMeTpHK KYIXaLIapH KFma it TyBYHJIApra axpaTHHr:
8. 6xt — 1143y — 18x2y2 — Hxy3 + 6ys,
9. 2x¢ — x3y 4 3x?y? — xy3 24,
10. 2x4 4 T3y 4 Qxzys 4 Txy3 4 2y4,
11, 2x4 = x3y 4 x2y2 — xy3 4 2y,
12. 18a¢ — 21436 — 94a2b2 — 21443 + 1864,
13. 3x¢ — 813y + 14x2y¢ — 8x)3 4 3y+.
14, (x+y + 22— x3 —y3__ 23,
15, (£ +y +2)8 — x5 — y5 — 28,
16 (x + y)(x + 2)(y + 2) + xy2.
AHTHCHMMETDPHK K¥nxannrapuu k¥naityBvunapra AXPATHHIY
—_N. v.nNuAvB —_ Nuv + .\«mN.\AN» — \«mv + \nmzm?«u —_ %mv.
18 x(yr —2%) 4 y(.2— 1) 4 2(x2 — y2),
19. (b —e)(b +c)2 4 (c — a)(¢c + a) + (a — b)(a + b)3.
,._me. ab—cP+ d(c — a)d + c(a— b,
2L x(y +2)(y' — 2% + y(z + x)(22 — 12) + 2(y + x)(x2 — y9).
2. (y =2 + (2 — 25+ (x —y,

Arap a+b4¢c=0 6¥aca, kyiunarn aAHHATIADHHET  JDHHAR SkanW~
MM uc6OTaaur:

w.w.unwe .A_v. €)? +6%c + a)* + (@ + )2 + (a3 + 6* + c¥)(ab +ac
c) =0,
24. a3+ b3 + ¢34+ 3(a + b)(b + ca+tc)=0,
25. a4 + b 4 o4 = a2 1 b2 + a%c?).
mwx 2(at 4 bé + e4) = (a? + b% c2)2,
27. (x— a4 (x — b33 + (x — )3 + 3abe = x3,
RWA&+w +c¢):2.
28. a(x — b)(x —¢) + b(x —a)x —c)+o(x —a)x — B) + Yx—
— a)(x — b)(x — ¢) = abe,
X=(a+b+4c):2,

Kyitunarn ugoxanapun CORAANALITHPHHT:
1 1 1 3 1 1
2 (5 + o)+ (7 + Iv +

e+ \p T g ) T i\ T g

6 1 1

+€+sw Am + q v
1 1 2x 4.8 8x1

30. - - _

I—x I14x + T4+x2 144t I.xa.
) a-+b b+c a+e
(81, .
V) (b—c)(c—a) + (c—a)(a—b) + (a—0)b—c)

39 (a% — 52)3 1 (52 — )3+ (c3 — a2)3
C@— Pt (b —cp ot (c—ap

”O e

at — ax 2a¢ x—1 X
atx + a3 X3 — ax? 4 g2x—as a al
a+3 a2—5 2a% — a(l — 5a) — 1

34. - — —
2a-1 4at—da+1 8a3 — 1242 +-6a —1 *

R na Keatupuamaiiguran Kyhuparu KyNXaAlapHH KynaiTysuyuaapra
8MPATHHT: )
P, x4+ 27,

36 xt 4 3x2 44

37. (x + 2)(x + 3)(x + 4)(x + 5) — 24,

38. 274 —27x% 4 18x — 4.

39. x¢ 4 y4,

40. x4+ 4y,

4L 3x(y + 2) + y(3z + 2x) + 29 + 2(x2 + y2)
xynxagun C MalinoHxa HoMabiayMm Kosddunmentaap Epaamuna kynahk-
TYBUHAApra a»paTHHT.

wm.\a Ba b HOMabAYM KO3((QUUMEHTIaPHH TONMH::

(x 4+ 9)(x +8)(x —3) = %3+ ax® + bx — 60,

2-§. Hppaunonan ucdonanapun afHuf waka
ANMAILITHPHLL

MaremaTukana kyn yupafnuras aMajnapaas 6upu HJa-
AH3 HHKapHW amanuiup. Arap Gepuarad airedpank udo-
AanapAa TYPT apuMETHK AMANAdH TalKapH HIAH3 YHKa-
Pyl aMa’in XaM KarHamca, OyHZiait ubonanap uppayuo-
Haxa upodarap ne6 aranamu. Mabaymxu, n- napaxanu
HANKM3 YUKAPHII aMall MaHpui 6YamaraH Xakukuil COH-
nap Tynaamu R na y3apo OHp KuHAMATAH 8HHKIZHAMH.
Mauduit 6yaMaran a & R COHHUHT 7= Aapaxaiu (nEN)
apuMETHK HJAAMSH 1e6 /- 128paxacH @ ra TeHr 6yaran

n
CoHra akiTunaau Ba V a xabu Gearunananu, Llaprra K-

pa (Yay =a, a> 0.

Teopema. Xap rxanoau MARPUlL 6Yamazan xaxuxul
CORHUNZ n-dapaxcaru apugmemur UAOUSL TLOHA MaN-
Pul 69anazan XAKUKUL cOROup.

memamm. 1) V4=2, 6y epra apudmernk uaius 2.

2) YV —8=—2, 6y epna —2 apudmerux uanu3 Gyna
oamaiian, uynku 6y xoapa a >0 wapr Gysuaanu;

8) Vx*=|x|, 6y epua apudmerux nanus;

_x_lﬁ X, arap x > 0 6yxca,
—X, arap x<<0 6y.xca.



Hppaunonaa uponanap gydunarn XoccaJnapra 3ra;
1. Arap @,>0, i=1,n, n€N 6yaca, y xoana
Vara ey =Va Vg Va
2. Arap a>0, b >0 6yauo6, n&N 6yaca, y xoaza
_ > e _va
b "y '
3. Fa€R*, n, kEN:(Vay =V ok
4. va, bERY, nEN:YVab—a /5.
5. va, bERT, nEN:a Vb=V am.
6. MaCR*, n, keN:V a7
7. Na€RY, n, kEN: Y3 ="V &
8. va, bERT, m, n€N:Va>Vb —» an = pm.
V2
Vi-V3
UMOHANAUKAAH KYTKAPHHF.
Eunw. Mavaymxu, (@ — b)(a® 4 a% 4 ab? - b3) =
=a* —b*. Ulynunr yayn a =7, b = ¥'3 necax,
V3 VIV T4V P34+ YTF 4+ YD)

V=V V= ysiE e e )
_ VB 4+ Yt VBt V1w
; .

l-Mucoax.

HPOAGHHHT MaxpauHu uppa-

. . _n 5 HQPOI2HUHT MAaxpaxuHH
Va-yVi+ Ve
UPPALHOHAIHKAAH KYTKAPHHT.

Eunw. Busra mawbaymen (x4 y+2) (x2 4 y2 422 —
XY~ V2 —X2)=x3 4y 428 —3xyz Ba 4 — V3=
= rwl v)(4* + uv + ) popmynanapra acocan x — w\al

— 3 — 3 ——
y=vVb, z=V7, #=a+b+c, v=yabc neo, Ky#fn-
narura ara 6yaamus;

! VBV FELYE VBV m Y
Vat Vi YT a+tb+c—3Yam
32

2-Mucour

83— 8,— 8,—~ 3,— 3 _— 3,_
Vaa+ybed+yYe—yab—yac—vVbe b 2
= (@ + b+ c) — 2Tabe [(@a+b+ey+
+3(a+b+c) w\mwm.*‘ow_\a“%n._.
3-mucox Arap n>3 6Yaca, Vn Vi__\a._L 3KaHU-
HH HCOOTJAAHT,

HMc6oTu. Bynunr yuyn 8-xoccara acocan n#+li>
»(n +1)" TeHrCH3JIHKHM  NCOOTAAIl  €TAPAH, ABHH

CrDT 2] = FAH+-, vaAH <= wc +-

1
"t n n
1 n 3
+— <—=<NL
n/ n
Tenrcusank uc6oT KuIMHIM.

4-Mucon S=—t d\wammpau_uhﬁ}uai&laix

ac ac?

d
X -\ wZ udonanu coAfaNALITHPHHT,
ac

Eunuw. Arap Gepuaran udoiaHn COAAaNaWITHPHIIAA
YHUHT aHHKJI8HHMII COXaCH aBBaJAdH OepuaMaram 6y.jca,y
X0MAa aHUKJAHHII COXACH TOUHG OJHMHAAH,

a€R, {0}, c€R, {0}, dERY

6¥auwnHK xucoldra oJcak,

.m.“._l—\%l_llml—\_mamnm&.iaw.hw 3d -
a’ ac? o
= ,_‘_aﬁn»_—\.wlml*ulwa.w_&mmw_—\.@lEm. V3

ac ac? | azc| :

“Aawnn_:in: _n_law_m_Vﬁ\wMH.

a

4a*cV'3d, arap a>0, ¢> 0 6§aca,
—4a’V'3d, arap a <0, ¢ >0 6yaca,
—2a%c V' 3d, arap a >0, ¢ <0 6¥aca,
6a’c1/'3d, arap a <0, ¢ <0 6yaca.

5-MHuCOa. DyHKuMsHUHT rpadHUrUHM ACAHT:

_ x/xial _\._ — a¥«?
y= a(x?~ a?) b+ xar’

3-2310 83




y v Evuw. DBy dyuxuusa-
HUHT  rpaduruim  sicaul
yuyH aBBas YHUHI aHHK-

! “ _ Jauuw coxac B Hu Tonub
-nmnx -mg%xo\_mzxw“

(x*—a' >0\ 222>

.RulTQ.u
SO0/ #]a | Aa0) =
) => B=]—o0; —|a|[U]|al;
1- yusma. .+.ooT

DHAM QYHKUMAHMHT YHC TOMOHHAZ aiiHWA Waka ax-
Mawtdpur 6axapub, yHU

_x Vixi-a) (¥ +aY) ﬁ\kuI%Enu

lula| x¢—a? x24-a? | x|
.lk_n_kwlaullk_a_
Ina_k_kul% uln_k_

xypunumra Keatupamus, Bynna ukxu xoan Gyauiid MyM-
KUH:

a) arap a >0 O6yxca, y xoaaa
X _ 1, arap x > a 6yaca,
[ IA —1, arap x<<—a 6y.aca;
6) arap a <0 6yxaca, y xoana
x —1, arap x> —a 6yaca,
ﬂ.luu.* 1, arap x <<a Gyuca.

vs"

x|

Arap a =0 6ysca, (pyHKUUA MABHOCMHH HYKOTaAH.
duau pynkuuaxuar rpaduruny yudamus (1-unsma).

Mawraap

Kyfinnaru unnuanapiad & aHMKIMKAA TaKpHOMil MIAU3 YMKAPHHT,
43. 30,07, ¢ = 0,0L. 46. Va+ V25 =00l

—\Qulwl. e = |Mw|. 47. V5+2V3 e =001,
V3+V2

45, .—\.qw.. »“lml.. 48, —, s = 0,1,
11 9 V3-Vy2

34

;

L

13—V3 365V 17

49 —, «=0,01, 50, ————, ¢ = 0,01,

Vi—1 2 - 5V17

Kyfinnaru amannapuu Gaxapuur,
_ _ 2 3 _
_\K+:\m|w§a+|w ﬂlﬁ\cm.
_ _ 3 1 _ —
52. V15+3V45+ ﬁ—\ﬂ.&.:& - 0,2V 0,2-

53. (0,6 1200 — 5 0,02) + (4,5 _\ou+m|§§

(Y TtV D20

zmoﬁm_\:.:. MaxpayxuHH HPPALHOHANANKAAEH KYTKAapHHT!

55. nﬁxnm —, 58. ! .
V2+V3+V5 VE+YVT+y

56, — =120 59, —— R
V5+Ve+ VT VI0+V15+V i4+Y 321

.7 3 55:5
34+VZ-V3 _\w_\wls

Ky#inaarn ¢ynxuvanapHunr rpadUriady sicaur:

Yy
1—
o1, f(x) = V wAIL .

0 10 = (Vir2VaT+ Vimzyizin

x(x — 2)2
63, \Aénﬂ\wﬁlw 2
1 ¢ 2
—\. rk+_|~\_+\«
64. f(x) =1g
14 x _+ks
2x +_+—\. 2x =1

38



2x ~\_+|MIA’_II_\HVN
65, \‘A\«v" ' x ,
1 1 Y | ] .
1+~ — — Ay _
—\I.TAA_\ —\kv * MA\MIV\Q
66, \A\:H«leiw.z\«lsﬁ\tlf
x.mlTkllM, (x + 1) —\kw.llav
Kyiiuzarn ndosarapun COAAANALITHPKHT:
kﬁ\.\.ﬂ‘.v\-\m . —
o A X+Vy l_\évn?vs+ 2Vy
Vi vy VieVy
mnt + ¢
68. A-\SIT _\S:,.Tnv §< ._|~:\3E+~v
69. AE.T— w2 u—y :Nlewv P oy
h Ph ' Ju>o.
I..v\ Etlnﬂn CLT«\E&'Q& _
4
—
70. A Vy v.nm
vy Y — @y + D+
vy \e+_+\z
w1/ L .
T Rt
atb a+b b b
71. — bt _
Vatys T\& "Vab—a \M@.le.
72 A v = .\m v A r  xiy
d\\ﬂ+,—\v~ / —\.\ﬁv.llk. w\.\ﬂvhl_lv\ .v\.\|ﬁ|< .
1
/X3 — w3 14+ — 52
Vx—2x VX + 2% . !~|
4
ms 1 —
.N‘h A 2~:|5v+ 4 . —\\wN o
Vicm _+.\S+~l.§ <m<l,
75 A 2ab? a Vn a? 3 2%
(aFbp v (a+b) _\n+v Vo Ve
. 9/ = -
, ! v x —1 ¢ 41
S.A VA_I eSS v“xvo.
JETE/AVE RNy
36

3 3
(Y aF¥o Ya—1 1 1
77. M\ + +w Mvnﬂw —3 VMQVW.
Ya—b6 Vatb Va—bt YVa+b
— b — az
18, Ve +——2=! v“ = —1; a>b.
Vatb+ya—o a?—pt—a4b b
14+ x + x2 I— x4+ x2 -1 —
—_ —2x); x =y 3,92,
qo.A P +2——— V (5—2x2); x = /392
3 3 -
«ksllu —_ —_ 31
80. - 3 Izw_\ml._q \%l lﬁ\é L\En xninzuw.
V5V atys — Yoy — Yy
vw
3 — — — ——
@—a—2b a ad + at 4 ab -+ a%
“—. IJW uA a2 — b2 +
(-} L+ B rvamn
a a?
b
+ v“ -3, b=22
a—b
— 4, — —
2y2—-2
VIR
a V2 ay2a—y8a
[ 4 e 1/4-—
31 _\3 3.4 _ —_
8. *hali+ﬂ\a ’ .m.lhl\a (a — v'a3) _“avO.
Va—1 vV a+1 a+ 1,
t— 4 W r
84, A:\I]mlw_\ 2 _ 4 v.“vtlﬁ_:vw
) Vi+ 2 ViE—4

3 r— 3 =
8 — 3 -2y
@u.-%:lu M\TI«-\%WW ’Am.\:'T.',l_lmule
24V n 24 Y n \ von—2
L
4-—y n?
X’li«q\:ﬂluammﬁw.
_\:N.Tw\
86. Arap 2> 0, b > 0, a2 > b G¥aca,

ﬂ\hluu'v\.m.ﬂ —\\%H—\\alwwﬁle

SKAHHHH HCOOTAAHC.

3-§. Tenrcusnukaapun uc6orram

MareMaTHKa1a TEHICH3AUK TYMYH4acu Kyn yupafixu-
FaH TYIlYHR4Ya/JapiaH o:an_v Tedrcusank R cowau Tyn-
JMaMAa Kapang0, Wy TynJaMAaH OJMHIaH COHJAAp &ku aa-
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re6pank udojasapHy KaTTa, K4k Ba TEHr Tyl yHyaja-

pu épaamuna GOFAainH.
CoHAM TEHTCH3JAMKAAp KyHuparu xoccanapra sra:

1 wva, b, cERia>bNb>c) = (a>c).

2. fa, b, me¢ R:(a>b) <= a+m>b6+mV
Va—-m>h-—m) "

3. %a, b, c, dER:(@a>bNe>d <— (a+e>
> b+ d). ,

4 va, b c,dER:a>bphc<d) = (a—€c> ﬂ
>0 —d).

5. Va, anxu@Vv>mVov => ac > bc.

6. \fa, b, cER:(@a>bNc<0) = ac<be

7.\fa. b, c,d € R :(a>bAec>d) => ac>bd.

b
8 a, b c,dEeR :(a>bAc<d) => wvml.

1- Teopema. bup Hedia mycbam CORHUHZ §PMa p.g%.
Memuk KuimMami uy COHAGPHUNZ JpMa 2e0Mempur K-
Mamudan KuduK Iumac.

n n /"
Mam >n —\ [1a:
i=t i=1
2- 1eopema. Azap n ma mycbam X, Xy .« X, COR=
AQPHIHZ KYnaimmacl b6upza meHne 0Oyaca,y xo40a

MxNV;.

1=l
3-teopema. HMxmuépui Gepuazan a;>0 6a b, > 0;
(f==1,n) yuyH

a w : & : w
MQNP AMQN. M?.
=1 i=1 i=1

4- teopema. ([énsdep menecusnuzil). Aeap huV 1,
F.TPH_. x>0, y>0 6yaca, y xoa0a xy < =
p g q p
7 a+tb o
l-mucoa Arap a>0, b >0 6yaca, >V ab uu

2

‘HCOOTAAHT.
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Hc6otu. Bupnnuu ycya:

a+tb - .

9 v-\Q®~ <y “QJF@WM_\\.Q%« s

230,630 @20, 6>0

. (@4 6)* > 4ab, <—» “ ta —b)y >0,
a>0,0>0 a>Q b>0.

Hxkunud yey [(@ =h): 20N a2 )ANb >0 <=>

<= |[(@*+b0*+2ab >4a9) Na 20 ANb>0] <=»>
<—=> [a>O0N\Nb >0\ (a+b) >4dah| <—~
~—=> [a>0A0>0ANa +b>2V ab| =

<= [@>0A wvo>aw£v V ab|.

Yuunuyu ycya: |@| Ba |b| xecmasapnu Tanaab oaub,
la + b xecmara tenr guamerpan ajinana uuzamus. Bym-
Ja a €xku b KeCMaHWHr UKKHHYM Yuuaau a -+ b auamerp-
fa nepneHanxyasp OyanG yTran BaTapHUHT SAPMM  Xap
JAOMM AHAMETPHUHI SAPMHAAH KHUMK 3SKAHHHH 4AHUKJALI
MyMKHH (2- qu3ma). SAvuu A CAD nau:a: AB=AB:b=»>
= AB’=aqab => AB =) ab.

CD —runoteny3a, UIYHUHT y4yH YHUHT Y3YHIUCH WYy
yubypuakuuir UXTHEpHit katerunad y3yd, oyusau AO >

>AB => %Vﬁ\alw.

2-mucoa. Arap a +
+b4c=1 6yaca,

Vi +1+V4% + 1 + \\
+VicF1<5 sxaununu \
ucboTaaur.

Mec6oTu, By redrcus-
JHKHH Hc6oTaam yuyH 1-
TeopeManaH  ¢oiinanana-

mus: Vda + 1-+V 4614
+d\AM,||T|~/A/m ~==>
<= (VAaf¥1+VbT1+

+Vé+1<5A

8¢



Na+btc=1) <> (Vida+14+Vao+1+

+VEIEFIL §+m+;ww ?+u>a+@+al: <>

=> Vaa+1+VabF1+Vac+1<2a+20+ 2 4
+3Na+btec=1) <> (Via+1+V4eb+1+
+Vac+rl<2a+t+bt+cod+3Aatbtc=1) <>
> Vida+1+Va +1+Vi+ 1<
ANat+b+4+c=1).
Hemak, a-+b+c=1 6yarauna Via+1+Var+14
+ Vi 1<5 6yaann.

3-mucoa. Kyfiunaru TEHTCU3/JINKHM MATeMaTUK HHe
AYKUUA Meroay 6unad dcGOTAAHTI:

l 3 5 2n—1 1

2 4 6 o9n  Y3Im41°
Mc6oTtu, n=1 6yaranaa \W ! =L TEHr=
v\w=+~ 2

CU3JIUK YpHHIH., DHIU aooE:.mm TEHICU3AUK =R YUyH
ypHuHIH, ABHH

1 3 5 2k — 1 1
2 4 o 777 %% < v 3E+1 (1)
ne6, yHUHr n=Fk 4 1 yuyyH JypHHAM SKanunu kKypcara-
MH3:
1 3 5 2—1 2641 1
¢ - s s @ 8 . A e id w
2 4 6 9% 2492 “Y3k+4 2)
Bynuur yuyn (1) nu wlwlm ra KynaftupaMmus:
r 3 5 2 —1 2% 41 i 2% 41
— L., . N
2 4 6 2 242 YIF1 2=4+2
duau
1 L2k +1 1

r— L =
V3k+1 m»+m V3k+4

TEHICH3JUKHY HcOoTaaliMH3, GYHHHT Y4yH Gy TEHICH3JHK=
HHHI HKKa/]a TOMOHHHM KBajpaTra KYyTapu6, CYHrpa Hx-
YyaMJacak,

k% + 28k + 19k 1+ 4 < 1243 4 28k* 4 20k + 4
40

xocua 6ynanu, 6y 3ca &> 1 6yaranaa ypuunauaup, Je-

gmﬂlr.lwn.l. .R.I—A 1
2 4 6 "7 ¢n vVanFl®
Mawkaap

87. 222+ b2 4 ¢2 > 2a(b + ¢).
88. ?+S€+3§+3v§§.n >0,6>0,¢c>0.

89, a+btc>Vab L Va1 he ax»0, 830, ¢>0.
90. ab+bc+ac>Vabe(Va+Vo+Ve)a>0,620c¢30
9. a(l +6)+b(l +)+c(l+a >bFabc; a>0,06>0,¢>0.

1 1 \a+l i n N
A+=+_v vA+=v.=m.
1 |

93. m_\=+~lm_\2A||I.+ Vol + ... +_‘|M.Aw.\=|

—2Ym—1m<n, mneN.

1 3 5 99 1
N N RETE

X X
98. Arap X, %5 X3, o0 Xz €RY 6faca, y xomza % +\M+ R
3

X1  x
n
— > n 6YanmuHn ucOOTNAHT,

a
9. _\ (a4 0P < ,M,s I/ 2 b5 an nER.
“a = =
n

1
97. ZEVE MIIHSVPNH M.

98. Arap x> —1, 0 < a <1 6faca, (1 + x)* <14 2x Gfaumunw,
arap x> 1 Ba 2 < 0 &ku @ > 1 6¥aca, (I + x)* > 1 + ax G¥auwHaK
HCOOTAaHT,.

99. Arap a, b¢RY, meZ (6yTyn con) 6¥nca,

m

A~+ av +A_+ J >
b
SKAHUHH HCBOTAZHS.

100. TomMoHnapu Moc paBmimAa &, b, ¢, d 6¥aran uxtuépuit T¥pryp~
at+c b+d
: 2 2 .
101. a, b, c€R ra — 1l < x <1 na jaxt+bx 4+ cl< | Gfaca, y xoa=
aa |xt <1 na |cx?+ bx+ al < 2 TEeH CH3NMKHUHT YPUHAH SKAHUHH
#cboTAaHr, : :

YaKHHHT 103H S € 6ymuwunn uc6OTAAHT,
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102. Tomonnapn moc pasumua a, b, ¢ 6Yaran yuGypuakmunr wm §

Gunan wy yu6ypuak ToMoH1apu @? + b2t ¢2 > 4§ V'3  mynocabarna
GOFABHraHAMTHHH HCEOTRANT.

103. Arap a, b, ¢ uxTudpuii yu6ypuaKHBHr TOMOHMapH 6yaca, y xoa-
Aa a¥b+4c—a)+ b¥c -+ a — b) + ca + b — c) < 3abc” TeHrcUaIUK~
HHHT' YPHHIH SKAHMHM HCOOTJAAHI.

4-§. Kypcatknuan Ba aorapuMuK udoxarapuu
aAHMA WaKJA aJMalITHpPHLII

Kypcatkuunu Ba sorapudmux Hbonanapyy waka aJ-
MAWTHPUIINA 6y HPOAAJAPHUHT GHMKMAHKIN COXACH HBTHe
6opra onuHu6 Xamjaa KypCcaTKHY/M Ba JOTapu¢MuK (pyHK-
LUMANAPHHHT Xoccanapuaan ¢ofinananusd, Gepuaran ugo-
AaNapHH COANA KYPHUHMIITA KeJTHPUAALM.

Tavpud. y=a* (@>0, a=£1) Ky pHHULIaTH
byuxuns xypcamrusan Gyuryus neiinaany.

Kypcarknuan nponanap xyimpars xoccasapra ara:

1. Arap a*, @%, x, y€R, a> 0 6yica a*.ay=qr+y
6yaanu.

2. Arap a*, av, x, y€R, a> 0 6yaca, a*:a¥— gy
6y 1anu.

3. Arap a*, a>0, xE&R 6yaca, JYER yuyn (a*) =
= a*¥ 6yaanu.

4. Yx€R, a¥, 6%, >0, >0 yuyn (ab)* = a*b*
6ynanu.

Tavpud. b connunz a acocra k¥pa sozapuprnu ne6
b counn xocHa Kuanw Y4yH @ COHHM KYTapuu Kepax Gy.-
Tau Napaxa KypcaTkuuura aiTHAanu Ba KyAuaardua Gel-
Tuaananm: x =log, b, 6ynna a >0, b>0, a < 1.

Jlorapugmuk udonanap xyidunaru xoccaaapra sra:

1. Tavpudra xypa a'%a®=06; a>0,5>0, a, b +~1.

2. Arap log,N=1log,k, a. N, k>0 6y.ca, y xoana
N =% 6yaann.

3. Arap x>0, y>0; a>0, a1 6yaca, y xoana
log, (xy) =log, x + leg,y 6yaanmu.

4. Arap x>0, y>0,a>0, a+1 6yaca, y xoana
log, IH. =leg, x — leg, y 6yaanu.

5. Arap x> 0; y> 0, v+#£1, &, n¢&R 6yaca, y xonna

n /
log » x" = ry log, x =leg, = x1k,
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6. Arap a, b, ¢>0, a, ¢+ 1 6yaca, y xoa1a lo-,b=
- log. &

log, a .

7. Arap a, >0, a + 1, m, n, kCR 6y.aca, y xoana

k
_omnausuﬁv log? b.
8. Arap a, 6>0, a, b~ 1 Oyaca, y xoana
a0 . piou, s

By xoccanap &pramuna KYPCATKHYAH Ba JorapudMug
Honarapuu afHuA waka 4AMAUTHPHIL/IAPrA JOHD MH-
CONJIap KeATHPAMH3.

l-Mucoux.
log, Vaa=T1. _ole_ Yar <1

F=. 6
log (a2 —1). logg __ Yai=T1
a

#bosaHK COANANATHPHHT,
Eunw. Bepuirau wudonannnr AHUKJAHUII  COXaCH:
A=lala > 1}.

log, Va*—=1. _omwl_ Vai=1 log,v a1 log2y a®—1

F=

loge(a? —1)-logy S/ - logg v a*—1 log,y a"—1
a

=log,Va*—1 = ._mu_OWa (a*—1).

Hemak, F= m'_omiau —1).

2-Mucoa Arap M, =ah bm; N,=aP pt  pa
logn, M, = a Gepuaran 6yaca, M, — ghipm: N, = aPi
COHAapra kypa logy M, nu xucoGaawr.

Eqnm. log, M, = ofa My _ kit mloggb ==a Gja-
' logg N, £ Pitqlog, b
Paun yuayu log, b =x necak, <t g 6upray: g =
A Pt qx
—a
"=~ M_ =[. Byunau log, b = [ 6jaranu yuyH log y My=
1 aq
=ftml B xocHA KuaHHALH.
Py + gyl
3-MuCon. logy 56 =a Gyuca, log; 14 uu xucoGaaur.
Euunw. log, 56 = 3+ logy7 =a;, log,7=x; x=
s %8 |+ 2logy 7 ’ 2 ’
=222 lag, 4t leET _l14x a2
1 — 2 log, 7 X a—3°
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Mawrarap

Muconnapuu ewunr:
leg, a + logyn

10t.a.n>0, 6.n>0, 6n+1 6yaca, logpp an =

14 log,n
HH ucbornawr,
. +1)log, a
Lo~16 o w8
105.2>0, 56>0, as£ 1, b1 6¥uca, Boa" @ 1+nlogya
HH ucOOoTaaHT.
1—1logds

106. 2>0,6>0, a1, b1 6yaca,
(loga b+log, a+ 1) log, IM-

HH HcGOoTAaHT.

107. a>0,6>0, a1, b 1 6¥nca,

log, a*
biog, ) 10g,, b log, b 1

[loga b + log, (b b
[log, b — log,y b)(621°85 192, 0) _ 1)~ log, 61
HR HcOoTaanr,
108. log, Nlogy N + log, Nlog, N + log, Nlogy N =
logg Nlog, Nlog, N
- loggpe N o

109. 1g2=a ra k¥pa 125 ' 1,25 0,025; /0,015 un xucobaane,
110. logs2 = a ra x¥pa log;6 un xucolananr,

111. 1g 64 = a ra xjpa Ig v 35 uu xuco6anr.

112, logg2=a ra xjpa log, 9 nu xucobaanr,

113. logy; 8 = a ra kypa logss 9 Hu xucoGaanr.

114, 1g 1225 =a Ba Ig7 =0 ra k¥pa 1g 5 uu xmucobaanr,

115. 1g3 =a Ba Ig2=b ra kjpa log; 6 Hu xucobaan:.

116. logs 4 =4 Ba logy3 =106 ra K¥pa logs 12 uu xucobaanr,
117. log, 125 = a ra kypa 1g 64 nu xucobaanr.

Heonanapun COANAAITHPHHE:

118, F = (251085 asnzm.

19, F = 1% /%3 _ 9% 47108, b5 | {100, 05

120, m2 = a? — p2 je6, log,,pm+1log, ,m—2 log,,,mlog, ,m
Hpenanu COAXa/alITHPHHT,

121. (log, b + logy a + D(log, b — leg,y b) log, a — 1.

Iga g b
122. (VY oE I

0%y %% %) 210g,, (a + b).
1
123, [(log, a + _omwv +2)? —logya — logg 0.
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1
124. Tog,2x,+1og,x - x108(108ar +1) | 3 _omw\«f..ww:m
' p)

I _ownnr
125, 108,0—log, o5 V5, log,.6™12,

log, b—log, b
b g

1
126. [6(log @ - log b + 1) + log 6™° + log26]” —log 8: a> 1. -

127, Viog, v+ Toz,m + 2(log, p—log n,p)Viog,p.
1 1

w w _N w’ | l—
_mm. A_om%tlgv A.Qm%+_+_v ;\So?wsnv_.
2 log,b 2log,b

I BOB. AITEBPAUK TEHTJIAMAJIAP BA
TEHI'CH3JIUKJIAP

1-§. Tenrnamanap Ba TEHICH3IMKJIAPHHHT
TEHI KYWIMINTH

Mazbaymkn, Tenraama (TeHrcuanuk) nefiuarania, Fi(x,
Yo ey 2) Ba Fuy(x, y, ..., 2) byHKuMATApHUHD

Fi(x, ¥, e, 2)=Fy(x, ¥, ..., 2) AC

TEHITHT U (F, > F, tenrcusauru) TY W YHUAA LM,
0)) TeHr1aManu (TeHICH3AUKHU) Xap ZOUM

X ¥ .., 2)=0 (f>0)

KYPUHUILJATH Teursama (Tenrcusuk) 6uaan ANMaIITHPUIIF
MYMKHH. _ . o

Tenrnamanu (Tewrcmsauxuu) ewpm ne6 TeHrJaMana
(Tenrcusaukna) Karuawaérran y3rapyBuHIapHUHT TeHrJa-
MaHK (TeHTCH3JNIMKHH) TYFPH TeHTAHKKA (TeRrcuankka)
aANaHTHpasUuran KUAMATAap T¥nJaMHHU TonuTa aftuna-
Au. Tonuaran KUAMATAGD TYnAaMu menzaamManune {mena-
CUBAUKHUNZ) e1UMARD MYniamy xefiuaaiu.

Macanan, x* —-5x+4+6=0 TEHFNdAMaHHHT  MAIH3/2p
Tynaamu A={2; 3} naun u6opar. x2 — 5 + 6 > 0 renrcus-
AUKHUAC equMaap TynaaMn B=(— eo; 2)U(3; + o) nau
HGupar, o
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Yuiby : _ , ;
\_A.xu_- .Rm. RARA | \ﬁxv"O AVOV ANV

\»A\f. Xy eery \ﬂavuo AVOV va

KYPHHHWAATH TeHrAamaaap (Tenrcusaukaap) Gepuarad
6yau6, yaap 6upop B coxana anukaaurau Gyacua.
Tawspud. Arap B coxana (2) TeHraamanuur (TeHr-
CHUS/HKHHHT) €UHMJIap TYynaaMu (3) TEeHrAaMaHWHTC (Tenr-
CH3JHUKHHNT) eynmaap TYNJaMH Ba aKCHHYa, (3) Teuraa-
MAHUHT (TEHICH3JAUKHUHT) euYUMJAAp TYnJaamu (2) uuur
euuMaap Tynaamu 6yaca, y xoaaa (2) sa (3) teuraama-
J1ap (TeHrcusaMKAap) B coxanamewz Ky4au (3xeusarenm)
MEHZAAMARAP (MeH2CU3AUKAAP) Belinaany.

2
Macanan, x*+6 =5x Ba x*-4 64 — = SXFHD+1
x24-1 x2 41

(x*+ 6> 5x Ba X2464+V at 1> 554V x¥41)

TEHTIaManap (TEHTCUBJAHKAAD) TEHTr KYUMHIHD, YYHKH Ta'b-
PHOHHHT WAPTH KAHOATAAHTHPHIAAH.

Tenr kyuan Tenraamanap (Tenrcusanxaap) Kyiuparu
xoccaJsapra ara:

1. Arap g(x) dyukuust f(x)=0, (f(x)>0) nunr AHUK-
JIdHALl COXacHaa MabHOra sra O6yaca, y xoama f(x)=0
(F(x)>0) Ba f(x)+g(x)=g(x) (f(x) + g(x) > g(x)) aap
3KBUBAJEHT O6faanu.

2. Arap g(x) dyuxuns f(x)=0 (f(x)>0) HuHT auuK-
JIAHHIN COXACHAA MaBbHOra 3ra 6yaub, g(x)=+40 6yaca, y
xoana f(x)g(x) =08a f(x) =0 (f(x) > 0 Ba f(x)g(x)>
> 0Ag(x) > 0) aap sxsuBaneHt 6ynanu.

Ba

Mawrnarap
‘Ky#unarn reurnamanap teur Kydqaumu?

1. 2x2—3x —-2=0
2, 243 —3x =2

3 A -2=0
4 22 —=2=0
a..«»lnlo
a

82 2x +3 =2 N na.
Ba 2x 43 =2 Q na.
Ba x?—4 =0 Q na.
Ba x¢t— 4 =0 R na.
Ba x4 —4=0C ja,
‘ .au+hlmkl.._l

X X

xt—4

x—2

Ba x%=2x Q na.

-1 BA X—2=R Aa.

|

x?—1
x—-2
x{x —2) 2 5x2

9. — =
x24-1 + 3 3a243

8. -4 BA x —2=—4 R 1a.

Ba 3(x2 — 2x) + 2(x? 4 1)=5x2 R na

10 x—2=7—2r B2 (x—2Pe(7—2x) R xa.

1.3 —1=4x—2 Ba (3x— )= (4xr —2)* R za.

12. flx) =¢(x) Ba [/(x)]2=[¢(x})]? R na.

13. f(x)=o(x) Ba [f(x)}¥ =[o(x)}*k € N. R na.

M VI =ex) ma £ = s R ma.

15, 2 —1=0 Ba VxI—1=0 R na.

16. V7V ¢(x) =0 Ba VFx)p(x) =0 R na.

Dx) filx) + f(0) filx)  folx

P a0+ @lx)  wix)  gx)

Ky#iunarn tenrcusanknap R pa temr KYW.iHMH P
1 1

18. x> 1 — > 4 —,
Ba \«+A|kv +A|k

17. Ba R na..

19.3x+1>1Ba@Bx+D+x—4>x—3.
20 x-3>2 ma {(x —3)x 4+ 1)2 > 2(x + 1)
2l. x—=3>2 Ba (x—=3)(x—1)>2x—1).
22 —x2—5x+6<03Ba x2+45r—6<0.
23. x—1>0 Ba (6x2 +3x+ 51 —x) <.
24 20x — 22 —3)(1 —4%) >0 Ba 4x —1> 0.

1 1—2(x —3)
25 — .
-3 T g >0
1
26, —— 1 — 3).
2. ——>218a 1>2x— 3)
2. =20 2)( 0
.ulkv Ba (x—2)(5—x)>0.
X—2
28. ———— >0 —2)(5— 5
8 k»@lkvv B2 (x—2)(5— x>0

1 1
.
29, * Lo > xr 1y Ba (x4 8y < (x4-1)2

X x
30. 2. 1_ 3 3
\ﬁnlw,ﬁ+_ > .k.ml_:w\dl*qw Ba x w\ﬂn_—lMV.R P 4 +~
5 —~
81 5— x>4 pa = 5> —1
: X+ 17 x4 1



w-m_w:cwm_,mv%w__v_a:a%.%:w» =mncwm:=o=».=
1€Hraamanap ,

Ymby
ax"+a, "4 .. +a,x 4+ a,=0 )]

KYPUHHWAATH TeHrAaManap Mxopu dapascaarn (6ymyn
Payuorar) menzaramarap Re6 araaanu, 6y epaa a,,
Ay ..., q,cQ. .

Arap (1) Tenrnama

@y x"+a, X" L 4 @, xay— (2)
Kypunumaa Gy.ca, GyHaall TeHr/iama xaidmma menziama
Aefuaanu.
IOKopu napawanu Tewrnamanapuu eunmpa Ky/1J1aHH-
AAANTaH aHpUM TeOpeMaJapHH KeATHPAMHS.
1-Teopema. Azap rosgguyuenmaapu O6ymyn conaap

Oyaean (1) meneaana 2, (0, 9) =1 paguonas wurduze

q
2a vza Oyaca, y x040a p a, Huwz 6a qga, HuHZ 6)ays8-
wuce 6yaadu.

2-teopema. Azap a con P(x) Kynxaduune uadusu
6yaca, y xor0a P(x) KYnxao x—a 2a Koaduxcus oyau-
Haou,

Oxopuna P(x) xynxanuu KYMainTyBuuiapra axparui-
Aa 'opHep cxemacunan ¢OHRZANAHrAH 3AHK (Il 606, 1-§
ra xapanr). Ulynunr yuyn Topuep cxemacura 6y epuma
Gatadcua Ty XTasiMaiMu3. Pauuonan TEHIaMaJapHy eyyIlura
LOUp Maca/nanap KeaTHpaMus.

l-Mucon Ywby TenrnaManu eyunr: x— 17x3

-+ 16 = 0.
E 4w,
2 —_
X — 1743 4+ 16 =0 «—> *z !_J\J_.SIOAHV
y=x?
P ﬁzﬂ:w <Azﬂ_ <—s x4 =16 —
y=x3 y = x3 x3=1

(x—V/T6) (x*£x)/ T6+ ¥/ T6%) =0
(x=D(xX*4+x+1)=0

—1+V'3 8 ,—
2 ’ 2

x=V =11V 75)).

<=

\_Il.ﬁk_xﬂ._. X =

48

2-mucoJa. Ywlby TEHrNaMaHH €UuHT: x4+2x3 L 542
+ 4x — 12=0. .

Euuvw. Bupuuuu ycyns: By renraamana a,=1 Ba
Qo= —12 6§aranu yuyn a, unur +1; +2; +3; +4;
+ 6; + 12 6yaypBunnapvun &3u6 01amus. cyurpa lopuep
cxemacu GyAuya TeHrJAMaHUHI WIAU3AAD TYNAAMHHHE aHHK-
AafMu3:

1] 2 5 4 | =12
L 1| 4 8 | 12 0
-2 1 1 6 0

Jlemak, TeHramMaHuuD uanu3aap tyniamu R na |1; 2)
x4+ 2x3 - 542 4 dx—12= (x— 1) (x+2)(x2 + x + 6) =0.
Bynnan

X+ x+6=0 xﬂlﬁh.\mw
R'H"O < ==> R.n_.
xX-4-2=0 f—=—9

Jemax, TedrJaamMaHaur uagusnap t¥naamu C ga

T“ —g, Zl£IV 2 vm na {1; —2}.

2
Wkkunau ycyn (kynaiiTysdunapra axpaTuin ycyau):
X248 4547 4 4x — 12 = (x4 4-2x%) + (5x*4+10x) —
— (6x +12) = (x +2)(x® 4 5x — 6)=
=(x—1)(x+2{(x*4+x+6)=0,
Dyunau, Tenrsamauuur wuagusnap Ttynaamu: {1; — 2
I_H:\MJ

2
Yuunuu ycya (HOManayM KodpOHUHEHTJAD KUPHTHW
ycyan): Bepuarau tenrnamanu x*--2x3--5x2 4 4x — 12 =
= (x*+ax+b)(x*+cx 4 d) xypunuuaa ésu6 osu6,
KaBC/IapHH €YHO YMKAMH3, CJHrpa KYnXamHHHT Kynxaara
TEHFJMK WIapTHHH Xucofra oarad xoama a=1, b= — 9,
¢=1, d=0 HH auuKJa#Mmus.
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3 mucoJa. Kailtma TewrnaMmauu euunr:
X° 4 4xt — 343 4 Bx% — 4x —1=0, (1)
Eunm. Kaiitma Tenraamanuur Japaxa KypcaTKHum

TOK COH Oy.aca, y X0/148 YHMHT 6UTTA HAAM3H Xap JAoum
1 ra 1edr Gynanu, fbuu

(1) <=> (X — 1)(x* + 5x% + 2x2 + 5x + 1)=0,
Suau
x4 5x3 4+ 2x2 L 5x 4 1=0 (2)
TeHrJaMaHu equw kHbos. Bywunr yuyn (2) nuur ukxama
ToMoHuHKH X% (x == 0) ra 6yaamus.
X 5x +2x% 45 +1 =0 <=>

<> xw+$++w+w+w”o N
_ 1 1
<> ?.tn ﬂv +5(x+ —)+2-0. (3)

1
X+ — =1 ne6 Gearuaacak, x2- .Pw.hmlm 6y1anu,
X X

Oyaapuu (3) ra KyiuG, uXyaMaafMU3: £2 |- Ef = ) <=4
<=> H(t +5)=0=r 1, =0, £, = — 5.
. Arap ¢t =—5 6yaca, x>+ 5x+1=0 6yaub, eyum

’mﬁa\ﬂ c
* 5 y QSEE.

2. Arap ¢=06yaca, x>+1=0 6yau6, eunum {+i| 6ynann. .
i\ﬁq ,

o ., —b
JleMak, TeHraaManuar HJIM3718p TYNJIaMH; T“ T —5=

4-mucoam (x*+x+1)2—3x2—3x—1=0 Teuria-
MaHH SIHCH ¥3T&pYyBYN KHPUTHW YCYAM GUIAH €qHHr.

Eunm (x*4x-+ :&lwa»lmleHoAHY
= (X 1) =B f xf 1) F2 =0 <=>
£ 3f 190, t=1, t=2,

t=x*4+x+1 Tuks+x+~<“

Xt xt1l=1 X4 x=0

xg+x+_lm4uv— Xifx—1m=0 &7
X =0 X = —1

<= —1-V'5 — 5

<= |

=]
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t=x4x+41 |

: . —1+V5
TeurnaManuur wagusnap tynaamu: Ao" -1 IIHNII.W
19— x 19—«
~MHCOJM. X X = 84

5 neo x 4 _ﬁ + x 41 v

TEHr/IAMAHH CHCTEMATa KEeATHPHIN YCYJH GHAAH €YHHT,
19 —x 19—x
Eunm. x Aa+ V“mAAHv

x+1 x -1
xy(x 4 y) =84, xy(x +y) = 84,
o> | y= 2 =,
- x4 1 _19—x x+1£0
x4-14£0. Y= .

d uv = 84, o u=Tho= 12,
u+v=19, L=xy, v=x -4y,
<=l xy=u v=xty, > s +_Mo<
19—x y=——- x
= 0. 1

.v\ k+,..a+3m x+
u=12pAv=7, x+y=12

vV h=xy,v=x+y, __ |xXy= V;

19— x 120 =B 10

u‘n\6+~. .x..(_l ﬂm. |R.+.~u
xy =12 x=4,

\4 _9—x x+—¢moﬁv x=6—) 29,
Y=y ® x=6-} 29.

JewMax, 6epuarad TEHrJIAMAHUHT eyUMJAp TYMAMH:
{3; 44 6 =129, 64V 29}.
6-Mucoa. Kyfiugara mapamMerTp/ad TEHrAAMAaHH e4HHI:

x+4a + x4+ b =2
x—b x—a

Bunm, S22 4 552 gy
x?—a?  x®— b*=2(x — a)(x — b), <=
Aﬂvﬁ X+a, Xo=b
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“ 2(a+b)x = (a +b), ,
<= <=
XFa, x5
a+b+0
n.ﬂ a+b=0,

—> { X = P \V} .O.R“O, <=>
X4a% x£b XFa, xF+0b
‘gl_l\»mmc Q“I,r@*

— RHAQ+@vnwv O.R”Qq

~<=> AQ\l_I@vquWQ. < .R.mm@. <=

(@a+b):2+#5b xb
<= x— 2tb ) XF +a,
2 O.x=0.
XKasob.

1) Arap b+ —a Ba b= a 6y.1ca, Afm;wn
2) arap b~ —aq Ba b=q 6yaca, ¢,
3) arap b= —a Gyaca, R\ [—a; al.

Mawnrap

K¥nafirysunnapra axpartuul ycyan OHAAH euuHr:
32 X3 —3x —-2=0,

33, 43— 19x—30=0,

34, 248 —x2 1 =0,

35, X34+ x—=2=0.

33 B4+ 4x2 4L 6x+ 4=0,

37, 6x+ — 1342 — 7% 4 H0x — 12 = Q.

38, 9x2 4-4x3 = | 4+ (2x1,

39, Xt X34 a4 x4 (=0,

40, B4+ x34+x =0,

4. x> — 6244943 —6x2 4-8x = 0,

42, 3x7 + X8 +3x4 4 23 + 155 + 5 = 0,

43. 8x7 —6x8 — 1xt + 3x3 4 8x — 6 =0,

44, X7+ 245 - dat — 3643 + 32x2% — 79 + 48 = 0.
45. (X3 4 X2 4 1)2 4 (&8 — X2 4 1)? = 2a4,

46. (x — 1)3 4 (2¢ + 3)3 = 2743 + 8.
Kyhnnaru yu Xapan renriamanapum eunnr;

47. xs — 13x? 4- 36 = 0,

48. 2x4 4 3x + 3 = Q,
52

e

49. 36x8 — 13x¢ 4+ 1 =0,

50, (x —2)8 — 19(x — 2)3 = 216,

Tenraamaxapuu ﬁwhm AHTH J3rapyBYH KUPHTHID ycyan ORJIaH €YMHrE

Bl (R —2x — I —-3x?—6x —13=0.

52, x—x 452 43(x2—x—1)—10=0,

53, (2 =5x+T73—(x—-2)x—-3)=1.

54. (x — Dx(x+1)(x +2) = 24.

55. (x +4) (x +58)(x +7)(x + 8) = 4.

86. (x + 1) (x4 2)(x + 3)(x + 4) =120,

Bl (x —=2)(x+D(x+DH(x+7) =19,

BS. (k¢ 4+ x4+ 1)(2x* +2x —3) = —=3(1 —x — x?).

59. (2x% 4 3x —2)(5 —Bx — 4x?) = —5(2x2 4 3x 4 2),
x4+ x—5 3x

60. . +kw+klm+aﬂo.
61. x+— 20 =14, ,
2xt—7
1 1 |~|.
62. X(x+2)  (x+1p 12
21
63. alkun_.akua.

Kyfiunarn gaiirma terraamazapsn C 1a euyuHr,

64. 2xt - 3x3—4x2 —=3x 4 2=0.

65. xt +5x2+2x24+5x+1=0.

66. 30xt — 17x3 —228x2 + 17x 4+ 30 =0,

67. 2%+ —9x3 +9x 2 =0.

68 x8 4345 f6xt+Tx346x2+3x+1=0,

69, 9x8 — 18x5 — 73x* + 16443 — 7342 — 18x +9 =0,
70. x84+ x0 —10xt 4-4x2 + 1 =0,

70, 1058 4 x5 —47xt —47x3 4 x4 4 10c =0,

72. 10x8 + 19x5 — 19x¢ — 20x+ — 19x2 + 19x + 10 = 0,
73, xt —2x3 —23x2 4-8x 4 16 = 0,

74. 2xt — 21x3 4 74x2 — 105x + 50 = 0,

75. 2x3 — 15¢3 + 40x2 — 45x + 18 = 0.

76. 27x8 — 54x5 4+ 2(xt — 18x3 4 18x2 — 24x + 8= 0,"
77. 27x8 — 5445 — 8lxt + 12543 + 5442 — 21c — 8 =0,
Kyiiujara kacp pauueHal TeHriaMmalapHd eunH.;
12¢+1 9x—5 108x —36x2

6x —2  dx+1 409x—1)"
79 X +2¢+2 x24+8x 440 x244x+6  x2J-6x+ 12

Tox+1 + x+4 x4 2 + x+3
x+4 x =3 x+6

2x3—~8x 46 8 —2x3 Mkw+wkulx+w..

78.

80.
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2x 45 3x S5x +7

81, + -
3x2—3x —6  8-2x2 iyt xr_ 454
x 45 x -7 9
82, - =
2x% —~6x —8 ) 64— 4 + X— 22— {Cx 16 0.
83, : x -3 + 12 _ x +3
20242x — 12 ° x3—20'—9x 418 3xt — 15g + 18’
84, 3 - 4—x X
2x*—8 x4 2348x—15 3§
85. 242 _ +\1+mx+x+mﬂr
48 — 10x — 2x2 2 —3x  x 48
14 x2 4 4x x+3
86. — =
wolmhlwkm.*.k».fmk 2 —-x +3=0.
8v. 263 +m+k+ku+wklw.

72— 156 —3x2 @ x—3 X3 —8x
4 3 —
8. 0 I,w X +m+kl
£2 4 10x 4- 21 7+ x x—-4
22 x4 8x 7~
- =B T
X34+ Tx — 18 Xt 49x  x =2
1 12
1 124 -7

8

x+
1+%¥+2
x—12

Kyitunarn napamerpny TEHI 1AMANADHU € YHHT,

4a X—-a 1
91. + = .
x2—al  x(x —a) x2—ax
9. x . 2a - mam.
X—a Xx-+a X4 —q?
! ax?
93. —%a=a®+ 1.
x—1
xX—h
9q H2 -2
x+b x—a
2x+a 2x+46
95, - -2,
wkln.*.mklw
%. a\«l_._u 9 uuﬁk...T_v.
x—1 x4+ 1 x?~1]
b — b
97. - 4y S _2T0 et
x—a x+b x—a x+45p
98, —= _ Lo
) nla+k+:‘kulauﬂ )
354

2=0

a b a<-b

,8. -+

ax—1" bx—1 (@a+bx—1"
1 1 1 1
100 == ——,
at+b—x b + b X
101 Slmvk»+w§“l3|mvﬂo.
102, x—2 2x—a-—1

a4 1 x—2 '
i 2 3x —2m
103, — iy
2m +kl 2 2x—2)
104, = 2m _ 8m
X—m xX+m x2—mt
X 2a—1 22a+2)
105 + - Clna2)
2a+3 x 2a + 3
— Ox: 1 m+9
_cm.Evl\MI;”l +m+ " +.
m—1 (m—lx = m—1
36+ 4
107. 4(b—1)ix+4(b—1)+ x+ =0.
1 x(x +2 1
108. = + (x+2)

n 4x—2 mx—2 @ m(x — 2)
109. m munr xanpait xuiMatanaa 2x? —(Bm 4+ 2)x 4+ 12 =0 Ba 41t —
—{(9m —2)x +- 36 =~ 0 reuraamanap ymymnii uanusra sra Gyaaun?
Ky#tnnarun Tenraamanapua rpaduk ycyana eumur:
110 2x2—=x—3=0.
111, 3x2—6x+3 =0,
112, 5x2 —4x +7 = 0.
113. 5x*— 16x +3 =0,
114, x24+4x—12=0,
115, x*—~x—6=0.

3-§. bup y3rapyBumau GyTyH Ba Kacp pauMoHam
TEHICH3JUKAAD

XaKuKuA Conau Mahfonma Gepuaran P(x) kynxan
yuyu P(x)>0; P(x)>0 xypunumzaard xamaa P(x) Ba
Q(x) nap yuyn mm\vl >0 <=> P(x)Q(x) > Okypunumaa-
TH TeHrcusaukaap Oepuaran Gyacud. ByHmal xypunui-
Larv TEHTCH3NHKAAPHH ednl yuyH P(x) éxm Q(x) HH Ky~

NaiTyByYn/Iapra axparamus, abHu P(x) yuyH
P(x) = a(x — x,)"(x=— x,)"....(x—x,) *(x"+
+21% 4 4o (X Pt G
ypuuau 6yacun. By epna x4 px + g, i=1, m.
65



MXCR:x*+px+q,>0, i=1, m 6§aca, y X011,

P(x) >0 <= a(x — x)"(x— Xxg)™... (x— x,)*% >0 (1)
Gyaanu.

®apas guaafauk, P(x) KYNXaNHUNT XaKUKHE UIAU3Aa-
pH Xy < Xy < ... < X, TapTuGaa xofNAWTAH GYAcHH. Y
X044 P(X) HHUHT HmWoOpacH (— 00; X,); (X4 Xy), we (Xp3
+ ) sapHuHr Xap OMpMAarH KYnadTyBYM/JAPHHHT Ba @
HHUHT MIDopacura Kapal anug.1aHaau. Xycycuit xonia a,=
=ay= .. =0,==1 GYaranna (1) mu KaHoaT/aHTHPAAHTraH
OPAJMKHU KYWUIATH KAnBaAnd KYPHIL MYMKWH.

(— oo

see

X - X

(x; xg) _ (X3 x3)
|
|

-
-
|

N R

- _ —

_

_
PR -

|

|

%) |
S -

|

|

|

: (Px) | k=2n+1

b— 9p + - + crerrens

a>0,

a<,
b= 9n - + - cevee

a <0,

k=941 + - +

IWynnaait Kuau6, OKOpH HAPAKAIH TEHICH3AK/IAPHHU
6y euuul MeTOAW HHTEPBAANap METOAH Ae6 aTaaub, Ha-
THXAHH Te€3 aHuKJall Y4YH KyJAahaup.

I-Mucoan x*—2x*— x4+ 250 TeHrCU3IHKHH €YHHT,

Eunm, Plx)=x2—2x>—x+2>0 <=> P(x)=
=(x4DNx—-1)(x—2) >0

P(x)=0

Gynanuran Kufivaraap t¥aaamu: {—1; 1; 2),
uan P(x) HuHr HIUOPACHNH AHHKAAHMH3;
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|(—oi = | =Ly | @ | @+
| - S N
x—1 _ — - _ + _ +
N I I B
Py | - + | - ] o+

Jemak, Gepu/araH TeHrCU3/JHKHH KaHOATAAHTHPALHIaH KA~
maraap tymaamu: A=(—1; 1) U(2; + ).
x—4 x—-2

>

x—3 x—1

Equu. I.H.V nlmAHvI.

x—3 x—1

TEHTCHU3J/INKHA €YUHT.

2-mucoa 14

— -2
LA B Ak S P
x—3 x—1

T S g s (x—1) (x — 3) (k! —4x + 1)>0..
(x=1)(x—3) .

(x—1)(x—3)(x*—4x+4 1) =0 O6yasaauran KHiimaraap:
X, =2=V3 x,=1; x,=3; x,=2-+V3.
P(x)

Duau St HUHT HUIODAaCHHH AHUKJAAMH3:
X)

e e R R e
+ |+
+ |

R A

- +

+

X - i3 _ _

I_\
~+
IT

+(x)

Qx)

- +

| |

| |
R R

_ |

Xx2—4x 41
P (x=3)(x —1)
JAap tynaamu:

A=(—c0; 2—V3)U(; HUQR +V3; + o0)-
‘ ‘ ~ 57

Jlemak >0 HM KaHOATJaHTHPAAMraH KHAMAT-



- Lt T = 3-mucoa Ywey na-
22 -2 0 a X DaMeTPAM . TeHICH3JHKHH
€UHHT:
- +. + - L+
-a 0 a , X a(a — 1)x*(x —~2a) X
X (@ —x*) X
— T X+ >0 (1)
Eunw. ala—1)x? X
X (x—2a) (a* — x*) X
3- unama.

X(x* +2a* 4 1) >

> 0<=>a(a — 1)x*(x — 2a)(a — x) a4+ x)>0. (2)
mwwva TEHICH3JIMK 4anm TOMOHWHHHT HJIAM3JAapH {0; —a;
-y 2al,

[ wo.\r ata — 1) > 0 <= @<0Vva>1), (2) <=>
<=> x*x—2a)(x —a)(x+a)<0 (3).

a) Arap a < U 6y.aca, y Xomna 2a <a<<O0< —a 6y-
R0, (3) «=> (x <20/ x<<a <x< 0 VO<x<<—a)oy-
Aaiu (3, a- ynsma),

6) a1 6yaca, —a<0<a<?9a 6ym6, (3)<=»
<=>(x<<—ala< x<2a) 6yrann (3, 0-uusmaj,

I xoa. a(a—1)<0 0yJacun, y xoana a(@a —1)<0<=»
<«=>0<a<1 6yaub, (2) <=» X(x—2a)(x—a)(x +a)>
>0 (4) 6¥aanu, 6ynna —a <0< g < %a 6yau0, (4) <=>
<= (—a<x<0V0<x<a V 22 < x) 6yaaan 3, s-
yu3Ma),

Il xo0a. a(@ —1) =0<=> (@a=0Vya=1).

By xoana (1) <=» (2); 0< 0 0y.ub, wasebu & 6yaanu.

Kasoo:

1) Arap a<0=>A={xlx<2\Va<x <0 Vo<
<x< —a};

2) arap 8<<a< l=>A={x] —a<x<0\0<x<
<aV2a<x;

3) arap aV~Hv>H?§AIa<aAaAwar

4) arap a=0Va=1=>x¢gy.

4-Muc o Kyilnaaru tenmrcusauxup €qHHI:

mx*—2m—1)x+m-2 <0, (1)

Euum

1) Arap M=0=>2x4+2<0<=rx<—]=> A =
-{xlx<<—1};

2) m+0, mx*—2(m—1)x +m+2 < 0<=»

.58

AHv ﬁSkulwASICleS.TmAO. A“Y
m=+0, D=1—4m
mx*—2(m—1)x+m+2<0,
m+0, 1 —4m <0.
mx*—2(m—1)x4+m42<0,
<*S%o. 1—4m >0
mx?—2(m — 1)x+m 42 <0,
“=> 1 '

v ﬁSk&IMASISxL.YS._uon.

1%

<~ A

L e—

m<O0 v
mx*—2(m—N)x+m+42<0,

<=
v oASAW

mx*—2(m —1)x+m-+2<0,

<=

m<<0, x; > x,
mx*—2(m—1x4+m+2<0
% i

X <Ky O<m < —

~<= > AKA.X‘.M. <
4

m<O0

X x < x
x> x, 1< _u.

v ASAO. v 0<m T
Kasob6.

1) Arapm <0=>A={1|—o0<x<xy; %, <x<+Fcol;
2) arap oASAWHV\_H?_fAkAxM:

3) arap SVW"Ykm B

4)arap m=0=>A={x|x< =1}, .

69



Mawrnrap
Kyiinnaru TeHrcH3AMKAAPHY €UHHI:
116, (x +2)(x —~1)2> 0. 121, —6x2 — 17x -5 <0,
ML (x+Y(x =12 <0, 122, 2x%2 — x +3 >0,

s =% ., 123, 9x7—6x + L > 0.
(x—=2)t

e 22 o, 124, 4 x2+ 2 + 5 < 0.
(x—35)?

120, 242 —5x —12 < 0.
Kyfiuparu $yHxunssapupur aHWKAAHMIE COXACHHH TONHMHT,

— 5
125, 7(x) = 2V x— 1— i

126. f(x) =V 16—x2 =3y x*— 4,
127. ((x) =V (2—x)(3,5—x)(x—8).

x—1 (x~3)(10=x)
=/ *=" _. 129. f(x nd\ll.lql.
128. f(x) T flx) Fx =)
_ (X2 4+ x + 1) (x—3)
130. f(x) = praryevn
T2 I — ) 2—6x+8
1/ )(x-2) 1% .
181 f(x) =} T B fo=leT o
Ky#unaru napaverpan TeHTCH3MMKAAPHH @YHHT.
R 137 x 2b 41
133. ax 4+ 4> 2x + ad, . klwAQlw:le.
2x—1 x 41 2x— 3
— —_ 38. - > .
134, a(3x—1)>3x— 2. 138 Ml Am—1) 1
3 1 139 ax—3 o <a-—1
135, 3(2a —x) < ax 1. 3T % .
(a 4+ 2)x 2 ax x—1 2x+3
36, A— 2y, 40, —_ < .
136 p— wa._ _oalm 3 1

141, 2 nuur xayaad gxufiMataap rynaavuaa 2x + a? 4+ 5 < 0 Tenrcus-
MK | X | < 2 HH KaHOATAAHTHPALH?
i42. a wuar kaunafl guilMataap rynaamuia x < 0 Tewrens:iux

{a*+2a —3)x + 3a? —a — 14 < 0 nuus eudmu Gfaazn?
143. m wunr xaupaff kufivaraap TtynnaMmEma | x| <3 TeHICH3JIUK

(m?—4)x + m — 2 < 0 HuHr eyunm Gyragu?
144, a wuwar xaupait  xwiiMaTasp TymiaMEAa (x| <1 TEHreH3IMK

2¢ +a+9 .
llnl;..l\ < 0 ndur eyumu Oyxou?
kf&w'ﬁk!m&

60

TeHrcH3NMKNapHH eyuHr,

145, x84 3ax —a >0,
146, (m~Dx2—2(m+ x+m—3>0,
147, x8—8ax < — 1542,
]
148, T o X150
m m
149, wa&+:ku|m?»+a+Cx+.~§w|:Ao.
150, 3(£—Dx2—2(2k—Dx 32 —1> 0.
_m~.k»+wk +~VWI.Iw|

v
a?

Mapamerpuunr Kauxall guitvarnapuna ' gyiuzara TeHTCH3NMKAADHHHT
eyuMn R tynnaM 6yaaxu?

152, ax?+(a—1)x—~2<0.

153, (2 —D)x®+2(6—1)x 41 <0,

154 (m—2)2 —mx—1<0.

155. m nuur gauzaii xuitmataap T¥naamnna —2 < x < 1 TeHrcusaHk
Mmxt—2m+3)x+m <0 HuHr evuMm 6§raau?

TeHrcusnnKnur ew”nr,

156. (x4 2)(+—1)(x—=3) >0,

157, (x+3)(x+D(x—DH(x—3>0,

1588 5(x 4 3)(x —2)(x—3) < 0.

159. (x +3)x4-2)(x + Dk — 2)(x2 4 3x 4 5) > 0.
160 (x —7) (¢ + 3)5(x — 2)x5(x + 5)3 > 0,

W61, (x —2)3(x + 1)%(x 4 3)(x — 4)5(x — 8) > 0,

162, (x —1)(a2—1)(£2— 1) (x¢— 1) <O,
163. (x4 2)(c — 1)2(x — 2)(x2 +3x + 5) < 0.
184, (x3 — 242 —3x 4+ 6) (22— x + 1) > 0.
165. x3 4 5x24-3x—9> 0.

166.” x+ — 64 4- 10x%2 — 6x < 0,

167, xt—3x3 4342 —3x 4+ 2< 0.

(x—1)(x—=2) X x — D)— (1 — 1
168. >1. 173.
(x—3)(x —4) P > 0.
x%——3 (x — D —x +1)
169 0. )
Ardrya o 1T o >0
xt—dr+3 x2—2x41
170. . .
P_Ter10>% 1B >0
x2—1 4x2 __5x |
71.
1 3% —7 — oxt >0, 176. o —hr >0,
X% — m + 7 i o 3
172, ———2F L o qy7 FHEDEFD I Y
xP—2x+3 2% Dx+ 9@ — 1)
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2495 3613+ By 412
178, 0 g gy, OO AR
x3—2x% _4x 1+ 4 xt— 343 +3x¢—=3x+42
' 34 dxz 4 ov—6
179. pilndis < 0.

X34+ 2x2 —Fx—6

:mUmZmﬁ_ubx Kacp paudoHaj TEHTCH3NUKIAPHN CUWHT,

a a X —~a x-—2a 8
181, 0. 186. e —— <0
&la+»+nA x— Za X —da wA
2 1 2 3 2
182, -t s L2 .
x+a x:—a® a—x X a x4+ 3a
1 9 | Ayl x— 3 19
183 b < a0, 18 FTOFtrxat g 19
xX—a 2a N (x—a)i—x(x—a)+x 7
184 a x 18 189 X-a x—b 250
< . . .
! \«lm+x+w x*—19 klv+k|§+ >
2
¢ 185, o 2a < 13a

x—3 x+a  x—a?

4-§. Monyap KaTHawrau OMp yarapyBumam
TEHTIaMa Ba 1€HTCHINUKJIAPHH ey

Maremarukana wwaaTuaafurad TyluIyH4YaiapaaH OHpH
COHHMHI' alCONI0T KuiAMaTH (MOAYJH) TYWYHYaCHAUD,
COHHHHI MOAYAH TYmyHYacH vaTeMaTHK &HAAM3AA EKM
TaKpUOHiA xucobaaiaapaa abCcoNOT XaTOHU TONHWAA (Tex-
HHKAa (anaapu MUKECHAA) KYn HWIATUITAHJAKCH Ca6aGau
ypTa maxtab maremarukacuia Xam GOy TyulyHyara TyxTa6
yTuaanu.

Tavpud. Xakukuit @ Ba —a- conaapuuur MaHpu
6y/mMaran KuiiMaTHra @ COHHHHT a6co.4/0m Kuiimamu (mo-
Oyau) fefnnanu Ba y |a| kaGu Geardiauaui.

Tabpudra xypa

_a_ﬂma‘ arap a >0 @wﬁmm.
—a, arap a <0 6yaca.

Teopema. Kapama-kapmu wwoparn a éa —a cow-

AAPHUKZ MOOYyarapu meH0up: |al =| —a).

tOKopunaru mysnoxasanapnau KyAUDArd HATHXKAAAP Ke-
JH06 yuganu:

1, X, bER([X1=bAb>0) => (x = % b). &

2. <k.@Mb"_\iH_w_“vaHw. .

3. X, bER: X IKHAL > O0=» —b < x < b.

4. X, bER:(x|>OANb>)<=>(Xx>bANb6>0)V
Vx<<—bANb6>0).
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IOKopuna rxearupuaran Tywynuasap acocuia moayas
KaTHALIraH TeHrJAaMmManapuv Kypub Vrajaux,

Tabpud. Arap f(x, y,...,2,a,b,...,¢) =0 (1)
TEHrJaMaza ysrapysyusap abCoNOT KHAMAT OCTHAA KaT-
Hawica, y xo.ana OyHaait TeHrJaamaJgap abcoriem xuiimam-

(_f% meHeranarap [efinaanu.
~ Macaaan, |x—2]=3; |x*4+2x 44| =25;

|2 43|+ |4x—1|=4.

\.Pono\:oa KHAMATIY TEHrJ/IaManap xyiujaard TypJaapra
Oy auHaLH.

1. ﬁ\?«. YieeesZy @ by 0un0)l =k

k>0
— \A.K. v\....-N. a, w.....hv“@,
< YT«VO \V/
flx, ¥, 00002, 0, b,...,0) =—k,
v ?Vo.

Teurnama Gup yarapysuuau 6yaram xoaza
=R ey [[f)= kA RS 0) (fx)=m ke ) £20)].
k>0

C
l-Mucoua. |x —2|==1 Tenrsamann euusr.

Evgumw, [ x—2]=1 «=> [(x Iww” INk =220V
V(E—=2=—1Ax—2<0)] «<=> [(x=3) Ax>2] Vv
V(x=1TAx<2)]=»A={xix=1, x =3}

/1L f(ix, a, b,...,cl) =k

Xycycuil X018 Ky#duaarn KYpUHUWAACH TeHr.1aMaHu
KapanJauk:

Hax+0bl) =k <~=>|[(—(ax+ b)) =k Nax+b <L 0]V
V{f(ax+b)=kNax+6>0)].

- Mabaymkn, QYHKUMSHUHT XKY@TIUK XOCCACHTa aCOCAH

a con f(|x, a, b,...,cl) =k TeHIaMaHUHI WHILU3H 0y.-

€a, y X043 — @ Xam [y TEeHrVaMaHKHT WJAU3H 6Y.aanu.

IlyHunr yuyn ukkana CHCTeMaiaH GUPHHH €YML eTap/u-

A\.E._P

2-MucoJa. x®—|x| =6 TeHrAaMaHH eUuHr.

Eunw leycya x*— |x =6<«=> [(x*—x—6=0A
Ax>0)V (X+x—6=0Ax<0)] ~=—=> [(x{—x —6=
=0Ax>0= (x=3 AXZ20)V(x=—2Ax>0))V
VE+x=6=0Ax<0=r (x==3Ax<0)\ (x=
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=2ANx<0))) <= [(x=3Ax>20)V(x==3Ax<L
<0)]=>A={—3; 3. ,

2-yeya X —|x|=6<=>|x—|x|=6=>(|x| =
=3V|x|# —2)=»|x| =3 A={-3; 3]

AL

f(x, a,b,...,¢)] =e(x, a, b,...,c) <=»

\A\K.u &o Quco-oﬁ.vnﬂﬁkv a- §v.-.-hcdo
<= 1f(x, a,...,c)>0, \Y%
o(x, a,...,c1 >0

\Cﬂ. a,... .Qv" \Iﬁﬁ\do a,...,0),
Vif(x, a,...,c) <0,
,ix. a,...,c)>>0.

By Kkypuuuwnara apaaawr cucreMmasnap TErHUIAH KOHYHH-
ﬁgmv éplaMuia XaJa KUJAHHAIM,
-mucoa |9 —3x|=[4—5x| +12x 4+ 5| Tenraama-
HH €4YWHT.

Eunuw.fa+bl=|a|+ || «<=»ab >0 ra acocan

19— 3x| = |4—5x| + |2x + 5| <==> (4—5x)(2x + 5) > C
<«=> —25x<08.

Hemak, eyumaap t¥maamn: A = {x]|—2,5 < x <0,8).

4-mucoa. |9—3x[<|4—5x|4+|2x+5]| Tenrcus~
JAUKHH CUUHS.

Eunm. Byepaa 9—3x—=(4—5x)+2x45 6yau6
Ba la+-b{<|a] +[6] ~=>a"<0 ra acocan (4—I5x) X
X(2x+58) <0 «=r(x<<—25V x>0,8).

. o 2 4,

XKaso6: kmﬁ 00} mvcﬂm. +oov.

S-mucon |x+2|+]|x—a|] <3x TeHrCH3IHKHH
@qHHT.

Ewum. Arap a>0 6yaca, y xon1a —2a< a 6yaanu;
arap a <0 6y.ca, y xoama a < — 2a 6ynanu.
|x+2a) +|x—al <3x<=>[(x+2a>0A\x—a>0A
Ax+2a0+x—a<3x)V(x+2a <OAx—a>0A\
N—x—204+x—a<3x)V(x+22>0Ax—a<<O0A
Nx+20—x4+a<3x)V(x+2a<0Ax—a<OA
AX+ 20+ x—a>3x)] <=>r[(x>—2a\Nx>aAx>a)\
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V(x<—20Ax SaAx>—a)\/ (x> —2a A x<aAx>a)\
V(r<-2Ax<anz>—1]

XaBoO6. (Arap a<< 0 6¥.aca, y xonna x€ [22; +o),
arap @ =0 6yaca, y xo1na x€(0; +),
arap a >0 6yaca, y xoana x¢€ (a; +o0).

Mawrxaap
Ky#iunarn tenrnaManapuu rpaduk ycyana euusr,
190. |x —2| =3,
191, | x| = x + 2.
192, | x| =2¢+ 1
194 | —x+2]=2x + L.

194, |3x —d|=—x + 4.
Tx +4 {3x — 51
195. —x = .
5 " 2
196, [x — 1] + ]| ¥ —2|=1.

Kyinzary tenriaManapHu @qHHr.
197, jx — 2] + | x—3|{+|2¢x —8| =09,

198, 14x — 1| —|2¢ =3+ |x—=2[=0,
19, jx—1lH|r+2)—|x—3I=4,
200, |x— 1| —|x +2]—~12x=5|+ 13— x}= =3,

201, ||| x] =21 =1} —2] =2,

202, |2—{1—yx)i =L

Kyiinaarg mapamerpad TeHTAaMalapHH €UHHT, _

203. 2| x +a| —|x—2a|=3a. 208, x=2|x—a|-2|x—2als
2a?

204. a — — = 0, 207, |x+3a|—|x—a]|="12a.
lx-+aj i
2 a
205. 1x% —a?| = (x 4 3a)t, 208. k+l_k|x_l.|a|_ﬂl.
X X
TenraaManapuu rpapuk ycyiaaa euMHr,
209. x2 +25|x|—1,5=0, 212, | x—3| = (x — 3)%
210. x'+6(x] +8=0. 213, (¥ 4+ 1)2 = | x +3).
21 x*—61x) +8 =0, 214, 12+ 3| =(2x —3)%

Tenrnamanapun eunsr.

215, | x2—4| = x*—4,

216, | —x*41]|=—x34 1,

217, | x? —3x 4+ 2| =3x—x? =2,
218, |2k —x1— 1| = 2x —x?— 1.
219. |5x — x¥—6] = x? —55 + 6.

v

5-231¢ 63..



22), [x2—5x +6 =51 —x2—6,
21k —l|=~|x]|4+ I

1 3 1 3
222, [— x* —2 —_ —x2=3x +t4|=—.

g * x + 2 +_ g % X -+ 1
Kyiunara resrcuznukaapud rpaduk ycyana euusr,
223. |26 —-5|< 7. 229. |x + 2| > x|

224, |3 —x| < 4. 230 [ x| > |1 — x|
225, |3x =51 > 10. 231, {2x + 31> |4x — 3.

1
225 15— xl > o, 232, |x — 1| <l2x—1]
227, 1x =21 <2x— 10, 234, 126 =31 —13x+7({<0.

228, |2x—1|>x— 1.

Kyitnnars TedrcusaukiapHn aHANUTHK YCYWa EUHHT,

234 |2x + 7| —{3x+5] > 0.

235. |24 + 5| —|38x =T < Q.

236, |x—1]|+[2x —-6]1<3.

287 |x—1]+jx—3]>2

233, jx—l |+ v +2|—lx—31>4.

230, |x + 2| % jx+ 4+ ix—4]> 9

200, jx =1l —|x =2 +jx=3|—x—~4|+x—-5] < 3.

L (x + 2| —|x+ 1]+ xf—=lx—=1] +1x —=2[>25 .
212, |xt—x —6]>3 + x.

243, [ x* —6x + 8] < bx —x2,

244, |O5x —ax2—06| >xt—5x + 6.

245, {4« —3x + 2| >38x— xt — 2.

243, |x2 +6x +5| > x2—8x + 16,

) 4
mﬁ._lllik s _Ar
x?—4
xt—3x + 2
248, | ————— > L.
X4 3x +2
2 —6
49, LT LXIT2 o oy,
X —2
ix — 1
250, ——— > x4+ 11
| x—.1]

Ky#uaard -mapaMerpan TEHrCH3AUKTAPHH €d¥HT,

3
251, _wk+n_v|wm+_k+n_. 254, | x —a?| > 2al.

MN
252. |x —3a|<|x—a|—2a. mmm._\«+wn_A||a|.
| x — 2aj
4az
D3 |xt+éaj+|x—aj<dx. 266,a+— 0.
: X —2a :
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5-§ bBup HOMabBAYMJH HPPAULHOHAJ TEHTJamManjap

Anredpaux TEHIJIaMaHWHT sHA OGUD TYpH HppalHoHal
TeHr/1aMaiup.

Tavpud. Arap f(x, v,....2, a, b...,,c) Ba
o(X, ¥,...,2, @, b,...,c) uppaunonan pyHxkuusiap 6ya-
ca, y xonaa f(x, v,...,2, @, b, ...,0)=9(x, ¥,...,2,
a, b,...,c) KYpuHHWIAArd TEHFJaMa UppaluoHan TeHrJaa-
Ma fAeiiunann, 6y epra a, b,...,c napaverpaap.

Vppauvonan TeHrJaaMaHd €UULINA acoCaH WppauuoHana
uponanap veruaa alfiHWA [DEKA aaAMauITHPUIAAH Ba vppa-
LHOHAT (PYHKUHAJAPDHUHT aCOCHIl XocCcarapHaaH ¢oftaana-
HUJA K.

Teopema Komnaexc conaap MaicoruoQ uppaylloHar
MeH2AAMARIINE eXUMU PARUOHAA MEH2ZAIMAAAP CUCHIE=
MACUHILHZ ed:1ieq MeH2 Kyiauoup.

Macaaan, f(x, v,...,2, _;\ Rix, ¥,...,2)=0(1)<=>

— [y, iz, w)=0,

AW =Rk, y, )
e 3 nm =0

<=- _aua? Yroeen2) >0, V

n =2k
_}a. Yy eeon2, ) =0,
Viur=R(x, y,...,2),
ﬂkﬂwwn_.. 1, R€Z,
Wppanvonan TedriamManapid eyniuga KyHHAArd MerTon-
JAap épaaM cepuiud MymKkdH. Macasaum 6up HoMabaymra
HUCOATAH XaJ KMJAMHCA, YHH A Ta HOMABJIYMJH TelirJama-

Jap y4yH Xam KyJaaail MYMKHH.
[. laru y3rapyB49¥ KHPUTHUL yCYyJau OuaaH

n
euuaalNran TeHraamanap. Macaxan, f(x,y ¢(0))=
= ( TeHraaMaHW YHra 3KBHBaJeHT OYaraxH ymoy cuctema-
ra Kyiiuparuua KeJATHPHII MYMKHH:

fx, V3lx) =0 <=>[f(x, &) =0 A u"=g(x)] <=>
Co<= [(f(x ) =0 AL =9(0) V (f(x, #) =0 A
A u® =g(x) A 9(x) > 0)].
l1-Mucoa V3x—2+ V x + 2==a TeHr1aManu euuHr.
Eunw. V3x—2 + Vx+2=a<=>
<= (V3y —8=a—yAy=Vx+2A avm\)

67



_w<.|mnn§|$u.

y=Vx+2,
a—y>0, <(=»>

}
“n -0, xVW
2y* 4 2ay —8—a*=0,

ANa>0) <=»

<= ]0<y<a, «—
a o,wa
3
y= 3 (—a—V3F8),
=0y <La, a>0, \
avm 327 + 16> 0

<uwTa+ V 875 16),
viosys<a >0, <=~
\«Vm.. z“-.\k+w.
Fwau.*u_mv
y= 3 (—a+ V3T 16),

koAla.T V322 +16)<a

=> ‘e —>
x> .N. Y —x+ 2,
(3a*+16 >
X =y —2 i
y>0, m@%+¢|a§a+_e.
<~=> QVII.E,N@. <= WE
me. BAgr I

6

WK apo6.{a <0 6yaranna, x€ g,

0K aAg 6. arauna, x€Q,

” > mlvmw.o:ﬁm:hm \_nu?_.«ﬂlﬁau

+4—aV %..w+ 18)}.

I Japaxara kyrTapHw ycyad 6u4naH eyqH-

AdAHUTraH TeHraamaJaap.

W\\Ax. ao Wu... -Qv”ﬁAko &- W-ooo-ﬁv < ==>
flx, ay....c)=lo(x,...,c)|"
=> 19(x, @,...,c) >0.
flx, a,...,c)>0.

2-mucoa. Vox+3+V5x+1=VIi2x+13 reur-
A8MAHY EUMHT.

Eunmw, VIxF3+Vox+1=V12x +13 <=>
== 2V (2x+3)(5x + 1) =5x + IA2x+3>0 * 5x+1>
>0A12x413>0) <=> (4(2x + 3)(5x--1) = 28x" + 90x +
+E>aVIW>.xv 13

1 o
.ll.m.\/RV!.WV <«=> (lbx
1

— 226 —69=0AX> — nv;uv [(x—=3)(16x+23) =OA
]

Hewmak, eaum A = (x| x =3},

Il A6coaor kuiiMaT (MOnyaAb) KaTHAIUTaH
TeHraamMara €Ku palluoHaJJ cucTemMara KeJaTHe
pub eunaanAuTaH TeHTJaMaaap.

3-mucoua. Kyiniara TeHrJaMaHu equHr:

(2

_.\m+xl£\x+H+_\_o+kI2\xmﬂ_.

Eguu.

Vsix—aViri+V10+rx—6/xri=1 <=>
_ f\:\lw.fr_\cl_&unr
y=Vx+1, x+1>0
> A:lw_iv.lw_ur
y=vVx+1, x+1>0
0<y<2, 2< y<3,
> 1y—24y—-3=1, V!y_2—_y4+3=1 V
=Vx+1, x4150 Y=x+1, x+150

<>

«=>



y >3, ,
Y v\m w.,_..% 3=1, XS <

<—=> —_—
yi=x+1, Vx+1=2
x+1>0,

2 y<L3, y>3, x <8,
Vil=1, V {v=3,
3<x K8 yi=x+1.
Kaso6: (—1 < x<3 opatukna A= |x {x=3},
3<<x <8 opanukna x€ R,
x>8 opaaukaa x& .
IV. Mppauvosnan renrsavMauu rpabug ycyJa-
na ewnw. Macasan, V F(x) = ¢(x) Tenraama 6epuiran
n o
6yacun. By TeHraaMauu eunw! yuyd y=1 f(x) y=¢'X)
dyuxunanapaunr rpadhurn unsuaanu, CYHIpa ukkana rpas
(PHKHUHT KECHUITaH HYKTaJapHHHHT a0CLHCCAaNapHHH AHHK=-

aab, OepuaraH TeHrAdMaHWHT HAAW34ap Tynaiamu A=
= | X1 XX X,] XOCUA KHauHaau (4- uusama).

Mawrarap

Ky#ingara qmmﬁamzmhmcms AHCH  ¥3rapyByd KHPUTHUI YCyaH o:.._mm
€4 UHr;

B7 x —Vx—1=1.
258 x4y X2+ 20 = 22,
3~

4 x+3
259, ——— + % 2o
Vx+2 o
260. m\u X, 1 /3 o
Y x+ 3 5 —x
k+_ﬂ
X+ 1
164
kl_+«\_ck
—_— 3
«\._vm klul.Wl
1
- —=0.
d\klk
cr - 264, Vi—a=x'+a (@—
4- gu3amMa, © mapameTtp).

70

o

235, -\gl «+,—\w+kﬂmn (a, b — napamerp).
: b+ x a—x

KyAunard TeHTAAMaNapHH Napaxara xyTapuul yCyau OuAaH eUHHT,
266 Vx+1—, 9—x="9x—12.

267 VX L9 —xF—7 =2

268. V10 —x2+ /X2 + 3 =5.

259, T Now L VAR Ve
X

270, V3rx2—2x + 15+ V32 94 +8 =7,

271 Y 4x =3+ V5x 4 1 = Vibr ¥ 4.

272, _\L+©+_fil_ou.\w+u.

913, VT T X ¥ 5+ Va5 5=

24 YV = DX~ +V x—3)(x =4 =V 2

275, VX ¥ 5+ VX 3= Vix¥7

278. Vx+a=a—1 X (a— napaserp).

271 Va—x +Vb—x=V"a+b—2x; (a b — napamerp).
278. ﬁ\klﬂ\.klaﬂn (@ - nmapamerp).

2179, -\nl V x +,MH x; (a — mapaMetp).
280. y'3x+ 85— V' x -2 =a, (a — napaverp).

Kyilunaru Tenrnavanapnu pamuonan cucremara Kkn MOAYAb KATHAWIraH
TEHrJamMara KeJTUDHIL YCyau G4ARaH euuHr.

281 Vix =2+ V' (x+ 1R+ V(x + 2
282, v x —4x+4—V AP —6x+0 =X —2%x + L.

25, Va+5-4V x+1+Vx+2—2/x+ 1=

984. Vo+x+4F x41=24 T+ 1.

285. Vx+242y x £ 1 +_\k+ulf§+ =
283, YA FO— Vit —T=2

287. /0= x+ 1 ¥ - 3=5.

288, Vdx+ 2 + ) 4x— 2 =4,

28, V2 x4+ VI—x=5.

230. +' % 38 ;ﬂ\alwuw

231, —@l— k+_+v w+—\k+_u*.




[IHF

Kyiinnain TenrsaManapun rpagux ycyd 6uaan euumr.
292 vox—7—yx =%,

205 V x +7=14¢—5,

Kyfinna n tewiaamanapnu xynail ycya 6MaaH euwHr,
299 ¥ ¥ 3x — 3 =2x — 3.

300, y'Ox?; 2x—3=3x—2,

301 x? —3x = mv\g

32 (4 +9x—N+H) xx-3=0
woo._\k.r,:\ :+—\«Iv\.aa( v\o
34 Vet 2y 1 VA9 x—1=

305. 1 x —3 |w.\,klé+~\&|$\klﬁu_.

- 40
306 ¢ + w\_.u.f 6 = ——— ——,
Vx+ 6
R ?
397 Y x4/ 5 —1=15x

308. Vx— 2+ 7t r3= yorFl.

:mﬁuZm._.O KATHAIIFAH TEHrAAMATAPHA €UHHT,

309. YVx+da+yx=2a, a0
310. v ix? + 3a° — y4x% = 3a? = 2/ 2x.

—_— b5a?
311, 2x + y/ 4x* F a* = — .
Y 4x + a?
! 1 g
312. — } — = —\!Ialq
Vixrt a v 9x —a 4x?—a
31, y v 22—/ 22~ /x+da

313, V 162 — xy/ % F D3ad = da — x.

315.

316. 2x + 2ax 4+ x = 0.

Vx+a—y 1 =a «x

817. ———=—, a+0.
Vi+ta+y x—a a
| —ax [ + Zax
318. T s oar = -
319. Va—xt+ya—x=0ya1i— A
72

«\E|x|+l«\a¢,k V2 —x—ya—x
V2a—x+y x=3a «\malklv\klw&.

296. /T —3x=3+x.
203 x—y 2~ x=0. 297. V' ox =7+ 3 =,
294, 14y x+5=u 208. Yi—x+y5rx=3.

>

6-§. Bup HOMaBbaAyMJH HppauHoHa.
TEHICH3ANKAAp

Mppaunounan TenrcusAnKAapHHE €YHULL HPPALMOHAA TEHT-
NaMaJapHy euMIUJAH KUCMaH (apK Kulaau.

Tabpud. Arap f(x, a, b,...,¢) Gydxuus uppauno-
Haa Qynkuusa O6yaca, y xonma f(x, a, b,...,¢)=0Q ky-
PHMHUIIAATH TEHICU3JUK UPPAYIOHAA MEH2CUBAUK ACHH-
aanu

Mppaunonan TEHMCH3MMKJIADHW €YUl  MeTORJIAPHHH
8HUKNARAMMAH KYHHIard teopevasap MaBxyA:

1- Teopema. w-»\ﬁx. Qyoeny O)<<f(x, a...., c) mene-
cu3ruK
o, a0, 0) <[f(xy @y, 0]
\.ak.- Q. ey ﬁvvo.
o(x, @, ..., ¢) >0

PayuoraL MeHzCU3AUKAAD cucmemaciiza wkmhm&\&msxwaﬁ.

2k
2-teopeMa. ¥ (X, a,...,¢) > f(x, a,...,c) mene-
cusAuK

GA*' Q‘ ...o ﬁvvoe < QAX' Q. ...vaV—\A\«. D,....ﬁv_ k.
A\Cﬂ. a,...,c)<<0 Ttﬁ a,...,¢)>0

PAYUOHAN MEHZCUSAUKAQD CUCTEMACUZA SKBUBAACHMOLP.
2r+1
3-teopema. VvV e(x, @,..., ) <fix a,...,c) éxku

2p+1 _
Velx, a,...,c)>f(x,a,...,0) kypurumdasy mene-
CUBAUKAQP MOC pasLLOd ¢ (X, a4, ... ,¢)<]|f(x, a, ... ,c) ]

2 1
6a ¢(x, @, ....0)>[fx, a,...,c) s N menecusauksape
2a 3xsusasenm 6y.araou.

4- Teopema. f(x, w\ﬁk:Vo Smmwm:w\_:aﬁwmx..dﬁwvo.

apasau CUCMeMaza 3K3UBAACHMOUp.

1 Mucoad Vx—35 41V 2x+ 1>)/3x -4 TeHrCH3IHK-
HH €UMHS.

Eunu, Vx—54+yV 2%+ 1>V3x -4 <=
AIYE\CIS?Jr:vA;xIm o>wx+_
A3x—4>0) <> [(x—=5)(2x+-1)>0A 1 >5A .Io.m>
ivify_:..gai:v? wm_ﬁlvm
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Memax, GepU/raH TEHICH3IMKIY KAHOATIAHTHPALHTaH KW
Mataap rynaamu: A=I{x|x > 5).

2- MHCOJ. X2 —3x4+2 — x— 3> 0 TenrcusanKuu
eUUHT,

Evum. VX —3x+2 —x—3> 0<=»
=V X =3x+2 >x4+3 <=>(x*—=3x+2>0A 1+
F3I<O V(X =3¢ +2>(x+3PA x +3>0) <>
<> ((x =X =2)>20AXx<=3)V(9x +7<O0A

Ax>—3) «=> (X < —3)V(X£>—3 A x < |wz «=>

9
AHv?Alw<|wAkAlmv.

IeMmak, GepuJiran TeHrCH3IUKHH KaHOATNAHTHPALHIaH KHile

Mataap tynaamu: A = "x_ x < Im.v

3-mucoa vV x+a— ﬁ\ a* <V x+2a ;qm*:n:w-

X+ a

JAHUKHHW eYUHT,

m::E. ﬁ\x+alﬁ\.\«ﬁuaAﬁ\x+maA”v?+aV

>0ANx+2a>0Ax+a—|a|<V (xF2a)(x+a)) <=~
= [(@a<OANX>—aANX>—20 N\ x+2a<
<V{x+2a)(xFa) V(e=0Ax>0A x< Vi)V
V(a>0A —a<xAx>—2aAx<V (x F2a)(x + a))}] <=>
<=>[(e<0AX > —2 A (X +22)2 < (x+ a)(x + 2a))v
V@=0Ac>0Ax |xl) V@>0Ax>—anx<
<V x»+w§+w%: < [(a<O0AXx>—2 A
Aa(c+2a) <O)V(@a=0Ax>0Ax <)V (@>0A x> —an
>\«,.\/ov AN@>IANx>—a A x>0A < x? + 3ax +
+2a* ] «<=>[(a<OAx>—29Ax+22>0)via>0A —
—a<x<0V@>0Ax>20)] <= [(x<OAx>—2a)V
V@>0A x> — ayl.
Emc,sm:b GepHJIraH  TeHTCH3IHKHU KaHOA TJAHTHPAANT aH
KHHMAatap TynJaaMmu;
a) arap a<0 6yaca, y xon1aa A = (—2a: +oo);
6) arap &4 =0 6yuca, y xoana A= -
B) arap # >0 6yica, y xoaaa A= (—ua; + oo),
74
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Mawrarap

Kyfin1ard TEHCCH3NUKAADHH €YHHT]

320.  x+ 2> x.

321, Y 2x+3<3—x

322, X —3x —10 < 8§ — x.
323 Yt —3x —10>x—2.

1 /
324 P«.IlV.—\ W'vwn.
2 2 x4

395 VY (x=3) (2—x) <. 3 + 2x.
325. 3y 6+ x —x* L 2> ix
327 /0 1 5x —6> 92— x.
323 (1 4+ xp 2 F 1 5nxt—1,
329 (x—2) X2+ 1 > x4 2

——_— S

330, vV i2xr 14+ x 1<

331 YUx + 11—y x+ 8>3,

332, 9 — x4y 6x —x2 >3,

33,y Frdxt+2—y —x+1<l.
34 yxro>yYx+1+V2x—b.

3%, Yx+2—~yx—6<yY5—x

335, Y x—2—yx—3> —x —b.
337. Y Tx—13—y3x —19 > y/b5x — 27.

— = 3
338. w\\«+\.k |d\kl.«\.kV\,|‘\||k —.
2 x+vVx

539 B—x)y8—x+ (6 4+ x)y/ 5+ x Aw
B—x)y5+x+G+xyEFx 6

340. w\.\ Ox2 4 6x < 3x.

R 3ra
841 VB—x>—xy 32

Ky#unarn TeHrcuanukiapuy rpaduK ycyala eunur

342 Y x—122. 344 Y xr 1 oy x— L.
1 _
33 YVx+ 2> xn 345. — > y'x.

KyHuiars napaMeTp KaTHAMIraH TEHTCH3JHKIAPHH €YHMHT.

346, Yy zx+ 11—y x—1 < a.
Ul Ya+rt+trva—x>a
38 y Ixrm> x
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349, \..Rl_l&l_l \.&l\ﬂvw.

a—x x4+ a

350. I'a+yx+Va—vz< V3.
351 x4+ Vai—x2> 0.

wmw.—\x._\w d\k+~ +_.
x4 2 x+m a*
353, vV at— 2+ V9%x—x > a.
354, ~\wx+n

x—a

<a-—1,

355. Yx+a<a—yx

356,  2ax— x* > a — 1,

37 yVa—x+y/3a—x>2%a, a0,
358. —\k+n+_\\«laVN a>0.

359. vnlxl—\ < yY2a—x.
a—x

30 y X x+ YVt x>a+ b b>a> 0.
351 Y@= x + BB—x>a+b|bl>]al
362. Y Ox—a> x

338 Yy Ix*13 < x —a.

34 Y x—at+y"x—a>—a

7-§. KypcaTknuan Ba d0orapudMHK TeHrjaavanap

Arap TeHrjavMaga HOMAbJAYMJAAp YCTHAA aarebpauk
aManrapiad TawK4py TPAHCUEHACHT aMannap Xam 6axapu-
E:E:E 6Vaca, Oynaai TeHraama TPAHCUEHAGHT TeHTJa-

anap cuddura kupurvaand. Aarefpana kypcartkuuJu Ba
:oﬂmc:es:x TEHrJaMa ap TPaucCuedAedT Tenraamanirap
CHH Lnia Kkupanm.

K§pcarkuuan Ba nocapudpmuk TEHrAaManapHanr 6up
Heya XVyCyCHH XOAJapHHH BA YJAapHU €4nul YCYANAPHHH

Kearpavus,

[ o™= =1, a4>0, a1 kypunnurnaru TeHraaManap.,

By renraamanu ewnwaa (@’=1, >0, a ¢ 1) <=~
<«=> [(x) =0 MyHOCaBaTHAHT ypUHAAIUTHAAH PO 1ANdHU-
Adnu.

l-Mmucoa. 2 =1 1eHraamaiy euyunr.

Eaumu, 297 =l eor x4 —5x + 6==0 <=>

— — =y | X —2=0 _ [x=2,
<=> (X = 2)(x —3)=0<=> P e g IV

x1—5x+6
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eMak, eyumaap tymaamu: A{X |x =2, x=3}.
L o/ — g*® KypHHMIIAATH TeHraamanap. By tenr-
aamManapuu evnuna (@”?=a", a0, a £ 1) <=
<=+ (f(x)—9(x) =0) wmyHocaGaTHHHT wnxmaxh:ﬁshmz
donmaranunany.
ol

2-Mucoda. 3
5

7 ,—
= /9 TeHrnaMauu euuwr.

I RSO B
k"ll&l
<=> N\GNIWRIMHOA"Y .NRITMHIO. {=»> 7’
x—1=0
x =1,
>Ht:kuul.w“ x=1}.

0. a" =5, a>0, b6 >0, a1« pHHHIAATH TeHr-
namanap. By tenrnama Gepumaran waptra kypa f(x) =log,b
TEHraMara 3xBuBaJeHT OYAanu.

IV. A2t 1 A@™ " |+ Aa™TEm =N kipu-
HUIIRArY TeHraamanap. k< ki< ... <<k, Oyaranna Ge-
pusi an Teurnama M-a™t® = N kypunuwaaru tenraama-
ra sgksuBajseHT 6ya1au, Oy epra M = loaaﬁf +>_prl~, 4

R

+ .. \»saas: o,
3-Mucoua 5% —2.5%—-1 .- 3. 5%%-2—300 renrqaMmauu
eUYuHT"
Eupw. 5% — 2.5%-1 _ 3.5%=2 = 300 <=»
«=»5"*(5* — 2.5 —3) = 300 «<=» 12 - 5% % = 300 <—=>
4

A“wmﬁL“mNAlhvwxlw“wA”.vx".u.”*

”vx—"”k_ .x"uw.v.

V. A" 4 A"V 4 4+ A, = 0 kypuuumaa-
IH TenrAamanap. Dy TeHraMaHu euywiga Kyiupard My-
HOca’jaTaad (oiNaNanuJann:

}on«:\?«.v + \r&Ahl—v\Aav + cas I—I\#R" O >
A"+ Ay L Ay + A, =0,
z"ah\:. aVO. h¢m 1.

<=
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Jlorapudmuk tenraamanap xam Gepuauniumura Kapa6 ohp
Heya Typra OyJaHHagu:

I x)y=a*a ‘

1. Jlorapudmunur log,f(x) =k<=> HWMXW 0 >0.a ,_.
Tabpubu Ba xoccacuAaH ¢ofiranaunt eduwnanuran Tehr-
Jamanap.

4-Mucon logys(x* —5x) =2 TeHraamann eunnr.

m Yy uf. ~O~_U~.—\W.A\ﬂu —_ m.k.v fraced M <> “kmlmx\.,ﬂ Aﬁ\ @vw;*“y

X —5x>0
., | x2T—~Bx—6=0, X =bdx~6=0, _
= {%=5 V{F<o =
— =1, x =26,
= {120 <Tvm.

A={x|x=—1, x=6|.

2. A,logaf(x) + A, logi ™ (x) + ... + Alog,f(x) +
-4 A, =0 xypunuwaaru tenrnaManap. by Teurnama

xA:%k + \ﬁ:luv\:..u |_| see IT \w_v‘ + b\»o = O.
y=log,f(x), a>0, a1,
f(») >0
apanaly CHCTEMAara SKBUBAJEHT GV.Ja1H.
3. INorenuupaaw ycyan Gujad eduaaiurad TeHrgaMa-
aap.
S-mucoa logy(x —2) 4 logy(x — 3) =1 venrsamanu
@UUHT.
Eunw. logy(x —2) 4 logy(x —3) =1 <=»>
loge[(x — 2)(x —3)] =1

Y <—
x>3 >

<«=> “

s [ =2)(x—=38)=2, ., [x*—bx+4=0 __
<= A\«Vw < Y_wa «~=>
s [x—1=0, x—4 =0,
AlvAan <*\«Vm.
A= {x|x=4].

Jlorapndmuk TeHraamanapHd eYHWHHHT GOWKa ycCy.J-
JapH Xam MaBXyA Oyau6, yaap ycTuaa adHuil wawa aa-
MalITHPH WJIap OaxapuiraHian Keiun Kypuo YTHaran ycy.a-
JNAPHUHT OupOpTACHra KeJATHPHJALU,

Kypcatkuyny TEHMIAMaJapHUHT TypaapuAaH fina OupH

()| =F(x)

Ba
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| [FON™? = [F(x0)1F
Ky pUHUINHIAATH TeHrAamMaaapaup. by kypunnnaara renraa-
MaJdp 3JeMeHTap KypcaTkuwau TeHrJnamaxap smac. DBy
TeHr\iaMaaap KypcaTKMUJIM TEHrAaManaap, KypcaTKHuJH
dyHxguua Ba JorapupMAaLIIAPHUHT XOCCANBPUAAH XaMmla
MeToanapuaan QoinanaHnd eyuaan.

Macanan, [f(x)]*® = f(x) Ttenmraamanu eunmaa yura
3KBHBaMAEeHT OyJrad apajawr cucTemMasnap Ty3naub equJa-
IH SADbHHU,

(I = fx) = {100 =0 v

p(x) #0
) -1,
Vilsegi<t, v (= Vi ==1 w0
¢

YHHHT WJIH3JApH TOK COHAAH ubopar]. By tenraamanap-
Hu Jorapudmiam yCcyan OUIAH XaM e4Hll MYMKHH, SIBHH
[ = f(x) <=>1g | F(x) |77 = Ig| f(x) | <=>

<=>(¢(x) = 1) Ig| f(x)| =0 AMLMQAML.N 0.

6-MHCOJ. X* = X TEHrJaMaHu EYUHr.
Eunw, x*=x=>xlg|x|=Ig x| <=>

Hv ;mu_na_*ﬂo. «=> WMHH,_I. L, A=(xlx=1; x=~1}.

[F()]* = [f(x)]® xypunnwgaru TeHraaMa XaM XyA-
AM WIyHra yxmaul eudJanH.
Mawxaap

Kyiiunary Tenrnamanapuil eumur.

365 m—o\. wﬁ|:.,~; ﬂ F..

8
x34-4
366. 12 = |~|.
1443~ 1728
kula\«lam
367. 3-16 =484+ 24 +124....

3 1 2 *
368. — 3— 192 ’ — 15'®,
«\Am+ w+N@+:.vwi 15
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369. VYR YTV E=0.
370. ?Q_m\ SEL,,IT@%\ 435140 o,
x+2 x+3

3 5. V3155 =Y 15625572,
X Y T 0+~ = —
373, oV *+] _\mé.n 4V T

x - 3x—7
s, VYV FT Y 55 o,

315. 27°—8.[0,(3))** =6 .3 +12. 3% =

3
8 *
378. MN\« . 9% M.Ou&ln + %u&l» . wnh|w -0,
377, 45NV P2 _ g ox-14VET _ g,

15 23
378, 3! — = 431 pr=t g
10% 4 10-F
a79. 1O+ -5
10% — 10—~

Kyhunarn renrnamanapeu rpaduk yCyaga egMmr,
— X
380 (=) =—nx
“ (3)
381, 3% = 1 X2,
’ 3
382. 3° = 3%,

383, 2% m 42 412,

384, ¥ =z,

Kyfiunaru renriavasapHu ewuHr:
385, _0max + _oma,x + _oma“k =11,
386 6~ log,x[l + 49" V5’| = log 7.
387. log o(4-* + 3x —9) = 3x — xlog,,27.
388. 1%log 27 - log x = x + 4.
28 \ loglx + log35 4 2= 2,5,

m

390. log m log, — «ﬂ -1,

391. log,3 + 2log,x = ¥/ Toge,

392, 1/ 3logix —1-9l0g? 2 =5,
393, _om\wl x+ log, w.l.« + v+ logyo,_x = 36,

4 3
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4]

2logy2
: 10gqx
395. Slog, x + logy 23+ 8logy .x? =2,
i9 x
396. 20 log, v'x + Tlog,, x® —3log, x2 =0,
2

394, — 1= w_omaw log (12 — x).

397. w.\: —3)FHl o w\? — 32,

398, (x — 2)!0¥" =31

Kyitunaru tenraamanapun rpaduk ycyana eunsr:

399, Ig(x — 1) = x —2. 401, Ig(x = 1) = — (x = 1)8,
400. lg(x + 1) = x? + 2¢ 4 3. 402 Ig(— x) = 2%,
Kyitntacu napametp KaTWauirau TeHr1aMajlapH¥ eYHHIY

X +1 1
403. V& d\% =Y
404. a *(a** + 1) = a(a®® + a*).
405. V' 26— 15+ 1V 55 ° 1 3,

—_ X /e —
406, 3 2 — m+w€.

407. a%H 30 4401 o p 1.
a5, V et 4 Vi gort 4 per g g

2
2 =1 a>0 a+#]l,

409. _om_\w,a _omN~b %% —»

410, _omgcnlav» + Hom%? —b2=2 ab>0, ab£1,
.-

8-§. Kypcatkuuau Ba Jgorapudmux
TEHICH3JHKJIAP

Kypcatknuan Ba JIOrapudMHK TeHrcusaukaaphu (éxu
CHCTEMAHH) eYHII/JA TEHTCH3/UKAAPHH EUHILHMHT YMyMHH
KOHAa/iapura aman KHanw GunaH GUpralukia Kypcarikuy-
Ay Ba JOrapupMuK QYHKUUAJAPHHHT MOHOTOHJHK XocCcCa-

Japura xam axamMHAT Gepuaanu.

Kypcatkuunu Ba Jorapudmuk TeHTCH3NAMKJAP acacad

Kyfiuaary xkypuaunwaapaa 6yauiin MyMKUH,

1) a/®> a?® <=» Gw;Vib_ vV EAMWAAA@

1) — [ f(x) > log,b, f(x) <log,b,
2) > b < VTV_;vaoioAaA_;vo“

62310
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rovv \Awav\:\vlf\”kl_Qﬁql;\TﬁlT...+ \—ovOAA“Y
Ayt 4+ A eal+...+>°Vo. _\

Pe— k=1
y=a'"a>0 a+1; w
4) Aa" e 4 AR 4 Aa" s N <=
<=» P. Q:H+\:. > \<“
5) |F(x) " >1 éxn [f()]" < 1,
frx) > a* frx) < a*,
6) log,fix)>ke=> g1, Vio<ac<l,
f(x) >0 flx) >0;
7) log,fi(x) +10g,fo(X) + ... -+ log,fo(x) > & <=>

] n
| tog, T fix) >,
i=l

f(x) >0,

1a>0, a1,
t-mucoa 2 2°* TeHrCU3NMKHU EUHHT.
Eunm. 277> % «=> X2 4+ 6>5x «=» x2—5x +
+6>0<=>(x—2 (7 —3)>0<=>[(x—2)>0A

Ax —=3>0)V(x—=2)<0Ax —3 < 0)] <=> (x>3V x<2).
v A= {xlx<2Vx>3}L

2-Mucoa. 2% 1 2% ~6 < 0 TeHrCU3IUKHH EUMHT.

Eunm 22 2% —6 AOAH.Y*«NWM_Iwwlon, <==p

I.wA w‘.lowaw,l
A||IV *v-"wk(VAO AlYAkM\N A A.IIVA.KA:
A={x|—o00 <x<l}.

3-mucon (x—2)" 8 = | tenrcusnuknn euwunr,
Eupu. (x—2)" B Sl = [(x=2>1Ax* —
—6x+8>0)V(O0<x—2<1 A x2—6x+48<0)] <=
<= [(£>3ANX>HDV (£>3NAx<2)V
VE2<x<3A2<x<d)]<=> (>4 2< x<3).
A={x2<x<3Vx>4].

4-mucoa, log, ((x* — 1) >0 TenICU3NHKHN €qUHT,
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|
_

x?4-6

Eunw. log,—(x2—1)>0<=> [(x—1)>1 A 2 —1>
>DHv(O X = I<IAO<x*—1)]<=>» [(x>2A x*>2)V
VIl<xC2A 1< 2<2]<=>(l<x<V2V2<x);

A={x/l<x<V2V2—x< 4|
5-Mucoa. 10g,s(x®4 2x) <1 TeHTCH3AMKHU CUUHT,

Evuun log, (£2 4 2x) <1 <=>» log(x* + 2x) <
<log,.a’ <=~ {[(0 a*<THA X +2x> 0\ x* 424> @) —»
=> (0<<a’' <IAX>IANXE+2x—a’>0)/ (0 < at << 1A
ANx<—=2Ax2+2x—a® >0)] vV [(2° > TAx2+2x > 8A
ANxXP+2x <ay)y=»(@>1Ax>0AN x>+ 2x—a’<)) <&
<> /A< —2A X+ 2x—a’<0) ]} <=> {0 < a* <1 A
Ax>VIiTat—)vio<a’<lAx<Vita*+1)]V
Vi@ =1TA=l—VIi+a<x< —2V(@>IN0<x<

<VT1-+a? = D]
Hemax, 0 <|a| <1 6§arausa TEHrCH3IHKHUHT €UUMHU
A={x|—o<x< —(14+V1+a9)V
VI VI+a —1l<x< + oo}
6yanany; |a|>1 Gyaranna TEHrCH3JIUKHUHT €UUMH
A= (x| — (1 +V i+ a)<x<-2JUx0<x<] 1 + a1}
G6yamann; a=0, a=1 6YaraHaa TEHTCH3/IHK MABHOCHHH
HyKoTanH,

Mawrarap

Ky#iunars TeHrCH3MUKIADHH €eYUHI:

(0=~ 2x341)0.5 1—x
411. AWMV < AWV . 415, 32«1 +wmklw|w:n»Awa
415, 3418 . 37 > 2.

412, AWVSAEVRAA&.VW 417. 1g2x - 21lgx—8 <0
7/ \20 625 g gx—o<b
as 1/ AV 418, L logt x>+ — L log, x.
.—\ :v >V s 1o 0810 % 7 5 T 084

Lol

414. 3" 3 > 84 419. log _ (x+1)> 2
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420. log 9" "+7)—1< logy(3* '+ 1).

! 2-%log, ,~loglx 1
421 log 2-log 2 . Bpx—lOR X I
2 om~~ om_ha V_omukl@ 423, x A:«.
3 2y < | 424, 10g, log. == <0
422. _omwaw + logix < L. . om,“l OMmhlwA .
x—1 x4 1
log. 1 I .
425. log, log x+_A omw. Qmw.k...~

425, log, log (¥ X + 1+ x)<log log, (¥ 2 + 1 —x).
3 5

Kyifinnarn TeurcHanuknapuu rpaduk ycyila euHHr:

427 <2 —x 430. |logyx| > 2.
498. 2'%V > 4, 431 logsjx—1]<1.
1 X+1
429. Amv <x+2 432. log | x| >|x|— L

r'd
flunark NapaMeTpAy TeHrCU3AMKAAPHH euMHIL
p
&I o
433 a' "% < a
1 +a—* a*k

L+ % 2% ~ |

434, <0,

435, v 2 — m 0 < mF3,

IMm.a’* 2% 3 1
436 2m-a »In + < !
m— 1 4 m— 1

241 2T
437. % —0 ! <o * —a
438. log, ,(x* + 2x) < logg ;(a + 1).
439. log, a > log ., a3

2x—1

a
440 3 _omw_ + _oma\« >0
441 1og 2 — 1) < log (2x + 4) - logx.
442, o_omxaA 1+ _omek.

43, 4+ — > ———,

444, x102,5%1 - g2x
445. i0g .. 43+ log ml_\x < 2.

va
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9-§. Tenraama Ty3HIITA JOHP Macajranap

Mabnymky, Macananu eynwaa Mmacana wapryaa Gepu.-
TaH COWJH MHKIOpJap €ku xapdau wdonasap éppamuna
TONHAUILK NO3UM GY/raH HOMaAbJAYM MHKAOPHUHE COH Kuii-
MaTH macana apTHaa OePHIAETTaH KOHYHHAT aCOCHIA AHUK-
naHand. Arap macana waprua 6epuAraH MUKAOPAAP Ou-
AaH H3/aHAETTAH MUKIOp opacHaary GOFJaHHll MypakkaG
KOHyHusrAap €paamuaa Gepuarau 6yjca, y xoana 6y Ko-
HYHUATJADHUHT Xap OWpuHWM Y3 Hyura OAAJAUCAH TEHT-
Jamanap Tysuaaad, cyarpa Oy TeHr/aManap cucreMacu
TeKIUPUIaAY, sbHH MacaJlahd eudlll TeHIJama euyuITa
KEJIUPHAGLHN.

Macasawn eyum aefuarania Ky#uaaruaap Hasapia
TYTHA3AM: Macana Juapruna Gepuwiaran MabJayMmMoTiapra Ky-
pa M3.1aHa€IraH MHKIODHHUHT Macanasard YPHHHM aHUKJaIl
€ku 6y MyMkuH 6ysiMaca, MacaJaHHHET €uuMH HYK 3Ka-
HUHH KYpCaTdiu; Mmacana wapruna Oepuiaran MHKAOpAap
MacaJiaHi €yulll yuyH elapad 6Y.ca, Y X0/14a Macaan. HU
€UUAHILN YYYH YMyMui ¢dopmyaa Xocma Kuaub, 6y dop-
MYJaHH TeKWMUPHUL, YHAUT Ma3MyHuHu Oaxosauw Ba Oy
dopMysana kartHaiiras na, aMeTPHMHT KHAMaTJapura Ky-
pa n318HA€TraH MHKAODHHHT Xapak!epiu éK{ XapakTep.au
OGy/avarad XycycuaTaapuHd axpata OMJAWIL, kefiuh gHa Ma-
caja wapTura Kaniub, eynsraH TEHrAaMauuur Kuimaraa-
puian (evykMJaapuaan) kaficu OHPU Macana WapTHHH Ka-
HOaT/AHTHDHIINHA BA KAACH OUDPHM KalOAaTAQHTHUDMACAUTH~
HY aHHKA3L.

Macaaa wapTuaan K3AaHAETraH MHUKAOPHUTHHA AHUK-
JafiAMrad TeHraaMa TYsHil Xap JOHM XaM MYMKUH Gyaa-
BepMaiiaM., byuwnai xonaa Macasa miaprullaH KeHr Mas-
MyHra 3ra Oyaran TedrsaaMa XoCWJa KuJauHanu. AMMo,
Oyunail xonna XOCHA GYAraH TEHrIAMAHWHT Gapda WALH3-
Japu Macana WAapTHHW XaMHIla Xam KaHoaT/aHlHpasep-
Maiu.

Tenrnama Tysu0, Macana eudina Ky@uaardaapra aao-
Xu4a axaMuaT OGepHIl J03UM:

1) Tenrsama TysHWAa MaCalaHHHT XaMMa WapriapHHK.
HMKOHH GopHua xucobra oJHLl;

2) TonuaraH HATHXAHK TeHr/aama WapTura Kyiuuob rek-
wrpud kypuu;

3) Tenraama eyuMmjaapH OWJAH MacaJaHUH €yuMH Opa-
CHAard (apkHu TYWYHTHPHO YTuul.

Oxupru nydxkT aipuMm x0anapaa xucobra oiuHMal Ko-
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JI8AH, YYHKH TEHr/AaMaHHHr Macaja WapTHHM KaHOaTAaH-
THPAAWraH €YUMH 0M6 KOJWHHO, KAHOATAAHTHDMARLUTaH -
Aapu (ueT uaauanapu) Tawaab 0O0OpHAALH. YMyMaH ueT
MARHIHUAT napgo O6yauwm cababaapuHy aHukaall Xam ie-
JArOruK, XaM MaTeMaTHK HYKTa8u Ha3apaaH MYXUMAHD.

1-mucoa. HMkku coHnuHT AnFuHaucH s Ba 6y coHnap-
naH OMPHHMHI MKKHHuUWcHra Hucbatd ¢ OYaca, wy coH-
JIapHH TOMMUHT.

Eunw. Ksnanaértran consapaas 6upud x necak, y
XOJJa MKKMHYH COH § — x Gynaau. Macana waprura ky-
Pa x Ba ¢ MXTUEpHH COHJAp, y XO0NAa KyAuaard Tedraa-
Ma xocua 6ynanw:

Xi(s—x)=qg.
By epaa Hoara 6yaum MyYMKHH GJAManany yuyH u.ix%,o.
SuAn yMyMHH Kypunnmpard ywmoly Teuwrsiama Xocua 0¥-
Jagu: :
x:(s—x)=g,r s—x=0.
By rteHrsamauu eucak, x=3$g—gx; (14 g)x=s9 Gyaanu.

§
Arap 1+ ¢#0 Gyaca, y Xo/11a H3/aHTaH CORNAD X = I.ee
Ba § — Xx = _ 2 6yaanu. Lllynnafi xuaub, GUPHHYN COH
+4q
$ -
x=-2_ Ba UKKHHYH COH §— X = 6yaanu.
I+q 14+ ¢

DHAM S Ba ¢ napaMeTpaapHHUHT Kaby./ KUJAMLIH MYMKHH
Gyaran KufiMataap TynJaaMura Kypa X HMHT  Y3TapUIUHHH
rekmupamus. By epaa s>0 6yacun. Tonuaran guimar-
AapaaH kypuHu6 TypuOamku, arap ¢ >0 6yaca, ukkaaa
‘COH § JlaH KHUUK.

Macanan, ¢ = —1,26¥aca, y xoana 6s= x O6yaanu,
Arap — 1< g < 0 6yaca. x<<O O6yaaau. Dynapaau Ky-
filvupary caBos Kennb 4YWMKAAW: ¢ HHHI KaHAal KuAMaraa-
PHAA X Kauaad Kuiimaraap xabya Kuaaau? _\_namim:,\«
COHH X ra TeHr OYAKIUW MYMKHHMH? ByHn Texwupud ky-
pamus:

S osqg=kt kg g(s — k) =k, g=—— ks,
1+4 s—k

k
s—k
HH UXTUEpHA S NaH ¢apxau &2 COHra TEHI KWJAM) ONHUI
MYMKHHJAUTH  anukaaiin. Arap 1+ ¢=0¢&kn g=—1
6y.aca, y xonpa Tenraama x(1 -+ ¢) = sq 6yau6, myTaake

_EE:Sm KUAHG, g = HUHT KHHAMATHHM aHuKAab, x

86

euuMmra 3ra sMac, by epaa s=0: x#£0 Gyarau xap kau-
Rait COHHW Kadya KHJadM.

YMymaH, 6y macananaH KypuHu6 TypHOAHKM, KaTHa-
ura€rtraH S Ba ¢ mapameTpaapaaH Gupu S Fasuc 6yaub. ¢
napameTp 373 aKTHB MUWITHPOK 3TAANTH Ba ¢ HUHT Y3’ apH-
wy GHJA3GH Macaia €YUMH XaM Y3rapu6 60psanrh.

2-mucoa. Bup korumwma 132 HUC6aTAA ONUHTAH HKKIE
metannnaH Tafépaanidu. Hkkunam Korumma 3ca my me-
Tasnapaaw 2:3 Huc6araa oau6 Tafépaanau. Xap Gup
KOTHIIMAanAH KaHya OyAaKklaH OAMHCA, AHTH KOTHIIMA
a:b nucbatna vaiépaananu?

Euwnw. Sluru koTHwMa yuyn GHPHHUM KOTHIIMANaH x
6Ys1aKk, UKKMHYHCHOAH Y 6YAaK OAHHTAH GYACHH, ¥ X0/~

. 1 2
Aa IHTH KOTHIUMA Y4yH GHPHHYH MeTaAJiaH .lk+ mlz.

3
6y.aK, HKKHHYH MeTaianaH Wk+ ,M» y 6YJaaK oAMHraw
. 1 2
PR
6ynanu. Macananunr waprtura Kypa 5 3 =
core Mk+ 5 y
x+6y a
a = ——
Oynaan 10x+9y &
l. Arap x =y = 0 6yaca, macasa, MabHOCHHH AYKO~
55 16
taau. Arap x>0, y >0 6yaca, Teuraama —> ﬂ.ma
0= 49
. y
5(b—2a: Hﬂw_walws Ky pHHUWIAS GYanu.
2. Arap b=2a 6jnaca, 0- ==3(3a — 26) = — 3a 6

y
Jaub, Macaia euumra sra 6yamanau. Bywna suru KoTmw-

M3 GHPHHYH KOTHIIMAHWHL w%_mnm_m HGopar 6yaanu
N x (37-2b) _ 3(3a -26

m, Arap b+#2a 6yaca, = 502 6yau6, 56_53) >0
6yanwn xepak, 6ynnan (3¢ —26>0Ab —2: > 0)\ (3a—
— 26<OAb—2a<<V) 6§16, GupuHuH CHCTeManaH 2a<b<
<l1,”a xocun 6yau6, a >0, b >0 akauauruaan 6y xoa-
HUHT GyJAHWH MyMKHH 3vac. MKKHHYM CcHCTeMaZamw
1.5a< b<< 21 xocHa 6Yaanu. [levak, GMPHHYH KOTHIUMALAH
3(26 — 3a) 6§ aak, ukkuuuucuaan 5(2a—b) 6yaak oanuran.
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Mawrarap

446. TpaKTOp ONNHMHTH FHALMPArHHMHr aHaauacH k£ MeTp, Keituie
“TH FUAQUparunuur afinadacH ! MeTp, ONAMHTH FHIIMPAK KaHua Maco-
¢ana xeiluHiM FUALHPAKAAH n Ta OPTHK allnananu? (k<l).

1
447. Vkkw AHIYAHMEC UKKHHYHCH GupHHUucHAaH | . KYH Ke#HH

HiIFa Tywca, yaap Gupraid <xa 6up vuwHu 7 KyH1a TamoMaail onagH-
Jap. Arap Oy WwHM xap Kaificu wuurew &1ru3  yam Gawmapca, y xonaaa
GHDHHYH HIIYH MKKMHYM MUIYHCa KAPArauAa 3 Kyd OJYTHK HiliallH
Kepak G6Yaanu. Xap kaificu MIGHHMUT E1FH3 ¥3M 6y MUIHH Heda KyH-
Ja TaMoMmaa# onanu? :

448. A moananunr xawmH B Ba C MoAnasap Xawmaapu HeFuHgu-
‘CHHHHI IDMMHH TalIKMA 9TanH; B MoxdanuH xawwmu sca A Ba C Moln-

1
JaNapHUHT Xaxmaap AHFUHAHCHHHHT 5 KHCMHHA Tawkda stann C

MOAZA XamMHHHHF A Ba B Moananap xawMnapy IHFHHAMCHIA HHCGa-
THHH TOIHHS. ’

449. Ukxu M, Ba M, wucm AB =60 M maco panan Gup-6upura
Kapab TekHC xapaxaT Kuimokma. M, wucm A nykrapau M, wucm B
HYKTaNaH YMKKArH a Kapataina 15 cexyng oxnnd uugan. Xap kaiicu
KACM HYAHMHI OXMPHIA eriaHHAAH CYHT TXTaMall ONAMHCH Teanury
Gunan opxara xaifitan. Bupunun yupauys M, xucw #ijara wnkkasaan
21 cexynn yTrau, ukknHuM yupawys sca 45 cexyHn yTrau i3 6epa-
IH. Xap KahcH XUCMHHH' Te34H' HHH TOMWHT.

450 Y.avammapn 12cum Ba 18 cu 0§a1ian pacMm 3nu yarapMmac 6fa-
144 PaMKa. a MOMIAWTHPUAraH. Arap PaMaHHUHT 103M PACMHUHI 103H-
ra Tedr O¥aCa paMKAHWHT 3HMHH AHMKJAAHC,

451, Vikku coHHuHr WHFRHAHCH 44 Ta TeH: GJaub, yJapAas Kuu-
4K Mandui counnp. Karra con 6HMAaH KHYHK COH afUPMACHHMHT KH~
YHK COHT# SVJAraH f1pO'I€Hr HWUCOATH KUIM< COH OWiaH MOC Ke.Jaiu.
By ukxi (OHHd TONHMU .

452. Maiem.Tvanan Macananap Tynaamu Kya &3macuaa:u 6up
MHCOAZA Oenu11aH COHHM 3 ra kynalirepum Ba HATHKA1AH 4 e aiiu-
PRI €30 rad 3md. Bocmaxonana xatora WA Kyinaam. k¥maatd, mw
‘Gearucn yphura 6fauw G6e b ucu, vHHyc ¥pHura sca nmoOc Kiluand.
Wlynra xapamacnan oxuprn Harumxa yarapmagu, Tymiamia Kangah
MHUCON KUDHTHII MY 1AINaHFaH 30H?

453. Karra-fijniaa MoTouukauuud Kysud Gopaérran ,Boara asTo-
MAWKWHACH YHHM KyBa Oolllaraquiaan @ cex ¥Tray etud oanu. Yaap
-opacuiaru Goiltanruy Macota | kM. Arap yaap 1wy macopaga 6up-
6upura Kapab xapaxar Kuica, b CeKyHA YTraufaH KeduH yupamagu.
Xap OupuHuHr ¥prava Te3AHTHHH TOMHH,
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454. Tyrpu TYpTOypUaK WIAKIHAAFH €p YUACTKACH TVCux GHAAH.
ypaaran. Arap yupan TYFpH un3ng 6¥#1a6 KOAraH KUCMW KBaIpaT

‘wrakanaa 6§aanvran xuan6 GHp KHCMH aXpPaTHO OJMHEA, YYaCTK3HHHT

1lo3n 400 m* ra. Tycuk y3ywnurn sca 20 M ra KaMasmiH. YuacTkaHuHT
AacTrabkv YauamMAapuHd aqWKA3HT.

455 Cnopr maiizonyacH yduyH pawaroHann 185 m ra Tedr Gjaran
TYFpu TYpTOYpUaK WaKAHIATH ep YyYaCTKACH awpaTHaxs. Kypuawnm
HuIsapn 6awapHIaéTrania MaiZOHUBHHHT Xap 6HP TOMOHHHWHL Y3VH..
AMIuHH 4 M ra kamadirupumira TYFpu kenad. DBynna T¥rFpu TYpTGyp-
YAKNWHT WAKAH CaKna6 KonuHau, nexrH 103u 1012 M2 ra xamaiing.
Mait101MYaHHHT ONAWH H YAYAMAAPHHH TOIMHT,

456. Bup Maxcy.ZOTHWHT GHD KHIOrpaMu OHAAH HKKUHYH MAXCy, OT-
HHUHT JH KW, Ol paMH YYYH 2 c¥M TysaHrad. Arap HapXAapHHHT MaB-
cymuil ¥arapuwn 6uaan GUpI HYM MaxCyJOTHHHT HapxH 15% ra KuM-
MaTAaliHG, WKKHLYH  MaXCYJOTHHHT HapxH 25% ra apsonjaamca, y
X013 XyAAE wynpait Mugnopaaru 6y maxcysotaap yuys 1 cym 82
THHUH T¥ravagu, Xap GHp MAXCYJOTHHHT Oup KHAOrpaMM KaHualaH
Typaau?

45]. Ornycka caéxaTuia nopraH AycTiaap OupHHuH XadTana €H-
NapHAarY MyAnapHHHUH! W Kucmpaan 6 CYM  kaM  MHKAOpAArHCHHW

1
X3apamar KUIHUIH, HKEWHYH Xa(TAZaH 3Ca KOATAaH MYJAHWHT ry KHCMH~
HH Ba »HA 2 CyM Tearpra TywHuw YuyH, YunHud xadrajia sca Kouaraw

3
RY "HUHT 3 KUCMHHH B3 s$HA NeHTH3Ja caéxat KWIHWI Yuyd 3 cim

20 TuiMH WIJATHWAM, WYHAAH KeAuH yaapha 20 cjm koaan. YVu
xadranuk caéxar naBpula Kau1a fmya Xapawar KHAKMHraH?

458. Mwunaap 6puratacu mabiym myanat vunna 800 ta 6up xux
JeTanb TaHépramu kepak 31d. AMania 3ca 6y RII MYARaTH o KyH
narapu 6axapuiiv, dyHku 6puraja Xxap Kysd nnaHga 6enx MaanraHu-
nan 50 Ta OopTHK Aeranb Tafidpaaav. Mm kanic#  Myamat uumaa Ty-
FaanaHUIIM KepaK 9AM BA Xap KYHAAIH NJAAHHMHT KYHAHK OWHPHG:
6axapuiHu NPUUEHTH Kauua?

459. bup Aeraara mmaos Gepuuw yyyH A nmuu B Hwunra Kapas
raHna k MuHyT xam BakT capdnanu. Arap A mmuu f coaraa B ra xa-
parania n Ta Kyn geraira uuminos 6epca, WYy BaKT HYHAA YAaPHHHE
Xxap Oupu HeuTanaH leranra WIAOB Gepaiu?

460. x2—3ax+a’=0 TeHrnaMa HAAM3TapH KBaLPaTAaPHHUHT HH-
FAHAUCH 1,75 ra TeHr. @ HW TOMHHI.

461. CosumTupMa orupsurn 20,88 r/cM? 6¥aran 6mp GFaaxk naa-
THHA Nykak AAPAXTHHHHT (coaumTHpMma ofupanin 0,24 rjcm3) Gup 6¥.
Aard 6uaan Gorma6 ky#iuaran. Xocun 6yAran cMCTEMaRWHT CORALITHP-
Mma orupavrd 0,48 rfcM® ra TeHr, Arap nsatusHa 6¥.1ai HHHHT OFHPIH-
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r8 87 r 6fnca, napaxr Gyiarmuuur OFHPIHIH Kau4a? (XHCMHHHT cO-
MMUWTHPMA OFUPIHIH-—YHUHI X KM OHDIMCHAATW OFHDIHCHAHP,)

462, Moaawii nyKrara ukkn xyu AyHanTapuaran 6¥au6, yaap opa-
a4iaru 6ypuak 30° ra Tewr. Kyiinaran kyanaprau Gupuunur xarranu-

TH UKKHHYMcwaad 7 V' 3 mapta kym, TeHr TaABLCHP 3ITYBUH . KYUYHHHF

KaTTaAMTH 3Ca KHYHK KYYHMHr KarTaaurpmas 24 H opTHK. Kuuuk
KYUHRHT Ba TEHI TaBCHD STYBYM KYUHHHI KAaTTAAHFHHH AHMKAAHT.

463. Yyra nammsndr xap Gupuna TYPTH MHKAODAA TYWKAHK GOp

*

YaapHu TenraawrapHur yayH o1AMH GUpHHYH WAHUIIACH CYIOKAHK-

Lo
HHUr 3 KMCMH HKKHHUH WAMIITA KefMH WKKHHUA MANULIATH CYiOK-
1
JHKHART 7y KHCMW YUMHUM HARWINA KYRHALH BA HMOAT yuMHUR WAHUI-
1

Eqsnfcz::z:::.. 7o KuemH GupHHYH HManmra Ky#uaau. [lyuxan

‘Kelnu Xap Gup MAHIMAArK CYlOKIMK O a4 Aan 6jamu. Oaapuu xap 6up
HANIIAA KAHYAAAH CYWKAHK O¥aran? .

464, Passeakatn xarep ackaipaHMHI 6O KemacH OIfHra Keauos,
S5CKANPAHHHT OMAMAA YHHHT Xapaxaf HyHasdwu 6¥anad 70 kM Hu
pasbenka KuAMII XaKWaa OyApyK onzam Arap kaTepra 28 ‘KM[coaTt
Te8/HK GUAad IOpALIra pyxcaT GepunraH 1ur, 3ckaipa aca 14 xM/ceat
TE3NHK GHAAH XApaKaT KMIMIIM MabAyM Gynea, kaTep Heua COATAaH
KeHHH O1uHra Kapad xeraérrau 3CKAaApaHUHT GOW KeMacH oOAjHra
KaiTHG KeNHHIMHHM AHHKNAHT.

465. XapaKkaTiaHyBYH MOIEJHHHT OLNHHIH ruagupary 120 M ma-
cobana opha FHAIMparugad 6 Ta OpTHK aM 1aHauM. Arap oxzuuru

. . 1
FRIAAHPAK AHNAHACHHUHT Y3yHAHIH ¥3 Y3YHAUTHHHHT MI_A_\_nE:..B\ OpKa

. . 1
FRJAAKHDAK AHTIHACHHHUHIC Y3YHAHIrH 3Ca ¥3 y3YHAUTHHHUHC w KucmMHya

yaaiitupuaca, yua Macodasa OPKa FHIAMPAIK OIQHHIH FHARHPAKIAH
4 Ta opTuK afiaamanH. Xap GHMp FHAAMpaK alAanacHHUHT Y3YHAH! My
TOMUHT.

466. Mouréprap Gpurajac coathra 8 M nau 3/IEKT) CHMH ¥TKa-
3u0, WUIHYM KYHAY3H COAT 4 1A TAMOMAAWIH MyMKMH SIH. Tonuwp ax-
HBHT ApMH Ga}apHAraHiaH Keflud OuP MM Opu aranan KeMau, Wy
cababau 6purana coatHra 6 v gad cam §rkasud, umEH Key coaT
6 na Tamomaaan. Heva Merp cum Frxasuaran Ba ueaa coar HIIAaH-
Tau?

467, lllodip dbabpukanas THKUG A§¥ara Tywrasuian vgkH coar
yTrad, CHMAOMETPFA Kapa’ aturm 112 km GOCHO FTra MFHHM aumk-

amgM. Y, avep uly Te3anH<xa 10pa1nrad 671ca, wiHu crauyuara 30 Mn-
‘YT Ke4nknd o6 GopHMuuu w::gﬁhl. Miyuwnar  yuyn Tesnmwsn

ae

OMHpAH Ba cTavuuara wmyanaruiad 30 MEHYT OAaHH eTHO Kennm..
Arap (padpukanan craHuusrava 6faran  macoda 280 kM 6yaca, aBTO-

. MOOMIHMHT 1aCTIA6KH BA KeHHHI M Te3AMKIADHHH AHWKJIAHT.

468. Kuye 3aanpa xatra Ba KWUYHMK 3mWHK Gop. Kunodpuaom Tyra-
3

ranaan keiuy 6apya TOMOUIAOHHAAP HMKKH 3MHKAAH wM MWHYTRA 9H-

K6 xerasnsap Tomowabuuiap ¢akat kaTTa siMkAaH uuKcanap ¢dar
KaT KHYMK BINMKAAH YHXKaHra Kaparawja 4 MMHYT kaM BaKT capdaa-
#azn. ToMowabuurap daKaT KaTTa SIIHKHWHC Y3HAAH ' e4a MHHYTZHar
Ba paKaT KH4YHK SUIMKHHHT ¥3HAAH HeYa MHHYTAA YHKHG KeTHuAapH
MYMKHH?

469. bup wmoila ysura HaMHEM TOPTHG MACCACHHHM OPTTHPAIM,
1400 kr HaMAHKHH TOPTHINM YuUYH 6y MORAAHHHr MaljanaumaraHwiaw
Maiinananranura xaparanaa 300 kr k¥n oanmm xkepak G6¥asazn. Cypua-
raH HaMJAMK Maccacu «.%E.S:S: Ba Mafi;pananmarad MOAZa Macca-
CHHUHI' KaHYa NMPOUEHTHHH TAIMKHJ ITHIIHHW aHUKJAHP, 6Y COH UKKHWH~
un xoraTaa GupuHuu xonatnarwiau 105 Oupauk Kam.

470. Knmaoxnan aaxnaraua Oyaran macopasn 60cH6 YTHmIAA IOK
MAIMHACHHKHT FUJAAHpard Benocunen ruanuparuaan 100 Ta xam, Tpak-
TOp iycenunuacunan sca 150 Ta kyn afirananu. Arap MawmHHa FHARM--
pary aHAaHACHHWHT Y3YHAUrH BejoCune] FHUALHparH a#inaHacH ysyH-

4
JUFHHHHT — KHCMHHH TAWKHI 3TCAa, TPAKTOP TryCeHHLACHMAHR 3Ca 2 M

3
KHCKa 6§aca, KHILIOKAAaH fAanaraya 6yaraH mMacodanu TOMMHF.

471. YMymuit Gaxocn 215 cym 6faran nxku xua KHMmat6axo.
myAnann 1epun xaakapo 6osopaa 0% d¢oitnacu 6unan coTuaiH. Arap-
6UpUHYA Xu1 TepulaH 25%, HKKMHUMCHAAH 3ca 50% ¢oiaa KaiHH.
rau 6jaca, xap Oup TepHWHHHT 6aXOCHHH aHAKJAHP.

472, Cnopr wMalitowyacn TyFpu TY¥proypuak makaiuza O6Fau6,
YBHHT 6§iin sunAaH b M OPTHK MaHAOHYAHHHT ¥3W KEHTNIUTH 4 METpP-
6¥aran iiyaka 6usaH ypaaraH Arap cnopr MaillOHYaCHHBHI 103H YHH.
Yparan HyakaHuHr 03ura TeHr 6Fica, Meilzonyanmur §auaMmaaprHg.

TOMKAT,
10-§. Teuraamanap cucremacw.

Teneramaanap cucmenmaci ne6
fx, 9, ..2,a,0b,...,6)=0,
falx, ¥, 00, 2,a, b, ...,0)=0, P \_AX..W.JN‘.Q.@:.;«\Q"O«.
i=1,k
fo( % 9y eees2,a,b,...,6)=0 « .
KYPHHUWAATH CHCreMara aitnaagd, Oy epaa X, ¥, ....,2
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A3p ysrapysuuaap €xkH HOMAaBAYM MHKZAODJAD, @, b,...,C
/1ap 3ca napaMeTpaap ne6 Kapaaaaw. _

Cucmemanu ewuw ne6 HOMAbAYM MHKAODNAPHHHT UIY
CHCTEMANM KAHOATJAAHTHPANUTaH  KWAMATIAD TyNAAMHHH
Tonuwra aMTHaaan. _ :

Bepuaran cucrema yauHuHT aHuKAaHHM COXaCHAA eyuM-
ra sra 6yaca, 6y cucrema Oupzaruxda Oyazan, eduMra
3ra Gfawmaca, Oupzasuxda Gyamazan cucmena nedunany.

Arap cucTeMa 4yeKJM COHNAard €ynMra sra 6yaca, anux
cucmema, 4eKCH3 kyn e€uMMra ara 6yica, aruxMac cuc-
mema pefunanm,

>_,NU

—

i=1,k

CHCTEMAHHUHI Xap Q:b €4YHMH

A\nAxon..-Nu Q.@....eﬁvuog

ﬁiﬁﬁz:ﬁssz:aup
i= ﬁM
CHCTEMAHHHT €YHMM Ba aKCHHYa Gy.aca, y xoada
_.Ex. Yoeven2,8,0,...,0)=0,
i=1F

“Y*GNA\G.V\.....N‘Q.Q.....hvnoo
=1k

-

nenunanu,

Tenraamanap cucremacuuuur SKBHBAJNCHTAHTHHH AHHK=
7I0BYH KYAHAarH TEOPeMaAapHH KeaTHpaMus.

1-Teopema, Azap f[(x, y,...,z, a, b, v ) =0A
N i=1k cucmenanunz uxmuépult menz ramnacuda oup ys-
zapyetuny Oowka y3zapysiurap ‘OpKaan  ugooarab,
Korzan menzaamarapea KYiuaca, xocun 0424 cuc-
meMa assaazn cucmemaza 3K8usasenm Oyaadu, AvHL

"\%k. %“...N.&.&. ....ﬁ\“O.

~=
i=1,k
b?@.....w.a.:..2.?....~.P....nvﬂo.
<= k"iv..h.....n.a.::&.
N“mea-
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M- ..OO?&SN. \ANQE " \NA\«.. Vs“ 3%, a, Q. .o .Qv'Oo %aﬁn

i=1n
A fit, eh.. 12,8, b,...,0)=0, “«—)
i=1k
<« ??yl.:.@.s byeuiy€) =0,
J=1,n

6yaca, ¥y xoa0a

ﬁEk.v.l:._ﬁn.v.:..aﬂo, —
i=1n
PulX Y, 0002, 0,0, ... ,0) =0,
j= 1k,
<=>
\mﬁx. %-....N'Q-Q«..-.Qvuon
i=(k+1),n.

3-Teopema. Azap f(x.v,...,2, a,b,.. L)=0 A i=1,k
CUCMEMAHUNZ UNXMUEPUL MEHZAAMACU2A, YHUNZ AHUKAQ~
Huw  coxacuoa anuxaanzan ¢(x, Ysuuun?,a,b,....0)
PYHRUYUARL KYUCAK € adupcak, x0cua _Oyazan cuc-
mena [(x,y,...,2,a,b,...,)=0A i=1,k cucmema-
2a axeusarenm 06yradu.

Asrebpa kypcuna TeHrnamanap CHCTEMACH GepHAHILH-
ra Kapab gy#unaru typaapra 6yandanu:

1) uusugau Teuraamanap cuctemacu;

2) pauMOHa/ TeHI.aMaJap CHCTEMACH;

3) HpP4LHOHAA TEHrAaMaJap CUCTEMACH:;

4) KYpcaTKHUIM TeHrJaManap cucTeMacw;

8) JOrapugMHK TEHrAaManap CHCTEMACH.

Bus gyiiuna xap Gup Typ TEHrjaMajaap CHCTEMacHHH
CUHLIHK MHCOMIAD OPKa/JH TYLIYHTHPAMU3,}

l. Ypuura xy#uw ycyan

l-Mucoa. CHcTemaHu euuHr:

X —xy+ y¥P+2x—2y—3=0,

x+y=4, )

! U30x., Unaugan Teuraamanap cucreMacn .Ase6pa Ba colaap
HASADUACH" xYpCHAA €TapAM 1apakKaAa KJPHO JTHATaHAHCM yuyn yHura
TYXTaAKWHA A03UM TONMAAHK,
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Eunu. (1) <>

2 —x)2 —_ —x)—3=
A”v"alxﬁlkv._.ﬁ x)242x—2(4=x)—3=0, —
y=4—x .
3x*—8x+5=0 xX= .m:. X =
A”Y“ ? == 3 <A !
V—"A.al.\ﬁ !“A.l.xn ‘”Al\ﬂo
>ﬂﬁw“ EANNE w;.
3 3/
2-Mucoa, CuCTeMaHH eyuHr:
2 t_ 5
"x + , (1)
xy=2.
X% 4 yi=5,
Ewnm, :THY“ o —> 5t 4 4=0 =»
X%yt =4
2 2 __
—_ ﬁk. = 4, Y yi =4,
yi=1 X =1

Hemak, x=32, y=+1, y=+ 2, x = + .

Il. Anre6panc kywuu ycyan
3-mucoa. CucremaHu eyuHr:
“ku+zu+k+zu 18
X— P+ x—y=6.
Eunm. By cucremain eunw yuyu anreGpaux kymum
yCy/uRan (ohnanaHaMus, sbHu 2x312x=24 éxu x‘+ Xx—
— 12=0, 6ynaau x, =3, x,= — 4 xocua 6ysanu. x,=3
HY GupHHYM x* + y® 4 x 4 y=18 reursavanaru x yara-
PYBUMHHUHT YpHura kyiicaxk, y*+y—6 =0 TeHrznama XocHA
6ynanu, 6ynnan: y, =2; y, = — 3.
Hdemak: 1) x=3Ay=2;2) x=3 Ay=—3.
X =—4 yuyH Wy npoueccHu Taxkpopaacak; 3) x= —4 A
Ay=2 4) x=—4 )\ y=-3. :
Hemax, A=1{(3,2); (3; —3); (—4; 2); (- 4 —3)}.
4-Mucoa. CHcTeMaHH euMHT:
X2 —xy — y¢ =5,
A y-y - (1
2x2+xy — 10y:= 11,
Eywuum,
11x? — 11xy — 11y? = 55,

A_v E—3 A L
—10x*—5xy 4+ 50y?= — 55. .

94

By cucteManarid TeurnamanapHu xannab Kywcak, x?—
2
—16xy4-39y*=0 xocun 6yaamm. y 0 1e6 A.m\ -
y

—16 va._. 39==0 KypuHHIIAArH TeHraaMmara sra 6y na-
Mu3. Dyunan x=13y Ba x =3y xocua 6ysaau. Cynrpa

(1) Hunr OMpuHuUM Tenrsiamacmia x=13y Hu x y3rapys-
YMHHHT YpHHTA KYAMO, XOCH GY/iIran TEHrAaMaHH eucax:

—
—

Y =——13 yo=— —— . Byuaanu
» T Y2 W y
x=22 (x__ 13
y 31 V3l
1 1
y=——; y=———
V3l V31

Iy npouecchu x =3y ydyH xav kjana.ak,
“ x =3, ” x= -3,

y=1 ly=-—1
Hu Tomamu3. Hatuxana (1) uu kanoatTaautupannran xydr-
: . 13 1 13 1 .
JAHKAAD TYNAaMH T - IHY Al (3 1)
S TR T yv3 V3

(—3; — _L nad uGopar GyJaanu.

5-MucoJ. TeHrmamanap CUCTEMACHHH eYHur:
Va—x—Vy-x=yy,
Vbo—x+yVv—x=Vy.

Eunw. Tenrnamanap cUCTEMACHHHHT @HUKJIAHHII CO-
XaCHHHU TONamus, bWl (A—X>UAb— X2 0Ay— x> OA
AY>0) = (a>b>xNa>y>0Ay > x).

(1) nu xaana6 gyweax Ba xaana6 adupca, (1) ra 1eur
Ky4ad KyHmaaru .o

Va—x+ Vb—x=2/y,
Va—x—vVb-x=2y—x

cucTeMa xoeua GyaamH. (2) nuid  Xap HKKAM TOMOHMHH
KBaZpaTra euupea,

a+-b—2x+2/ (@a—x)(b—x)y=4v, - @)
aiﬂ?lﬁ\? -X)(f—x)=4y—4x

(1

(2)
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cuctema  xocun  Oyaaau. Cyurpa (3) uu xamaa6 xywuu6
Ba Xanna6 afupcak, KyHHA&CH TEHT KYyuyJu

A@uﬁfrs. y =20

s (1) <=—>» 4 (5)
4y (a—x)(b—x)=4 P—
(@=x)(b—x)=4x x=v (a—x)(b—x)
CUTTeMa Xocua 6VJaznu.

(5) cuctemaHunr MKKHUHUM Terraamacuaan x>0 6yaub,
Aa +b)x=ab 3xanu Keaub uugand. Mavaymku, x > O

12b>x,a>0, b>08Baa>b Oyauwunan Kyiu-
hm_.: UKKH xoa 103 6epanu;

1) a-6=006Vaca, « >y >0 nau x=y =0 6ynaau;
2) a>0, 6 >0 6Yyaca, y xo1ra xlhw.eHEET
A+tb 4

Iu3aap xocua 6yaanu.

Arap a<0, b<0 6¥yaca, y xo\_bm (U.TemMa XaKuKuir
eyuMra sra 6yamaniag.

6-Mucoa. CHCTEMAHH eyuHr:

2%.3Y = 24,
“ 29.3' = 54, 1
Evpw. Bupuuunycya
2%.3Y = 2%.3,
n 29.3¥=2-3*

TeHrJaMalap CHCTeMacHHH Xaanald KymafiTUpcak Ba Xale
Jaab 6yacak,

ﬁku_‘v\Hﬁ
X—y=2

cHcTeMa Xocua 6Yaanu. Bywaaw; x =3, y=1.
Wkkunuu ycya, Aap cucremanaru xap 6up TeHr-
AamaHu Jorapudmaacax, y xoana

" x1g2 + ylg3 = 31g2 + 1g3 * 1g2| 1g3

x1g3 + ylg2 =192+ 3!g3 | — Ig3| - 1g2
a) x(lg?2 — 1g?3) = 3(1g?2 —1g?3) = x=3;
6) y(lg?3 —1g?2) =1g*3 —1g?2 => y=1,
Hemak, x =3, y=1.
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Mawraap
(x4+0,2)24(y+0,3)2=1 x3+y3=65;
473, x+y=09. 984, x?y+4xy*=20, R na euunr,

1t
a77. | y—1 y+1
wmlklmuo.

2 gy =—12;
X3 — xy =28,

. {
a+v,+ —=9
. :+§ _ o0,
A
. {
o {

3.1 x? lnw

480, W + v_n

x2y3 —x3y? =

xtfyt = 82;

xy=3.

x3 -+ v.w = 35;

x+y=3.

u?4uv = 15,
483. ﬁ vi4uv = 10,

7-2310

L
x

485.

486. A

487,

488,

489.

49).

491.

492,

493,

494.

a1l _y48 _z-1
2 - 3 4

2x+3y —-52+19=0.

(x+y)?+2xm= 35 — 2y;

(x—y)? — 2y=3 — 2x.

4 _ 5 +amr“o.
x4+y-1 2x—y+3 = 2
3 1 7
luo.
x4y-— _+ 2x—y+3 +
1 1 1
—F—F—=3
X y z
1 1 1
— == =3
xy ¥z xz
Y
xyz
x + y +z= O-
cx+ay +bz=0;
(x+b)2 4+ (y + )2+ (e+
4a)y*=ad+b*4-c3.
3w _
x+y?-1 - x

x2+y2+ ¥
y

(x—y)(x2—y?)=3a3,
(

x+yXx2+y?)=1543,
R na euwnr.

.xw+wwnu 19;

X%y + xy? = — 6,
R na euwmnr.

4 xy +yr =90
x4+ xy+y=13.
Vito—yi—v=2,
Vato—Vu—v=38

——t —t— o it e
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Ilwll' IIl I||
%u. * ~\a+<+.\xéu9:\x+7=.w\xlv.ne%:e_:;:_..
V T EyP = y)?==8.

V2x—y+11— V3xty—9=3;

.Mllwil\uﬂll .
x y

Vix+y+V5x—y=4;

V(xtyy=3;
V (x—y)i=1.

496,

498, n

497,

2 =
499, A: + v?=uv 4 13.

utv=y uvt3;

W. =z neb 6enrmaaur.

|
|
g...*.\lw. S5
ﬁ
{
|
{

xy=9.
sor. | 3C—VEN T 4102+ VETy) =5
. g o
42—y ¥=y) ~5@+Y i Ty) =3,
502, w:\.k.f«\wvuuw—\kﬁ
~ X+ y=5
503 VEHY/y=10 504 v XV y=5
. 4 — 4 pm .
VE+Y =4 VB /iy +V =8,
‘ d\ £y 0/ =Yy
s05. [ * —y=8a2 " 506 2 V =3
AE -t %) S /i
8 P
so7. | Vx=Vy= —\wﬂzﬂ
x+y=>5.
Ky#nznarn Tenraamanap cHcTeMacHum ewwHr,
32¥-2Y=-725; 2y'—1 _kg.
508. y 512. A # =5
A»\.lww."wm. V4% 125.
509. mmeﬁ.+“.vuw. : 513. A 8y 2 =05
om”mnm og3—logsy. logy(x—29)4logs(3x+2y)==3.
510. ) 3 B Y -81; 514, ﬁ _wm&lamtio.
Igy'xy=1+Ig3. X% —2y7 — 8= 0.
F=y o y=x rty  xty
511 {2 % 42 % 25 515. 1 2 ° 42 § _,
Ig2x—y)+1=Ig(y+2x)+ig6. Xx*+-5y% = Gxy
98

518, | (X7
Y xFy=5.

. ﬁ (x+)2Y~%% =6,25,

mnon&klhs =1
519, :
#xlwv.l.w. Mhlwk"m

o 08y
ogsllog, —|=0.
g3 mlv.

——

11-§. TeHrcu3aHKIAp CHCTEMACH

MabayMKH, TEHrCH3/NHKAAD cHcTeMmacH Aefnaranaa 6up
Heya Y3rapyBubJd TEHCCH3AHKJApAaH OWUP HeYTACHHUHT
Gupra/uKia KapaJuuld Tymysuiaagd. Macanay,

f(%, 9, ..0,2,8,b,...,6)=0 (1)

KYpUHULIZArd TEHTCH3NHK GHp Heua ¥3rapyBuH/]H TEHr-

cH3JuK Ae0 KapanaiH.
Bup newa y32apysiusru menzcu3AuKAGp cucmemacu

neb

filx, 9,002,808, .0.,0)Z=0,
e o s+ e s * s+ s e e e e AMV
\hAhu V&. -conNoao@v oo-oﬁvwo

cucteMara afTuaanu.
Xycycuit xosana
, “\r\ﬂ+w»v\+nnvoo . AWV
Ayx + By +C, >0

cHcTeManu Kypu6 uaugafaux. [‘eomerpusnan MabAyMKH,
cucTeMaja KatHawaérran xap 6up teHrcusauk A x+B,y+4
+C,=0 A i=1,2 Tyrpu uu3dK OGUJAH YerapaJaHrad spuM
TEKUC/INKHA aHuKAaiay. DHAW (3) TeHrcusAuKJap CuHCTe-
MACHHUHT €YMMJIapH TYNJAaMHHH TONANIHK.

1. A x+4B,y+C,=0 Ba Ayx 4 B,y + C,=0 1¥rpu 4u-
SHKJap napasjesa Gy.amacH, y xo/aaa (3) yuyH y< kx4
+by A Y>SRx 40, A\ RiFRy X014 - VPHHAAY OYACHH ReHJHK,
6ynnaHn

(ke — k) x < by — by,

A“ Rox + by < kyx + by, “— ﬁ <=
Ryt-ky ky# Ry
@—I@u v_lvn
X . x< J
<> > ky—kt' ky—Ry
kR, >k, ky>k,



5- un3ma. 6- un3ma,

O6yaub, yMymuii equm
by—b, ) by—b,
.ﬁvAwu|wu_. N_th. /\ x<L hn'k_
kyX+b,<y<kix+b, kyx+0,<y<k,x+4-b,
6yaanu (5- uusma).

Arap (3) yuyn B,;>0, B,>0 mapt 6axapuaca, y X0J-
y>kix+ by,
y> kyx + b,
AUIUMHY  KYpHIL MyMKuH, Oynaa ymymuit eunM (6-uusma)
by—b,
ky—ky
by—b,
wullku

, Ry >k,

na (3) cucrema “ cucreMara TeHr Kyuad 6y -

“ kx4 b,, arap x> 6yaca,

y> ﬁ_.w»x+we arap x < 6y.aca,

Ry,

w. \anﬂl_lmA_V‘ I_lnc—"..O Ba \Dukl_lmuvﬁl*lﬁcw“o
TYFpPH YM3HKJAEp Napajjes Ba YyCTMa-yCcT tywradia (3)
cHCTEMAfark Xap WKKajJa TeHrCH3AHKHU OHp BaKTAa Ka-
HOATJAHTHPAAUrdH eYUMHUHT YMYMHHA KHCMH MaBXyh 6ya-
ca, y XOJAa yua coxa CHCTEMaHHHI eduMaap TYNJAaMuHU
aHuKxsafioK, ake XxoaAa (3) cUCTeMaHUHr edyuMaap Tynaa-
MH OViu 6Yaanu.

l=Mucoa YOy CUCTeMAHH eYHHr BA rpadurHHH YH=-

3UHT:
| 2¢ —y —3>0.
100

7- yu3ma. 8- ausma,

Euwunl
A y—x+4+1>0, s “ y>x— H.A“v A x—1<y<2x—-3.
2x—y—3>0 y<2x—3 x> 2 (7-unsma),
2-Muco.a Yuby CHCTEMAHH €UHHT Ba IPauruHu 4H-
3HHI: .
y>x?—x—6,
“ y<3x—1
Eupm,
: y>xi—x -6,

>x*—x —6, .
"v-\w i —_> %AWR.I_.' “==>
Ay =2ox= X}—x—6 < 3x —1
y>x?—x—6, V,V?l mv =7
S y<3x—1, =7y,
—1<x< —1<x<5 (8- qusma),
Mawrrap
CucreManapHv aHATHTHK Ba rpaHUK yCyala eyHHII
mklz,Ar | chy>l,
520, »a+g\w 521. | x—y>0,
-yl x—y>xtY,
y<3.
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x14y1>1,
2 i
522. ﬁ w. MM ’ 525. { x+y>0,
) x+y<attys,
2 2
o< t M.v. <1,
y>,
523, ﬁ 3y—x<9, 826. | y>0,
< kwl_lv.gn
y< =
0L x+y2<l,
a1,
524, ﬁ w Mﬂlt 527. { x4y>0,
’ x+y> x24y3,

1V BOB. TPHFOHOMETPHK ®YHKIUAJAP BA
YJIAP OPACHIAI'M MYHOCABATIJIAP

1-§. TpuroHomeTpuxk yHKuusaap

Tyrpu Gypuakau gexkapT KOODAMHATAJNAP CHCTEMACH
xQOy Gepuaran 6yacHH. Mapkasu koopauHarasap GoluKAA
Ba paauycu Oupra teHr OysraH afiJlana sicailMu3 Xamuaa
COAT CTPeJKACH XapaKaTura TeckapH HyHaadiunu wmyc6ar
Aynaaum Ba A(1l; 0) HyKraum GowJanruu HyKra jgeb xa-
6ya kunamus. By O6upauk aftnanana A (1; 0) uygranad
Myc6arT AYHAAMIUNA COH MHKAOPH £ CoHWra TeHr OyJrau
€1 axparamus. ¥ xoJsna OUPAUK afJaHaHUHr a6GCuUCCACH
X; Ba opAuHATAacH Y, 6yJaraH P, Hykracd f{ COHra MOC Ke-
aaau (9-yusma).

l-tabpud. P, Hyxgra-
HUHT X, abcuuccacu f CcoH-
HUHT KOCUHYCI, Y, OPAWHa-
TaCH 3Ca ¢ COHHUHT CUHYCW
Aefdnuaany, #AbHH X; = COS{,
ye=sint.

, \ 2-tabpud. £ COHHHUHI
, / manzency neb6 uly COH CH-
/ HYCHHHHI' YHHHI' KOCHHYCH-

\ , ra HucGarura  aftTHaanM,

i
ABHH gt = E.
cost?

9- yn3ma.
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3-Tabpu . { COHHHHI KOmMaHzeHcd Ne6 WYy COH KO-

' CHHYCHHUHT YHHHr CHHycHra HucOatura aitujaand, sbHH
cost

ctgt=

sint’
4-Tabpud. ¢ COHHHHI cexancu peb Wy COH KOCH-

'HYCHHWHT TeCKapu KHAMATHra alTHAaIH, SbHU
1

cost’
5-tabnpud. £ COHHHHI KOcexancw nel my COH CUHY-

CHHHHI TeCKapH xHAMaTura anTuJalH, AbHH,
1
cosect = .
sinf
TpurouomeTpHK GYHKUHAJAPHUHT
acocuit xoccansapH:

1°. ApuKJaHuI COXacH.
D(sint) = R, D(cost) = R, D(igt) ilwiﬁ = +§y

.v DAQNDHQ\E (n 4- 1)x); D(sect) HA| .Wll_.aﬁ .w. +a.av.

D(cosect) = (n=; (n+4 1)x); n & Z.
2°. Varapum coxacu (xuiiMataap Tynaamu).
E(sint) = E(cost)=| —1; 1]; E(tgt) =R, E(ctgt) =R,
E(sect) = (— o; —1JU[l; + o); E(cosect) = (— oo;
—11U]1; + o).
3°, JlaBpuiinuru.

Teopema. Tpuzonomempur Pynxyuarap oaspuis Pyur-
gusarapoup, SAvHU,
sin(¢ -+ 2n~) = sinf, ctg(t + nw) = cigt,
cos (£ + 2nrn) = cos ¢, sec(f + 2nw)=sect,
tg(t +nr) =1gt, cosec(¢+2nw)=cosect, n € Z.
4°, TpuroHoMeTpuk PyHKUUAAAD KUIIMATAAPUHUHT HIDOPA-
Japu:

sect =

é’ sin? cost tgt ctg ¢ sect cosec?

_ 1 wopax _ + _ + _ + _ + _ + _ +
I wopax _ + -~ _ - - _ - _ + ‘
111 sepax _ - _ - _ + _ + _ - _ - _

[woope | — |+ | -1 -1 +] - |

5° Xydrt Ba TOKAMIH. 103



in

Teopema. Kocunyc sa cexanc ocydm @dynxyuisap,
CUHYC, MOAHZEHC, KOMAHIEHC 84 KOCEKAHC moK PyHK-

yusaapoup, AvHU:

sin (— f) == —sin¢, ctg(—¢t)=—ctgt,

cos(— ¢) =cost, sec(— t) = sect

tg(— t) = —tot, cosec(— £) == — cosect.
6°. MOHOTOHJHK OpPAJHK/NADH:

\ 0 I = |1 . m | 8= | 1v ox
.\.Qv q0paxK 2 qopaxk qopax 2 Yyopak
m:;o_\_g N oo /_L_\_o_
_8ﬁ_~_/_o N \_o \.__
Jee | o | A g Ao | AP 2] 0
[ etee Pamer] Sl o [P N o | e
[sect | 1 | 0 ol o[ =1 | N P ]|
R R I IR I e I e IS

TpHroHOMeTPUK PYHKILHANADHHHT TPaPHUK-
J3aDPH

ApPryMeHTHHHT
TPUFOHOMETPHUK QYHKLH A KHAMAaTAADH.

ApryMeHT XycycHi#t KWAMAaTNapPHHHHT TPUTOHOMETPHK
dyHkuuacH xuiiMatu 6eBocHta R paauycau aiiaanara uy-

!’

Xycycu#d guiimMarJaapupaa

104

~by

.

10- yuama.

11- unama,

-0 . MYHTa3am

%4 Y
¥ ~ “
/ r [ ! | |
fox
" \ “,3 [ “ yectgx M "
AN m NN
W mm\w?$x%£@gWimﬁwx
g | " _ _ [
N ! . _
| _\ |/ “ o
— 1
12- qusma. 13- yu3ma.
y Y
. | ] ! P 1
off IR W I T | N
g oo
gl I _ [ _
‘ . J
_ _ ¢ | _
T R S T A |
EER TR E G
TATRRRTARRIA
1Y T T
I f ' ~ | ; ]
14- yugma. 15- yuama.

TOMOHJAp U~
CHHHT  Y3YHJHKJIAPDHHU LY
ST aiRJlana pajnuyCH  OpKasu
T7oLOoFMall  MacafacH OuJaan
-~ -XaM Goraukaup. By maca-
.. J1a afilpUM TeOoMeTpUK Ma-
‘' . €8J1aNapHH TPUTOHOMETPHK
;-7 ynKuuaaap épaamuia xag
- K4NRWIra XaM WMKOH fpa-
Tand. MabayMkH, panuycu
" R=1 Gyaran afinanara uy-
KM 9M3MATAH 7 6vpuUaKJH
K¥nbypuaxuu
YHUHT TOMOHHHU TODTHO
Typran & Mapkasuit Oyp-

16- yn3ma.
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yaK CHHYCH Ba KOCHHYCH OpPKanu xyhujaruua udepasam
mymkus: A AOB: < AOB = AB, AB=a, = AOB =

wmoo
— (16-uusma). OD GuccexTpuCca SKAHUHH XHCOOTA ONHH-

ca, y xonnaa kbomnwwm 180° 6yau6, OD=[,, AB=
=@, 9KAHBRAH KYRWIArvWHH €3aMu3:
a,= 2Rsin :woo, l lboow 180",
n
Byaapran R—1 G6yaranaa Kyfulard Hatuxanapuu &3a
0J1aMu3:
1) n=23 6yaranaa sin + w w\ml. nOle m. a; =y 3
1
ly= |w1"
_ o L V2 w «\.M T
2) n=4 6yarauna sinz ===, cos o=, tg =
=ctgr =1, a,=V"3, PI«\M
3) n=25 Gyaranaa MEWHW ulwl_\w._ cos Wﬂ.
LWVB+1), q=1/ =¥5 V5L
4 5 4
o 1 3
4) n=6 Gyaranga sin & = - COS mﬂ%. a =1,
3
5) n=8 6yaranna mEHnuﬁ\wl V2 , cos HHE.
8 2 8 2
auﬂﬁ\wlﬁ\lw. Nmﬂﬁmu
6) n =10 6yaranna mEIHE. cos HHEW
10 4 10 4

10 =

b=V 51, 1,= Y125

106 7~

YMyMaH. IOKOPHAArHAapHH yMyMaamwTupub, KyAuaaru

\kanBalHu KEJTUDHIL MyMKHH:

¢ 0 T | = n T 2n m" ..nhn ® W.n
- 6|23 2|3 |4 | 2
b (O]
sme | o | L[ v3 o (V3 v2Z| L]loe | <
212 2 2 2 2
V33 L o |t V2 V3 | o
cost | 1 5|7 5 5 5
TR I A 7 S B IR S A R
gt [emaly 3 1 (L2 o LB |y o

TpurosnoMeTpHK (QYHKLHAJAD OpacHAarH
MyHocabaTaap

Keatupuw ¢dpopmyaanaps

m =+t
. 2% 4+ ¢ apryMeHT/JIADHHHT av:_,o=ozm_.v:z dyRKUAAIADUHA
¢ va:sm:.E::_, TPUTOHOMETPHK (YHKLHUAJAPH OPKaJH

Keamupuw dopmyrasapu hmm — 4+t wtt,

" udonasosun Qopmyaanapra aitinafd. Byaap Kyiuiaru

AKaapaana KeJTUDHUJTEH:

Bypuaxaap
DyHKIHA

—a [90o—a |o0o+a | 800 —a |186® +a |270° —a |210° +o] 360° ~a
~ sin —sina cosa cosa sina ~—sina | —cosa | —cosa | —sine
— cos cosa \ sina ‘ —sina | —cosa | —cosa | —sina | slna cosa
tg _ —tga ctga —ctga | —tgo tge ctga | —ct8a| —tga
ctg —ctga tga —tga | —ctga ctga tga —tga | —ctga
sec seca | coseca | _cogesal —seca | —seca | —coseca| coseca | seca
_ cosec _ISwmna secs seca coseca |—coseca | —seca | ~seca | —coseca
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Bup apryMeHTHHHI TPHTOHOMETPHK
yHkuuanapu opacugaru MmyunocabarJaap.

sin?t 4- cos’t = 1. (1)
m::

tgt = = Jm +nx, n€Z. ?)

cost
ﬁ~mn| m|_=|n. wmms:ﬂ. RmNo va
tot - ctgt=1, t + wn néZ. 4)
sect = — Lt T +§n ngZ, (5)
cosect= prove) , t#nw, nCZ (6)
u_+ﬁ¢.3mw+§, n€Z. (7)
cosec’t =1--ctg*, t-£nw, n & Z. ()

Tpuronomerpuk pyHkuusaap yaiyH
Kymwum gopMynanapm.

sin(a + B) = sinacosf + sinPcosa. 9)

sin(a — B) = sinacosB—sin B cosa, (10)

cos(a 4+ B) = cos 2 cos B — sina sin B, (11)

cos(a —B) =cosacos 3 sinasinB, (12)

tg(at p)= B o B at Bt Z pnn, n € Z (13)
1 —tgatg3 2

te(a—p)= (B8 g, Ba—pt Toam, n€Z (19)

Tpuronomerpuk GyHKUHANAD AUFHHAHCHHA
YAapHHHT KynaiiTMacu OUAaH AaAMAWTUPHIX

bdopMyaanapu.
aiiiﬂ?%w@ Rmm. (15)
—B +m
5 5 (16)
nomx(_.no%nuwnomgﬁ.@ z .m. B, (17)

108

cosa — cosB = n.wm. Mm. (18)
sin(a + B)
tga + tgB = frvreer-dt mu\m = tnm, n€Z.  (19)
w::w + a)
ctga + ctgB = Snasins’ , a,B#nw, n€Z, (20)

TpuroHoMeTpHK QyHKUHANAD KYNAATMACHHH
YAapHHHT AUFHHAHCH OHAAH aAMAWTHPHIL
dopmyaanapn.

sina - cosf = w_m;?lsiiis_. (21)
cosa - COoS B== W [cos(a—B)+cos(a4-B)]. (22)

sina - mmn@“w_nom?lmvlnoﬁn + BD- (23)

asina +bcosa (@, b € R) udomanu aaMaurtu-
puu:
a) épaaMud GypuaK @ KHPUTHL YCyJu:

asina + kcosa =V a®+ bésin(a +9), tge= W“ (24)

a
6) paUMOHANAAIUTHPYBYH AJIMAIUTHPHII KHPHTHIN YCYNH:
(el @
A big® + +2a1g +ev. (25)

a

asina4bcosa=

14-tg? —
+tg 9
Mawraap
1. dyuxuHaHUHr ¥3rapul COXacHHH TOMWHT:
a) y =14 sinx; 6) y=1—cos x;
B) y=|cosx|; r) y=sin|x|.
2, OyHKUHUAHMHT NABPHHH TOMHHC!
in? 6 Ax ") By y=tg=
a) y =sin 2x; = ———)B = tg —;
) y=-sin2x; ) x cos | Py R g7
r) y=sinx 4 cosx; Aa) y = sinnx; e) y = cosix.

3. Udonanunr MIIOPACHHN AHHKJIAHT:
a) sin 134° — sin 143°  6) cos 10° — cos 35°;

B) sin 82° — tg 82 r) cosec 222° — ctg 222°%;
) tg 112° - sin 185% e) cos311°. ctg 311° . sec 311%
W) cos 5; 8) sin(— 3).
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». ioo% nAwmoJ::E.xm:Emx:..‘._zﬁﬁv:hmém:hm:&zw:o.
cabataap T¥rpu: :

a) cos 100° > cosa;  6) sin 210° < sina;

B) tga = ctgy; r) sina - cosa > 0;
ctga c0S2

n) B2 > 0; e) >0
cosa seca

1
XK) cosa < —}

3 3) ctga> —) 3.

5. ewmxmsﬁmn::.ﬁ Kailcunapu % ydr ¢ynxums, xadicuzapn TOX
dyHKuus, KalicHAapH TOK XaM 3Mac, YT XaM sMacAHrHHK AHHKJAHI:

a) y = sinx 4 ctgx; 6) y = x2cos x;

i
B) y =tg x4 secx; :TE“
X — sin x
cosec x -+ sin x
X = tgx - ctgix; e) Yy —m
)y g g )y ctg x4+ tg x

6. UdonasapHuHr KHAMAaTHHU TONMHI:
a) 3cos 240" —2tg 210°% 6) 8sin 510° . cos(— 300°) - tg 420°%
=

B) sin(z— 1) — nom\H. - _v“ r) 8sin z. |m|"

\2 6
R) sec 420° 4 cosec 760° — cos 21€0° + ctg 03C%;

17= 33x= 3
e) 2sin?— J-tg2—. —.
) . Tt zm, 2

Smm.ﬁaa t
m.mw.nm

7. PyHKUNASADHA TEKIIHPHHT Ba rpadHKNAPHHM YH3KHI;.

a) y=sin3x; 6) y=sin A\« + Wv.

B) y = cos(2x — 0,5);

1
r) y =2cosec A.m.l kvﬂ

P 1 b 1 =
n) v..um ﬁmAwklav_ mvwﬂwSkallmv.

_8. @ apryMeHTHMHr KOJIraH TPHIOHOMETPUK (YHKUNANADHHHHT
KHAMaTIADHHH TONHHI:

24 3 3=
a) sing= — —: - .
) sina % 6) cosa 5o < a < 2x;
B) tga V3 ca<om 1) clge = —
N T . _ S
5 < m 1) ctge =~
1) seca= ¥ 2 e) sina = — 0,9, aAnAqua.
110
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2.§. TpuroHoMeTpHk H¢onasapHA aRHHA aKa
aaMall THPHI

TpuronoMerpux (PyHKUHAJIAD KaTHAWraH udonanap
dycrHaa adHMil WAKT aAMAWTAPHLL TPUTOHOMETPHK byHK -
| IMANaPHUHT XOCCAapH Ba  YJAAPHUHT ¥33pO GOFJIUKAU=
'PHHH sIHA XaM YYKYPpPOK YPraHUIIHMHT MyXUM GOCKWYH-
aup. Lllynuur yuyn 6y naparpadaa ioxopuna xjpub yrua-
rai 1— 23- dopMysanapHyd HUJAATHII KeTMa-KETIMMHHH
Ky/af tannabé gyduaa Gepuarad TPHIOHOMETPHK udoaa-
JApHH COAAA XoAra Keatnpuaaau. TPHrOHOMeTPHK HPO-
JanapHy afHMA l1aKA aaMallTHpHLIra AOHP MHuCOA/apha
apryMeHTHUHI KabyJ KHJWIWIM MyMKHH GYIraH xufimaria-
pu Tynaamu Gepuarad ne6 xapanapu. 3apyp OyaraH xo.-
Ja aJ0XMAa AHUKAAHWIN COXaCHra aJoxXuaa Mypoxaar
- KA/1aMH3.

Mawrxaap
9. Vidonanapuu colnanauiTHPUHI:
8) 14 sin2 —2cos?l; 6) 2 cos*3+2cosb6 —3;
B) 2(sin85 + c0s85) — 3(sin* 5 + cost5) + 1;
1 1 1 1
et — - —— 4ty —,
Jn"mm ﬁm Sm» _mw
10. a) (sin34 cos3)? 4 (sin3 — cos3)%; sinacosa (tga + ctga).
11, (1 + tga)® 4 (1 —tgia).
12. sin2asec2a +- sin%a + cos?a,
13. sin%atga + cos?a ctg a + 2sin a cosa.
14. sintz 4 cos2a - sin* « cos¥ a.
(1 — sin a —cosa)(—1—sin a+cosa)

15. sin (1 — sina)
16. ctg?a seca—1 + sec? a sinz—1 .
1+sina 1+4+seca
17. >+mn=a|ﬁ\._|m§n.
l—sina 1 4+sina
1 —cosa L +cosa
18. ~+8mn+.—\~18wn

19, sinda 4 cost a -+ 3 sin? a cos®a.

20. Arap sinaz +cosa = ¢ 6¥aca, Kyfinnarn nporanapHu ¢ napamerp
opkaax udonanaur:

a) sina . cos a; 6) sin?a 4 cos?a;
B) sina —~cosa; r) sinta - costa,
21. Arap tga -+ ctga =1 Gfuca,
a) tg7a 4 ctg?a; 6) tgda - ctg3a HH TONHMHr,
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k]
2. 0<ac Py 6¥aca, Ky#uaalH TEHrCH3AMKNAPHH HcBOTIAHI:
a) tga 4 ctga > 2;
B) tg%x Jctg2a>2; j
a—apryMeHTHHHT Kanlajl KuiMaTnapnia Tedrjux GeirucH ypuHan 6f~ |

aaau?
23, CucreMajan @ apryMEHTHH YHKapHHT:

6) sina -+ coseca > 2;
nvm_=n+8mmn:vw.

tgta + ctgta = x,
* tg% + ctgla =y.

24. CucteManan a Ba i apryMeHTJapHH YUKAPUHT!

xcosa + ysin 3 =aq,
xsin § —ycosa="b,
(x2 4 y¥)(sin*a 4 cos?B) = 2ab.

3-§. Tpuronomerpux afHusiTAapHH ucGoTAAmM

Tabpud. Afnuam ne6 TeHrJUKHHHT TAPKHOMra KH-
pyBuYH ¥3rapyBUMNaPHUHT HCTA/AraH KufiMaTaapuia TyFpH
6ysa osanuran TeHrJIHKKAa afTHAALM.

TpuronoMerpux afHuATHH ucGOTIAUW — 6y TPHUIOHO-
MeTpHK GYHKUMAAapHU OOFJ0BUM (dopMmysanap épaaMuaa
TEHTJIHKHUHT OUpP TOMOHMAA TYPraH TPHTOHOMETPHK H(o-
JAHK YHHHT HKKKHHYM TOMOHHMAA Typrad udopgara TeHr
IKAHAUTHHKH UCOOT/AAI AeMaKkAup. ByHunr yuyu 1-§ nuur
4—9- 6ananapuaa KeaTupuaran ¢opMmyJaanapaan ¢oiaana-
Ha Ouwiuw OuWiaH OWPraJumKia INPaKTUKYMHHHT ajre6pa
KMUCMHAA KYpuJaraH afinuil aamaluTHpuu QGopmyaanapyu Ba
TEHI KYUYJHJUK TEODEMAJIAPHHH TYFPH TaTOUK KuJaa GUauL
Kepak. ,

TpuroHomeTpuk afHusITAapHM MCOOTJAIMAA TEHFJHKJIA
KaTHalWaéTraH aprymenT xaby,a KHAWWH MYMKHR G6yarau
KuiiMataap 1ynaamu xucobra oJunHuG, wy TynaaMpaa Ka-
pa/siaéTran afinuaTt yeOoTAAHALN.

AftnuaTaapau uc6oTIaUIAA IOKOPUA KeJTHPUAraH dop-
MyJaJnapial TallKapd KUK TeOPEeMACHHUHT yMyMJall-
rai Hartuxacu Oyaran ¢QopMmyJaanap - xaM HIUJAaTHAHIIH
MYMKKH Gy/140, yaap Kyfiuaarunapaad u6opataup:

. 1 . - . -
sin na = Cysin a cos” 'a— C3 sin’x cos™ % -

5 . -
+-Chsin®a cos™ "a—..,
112

\arap n =2k + 1 6yaca, oxupru xazu (— 1)*sin"a; arap
k-1

] 2 . —_ o

\n =2k 6yaca, (—1) ~ nsin"'acosx Gyaanu).

1 . : - 4 . 4 —4

nof:nomoomaglﬁum_:mnoo%m9+0=m598w=ni...

(arap n=2k+1 Gyaca, oxupru xamu (—1)"ncosasin”"'s;

arap n=2k 6yaca, (—1)*sin"a 6ynanu).
IOKopuna kearupu/iran gopmy.aanapiad gyfuaarua xycy-
CHIl HATHXAJAPHA YHKADHII MYMKHH:

a) sin 2a = 2sina cosa, cos 2a = cos?’a— sin*a =
=1 — 2sin’a = 2 cos’a — 1,
g2a— 22 ctgia = 1
1 —tg2 2ctga
6) sin3a = 3sina — 4 sin®a, cos 3a = 4 cos’a — 3cosa;
B) cosda =costa—bsin%acos®«x + sin'a, sinda = 4sinacos’a —
— 4sindacosa. Oanunrn naparpadia Keatupuarad gopmyJaa-
Jap Ba sinz xaMmIa cosna Jaap €paamuaa afpuM TPUro-
HOMETPHK aMHUATAApHY HCOOTJARILHK KYpHO YyTamus.

I-Mucoa (sina+ sinB)?+(cose 4+ cos®)? = 4cos? = Mm

ANHUATHH ncOoTAaHT.

Mcb6otu. Mabaymku, Oy alHUATHM HCOOTJIAIIHUHT
OMp Heuya XuJ ycyJaH MaBxyn O6yaub, yaap gyiuparuua-
AMp:

a) mmm: a -+ sinB)? - (cosz 4 cosB,? = sin’a 4 2sinas n B +-
+ sin®8 -+ cos*a + 2cosacosB 4 cos®P =2 4 2(cos a cosP +
+sinasinB) =2 +2cos(a —B)=2(1 +cos(a —B)) =

— 4cost * 7,
w F
6) (sina +sinB)’+ (cosa +- cosB)®= Awmmz - .wm - o8 nmmv +
RnTm. lem” 20—08 ¢ . .a+8

+Aw8w S~ - cos— v 4cos 5 Aw_: —+

g a8y a—B.
-+ cos® 5 vlgno% >
B) 4cos*“=F — 2(1 + cos(a — B) ) = 2 + 2 (cosacosp -+

+ sinasinB) = sin’a 4~ 2sinasinB -- sin*B 4~ cos? a 4
-+2 cosacosB—+cos*B=(sina+sinB)?}- (cosa + cosB)

AfnuATHN uc6oTaaW/Aa YMYMaH 3HI KHCKA Ba PauHOHAJ
yCyJa TaHAaHajH.
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5-mucos Arap a8+ y== 6yaca, sina+sinf+

3 1
2-MHucoa. sin®acosa = — sin2a — — sin 6a afHUATHH
S 32 32 + siny H%omw cos W cos .M: HH UCOOTJIAHT.
HCOOT/1aHT, [
8 3 HNcb6ormam. sina 4 sinB + siny=sina+ sinf+sin(a
HUc6oTh. mS:no%nHAPmeQno% HAI_.mBmQV = \ a+ 8 '”l@@._. ! n+m+ nm._.._.m ot
2 2 + B) = 2sin cos -+ 2sin cos =
1 - 1 1— cos 4a 1 2 2 2 2
= m.m_:wnw_: 20 = — sin2a ——— = — sin 22 — a8 w—28 a+8 at? i 8
_ _ 8 _ 2 | 16 - 2sin 5 AnOm w_ —+-cos M.v“wmm: 5 2cos SCos 5 =
—% sin2acos{a = — sin2a — —sinbax + — sinZa = 3 §in2a — r a 8 a 3
1 16 32 32 32 = 4 sin Al — Iv COS — €OS = = 4C0S — COS ~ COS ~-.
_ I_I sin 6a 2 2 2 2 2 2 2
32 : Mawrrap
3 Muco.a. TerraHKHH HCGOTAAHT: ARrpaTaapui HCGoTraur:
3 25. sin 2z — tga = cosa - tga,
COS =~ Cos 28 05 3F ...COS M _ I-I_l 26. coso - coseca — sinz - seca = 2ctg 2z,
15 15 15 15 24 T x
. 0 . 7. ﬁ?+i+£?llv = 2tg2a.
Wc6ortu. Bepurran kynaitmana m+_lma ==, IM.T ) . 4
i
I_l .—Mwalnlﬂn \quu + mm =T SKAHUHM " Q Nw. ,—Ilﬂmﬂ Lt _l_lamR =— »WMu.
15 A ¥ 15 Xucobra oacak, y xod- 29, (sinz 4+ cosa)? — (sint — c0s2)? = 2sina.
AA KeJTHUPHII (POpPMYJ/IACHUra acocCaH: 30 sin 2a cosz o 2
x o 4x T 228 , 3% L 7n * (14-cos2a)(1+cosa) g 2°
cos MW cos _l_w:.nOm I =—C0S ._w cos B cos m.: cos _Im. = 31. 4sinacosda — 4sin%acosa = sln 4a
a o a a a
2n 2= iz Tr 6n 6% 32, mh8m — —sin lv AnOm — —sin iv sin — = sina,
— qin2 — 2 2o 2 = 2 — gin2 — —_ 4
_ sin _mBm anow _mSw _mmsn _mno% 5 4 4 Aalww
oisin - sins 3x = 33, (cosa—cosB)2+(sina—sinB;2=4sin? 5
sin 15 sin 15 = - /
14n 34, 3—4sin2a=4sin l.w.n + nv sin n.wl —_ n\.
in? —
—_ S 15 1 35. cos?(a 4+ B) — cos?(a — B) = — sin 2asin 23,
r .Mﬂ.l. . a 32
Qigin? — 36, sina — sin2a 4 sin3a = »m_zw €0Sacos W
15 37 1+ cosa 4 cos 2a 4 cosda 9
. == .
4-Mucon. sin6l°--sin47° —sin25° — sin 11° = cos7° 2cos?a + cosa—]1 cos
TEHIMJIUKHUHT ,_.w%_u:\_:n:m: Hc6OTaHr. 38. sina 4 sin 3a 4 sin5a 4 sin 7a = 4cos a cos 2a sinda,
Mc6oru. sin61°+sin47°—sin25° — sinl1° =(sin61°4 * i
s . o . s . i et \.~ - = T e
~+5in47°)— (sin25°+sin11°)=2sin54°c0os7°— 2sin18°cos7°= 3. V1 sina - sine =2sin 5. 0<2<3
= 2 cos 7° - (sin 54°—sin18°) =2 cos 7°2 cos 36° sin 18° = 40. tg3a —tg2a— tga =tgda - tg2a - tga.
o e o M.a Mﬂ “w
= 4cos 7°cos 36°sin 18° =18 _ 2cos7°cos36° 3% 41. sin’a + MEAI + nv+ MEAI - nv -
cosl8® cos|8° 3 3 mm
o 8in72° o €Os18° ° 42, tga + tgd + tgy— tgatghtgy = sinfa+3 + 1)
= = = . 1 P .
cos? s cos7 " cos7°, €oSacos3cosy
115
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sin®(a + B) + sin*(a — B)
43, =
2cos?a cos?B tg'a + tg*.

44, 3(sin‘a 4 cos'a) — 2(sinba + cosba)=1,

5 sin®a Lto? . . .
" cos'B g2Bcos®a==sin%a 4 tg?3.

T
46. 2c0s%22 -V 3sindz —1 - sin Al% + Anv
2sin%2a ¥ 3sinda — 1 . A ™
sin {4a — Nv

. sinte + costa — 1 2
* sinfw4-cosba—1  3°

cos 4atg2a — sin 4a
— = — tg?2a,
cos 42ctg2a 4 sinta
T

49. 4sinasin Alw 4 nv sin A.m. — nv = sin3a.

. 1
50. cosba-—sinba = Mano%n -+ cos32a).

4 ™
51. ﬂmAM. - nv + Qm_fM..lnv == 2sec 2a.

3= n
52, —_—— = )=
cosatg(nta)tg h B nv cosec Aw pv 1.
1 \2 2 2
93. Am_.nn._- - v + An0m9+ ! v |A»m9 + l_lv =5

v

sina cosa tga/
3
54. sin6a cos32a+cosbasind2a= 2 sin8a.
a a a sina
55, €OS —C0S—,.CO08 — = ——— .
2 7% o o nEN
2"sin —

56. sina + sin2z + ...+ sinna = msalwnnowh:.ML 1
a

TeHrIMKIapHH HCCOTNAHT:

57. cos23+cos?l — cosdcos2 =1,  58. 8casl0°c0s50°0s70° =V 3,

59 1g20°tg40°tgb0°tg80 =3, 60. cos Z _cos 2 - 1~.
5 5 2
61. cost z ImE.H = E
12 12 2
118

T~
; 62. cosec — = cosec 7 -+ cosec —.

2= 3=

7 7

. lllapTan aiiHUATIAPHH UCOOTINAHT:

63. Arap z + § + y == G¥aca, y xo11a

sina 4 sinf + siny= 4sin Z sin £ sin uu.
2 2 2

64. Arap a 4B+ ==, a, B, ﬁmw + kr, k€ Z 6Faca, y X0o1Ra

tga+ tgB + tgy = tgatgf tgy.
65. cos?a }- cos?3 = a 6¥aca, y xonna

cos(a — B)cos(z + By =a— 1.

m—1 1 n
Cﬂ = * o o
m gb 2m —1 <#< 2
ca, y xonna a—+8 = W
67. Arap a +B =71 6¥aca, y xonma cos’ + cos2B + cos¥ =
== 1 4 2cosacosBcosy.
68. Arap « -8 =17 6¥aca, y xonma sin’a 4 sin?i+ sin?y = 21—
— cosa cosfB cosy).

66. Arap tga= L 0<B Aw 61~

4-§. TpUroHOMeTPHK TEHICH3IHKAAPHH HcooTaam,

Bup HOMQBAYMAL MeH2CUSALK 1e0 f(x)Vg(x) Tenr-
cusiukka abitunaau. By epma V Gearn >, <, >, <
Gearuaapaan Gupu O6yan6 f(x) Ba g(X) J1ap TPHUTOHOMET-
puK (YHKIUAJAD KaTHawra# udoranapaup.

TeHrcu3uKAap GepuiHuIMra Kypa AKKH XHJIA MasMyH-
ra sra 6yMmu MyMKHH:

1. Arap wyHia#h A cOmAMTymAaM Tonuacaku, Gy Tyn-
JaMra TerHmau xap 6up x yuyH f(x) Ba g(x) sap annk-
nanran 6yau6, f(x)>g(x) TYFPH TeHrCU3JIUKKA ajinanca,
y xoaaa f(x) > g(x) aanui (wapmeu3) menacudauk et
afitTunanu. ByHnail TeHrCcu3fauK/ap OAaTAa ucborTnananu

9. Arap myHaaét B conan TYnJaaMmHH TOMHWI tanab Ku-
AWHCaku, 6y TymJamra Terumau xap Gup x I1a f(x) Ba
g(x) aap anugaauras 6yano, f(x)>g(x) TyFpH TEHICH3-
JAUKKA a@sianca, ¥ xoana f(x)>g(x) wapmau menzCcus-
Aux ne6 aftuaaad. DyHnait TeHrcusauwkJap €uHJIand. B
TynJaM 3Ca YHWHT €dHMJIapd Tynaamu nefiynalu.

Tenrcusankaap Guaas uw kyprania y €xu Oy waxa
aJMalTHpHIIAEp OGaxapuura TYFPH KeJaaldu. By wakx#
aIMaIITHPUIL/APAA TEHT KYY/IHJHKHH CaK/JI0BYH TeopeMa-
JapaaH 6ab3uaapHHU 3CAATHG JTaMH3.
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—_— 3sina _
77, —y 3 < — <V 3.
«\ < 24 cosa A«\.
1 1 1
78. sin mlwm:_ o 4+ sin y >0, n>2, ncN

5-§. Teckapu TPUTOHOMETPHK (yHKuUHsIAp

IOkopunaru mnaparpadapia TYFPH  TPUrOROMETPHK
¢GyHKuUAIAp XaMAA YA3PHHHT XOccalapy Ba rpaduxaapu
Xakuna TyxTaaub yrunau. Arap Gepuaran QyHKuus Ka-
panaérran OpajMKia MOHOTOH YCyBud €KM KamawBuu GyJ-
Ca, ¥ X0/Aa my dynxuumara Teckapn (QYHKUMAHHHT MaB-
KYNNUFY IIapTUra acocaH TPHrOHOMETPHK (YHKuHUsiIapra
XaM TeCcKapu TPHTOHOMETPHK Pyukuuaaap MaBxyn 6y.aub,
yJaap Kyfuzaruaapiad néopatiup.

l-tabpud. Bepuaran x € [—1; 1] connunr aprcuny-

cu neb y¢ —I Im." m_ Jla aHMK/IAHTaH BA CUHYCH X I'a TeHT

6yaran y=arcsinx Qyuxuuara antdaamu: y=arcsinx —»
——> sin(arcsinx)=x, — W%z %um., ~1<x<1 (17- uusma).
2-trabvpud. x ¢[—1; 1] connunr aprxocunycu ne6
Kocuycd x ra TeHr Ba 0y <(w a aHUK/JAHIAH Yy=—arccosx
GynKuuara afTUIagn: y == arccos x =» cos(arccos x) = Xx,
O0<y<n, —1<x<1 (18- unsma).
3-Tabpud. x& R COHHUHT apkmanzency ne6 TaHreH-

T ki
CH X ra TeHr Ba IMAV\AM Aa aHHKJagrad y =aicgx

Ly ﬁ Y

T

Nl

y=areSinX

)

y=arecosx

-1 a 1 X

-E
K

17- unsma. 18- un3ma.

120

Yy ,

Ny <

z

/QM ety

I y=arcttgX
g X

x\\

N

19- yu3sma. 20- unsma.

GyHknuara aitunagu: y =arctgx => tg(arctg x) = x,
|WAzAW. — o0 L x <+ oo (19-ynszma).

4-Tawvpud. X€ R COHHWHT aprromanzexcu 1e6 Ko-
Taurencd x ra Tedr Ba 0<y<w na aHUKJIaHraH y==arcctg x

Gyukuuara afTunanu: y = arcctg x =» ctg(arcctg x) = x,
O<y<m — oo <x<<+ o (20- yusma).

Tecxapu TpuroHomMeTpHk GyHKUUAJIAD-
HUHL 4COCH@ Xoccanapu.

. AHuKJAaHUIm Ba Y3rapum coxaaapmu:

y=arcsinx  D(y) =[—1; 1]. E(y) HEI W“ ,m. _
y—arccosx  D(y) = [—1; 1], E(y) = [0 =l;
y=artgx  D(y)=R, E(y) u_nw“ &
y=arcctgx  D(y) =R, E(y) =10; =[.

2. Kydrt Ba TOKAUTH:

Teopema. Aprkcunyc éa apxkmanzenc mox GYHrKyus-
AQpoup, APKKOCUHYC 8@ APKKOMAHIEHC 3ICA MOK XaM,
aHeygm xam smac, ABHY
arcsin(— x) = — arc sin x; arc cos(— x) = © — arccos X;
arctg(— x)= — arctg x; arcctg(— x) == — arccrg x.

3. Tpadbunkaapu:

Teckapu TpurosoMeTpuk GYHKUNUAJADHUHT TpaduKaa-
PHHHM XOCHMJ KHJHIU yYyH TpPHTOHOMETPUK (pYyHKuuAASP-
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HUHT TPadUKAAPUHH Y= X TYFPH YH3UKKA HHCOATaH CHM-
MEeTpPHK aKCJAHTHPHLI Kepak.

Teckapu TpHrOHOMETpHK (QyHKuUHAJLAPD
opacunaru acocufi MmynocabGaTaap.

1. arcsinx -} arc cosx = W. Ix] <
2. Eam.a+m§maﬂ.m.. XER.

3. arcsinx = ﬁ »annOm\_ —x* 0gx< 1
—arccosV 1—x*, — 1 < x 0.

m~oﬁm\~l\z 0<x<1;
4, arcsinx = *
«\.Tuhn
mannmla —=, —1<x <0,
5. arc nomkﬂﬁ arcsiny/ 1—x2, 0<x <K 1
| =—arc sin/ T—x2, —1< x <0.
arctg —— «\T.xu 0<x;
6. arccos x == *
d\ — %2
w4+ arctg ——— =¥ _1gx<0.
M:nn_m -, X V 0;
7. arctg x = w
arcctg < x <0.
i arc cos Ii_ll. x> 0;
8. arctg x — __._.un
—arccos ——, x <0,
N Vitx
arcsin l_l. x>0
9. arcctg x= «\I._ag
m—arcsin ——, x < 0,
B Vit
arctg L , X>0;
10. arcctgx = * |
=-|-arctg pt x <0,
122

1-Mucoa arcsin 20 arcsin .W arccos M.w.mlw TEHI'JINK=-
) 29 13 377

. HHHT H%—ub_\:—sﬁ:ms TEeKIUWPHUHT.

Eunm. Kyrafiauk yuys Kydnaaruya OGearuaamjap
KHpUTARJIHK:
T of 5 of 352

a==arcsin I@ = o arcsin —, 7 —=arccos —
T - 13’ 377

1) oA A_ = 0<a<, oA > <1 => 0<B< 7

wmm o 20 I.” _ LR
oAmdAH YoAqA V » O<a—B< 5

2’ 29
y xonna O0<a—B8 < W, oA.ﬁAW. abiu a—B, 1€ Aou Wv

6yau6, Oy aca siné, COS¢ JapHUHT MOHOTOHJIMK OpaJHFH-
JAHup.
2) cos(a—B)=cosa cosB+sinasinf=y"1—sin’a})/ I—sin*g +

+m:§m§@“d\_lA% : —\ﬂlA:v +wlo..wHWw.

cos lnoAE.n Smwwm Immw aeMax, cos(a — ) ==cos
T %L 377" . 1-
1) Ba 2) aapuu 9bTHOOPra oJcak: a— =17, ADBHH
arcsin = — arcsin 5 — arccos 352
29 13 377"
2x .
2-MmHcoO Ja. 2arctg x=arcsin o afHUATHH HCOOT~
X

naur.
Hc6oraawm. Kyblunaruua Gearunamnap KMpHUTARIHK:

T T T T
1) ¥ x yuyH lWAwnA.m A]YlMAgAM.

<1 ywn —o<B<5

Jemak, a« Ba § Jaap mAIW .Hlv 6yau6, 6y sinf yuyH

MOHOTOHJAHK OpaJHFHIUD.
2) sin mn = sin (2 arc tg x) = 2sin(arc tg x)cos (arc tg x) =

—o X 1 2
yiTe ViFs 1+
wE?RmS 2 v“ 2% sin 2a = sin 8.
1422/ 142

1) Ba 2) aapuu 9BTHOOPra oacak: 2a =B, ApHU
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2 arctg x = arcsin 2%
gx= 1+ %2

3) AAHMATHHHT AHHKJAHMLI COXaCHHHM TOMAMM3:
| 2x
114x2
<=> (Jx|—1)!>0. By sca ¥x€R yuyn xap AOuM
tyrpu. [lemak, Oepuirau afiuuar uXTHEpuAi XC€ R yuyH
YpUHAUIUD

3-mucoda. arctg

K1 <= | 20| <1422 <= | X[F=2 x|+1>0 <=>

W + arctg mmV arctgl TEHrCH3/HK HC-

GOTJAAHCHH,
Uc6oTaaw. Kyaafank yuyH Kyfnmaruya Oearsaai-

J1ap KHPUTaAAUK:
aZarc tg W, @“xmanﬁmw, ,%H\M:n tg=1 m..

Hemak, a + 8> W 9KAHAMIMHA HUCOOTIAIIMMH3 Kepak.
2 =
O DR A | BT
F<1=peloi 7|
0<1 = 4m_o“ m,
a8, 4on“ Wv 616, Oy 3ca tgf yuyH MOHOTOH YCyB-
4y OPAJHKIHUP.

2) tg(a -+ B)>tgy éxu tg (a+-p)> 1 sxauunu ucboraah-
MU3.

2
tga + tgf - 5
1—tgatgh

2
t3

tg(a +B) = T 5=
=53

Jemak, _._ml_ >1 = tg(a+6)>tgT.
1) Ba 2) napnu 3bTHGOPra oncak, a+§>y, AbHHA to(a+8)>

>tgy 6yau6, GepuaraH TEHTCH3AHK TYFPH IKaH.

Mawrxsrap
HdonanapHuar KUEMATHHAM XHCOGJAHT:
«\w.r

79. cos(arc ﬁm\m + arcsin .Iw. \

124

80. EA arctg 2 4+ arc g Iw.v

8i.t maommz\ m + arcsi W
81, tg( \ _mv csin mv.
82. noAAwm_.QmAluwlvv.

~ u
83. oomw,\ ey arcsin Svl mSA.M .,:nmmz Sv, _S_Ar

_ _
84. mSAW m_.nm:_ uv nOm A.wl En&: hv. _a_A_.

TeHrAuKAapHAHT TYFPHAHFMHA HCOOTAAHT:

85. arcsi .m+ i 12_ =z
., arcsin — == e
arcs 13 mnnmnﬁw 9

T

86. arcctgy 3 + arc ctg(2 +y'3) = e

wU T — arct == arct —_
. csin a

88, arctg | +arctg 24+ arctg 3 ==

1 1 11
89. arccos 3 + arccos — = arccos AI V

7 14
4 2 2
90. arcsin — 4arc cos —— = arcctg —
5 V5 11
AfiHusiTnapHi HCOOTAAHT:
1 x—1 =
91, arctg — +farctg — =—, 0.
é mk +ar mk+_ 4 x>
92. 2 arccos %H arccosx, —1 € x < 1.
9x —x?
93, arcsin (x — 1) + 2 arcty —hk L WJ 0<<x <2
x
i x 1
1—x M.. >—1
94, arctgx +arctg — =
g m~+k —3n H
A. . kAI-- .
95. 2 arctg x - arc si 2« 1
. n = .
g I4x? it
9. arctg — + arctg 2 = = 1{U] 0
. — r —_——— - 00] — :
g +arctg— =7, a€l--o0 —1[U] 0; o],

97. arccos 1 + arc cos y = arc cos(xy -= ¥ 1—a2 ' T—y3).
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98, arcsinx — arc sin y = arc sin(xy’ T—y2 — y y/ 1—x%).
x+y
99, arctg x - arctg y = arc tg .
l—xy
xV 1 y-yV1 -xi

VIi=xtyT=yi~zy’

100. arc sin x 4 arc sin y = arc tg

TenrcusmkaapHs HcOOTAAHT:

:: a m:_m Vm:nm_n sm .
.lmn T Alov

1 2
102, - -
arc ¢os 3 > arccos 7

3
103. arc tg 2 — arc tg «\wl > .M.
3=z

4 1
104. arcctg ry 4+ arcctg 3 < i

~°m m:uﬁ I_l nﬂn AG» zl hﬁw o
.

MQ sin I—I arcco + ar -
.
@ arc cos C COS w

_SPRoPV hd _'u»
. wm nm# mnnnomm|m8m: 5

25 5\ 2
108. 3 arc noAI |_\.m.lv — 2 arc mSAI .m%v > wmﬂ

8
109. arcctg(—3) < 5 —arc tg 3.

2 2
:c.mzxm .mn .I:ﬁm M v W

V BOB. TPHTOHOMETPHUK TEHTJTAMAJAP BA
TEHICH3J/IMKJIAP TPUTOHOMETPHUK TEHTJIAMAJIAP
BA TEHI'CHU3JHUKJIAP CUCTEMAIJIAPHU

1-§. TpuroHoMeTpHK TeHrIamanap

IOxopuaa aarebpa GynuMuaa TeHrJama TyWIYHYacura
Tabpud Gepub Yruaras 3gu. Arap F(x,y,..,2,a,0b,...)
dyHkuuA conna TpaHcueHieHT ¢yHkuusa Oyiaca, y Xoana
F(x,y,...,2,a,b,...,c)=0rTenrnamara cOANA TPAHCIEH~
JEeHT TeHrsama pefunand. TpUrOHOMeTpPHAAA TPAHCUEH-

126

ACHT TeHIJNaMajaa Karsawaérran ¥srapyBuuJjap ycTHIAA
TPUIrOHOME@TDUK Ba TECKAPH TPUIOHOMETPUK aMaJnap Kar-
Hauca, y xosna OyHmali TeHIaMan8pHH MPU2OHOMem-
Puxk mexzaamasap ne6 xapasanv. Xap Kaunah TPHroHo-
MeTPHK TEHI/IaMaJapHH €4Hml 9HT COAAA TPHUrOHOMETPHK
TeHr/1aManapHu euuura xeiatupuaand. Byaap xyi#umaru-
Japaup:
sinx==a, cosx=a, tgx=a, ctgx =a.

By Tenrnamanap a uunr xampalt xufiMaTJApHAA e€UHM-
ra sra 6§iuwiu Ba yaapeH equmr QopMmyaanapu 6uaas Ta-
HHINANJIHK.

a sinx =a _ CoOS X =a
lal<1 A= {(— Nrarcsina4 |A={+ arccosa-+
+ kxlkC Z} + 2kn|2 € Z)
a>1 A=y A=
a<—1 A= A=
a=1 \_Iﬁm 4 UmkEZ W A= (2tnjk€ 2)
Q= —1 muAIW+m§;mNW A= {z+ 2%r k€ 2Z)

tgx=a A= {arctga+ ralkCZ}

acR
ctgx=a A={arcctga+tknkCZ).
Mawrarap
Tenraamanapuu euunr:
3
1. sin2¢= — le 2. tgx=y3.
3. cos = = \.Sla. 4 ctg2x = — _Il
2 2 Y3

X T
5. nomAlllv —1=0. 6. tg(x + 15°)41=0,

2 6

— k17
7. «\w ctg(bx + .mlv + 3 =0. 8. 3sin2x—1 =0,

TpuronoMerpux TeHrnaMasapHHHr TypJapd GuaaH Ta-
HHUHIAAH OJAMH KyAWAaruAapHu TabKHAAAG ¥TaMmus.
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TenrnaManaphu euuin »kapaénuia 06ab3u 6up 1wWaKa
aaMamTHpUIAAp Gaxapuaand. Arap Gyunait aaMauwTHpHLI=
Jap TeHrnamMajapHHHr TEHT KYUYJuaurdra  HOUp Teopema-
Jaapra acocaasrad 6y/ca, y Xo/1a XOCHJ 6yarad Tenraa-
MAuuHr equMu OepuiraH TEHTIAMAHUBD €YnMH 6y anu.
AkC XO/n[a eunMJap TeKIIMpHAHIIK Kepak. [lpakTHKyM-
nuur ,Aare6pa® KucmuiaH MabayM 6yarad Oy MabayMoT-
aapra IV 606, 1§, 4—9-6annnapnary 1 = 25-¢popmyaanap
Xamia TPUTOHOMETPHK TeHI/aMaiapHuH" Myafisu Typaa-
DHHM €YHLIAArH TeopemaJap Ba dopmysanap Kywnod Ka-
paaanu. TpUroHOMETPHK GyHKUMSHUHT anuK OHp KuiMa-
THHY GepaiuraH apryMeHTHHHI KHAMATH 4YEKCH3 kyn 6ya-
rawJurd yuyH TEHrJAMaHHHT OMP XYCYCHH €4HMUHU 01~
FaHLaH CYHT yMyMuit eanM (OPMYJACHHH XOCHI KH/IWUI
MYMKUH.

1. Aire6pauKk Tenraamasapra KeJaTHpnia-

LUTaH TeHrJamaaap.

Byunait Typra f(sinx) =0, f(cos x) =0, f(tgx) =0,
f(ctgx) =0 xkypunumaard TEHrAaMasnap Kupajd. By epna
J(sinx) =0 ~ A =sinx,

f(1y=0
Vsinx = £,) Gearunam KHpuUTHUI OuJIaH (arap f(¢) =0
teurnaMa &, o, ..., t, WAAH3JApPra 3ra 6yaca) xocua
6yaran copna Tenrjamajap eunaub, OepHAraH TeHrJ1aMa
WIAKH3JAPH XOCHJA KHIHRAIH.
XyAAW LIYHHAHTACK:

f(cos x) =0 )\A t=cos x, {cosx = ¢, \/ cos X = L\ ...V

~{sinx=1¢, V sinx=1£,V..V

f(¢)=0
Veosx=t,}.
t=1tg x,

Embuolﬂ D e "~ (g Xt \Vigxmty\/ o\ tgx=1t,).

t=ctgx,

}mevﬂo)\“)szo ~{ctgx=2,\/clg =£,V...\Vcigx="1,
1-Mucoda 2sin?x-tsinx—1=0 TenrnamMaHu e4uHr.
Euww. 2sin’x +sinx—1 Ho?_p sinx=14,

2¢*4-t—1=0
sinx = ¢, 1

_ | ~sinx= —lvsinx=—~
ty=—1Vty=— 2

2
)L?F.l.w. + w;a<knuA|.Cs.w+Sia. m¢ Z).
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¥
%

¥ a506. ﬁ — 2 fonmné NW U A (—1)m w+§_sm&

w.z:no\_.m no%?i. m.v ImmE Alw lav ._L.hoé:?
aB:E:mas:_..

Euum. wnOmnAk+Wvlwmﬂ=Am —x|+1=0~

3 J
. x ;o om cos{x =)=
\(wa..,A\T_- lewnOm x+ m.v,_l_ﬂot 6) T~
\ 2623t +1=0
nomﬁal_u.mvﬂﬁ / x 1
B | 8,.1. av ~<8mﬁa+ @v 5
fo=1V ty=- ;
2
).C«“I.W +2nn\/ x= + W I.Mnl_»an.
Xaso6. A Hm+§%m& cﬁ |m+w§§m&.

Mawrxaap
Texrnamanapuu euuHr:

9. cos2x +cosx =0,
10, SAa+ WV + sec A\i. m.v +2=0.
1. nmAx+ wv +£AH J«v I

3 6 V3
12, 2sin? x + 2sin x =/ 3(1 + sin x).
13. 2ctg?x 4 2cosec?x — Tctg x + 1 =0,
14. 4sin3x 4 8sinix —sinx +2 =0,
15. tgix —tgx +tgx — 1 =0,

X X

16. 2sin5 x = 3sindx — 2sin — cos —
st 5 cos 5

2. Bup XuJ MCM/IM HKKHUTA TPDHFOHOMETPHK
GYHKUMAHHUHT TEHFAUT Y WapTHAaH Gofinaaa-
HWO6 eunJalUrdd TEHraaManap,

1- Teopema.  x, yER:
sinx =siny <=>» x=(—1)*y +n=r, n€Z,

. 2- TeopeMa.  x, yER;
COSX =COSYy «<=>» x=1 Yy + 2nx, n¢Z,

9—-2310 129



. 3-Teopema. ¥x, zmb/ﬁ Ma+?ﬂ\ameu

tgx=1gy «=> x=y-} kn, BEZ.

3-Mucoa. sin7x—sindx =0 TeHrJaMaHH EUUHT:
Eunm, sin7x—sinbx=0 <«=—=> sin7x=sinbx <=» 7Xam

=(—1)"5x+nx *ﬂ% Tx=5x+2kx, n=2k, )
.N\ﬁ"'m\ﬁ;*i.ﬂ.*lwk.du n=9 N.._I—

X =kr, n =2k,
: n kn
k-,\m+ 5 n=2k +1.

>
<=

% aBo6. E\amﬁiwhvmﬂ;m &.

4-mHucoa. Amﬁmal Hv Iﬁw?i. wmv =0 Tenriamanu

€YHHT. ¢
Eqnm. ﬁmﬁwal .M.V lﬁ?+ wv =0 <=> ﬁm/\mal.wvu
= #mmk._- Wv <=» 2x— m“k._u m..._;aa —r x= w.+ nx,
XKasoo. A .w +nxiné Nw
. Mawmwarap

Tenri1ama1apHu eYHHr:

(3042 Z oo,
17. Sm/wa+ 7 4-cos T

k11 k13
18. sin Ak+ m.v +cos A.«+ .mlv = 0,
19, HA.M.T«V = Ccig x.

20, ET+ _mmv +2Ak+ Wv =0,

(1

w_. nmAk| Mv ﬁm ﬂk+ .M.v ~mk+ﬁmwx.uo.

i T X
/ ; =

22, m~=nfk+ mv lu:_»,N .lkv —sin nokm.h + —Wv - sin x.
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3.sinxBa cosx ra HHcGaTan GHP KUHCAH
G6yaraH TeHraamanap. ;

430

= -1 . S
@, sin"x + a,sin" xcosx +...4-a,_, sinxcos” x4

"

~+ a,cos"x =0 (1)

Kypunuiinaru tewrnama (6ysaa a,€ R, i=1,n) sinx, cosx
U8 nuchatau Oup xuucau Tedrhama Ae6 arananu,

Arap @, =0 6yaca, cosx =0, X = W +nw;n€Zcon-

Aap Gepuaran TEHTNIAMAHH KAHOATAAHTHDPAAH. ,
Arap a, #0 6§aca, cosx 40 6yaub, 6epuaran TeHrs
Ma :

agtg"x +atg" e+ ...+ a,_tgxta,=0 2)

Kypunuwra Keatupuranu. By xoama (1) <= (2).
;.. Byunmah kypunHmnaru TeHrJaManapHd euHwHu 1-6GaHg-
Aa {prasran sauKk.
©agsin®x + a,sin™ ' xcos ... 4 a,,_sinxcos™ x4
- 8,,008* X = g KYpuHuAaru TedraaMmanu (1) Kypuaum-
' Ta keATHpHW MyMKuH, BynuHr yuyn g=g¢(sin® x+cos?x)r
8AHNATAAH (POANANAHKUI €TapPJIuaupP. N
d-Mucoa. 2sin®x -+ 3sin xcos x + cos? X =0 TeHraa-
-M@HH @UHHT,

.~ Evuur 2sin’x - 3sinxcosx + cos’x =0 «=» 2tgix+}

tgx =¢
- +9tgx + | = Amnu._uwnl:lo \ Y.
=V ==L T g L=

S 2 2

a Auvkﬂ.lw+aa<\«ulmnﬁmw.._.;a. neZz,
Nﬁmwoa. A lm._.aa\; mNT; - Enﬁm.w..:a\;m&
6-Mucoa 2sinx cosx + 5cosix=4 em:E_m,z_w:: CUHHT,

Eunm. 2sinxcos x + 5cos? X =4 ~ 2sin x cos x +
-~ 5cos’x =4 (sin? x + cos?x) ~ 4 sin?x — 2 sin x cos x —

1 == ¢
—cos’x =0 ~4tg>x — 2Agx — | == 0 ~ Y~
R ,m 2tg ”A%.lwmluﬂo
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lgxr=1, 1+vV5
~ 1415 1—y5 ~tgx= V tgx =
t = 9 <m» = |Iw'| . 2
== _IIan«\.ml\.(.x.. = mﬁnﬁm ~+M¢\@ l_l nwr <\d”m~.nﬁm~'wv\.m IT nx,
KaBo®. A arctg ~+m_\m +. nn/n g Nw U Tﬁm T.m,\u
+ aa\amww
Mawrrap

Tenrnamanapuu eunur;
23, cos®S5x + 7sin2bx = 8cos5x sindx.

24, cosdxsing 4 cosiy sindy — 3cosx sin3x — 3sinity = 0.
5

25. sinix L costx = M

26. sindx + sinix cosix = sindx cosix = sinx cossk,

S.ms&«lno%xum_:m#

wm.

19sin%2x — 30sin4x + 25 cos?2x = 25.

4. Epramuu 6ypuak KHDHTHIN YCyaAH Gunan
@UHAANHraH TEHrAaManap.

asinx + b cosx = ¢ kypuHumnaru TCHIJ1aMauu €paamuy

Oypuak KvpuTuw Gunaw ewafiauk, Gynma a, b, c#0.

IV 606, 1-§ naru 24-¢opumynara kypa asinx +5cos xum
=c¢~sin(x -+ ¢) = ln,. p==arctg s,
2 a

Y a’+b
c

Q_A_ mz:%%%._.i_:%q ypunan
a

6¥.ca, y xoana Gepu/ran TeHIJAMAHUHT eYUMH:

Arap

[4
Yoo
Arap ¢*>a’+4b® 6jaca, eunmn Q.

. X a
7*Mucoa 3sin Z +v'8 cos .M: =3 TeHr1aMaHH ewHmr,

2 1 Beos X edosin/ £ V3o
Euuuw. mew.I\wnomm 3 mEAm.::ﬁm w»

= — ¢ 4 (— 1)"arcsin + nw, ¢ = arctg N. ngz,
. aq
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2 6 2
=20, xme I 4 dn

e LR It R S S

k=2n-41, x==n+4n=.
X arso6. {x+ 4nw/ng Z) cﬁm + %:%m.&.
Mawrarap

TedrnaMalapHH €YHHI:
29, ¢/ 3sin3x—cos3x=1.
1
30. 2sin x —3cos x = e
— T m——

31. wEAx._. m.v +y 3sin Akl M.V =} 2.
32, 4y 3cos(n + x) + 12sinx=y 3z
33. sin(xlgx)+cos(nlg x)=1.
84. sin(ncosx)=COS(RCOSX),

5. PauuoHaa aJaMawWTHPpHW ycyau Ounan
eyusagurag Teeraamananp.

.

X

2tg 2

am.=k+wn0mk“u TeHrJaMaga Sinx==——— Ba

X
14-tg* 3
1—tgs
COS X == lmlm. aaMamTupu Gaxapu6, IV 605, 1-§ naru
TImNa..
2 , X
L (—btg? % 4 2atg X 4b=c)
X 2 2

25- popmynara Kypa
; _.Imx.w;

" 2 X
KYpHHHIITa, 6KH HXYaMAAWTHPHATAHAAH CYHT (¢ + b)tg 5

—2atg nm.+ (¢ — b) =0, sbuu ig .w. ra uucGaran mwmnmma
Tedraamara sra 6y.aamus. DBy mvhw. arap ¢=-—0 6ja-
ca, y xoama XxG{—2arcig - +2nxn€Z} U iz +
+ 2knjk € Z}; arap c=—0b, a* 4 b*>¢* Gjaca, y xoa-
za xG {arctg. 2V EHH-C vwﬂ%&f URLEZY a*+ b — <0
) c
6yaca, x& J.
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8-MHuCOM sinx - 7cos x=>5 TeuraaManu QUHHT,
Eunw, sinx 4 7cosx =5 <=»

2t 1-¢
siNx= "—: cosx = — x.
2! tg == ¢:
<=»> x i+ 8 | 82 ‘ <=
tg mnn 122262 =0 - 62—t —1=0

1
<=> ﬁmmw.l‘m V tg Wulw. “«=» x=2 mam.w.fwaa vV

VxX=— mElew + 2n=w,
1 ‘
2KaBo6. ﬁ 2arctg m+w§"\;n NWC* — 2arctg wl+
+ 2nmjn g &.

Mawrarap
Teurramanapun eunur:
35. 4sinx -~ 5cos x=3,
36, sirx+ ct = =2,
37. sin2 x +y 3cos2x 4 1=0.

X T 1
38. sinfx~ =)~2cosfx— =)o L
mzAk m\ Mnow/k mv 5

39, 4sin(2x + 20°) — cos(2x + 20°) = 3,
T ; n
40, m:_A.k._. Mv +8mﬂ«+ Mv =a.

6. KYynasitysuunapra axparum yevan 6u-
JIaH €YUJALHUTAH TEHrAamaAaP.

ftx) =0 kypunumparu TpurosoveTpuk 1enriama KaH=-
Rapaup ycyn Ounan fi(x)Fy(x)...f,(x) =0 kypunuwra
KeJTHpUAran OFacun. Arap f,(x), fu(x),... » fo{x) nap
zmmhcmmE\_@ M rtynaaMaa asukaasran OyJca, y xonna my
M rtynaamna f,(x)fy(x) ... f,(x) =0 Tenraama Fiix)=0\/
VFi(x) =0V ...V f(x) =0 ra tenr xyuau 6Y.naau

Bepuaran Tenrsamamu KkynaiiTMa xosura heJIHPHLL
yuyH aareOpaHusr MabayM Teopemanapuiad xasaa 1V 606,
1-§, 4—9-6ananapaa kentupuarau ¢dopmynanapaan Gpoi-
Aananunand. CyHrpa joKopunary reopemanan ¢odizaaanum
HaTwxacuaa GepuiaraH TeHraama Oup Hega CONAA TEHr-
JlaManap  IUSBHIOHKUMACKHTA KedalAH Ba ywmly naparpad-
HAHT  1—9- 6annnapuna Kypuarad ycyanapaau 6HpuUHH
TaTOUK KWUAUG euyJaiu.

134

9.muco A tgxctg2xsindx =0 Tedrnamanu euuHr,
Euum. tgxctg2xsindx =0 <=>

4=>tgx=0Acosx=£0 vV ctg2x=0Asin2x 40V sindx=0<=»

\
A“Yk"xﬁ,< k"WnT\Wa< k.ll.:.w< kmmm.a ”Y

T kT mmn Iz , mn
* 4 ..Tm < 3 > 2 mm 3

T krn ] ]
«=> x= T4+ TVa=@4+) I Va=@-1) I

K asob, A wtﬂwsm&cn * +ERNV.

10-MucoJa. sinxcosx + sinx ==1 — cos’x TeHrsamMauu

€YHHT.

Ednm. sinxcosx + sinx = 1 —cos*x <=—»
<= > (cosx + 1)sinx = (cosx 4+ 1)(I —cos x) <=»
<~=> (cos X 4 1) (sinx +cosx—1)=0 «=»
> COSX = — 1V cosx +sinx=1 «<=»

<=> kﬂa+waa<m5?+mvﬂvw <=>

<= \duﬁ+w\~a<k“waa<knﬂw+w5ﬂ <=>
<=» kﬂ?<xﬂw+w5a <=»>
‘=> :a.:mﬁc“ .m.+ wsa\Sm&.

By epaa {z=+2nn/n € Z} U {2kn/RE Z) = {m=/m € Z}.
Waeob. A sn\Sm& cﬂ Z o€ Nw.

Mauwkrap
Tenrnamaanapuu euusr:
41. sinbx - tgix.cos2x = 0. 44, 1—cos?2x = sin 3x—cos AW +xv.
42, cosx — coslx=sin3x. 45, sinx+cosx = | 4-sin’lx.
43, cosix+sinxcosx=1. . 46. sin‘x +sin®2x=sin23x.

7. Cysbpuil ~ ycyanap Oujaan euyuaalUraH
TeHrJaMaasaap.

Ajipum TPuroHoMeTPHK TeHrJAaManapHM  OKOPUAA Ki-
pub yruarad ycyansap €xkd OAAHA WAKJA aaMawTUpuiuIap
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&pnamMuna COLAA TPHTOHOMETPHK TEHr/amMa Kypuuuinura
keatpu6 Gyamaiinn. LLyHuHr yuyH yaapuunr xap Gupu-
ra ajoxuna eyl YCYJWHH TaHJall Jo3uM.6§aanu. Kyiiu-
1A yJapra HaMyHaJaap KeaTHPaMus.

1°. AnMamTupumaap KHUPHTHO €UYHAAAUTAH
TeHrJamaJgaap.

sinx + cosXx = £; sin x 4+ cos x = £ <=> sin2x=t*— 13
8KH sin x — cosx = ¢ <—> sin2x =1— 2,
11-mucoa. 2(sinx-4-cosx) +sin2x-+1=0 Ttenrna-
MAaHu €4YuHr.

Euunm. 2(sinx +'cosx) +sin2x41=0 <=»
L ﬁ sinx - cosx =¢£, * sinx 4 cosx="1,
= <= . ~«

2%+ (12—~1)+1 =0 £ 9t =0
o " sinx 4 cosx =={,
>
=0\t =—2
4cosx=—2 «=> tgx=~—1V sinx+}cosx # —2 «=»

<= k"lm+;n< 8.

R

~=» sinx +cos x =0\ sinx 4

Kasob. A I.W.T\S\nva.

2°. Yan Ba YHr KuCMJapuHHW Gaxoaam HYJaH
6HJaH €eUHAAJUT AH TeHrJIaManxap
12- Muco0a. 3cos’x+2sinX==5 TeHrIaMaHH euHHT.
Euwnm. |sinx|<1 Ba [tosx|< | nan dofnaasHnG
Kyfunarunapau €3uul MYMKUH:
3cos8x+-2sin®x | < 3] cos®x|+2 [sindx]<3costx-+2|sin® x| 5.
By epaa tenrsnk Gearucu sin x =1 Ba |cosx|=1 6¥a-
rasaarvia ypuuau 6yaduwn mymkutd. By saca mymkun smac,
yyuku sin’x + cos*x=1. [leMmak, Oepuiaran TeHraama
euuMra sra avac.
3°, Arap TPUTOHOMETPHK TEHI/aMa

P X oo o fulx) =0 (1)
KypuHuwaa 6yaca, YHUAr euHMJAapH
F1(0)=0AFa(x)=0A ... Af,(x)=0 (2)

CHCTEMAHUHI €UMMJapH KYPHHUILMAA TONHIUIIY MYMKWH,
aphu (1) ~ (2). Xaxgukaran fz(x) (k=1,n) byHxKunsaap x
HUBHC Xap OUp KMIMATY YUYH auuKAaHTan 6Yaca,y xo41a (1)
TeurJAaMaHnHr 4amn KHicMu mauduit amac, [emax, (1) HUHT
yan KMCMY HOATA TeHr 6yauimu yuvH fu(x)=0| aﬂlﬁmv oyan-
mm Kepak. Bomkaua afitraspa (1) <—»> (2).
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13- Mucoa. sin¥x + | = cos?3x TEHr/aMaH{ €UHMHT.
Euau m. sin?2x + 1=c0s*3x <=» sin*2x4 sin’3x=0 <=»>

s ll:.au
ozt T
sindx =0 k“.w.a

k“kmﬁ/\k”WLv n=,
<= 0 ~ X = mm=,
k"awa<xum‘+awa<xﬂ% +kyw

Kasod. ASa\SmNW

Mawrrap
Typau ycyanaap OMaaH €UMHI:
47. 5sinZx—9sinx—4=0
48, y/3tgtx —4tg +v 3= 0.
49. 2tgxcosx+1=2cosx+ tgx.
50, 4sindx—4sinx—3sinx—3=0.
51. 2sin3x—3sinx cosx=0.
52, 2sin cosx+y 3 —2cosx—y 3 sinx =0,
53. Osinzx--30sinxcosx+25cos?x=25,

54. SmAW +kv +2cosx+2= 0.

55. sinx—y 3 cosx = 1.
56. /3 sinx+cosx=y 2.
57. cos?x—sin?x—2y 3 sinx cosx=1-
58, sinx sin{x 4+ 1) = cosx cos(x + 1).
59, sindx = cos2x.
X 1 X x
60. wno%m.+ 3 sinx = 1 4 2cos m.+m_z 7

61, 5(sinx + cosx)i— 12(slnx + cosx) +7=0.
62. sintx 1 costx = 1.

(xr = Hvu 2%.
.mw. m:;k._. 5 v+nomAx+ 6 14cos2x

2sin’x

64 2+ sin2x= vecii—1 "

2—sin x — €cOS X

65, sec?x =

]—sinx
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1

cosiy

66. 418’ 1.9 _gp 0,

67. cosbx 4 sinéx = 4sin®2x.

68. ¢/ I+sin2x—y T—sin2x=1.
69. ¥ sinx + w\noﬁk =VE

70. sinx -+ cos x H«\.ﬁmk._i tgx.
71. cost0x —sint20x = 1,

. sinx 4- sin2x -1
sindx

73. (1 — cos2x)2+ (1 + sin2x)2=

I'padmk ycyn 6uaan tenriamanapmuir mewta eunmu GOpAHTHHH aHHK-
naHr:

—t

74. cosx =| x| 77. 2% = sin x.
75, tgx=x. 78. cos x = Igx.
76. x*—|sin x| =0. 9. ctgx=2x—1,

Mapamerp xarnamran Tenrnamanzapun eummr:
80. cos 2x = a (cos x — sin x).

x 1
81. asin® in2 — = —,
néx -}~ sin ) 5
2 —
82. tg ki nu..lv\m.

x2+x 41
83. Awla:mnulwpmklnlwuuo.
84. sintx 4 costx + sin 2x = a.

.n a
mm.”m Akl Nv la#mx+»m A\«._. Nv =0,

86. asinx + 1 = a3 —sin X, @ HOHT KaHAai KHAMaTIapuia TeHriaMa
Xey Gyamaranga 6uTTa euuMra sra 6ynanu?
® kg

87. cost al.N =a(l—sin2x), |0, Yy
equMra sra? .

88, cosmx = cos (m —1) x un ewnnr Ba m=2, m=3 6¥arauna eunm-
HH T[COMETDHK TACBHPNAHT. m HHMHT Kanjall KHAMATHIA TeHriama
afinuaTra aitnamanu?

%Obmhszhm TeHraaMa Heyta

2-§ Teckapu TPHFOHOMETPHK (PYHKuUHAAAP
KaTHaWiraH TeHrJjamaJjap

} Teckapu tpuronomerpuk TeHIJIaMaJlapH{ eyuIl kapa-
€HUAA OMaTHA TPUIOHOMETPUK aman GaxapHuimra TYFPH
Keqanau. ByHuHr msatuxacuna TpaHCUeH EeHT TeHrJAaMa
PallnoHan TeHIJamara KeaTupuaanu. By sca auukaanum
COXaCHHUHT KeHraduwura oau6 keaaau. Paswanku, OyHaa
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yer MAAU3Jap nakno 6yauuin Mymkud. [lemax, Tenraama
_euMyraHaad CcyHr anbarra euuMJap YCTHIa TexUWpHW
- YTKABUW KEeDaK.

I\Mucoa. 4arctg (x®*—3x+3) —r=0 TteHraamanu

€UHHT.

Eunu 4arctg (x* — 3x + 3) — = =0 <=> arcig (x% —
lwx.rmvﬂ.m. . (1)

(1) nudr uxxana KUCMAHWHT TAHTE@HCHHH OJaMu3:
tg [arctg (x® — 3x 4 3)] = »m-IM (2)

Byuaa (1) = (2). (2) Hu afiHu#i aaMawITHPaAMu3:
x2—-3x43=1=<=rx2—-3x4+2=0 <> x,=1Vx, =2,

Texkwupum: 1) x,=1 na arctg(1*—3+4-3) =arcigl =

nd -A ||l Qﬂ
num «=> = £y=2 .u.m Enﬁmﬁmwlm+wvﬂm§m_l T

Kaso6. {1; 2}.

2-MHCOJ. ,
arccos (x — 1) = 2arccos x (1)
TEHIJIAMAHH eUHHT. :
Eunw. TenraaMaHuHr HKKAAA KUCMAHHHT KOCHHYCHHHU

0J1aMU3:
cos |arccos (x — 1)] = cos (2arccos x). (2)

(2) tenraama (1) TeHrIAMAHUHr HATHKACHAMUD, ABHH
(1) =» (2). (2) TeursaMa”HUHT VH" TOMOHHHHM aHHUH ax-
MamTHpuil  y4yH cos2a = cos’a —sin’az  dopmysanau
doiinananamus, sabHU cos (2arccos x) = cos’® (arccos x) —

—sin? (arccos x) = x* — (/I — x¥)? =2x2 — 1.
Y xoanna (2) rvenraama Ky#uIarua TEHraaMara TEHr KydJau
6yaanu:
) 1
X—1=222—~1 «=> 22— x =0 <=» k.“o<x..,uu|w..
(1) => (2) 6yaranu yuyH xocua Gyarad eduMmJIapHd ana-
0aTTa TeKHpHO KYpHLI Kepak.

Texwupuuw: 1) x, =0 aa arccos (—1)=2arccos 0 <=~

r
«=> T =2~ <= nT=m,

2
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2

1 3z 4
= 2arccos — ~— =92 e

2 2

Kasob. ﬁo“ .Ml“

Q) x= 1 Ja arccos Aw‘ v = 2 arccos ~~arccos Al Pvuu

2

Mawrarap

Tenrnamanapun eunHr:

89. 2arcsinx = .

3
90, arctg x = — —,

2
91. arccos(x + 1} = Wa
92. arctg(x -+2) —arctg (x + 1) = m.

93. 2arcsin x = arccos 2, -
94, arctg?(3x + 2) - 2arctg (3x 4+ 2) =
:n

a
96 arcsin /2 x = 2arcsin x.
97. arctg (x +- 1) — arctg (x — 1) = arctg 2.
98. arcsin (3x — 1) + 2arctg 4x = arccos (1 — 3x).
99. arccos (1 — x) + 2arcsin x = 0,
100. arcctg x = a.

95, 2arccos x -} arcsin x =

w 2
161. 2arccos x = = 3a.
arccos x
w
102. @ + ———— = 2arcsin x.
arcsin x

3- §. TpHMroHOMeTpHK TEHTCH3JHKIAD

MabayMKH, TPHUrOHOMETPUK TEHrCH3JIMKJAAPHH euuIl
TEHrJaMaJ/lapHH eudIuaad 03 papy KuJaau Ba 6apua TeHr-
CH3JIHKJAp OKUGATAa KyHHAArd SHr COJAA TPUTOHOMETPHK
TEHICUB/IMK/APHH eyHIra KeJATHPUIaLu:

sinx>a, sinx>a, sinx<<a, sinx <a, cosx>a,
cosx >a, cosx<a, cosx<a, tgx>a, ...
6y epaa a — Gepu/araH COH.

IOxopuna keaTHpuaraH TPUrOHOMETPHK (YHKUHUAAAD
xoccanapu rpapukJapy xamja COAAa TPUTOHOMETPHK
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TenrMaMaHUHT €UHMMHH TOnHM ¢opmyaanapunan ¢oiina-

snapu6 COLNA TPUTOHOMETPHK TEHT

TOMHUIU XKalBaJHHU KeaATH paMmus:

CH3JIUKJAaDHHUHT eYHUMHUHH

£ ]
] g )
a £ EunMiaap THnaaMu 3 Eupmaap TynaaMd
A= U (arcsin a+2km; mﬂacmﬁlﬂnmz_ a-
el <l WW»N_.SE a -+ 2kx) +w§m 2a+arcsin a+
i +2kw)
, A=g A=R
a>1 . M\ .
a=1 = A=g M A z/“m._. 14
= =
@ x s
-+
1 A= A 2 A=0o
4 - —
+ 2knlk v
a<—1 A=R A=g
A== U (—arccosa-+ A== M (arccosa+2kn;
REZ
lat<l +wwam. NﬁnnOm a-+2kw) 9r— arccos a - 247)
Q A=R
a > 1 M A=0 Y o M
B A=0 21 A= RN(2tnlk¢ Z)
S - g
a=—1 A=R\r+2kz k€ Z) A=g
a<—1 A=R A=0
s |A= U (arctga+kz | S |la. U Alm, 4 k7
A amN Y] ke Z 9
=
a€R | * m + k) o mﬁnaiﬁv
N U (kx; arcctga+ @ A= C.Nc:nﬁm a-+tkn;
R D kecZ e kE
“€ S |4 kn) - S | m k0
S 5
r.
1-Mucod. sinx —cos xsinx <1 Hu euuH
Eyuw, sinfx—cos x sin a1 <=» costx+cos x sin x>
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9 VOA. => CoS x=0

~|_|mEkVo.
NP

Vv COos x =)
£
%

e

cos x =0 /

- ~=> X = m.:_ﬂ\z.a<
Vigr> —1 <#> x =
nm+§<$.a.+
trr<a< s > + .
-2KaBo6. T\II.T

Far Sx< o+, an&

21- ynama. ~

" (21- unsma ) .
2-Muco.r Mm sin®x + W sin®2x > cos 2x  ewnncun,
Eywuw. m sin?x +m~.m”:mwavn8wx ~=> W anomm&n_»

.+_|Ma: ~€0s%2x) > €08 2+ <=> 5—5cos 2x42 — 2c05%x —
— 8008 2x>0 «=> 20s22¢ + 13cos 2x — wA D= -7«

Aoom\x A....ml Alv no%xAlW AHV - +M§Ama <

Kaso6 T\I+§AkA -+ nrx, am&

3-Mucoua. arcsin x > arccos x HH eyumr,
Evuwm. arcsinx > arccos X <=»

. n
_ arcsin x - arccos x == 5
_

: n .
arcs. n lew. — arcsin x

= =»> arcsin x > m. <=>

V\Ml ) .
*V’“ . 2
== 27 <= :..MMA.« <1l
Jx1 <1
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B

A

aBo6. ?TI.\NMARAL.

4-Nucod. sinx-+acosx>a Hu edunr, 6ysna a0,

X
MAWN I—-tg?—
<«=> 2 +anu||mv
x>a <= ———— =
Euul sinx -+ acosx> TS%M .I:mwm

Sa« vwﬁmhu_.aliw Va+im <=>
2

\
\

=> wim»ﬁ lw#mh«. <0 <=~ ﬁml Aﬂm = — lvAo.
_ a>0<¢=> oAﬁ A — 4=» 2nwelx< wmam + 2n=.
2. a<0 =» — Aﬂm <0 => waql.wm_.ﬁm Awa;a.

Kapob6.a >0 6yaca, y xoaaa T\waanA

< wmﬁﬁmwl_l onw, n€ N““
arap a <0 6yaca, y xon1a TBETT

1
— iw, n€Z w
-} 2arctg - <x< €

“Mauwxaap
* TeHrCH3ANKNAPHH €UHHF:

103, tg x > \Mn
104. ctg > — V3.

\w

105. sin(x —a2) € — I1—.

3

© 106, cos(x + 1) AIRM...

107. cos x tg2x < 0.

108. cos2xsinx < 0; —rz<x < m
sin x — 3cos x < 0. _
. 12costx + 7sin x < 13.
. sin x > cos®x.
. 3sin2x — 1 > sin x + cOs x.
4
. _£R+2m.«_Aqu.
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114, 2cos 2x + sin 2x > tg x.
115, ctgdx 4 ctg2x —ctgx — 1 < 0.
116. tg2x + ctg2x < 2.

117. cosec x < me cosec .wM
118. sin x 4 sin3 x < sin 2x - sin 4x. \

119. cos xcos3x < cos 5x cos 7x.
120. sin (2n cosx) > 0.

121. /5-9sinx > 6sin x ~1. )
1
122, m:;_m:_k_Am. /

123. log cosx > logytg x; 0 < x < m.

124, log, sin x > _omo 075, —1<x<4.
1 . i6

125. cos?x + sinxcosx > 1.

1
126. 3/ cos x—sin x >sin x— 5 0<x<m.
1

127. arccos x < arccos T

128. arctg’x — darctgx +3 > 0.

129, 2arcsin x > arctg x. -

139. arcsin Akm hed Wv <-—=
: 2 2 o

131. arcsin x < arccos (1 — x).

T
132. arcsin x — 2arccos x > 3

:m_umsm._,b KaTHAWraH TCHrCH3JIHKJIAPDHH €YHHT!
1

133. cos x > a. 139. sin x - — <a, A&Vov.\
134. tgx < a. 14). sin?x + sin 2x > a.

135. ctgx < a. 141, arcsin x < a.

136. 1 +acosx > (1 +a)2 142, arctg x < a.

137, sinx+4 acosx<a, a=~0. 143. arcsin x > a arccos X.

138. sin‘x 4 costx > a. 144. arccos ax < w%

4-§. TpuroHoMeTpHK TeHrIamaJjap Ba
TEHTCH3NMKAAp CHCTeMaJapH

ABBan TenrsnaManap (TeHrcM3JukJaap) CHCTEManapH-
HHHT TEHI KyWIHAHTH Ba YJAAPHH €UHIL YCYJJIapUHH
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gcra Vaafauk: COAASAMK YUYH UKKH HOMABJAYMAH TEHT-

NAMaJaRp CHCTEMACHHW Kapaiauk.
" kg HOMabiyMAdH HKKHTA TeHrJama cucremacu ned

A} anvum;\ﬁé. :v
fa(x;y) =ga(x3y)

‘ra afiTaaany. (1) cucremanuur eunMmu Aed wynaai (Xq; ¥o)
- COHra aMTH@afuKy, YHM MOC paBuHlIAa X BA Y JAPDHHHT
ypuura gyhrauna (1) cucTemanuHr xap Gup TeH1aMacH
'COHJIM TYFPH!TEHTNHKKA ail/aHanu, s'bHH:

A\_ (xo3 ¥0) = &1 (X0 Yo),
F.(xgs ¥o) = &a (x5 ¥o)-

-~ CHCTeMAHY €YHII YHHMHI XaMMa e4YMuMJapuHH TOMHII ne-
- MAKILHD.

Hkkura Tenrjamanap cucremasapu
A>§5u9§§y:v§_§ﬁsn$§$“sv
fa(x: 3) = &2(%5 y) fe(x39) = ga(x5y)
6up xuan euumra sra Gyaca, spHd (1) HUHr Gapua euuM-
Japy (2) HuHr XaMm euumJapu GyJca Ba aKcuHua (2) wuur
" 6apua euumaapu (1) HuEr XxaM euumJgapu 6yjca, y xoa4a
. .6y cucTeMaJap menz Kyiaq AeAUNANH.

Tenrnamanap CHCTeMaJapHHH @UHIIHMHT Oup Heua
VCYJAapH MABXYA: CACTEMANapHH YH3HKJH a/JMalITHPHII
.7 yCyJd, CHCTEManu COAAAPOK CHCTEMATap AH3BIOHKIUACHIE
C @IMAMTHPHIN VCYJaH, Y3rapyBUMHM aJMaliTupuul ycysau,
AHTY HOMABbJAYM KHPUTHIU %O%Sx.mogmfb%gmx a:zw@:E
- 'yeyau Ba Gowkaaap. By ycyasnapau KyJsnawl xapaeHuua

6u3 GepuaraH CHCTEMaHM YHFa Tedr Kyuid Gyarau, ammo
© yHra KaparaHia coAAapoK Oyaran cuctemara (€ku cucte-

sManapra) ajamatiTHpaMus. .
CucTeManapiu eudil HaMyHa/JapuHu Kypud uuxahiuk:

fsinxsiny = a,
l-Mucoua |
\cos xcosy==>a
Eqpm. mmE xsiny=a, ___ *nomtﬂlﬁua._.e{lv
lecosxcosy=b cos(x+y)=b—a
Xx — y =+ arccos (a + b) 4+ 2k,
x + y =+ arccos (» — a) + 2nr,
la+b]<1,
1b—al<1

€UnJCHH.

~“<=» <=

¥0-2310 145



x= —(tarccos (a+0b)+arccos (b ~a)) + (n¥k) =,

<= 1 y= (+arccos (a+b) karccos (b—a)) + (f—k) =

i
la+b|<L1, |b—al< 1.
By epna &, n€Z 6yaub6, la+b6]<1, ?la_hw
wapraap 0axapuwiraHia TypTTa eunmra sra (yaamus.
/

sinxcosy=a, :
. CHCTEMAHU XaMm
cosxsiny==4

0o = b0~

lily yecya OGunau “

€4l MYMKHH.
sinx 4 siny=a
+ y ’ €@YHJICHH.

2-Mmuco.L “
sin®x + sin®y =&

sinx = u,
sin x + siny = a, siny =9,
Euum A . + y <=» Y <=>
. sin®x + sin®y = b u-+v=a,
w4 vt=5
—n2
. ws.«n%,
sinx =u, :
. —_ P e e
siny =9, mm:zﬂr_.\.m@lnnl‘
<=yt ov=a, =< o vV
_ a?—b WVIMIn
Uy = ,
{ 2 asyBH=a | _

sinx = WHHIE-
2
siny = mlllf\wb i
v b L
= w-
B (12
n&_\wwe a <l.
Arap |2EV 22—4" vww?éu <1 waprt Gaxapuica,

. o —ad |
X = AI:SRQ:% + nw;

vV

-V 95 —at
a Mybbwl\wud

y = (— 1)*arcsin
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—_— -—yd
X = (—1)"arcsin ml\'mwlvlaw -+ nm;

\| eﬁAI:amSmEﬁE._.nﬂ kR, ngZ

UHMAAD CEPUANAPH GEPHATAH CHCTEMAHWHT €YHMJAApPH
Yaanu, akc xoaia equm.
sinx J-siny=aq,
cosix + cos?y = b;
COs X +-Cosy==a,
ﬂ sin®x + sin®y = &

. IOKopusaru ycya 6unan “

Anomk.TnomznuP
cos?x 4+ cos?y = b;
8 Wy KYpUHHWIHKAArKM GOIUKA CHCTEMANapHH XaM euHil
YMKHH,

sinx -+ siny=a,

3-Mucoa ﬁ €YHICHH,
.\dl_uv\”ﬁ
Egum,
inx+siny=a, meEBmEHa.
x4 > 2 2 <>
=
* cos¥=? sin = =0
2sin — cos —= =gq, 5 ,
<= 2 2 <=> 5 <
X-ty= =Y,
X+ y=2mn
sin = £ 0,
R : in = =0 <> a=0
—_— S —_— = = =
..<‘00m%" an.. ~<=> 2 « .<
meM X+ y="2mn
(X+y=a
i |
2sin —
muN
Vix+y=nq
a
—= <L
* wm_am

147



a

Arap —| <1 wapr Gaxapuica, /
w&:.m. , /
\\\
kﬂw._l.mnnSm nn + 2nw,
2sin —
2
* y HWHmBSm 2 — 9z

2sin —
A | sin

eynM/Iap cepuaaapu GEPH/raH CHCTEMAHUHT eyuMmJiapu 6¥f-
Jai4, akC Xo/na eduM Jo
[y ycya Gunaan .
sin x — sin y = a, ﬁnofﬂw_unoﬁ‘uuau
Xt y=uq X+ y=a

xw\U:m:Ehm_‘: cucreMaJjapHd xaMm euydll MyMKHH.

Macajnajap edu

VI B OB. INMIAHUMETPHS

tgx-tgz=3,

Ann,x,+nmwﬂm. 155. (tgy-tgz=~6,
ctgx+2ctgy=3. XAyt emr
COS x COS y == .«\wh. ﬁnm:w.xw = arccos y,
156. 1 cos = 1.
tgx—tgy=1, x4y
gein sy = q, 157 arcsin x + arccosy =0,
1IN ey — g, ) A arcsin y 4 arccos £ = =.
sin x = sin 2y, x
cos x =sin y, 158, {afrcsinx —+-arccos y= ..wl.
O<x<m, xy=1.
O<cy< =,

cos x > —, tg kvl«\mﬂ.
2 161. 1
1 sinxy < —.
sinx > —. 2
2
sinx < .«Mwm..
sin x > cos x,
162.
AlwaA«Awa. cosx < lewl_
0<x < dn,

1- §. 'eomeTpuk aamamtupumaap EpramMuna

TeKHCUKAA TEOMETPUK aIMamTHPUIIJAApra HyKTa aT-

* pobuna Gypuuml, HYKTara HUCGATAH CHMMETpHS, TYFPH

Amm:km_nz“a.
4-mucoa €UHJICHH,
tgxtgy=>5,a-b+0
sinxsiny=a,
Equm. A y <=
tgxtgy=56,a-b+0
sin xsiny = a,
= b
> cos X-cosy=—, a-b+#0,
a
By aca 1-wMuco/ra xKeatupuiaras xoda.
Mawrrap
.—.mmﬂhmgwawb CUCTEeManapuin €4Ynur;
i il
5. { *TI=73 r=y=g
sinx4-sinyw=1l, 148. 1
COS x COS y= .
x4 Imvm “
y 5’ 3
146, 1 sinxsiny = —,
3 2 149. 4
cosx 4 cosdy = —.
4 tg xtgy = 3.
kis 3
X=y=-7, - sinxsiny = — —,
147, 3 , 150. \ 4
sin2x — sin?y = e etgx = —tg y.

¥ UYH3HKKA HHc6AaTaH CHMMETPHA, napajjen KydupHll, ¥x-
MamiuK KM TOMOTETHS, MHBEPCHOH aJAMAalUTHPHIIJIAPHH

caHa6 yTuml ertapaunup. Kyfiuna 6us Oy TyllyHuanaapaax
Macajanap evdga Kadaai ¢oipananuil MyYMKHH SKaHJ/H-

- THAAH HaMyHajlap KeJTHPaMmus.

l1-macaaa. Acocaapu AB sa DC 6yaran ABCD

.- Tenr énnu tpanemusna P sa Q myxranap ABC sa ABD

yubypuaxkaap MeJHaHaJapUHHHI KECHIIraH HYKTaJapH
, 149




22 -ynama. 23- ynzma

Oyaca, y xoxana PD=QC skanu uc6
. = OTJaHCUH (22- M
MMWMW% H: ABCD rtpaneuusina AD = BC, meMW%W
.Bn.:. ) 6¥au6, P, Q MeIUaHANaAPHHHT KeCHINHW HyK-
Mc6or Knaumw xepak: PD = QcC.

~ HNco6or. Macananunr wapTura kypa Tpa
€HJH, AbHU: \Eucﬂ BC, y xoapa k\_m hm. :%Wmmzmmmm
AUaroHaNIapuHyu YTKa3WII HATHIcACHAA xocua G6yaran ABC
Ba ABD yubypuaknapaa AD= BC, = CAB = — DBA Ba
AB ymymui @vggms YuyH AABC =AABD, [ —Tpanenus-
m::m CAMMeTpua Yxu Gyacun. Bepuaran waprra kypa
((D)=C, §,(4)=B, $(0)=0 xampa S (Q) =P
SKaHUHM xucolra oJcak, y xouana S, (OP) = Qm, Keau6
YuKanu. Bynnan PD = QC,
2-Mmacana. AC xecmana AB Ba BC x
rag 6yim6. AC nan 6up ToMouza &TyBuM mm,mmmwm_omﬁﬁ
TeHr TOMOHJIM yu6ypuakJaap scairan (23- yusma), Arap
«. HYKTa AF munr, N uwykra CE uunr yprack 6y.ca
yuOypuak BLN TeHr TOMOHJH KaHHHH HCOOTNAHT .
Bepuaran: AABE Ba ABCF renr qo_som.\:\_“

AL—=1 _ 1
5 AF, NC = 5 EC.

Hc6oT xuaum Kepak: ABLN — teur Tomouuu,

HUc6ort. Macanrauunr HapTHra Kypa g
AE
J1ap TeHr ToMouau, AL = LF pa bﬁw.vﬁ %ﬁ. %mwwo%_%%ﬁ

KVILAI  KoMJac y 3L = L (B2 3F A
Koujacura kjpa mhlwﬁwml_.m\nx BN =
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e .Wtwvw._' BC). Macana waprura kypa R5* (BA)=BE,

%kmmﬁw'\vdﬂ,wvﬁ xamaa bmmo,,alwvumm\. 6y epaa

._,,.,m\m (BF) 6ynaan. ¥ xoana bm%?ﬂdﬂ%ﬁv 6y.u0,
2 FBF =60° 6yarann yuyn Ba L uyxra AF mudr, N

.w&:ﬁm EC wnHr {yprasapu 3SKaHUHM XHCoOra 0Jcak,

& o> - o~

3% (BL) = BN 6yaann. Byunan (BL BN)=60°, BL =

= BN 6yaraunnad ABLN HUHr TeH[ TOMOHJM 3KAHJHWTH
. 'geJqub uukanu,

Mawraap

1. Texkucaukna WXKW Mapkasuil CHUMMETPHAHHHI KOMIO3MLHUACH
i’yapaanen Kyuwpum &k adHHH aiMAMTHPUIN SKAHAMTHHH MCOOTJIAHF..
- 2. TekHcAnKIAa MKKM napaijen KYUHPHIIHHHI KOMOO3NLHMACH SHA
papajjen KYUHpHII - 3KAHIUTHHEU HCGOTIAHT.
: 3. MN Ba PU mnepuenaukyiap TyFpu uuaukaap O nyxrala
xecumann. A Ba A’ mykrajsap MN ra nucbaraH cuMMeTpHK, A Ba A"
nyxtasap PQ ra uuc6atau cummerpux A’ Ba A” nykranap O Hyxra-
ra HUC6AaTaH CHMMETPHK SKaHJINI MHH HCGOTIAHT.
4, Yu6ypuak TOMOHIapHHMHI ¥pranapd sua YuOypuak XOCHJE
. Kunaub, 6y yubypuak OGepuaran yubypuak OHIaH MeRHAHANADHHHHI

i o5
KeCumran HYKTacura uucbaraH - — kxosdouunenr G6yinua romore-

2

THK SKAHAMIHHH HCOOTAAHT.
- 5. S afiiana Tenr 6yaMaran S; Ba S, afinanHanapra ypHHaIM.

Ypuaum HyKTalapuHH 6HpAALITHPYBYA TYFpH uM3HK S; Ba S, airada-
JapHuHr YXIWANLTHK MapKa3napUHUHT GHPHAAH YTHIIHHM HCGOTJAHT.
: 6. Tenr 8nau yUOYpUAKHUHT ACOCHIA OJMHIaH WXTUEDPHH HYKTa-
o> Man €H TOMOHNAPHTa TYWIMPHAraH NEPNeHANKYAApAap HuFMHIMCH Wy
Yu6ypuyaKHHHT &H TOMOHMIA TYIUHpHATaH OanaHANHKKA TEHT 3KaHIH~
FHHKW HCOOTJAHT.

7. ABC yudypuarnuur C 6ypuaruHHHI Tamku GMCCEKTpHCcAcHIa

pxruépult D uyxra omuuran. AC + CB < AD + DB sxanunn nc6ot-
2 Janr.

8. Y1kup 6ypuakan ABC yubypuaknnur AA, Gananpauru jria-
suaran, H 1wy yu6ypuakuuHr oproMapkasu 6ynca, BA;-A;C=AA,-HA,
MYHOCa0aT TYPPHAHTHHH HCOOTJHAHT.

9. ABC 6ypuakka yuOypuakHW IIYHLAH MUKH YW3HHTKH, YHHHC
" WKKH yyd Oypuak TOMOHWZA, yUMHYH Y4H sca Gepuaran M Hykrana
©'6§an6, yubypUaKHUHT MEPHMETPU SHL KHUHK G¥ICHH.

10. ABC yu6ypuakna AB = BC, = ABC =30°. BC Ttomouna
AC:BD = /21 maprun Kanoataantupysan D nygra oauuran. DAC
‘6ypuakHHHr KaTTaJHTHHH TOTIMHT.
g1 11. Tenr Tomonan ABC yuySypuak Ba uxTHépnit M nyxra Gepui-
. ran. MA, MB Ba MC KecManapHUHT SHr KaTTACHHHUHT Y3YHJIHIH KOl-
% TaH HKKHTACHHMHC Y3YHIHKJAPUHHUHT HHFHHIMCHAAH KaTTa 9MacAMrHHU
nc6ornanr,

j 12. ABC yubypuakuusr AB pa AC TOMOHIapHIa YHH KomiaMaii-
--Auran Kuau6 ABMN Ba ACP(Q xBajpaTaap sicaarai. ABC yu6ypuax
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sunr AE mexnanacu yuyH AE 1L NQ Ba AE= IM. NQ 2xanuH# HC-
60TAaHT.

13. Typau ToMoHnd ABC yu6ypyakHuMHr TOMOHIADHAA YHH KOIIa-
mafinuran kuau6 ABC,, BCA, Ba CAB, mynrasam yuGypuakiap scai-
rau. A4,, BB, Ba CC, KecMmanap TeHI SkaHHHH Ba OMp HYKTalaH
YTHwvMAn uc6oraaxr.

14. [Mapanne orpaMMREHr TOMORIapHAa YHHM KonaaHauran xuauob
KBanpataap scairad. By KBajpaTJapHHHT MapKaslapHu TyTauWITHPHICE,
KBaJpaT XOCHI G¥IMILBHH HcOOTAAHT.

15. MynrtasaM y4y6ypUa<HWHT TOMOHJAPMAA YHH KOMnaMadpuran
Kuiub KBaLpATHap scairaH. YJapHHHT MapKadjapy TyTalITHPHJICA
TEHr TOMOHAH Yyubypuax XOCHA 6FIHIIMHM ucGOTNaHT.

16. Myntasam ABC yu6ypuakiunr AB Ba AC TOMOHJMapHna
AD + AE = AB maprue Kauoatnantupysum AD Ba AE KeCmanap
omvnran. Arap O yuOypuakuuHr wmapkasu Ojaca, OD = OE sa
«DOE = 120° 6yanmuunn ne6otTaaH:.

17. Teur éuau Tyrpu Gvpuaxnu ABC( yuSypuaxnuur CA Ba CB
kaTeraspuia CD=CE wapTuu KawoaTaantupysun D Ba E HyKranap
oaurrau. D Ba C Hyxranapaad yrwasuaran AE mneprennukynapaap
AB runotenysanu moc pasHmna K Ba L nykranapaa xkecaan. KL =
LB sxannan ucbotaanr.

18. ABC yu6yjp4YaKHHHr W:HKiAa oauH!aH M HyKTasaH TOMOHrapra
fepneaukyasprap Tymupwman, Uly nepmenauxyaspsapaa vuoyp-
YAKHHMHT TOMOHJAapuia Tedr Kuanbé MA,, AB; Ba MC, xecmazap K¥-
finarau M nyxra A; By C; yu6ypPUaKHUHT OFHDIMK MapKas3n, 9KaHnH-
HHH UCCOTAANT.

19. ABCD Typréypuakna AB =3 cv, BC=3 e, CD = 2y/3 cn,
<« BAD = « CDA =60°. ABC Ba BCD OypuaklapHHHT KaTTalMrHHA
TONMHT, )

20. Teur (O, r) Ba (O, r) afinanasap M Ba N Hykranmapia xe-
cnmagy, Bywsa MN = m - 0,0, ra napanaen 6yaran [ TYFpn wusuy
(O, r) aiinananu A Ba B nygrasapua. (O, r) afizauann C sa D nyk-
Tanapia kecanu. Arapga AB Ba CD uyprap #jnasnmgom 6jaca,
AC uu TonmHr.

21. A,, B,, C, nap ABC yubypuax Tomounrapunuur ¥prasapu, O,
0,, Oy nap AC.B, BC,C Ba CB;A yubypuaknapra HYKM UM3HIIaAH

afinaHanapuuHr Mapkasiapd 6¥acun. AB =4 cy, AC =473 cm,
« BAC = 30° 6yaca, O, 0,0, yubypvakuunr OypuyaxnapuHu TONHHT.

22. Tenr 8uau Tpaneluss ACOCAAPHHHHT YPTaNapHHH TYTAIUTHP)B-
qu TYFPH UM3MK TPanelusl AHAIOHANAapUHUHT KeCHIUMll HYKTacuazH
XaMmna &d TOMOHJAPH &TraH TYFPH UM3MKNAPHUHT heCHILMN HYKTAaCH-
nad YTUIIMHA MCOOTAAHT.

23. TpaneuusHUHr acocaapura napamien OYaran TYFPH UHBHK
AMArOHAMIAPHHHC KecHIUHIN HYKTacu O nan yraau. Ly Tyrpu unsux-
BUHT €H TOMOHJAp OpacHla KodraH KecMacH O HyKTana TeHl UKKMra
GYAMHAIIKHAY HCOOTIAHT. i :

24, Kasapux ABCD T1§pr6ypuax Tpameuus OYAuIIK yuyH 3apyp

1
Ba eTapaM mapt \SZHM (AB + CD) sxanunn uc6oraanr (6y epra

M sa N uykranap AD Ba BC TOMOHJapHHHF ¥pPTaiapu).
25. ABC yubypuakuunr AB Tomonnas AE = EF = FB waptuu
%aHoaTranTHpyBuH £ pa F HykTadap oiuHrad. Hyuuurlek A, HyKTa
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B, nyxta AC munr ypracu, BB, Ba CF xecmanap P uyg-

“paga, AA, Ba CE kecmanap K HyKTala KecHIuanw, AB = a 1e6, PKuu
OTHHI.

26.. M uygranu ABCD Typr6ypuax TOMOHIApHHHMHI ¥pTanapura

pcGaTan CUMMETPHK AKCHaHTHDWIN HATHKACHAA XOCHJ G6Yiran typrTa

yKTa MapaijefOTPaMMHHUHT YUW.IapH 3KAHIHTHHH ucbotaanr.

27. TyprOypuYakHuHI YUTaAaH y4lrapH TAUIKHA STraH yubypuaxiap
_OFHPJIMK MapxasAapy XOCHI 5TraH TyprOypuak Sepuara T¥pr6ypuak-
‘Ka rwl. KO3pUUMEHT OUIaH ¥XIaul SKAHZHIAHY MCOOTIBHT,

98. ¢ 1yrpu unank ABC GypuaxHuHr TOMOHAZPRHH K Ba L uyx-
~ranapna. yura napamnen 6¥aran [, TYFpH UHM3HK M Ba N HyKranapzna
‘ kecann. K sa L, M Ba N HyKTanapnaH nepnenguKyasprap YHKapHi-
“ras. By nepnexiuKkyISPAADHHHI KeCHWraH HYKTa1apH Ba B nygra 6up
TyFpu uM3HKAA ETHIIMHM ACOOTAAHT,

99. ABC yubypuakna A4, sa BB, OGananimuxrap ¥rTKasparan.
ABC Ba A,B,C; yubypuaknap ¥Xxwauw Sxkaniuriud ucéoraaur.

. 30. Wkkn afilaHaHuHr KecHumm Hykracd A nas yaapumur AC Ba
CAD zuamerpaapn yTkasHaran. CD Tyrpu uHsHK afiianalapHuHr WK-
KPHUM KEeCHIIWII HYKTacH B Jau YTHmWHK ncOorsawr.

31. Yu6ypuaKHMHF OPTOMApKasd OFHDIMK MAPKa3W Ba YHra Taul-
KM uM3uITaH afIaHaHOHP MapKasu Gup TYFpH UH3WKIA ETVIIHHA HCe
6OTAaHr (Diiaep TYFPH UHBUFH).

32, Teur TOMOHAM yuGypuax ail awara muku uusuarad. Bup TO-
MOHFa SUMOIraH &HJA ONWHYaH UXTHEPHH HYKTajaH Kapuiu &rrau yu-
raga 6yaras Macoda my HyKTajaHd KoAras yuhraprada ‘6¥aran macoga-
. ap WHFWHRHCHTA TEHr SKAHIMTUHY HCOOTJAHI.

33, Y ubypuakHyHI OPTOMAPKA3N YHHHr TOMOHIAPUHHHTD ypranapura
HHCGATAH CHMMETPHK akCiaHrupnarad, Xocua 6Fairan HyKrazap Ge-
puirad yubypuakka TalllKy YH3HITaH afinanara Teriuiau 6§au6, yura
Tenr yubypuak XOCHA KHAKMHHA HcGOTAAHT.

2.§. YuGypuakaapia MeTpHK MyHocabataap

TeoMerpuk Qurypanap Wiuna 3ur <5<5 yupanauras 8a
reOMeTpUK MacalafapHd euHula Kyn  KyJnanujiajurad
‘maka 6y yu6ypuaxaup. Llysnsr yuys xam yuOypuakka
Joup éxu yubypuak 3/JeMEHTIApPUHHHT xkoMbGuHanuacu 6u-
JAH eupJalMraH Mmacajsanap Xyna Kym yupafian. YuOyp-
‘yaK 3EMEHT/IAPUHHMHT KOMOWHAUWACH OpKand Gepuiaiu-
-ran Macajagap acocaH KyAHAard KypuHuuijIapaa Gepuau-
WIH MYMKHH:

1) 'yubypuakuuur yura TOMOuura Kypa Gepu/anuraH
MacaJanap;

9) yubGypuaxkuuur yura Gypuarura kypa 6epuaaiuran
MacaJjianap;

3) yabypuakHUHI WKKH TOMOHM Ba YyJap opachiard
6ypuakka Kypa Oepujaiurad macaJanap;

4) yu6ypuaxkHWHC GHD TOMOHM B2 YHra €mHMIUTaH 6yp-
yakka Kypa OGepuraguras macananap;
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D) yuOYypUaKHUHT HKKH TOMOHH Ba 6y TOMOH.ApAAH
OupH Kapmucuaary 6ypuakka xypa GepuaafuraH Macaja-
Jaap; :

6) yuOypuakHHHT OHD TOMOHM XaMla yHra Kapiu &r-
ras pa é€muiurad Gypuakaapura kypa Oepuaaaurad Maca-
Jianap. ,

YuGypuakaapra aoup €epuaraH MacaiasapHu euuuaa
KOCHHYCaap Ba .CUHYCJAp TeopeManapy afHHUKCA KeHr KV«
Nanuaafi. Macanaw, AABC na a, b, ¢ — Tomonaap A,
B, C — 6ypuaxaap 6y.ca:

a®=b*4-c® —2bccos A «=» cos A= (b2 + ¢* —a?) : 2bc;
b* = a® 4 c* — 2ac cos B <=» cos B=(a®-+ c* —b?) : 2ac;
¢?=a*+ b* — 2ab cos C <==» cos C = (a®+ b* —¢?) : 2ab.
Cunycsaap Teopemacura k¥pa sca

a b [

sin A |m5m .lﬂ:o.

IOKopura keatupnaran rtywysuanap épaamuna Kyhn-
Aard TEHrJIWKJIADHU €3HIU MYMKHH:
1) yubypuakka TamKH yu3uiraH adJaHaHUHT paauycu

abe
R = — ra rteur;
4s
2) yu6ypuaKKka HYKH UMH3MATAH AHAAHAHHHT paanycu
s a+b+c¢
7 =-— ra Teur, 6y epna p = |+|N||
Y4

3) yuGypuakHUHT GaNaHAIMKAADH MOC paBuuina f,,
Ry, B, Ba MUKH YM3MATAH alJAHAHUHI pazuycu r OyJeca,
1 1 1 1 y y
— = — 4 — + — MyHOocabar ypuuad 6§sanu;
r \NQ }v \uh

4) TyFpu Oypuakau yuGypuakHHHT TYFPH Oypuaru

Y4YHLaH YHHHT THNOTEHY3aCHTa TYINMPHJTAH NeplediuKy-
Jsip THNOTeHYy3a OyJaKaapu opacuia Ypra NPONOPUHOHAA
MHUKLOPAUD; Xap Oup KateT OYyTyH runotenysa G6u.aan
YHHUT TUIOTEHY3anaru INpOeKIMsACH Opacuila Xam ypra
TIPONMOPUHOHAT MUKAOPIAHD, ABHU (24- yusMma):

BD*=AD - DC; AB'=AC-AD; BC*= AD . DC;

) Oy 1KOpHAarM MyJoxasanan GeBOCHTa TYFpH 6yp-
“aKMW y4OyPYKHUHI TOMOHJIADH GUP Xua §AuaMan 6Ya-
FdH14 KaTETNAp KBAAPATAAPHHUHT WMFHHIUCH FHIOTEHY3a-
HUHT  KBAaApaTHra TEHr ME€raH MyJ0Xasanu uc6oTiaw
OCOHAHP, ABHH:
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25- yugMa.

24- un3Ma.

"AB*4+ BC*<=AC - AD+ AC - DC = AC(AD 4 DC) —=
=AC - AC=AC? =~ AB*+ BC*= AC%

. 6) yubypuaxHuHr GHCCeKTp:cacH yHuHr Oup Gypuaru-
i nan unKub wy Oypuak Kapuwiucujga €TraH TOMOHHH KOJ-
aH TOMORJapra nponopuuonan 6yaaxaapra 6yaaau, (25-
n3Ma), nvuu: BD: DC=AB: AC; (AD=1, Guccextpuca);

7) yubypuakHMHI MeauaHacH 6up Oypuakiad gukub,
apmucuja €TraH TOMOHHM TeHr uxkd Oyaakka O6yJaanu.
HUHT Y3YHJAHTH:

. 4m? =26 4 2¢* — a®, 4m?=2a% 4 2b* — c?
4m; = 2a* + 2¢® — b*

dopmyaa 6unan tonuaanu (25- uusmMa);

8) arap uxtuépufl Gepuirad yuGypUaKHHHT TOMOHJADH
oc pasumna a, b, ¢ ne6 Gearusaadrad 6yjaca, ¢ TOMOH-
MHI b TOMOHAArW NpoeKUUACHHUHT y3ywanrn AD=(c?+
-+ b* — a?)/2b opxaasu Tonuaanu (26- unsma).

8

27- yu3Ma.

26- yn3ma.
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IOKopuaa ke/aTUpHArad My/0%asajap XaMAa MaBKyn
Masaka épaaMuia O4p HeuTa MmacajaJjap eYydiu HamyHaaas
PHHY KeJTHPaMH3.

l-macaaa, Yubypuak ABC HuHr TOMONJIapH @, b, ¢
ra tenr. [y yub6ypuakHuHr @ TOMOHMra ¥yTkasuaran [,
GuccekTpuca ysysaurunu xucobaaur (27-yusma).

Bepuaran: AABC, AB=c¢, AC=0b, BC =a.

Tonuuw kepak: AE=/, =7

Euwnwm., Yubypuak a:nnmxav:nmnsmxmﬂ X0CCacHra aco-
cau AB: AC=BE: EC uu é3a onamus.

Arap yuOypuaKk TOMOH/apHHU BEKTOpJap Opkaau udo-
Jajacak, y XoJna;

\.—Mmlu_ﬁm:pm._. “mm_bﬁ
|CE| 4| BEI
—_— = - e
jife . CE?AB 4 BE1AC? + 2| CE || BE| 4B
CE*+ BE?+ 2| CE|| BE|
—> — — —> —_ —— >
By epna BC=AC — AB; BC=AC+ AB —2AC AB ska-
HEHH Xucolra oJcak, y 3O0J/Aa
AB— CE: AB® 4 BE» AC® 4 CE BE (AC® + AB* —
CE*-BE*42|CE| | BE|

Kacpuunr cypat Ba maxpaxuuu BE . CE ra 6§au6 06op-
cak, y xo/aa

A4

3
) 6ynanu.

CE— BE-—> —
. W|m>mw + le\pﬁ.».._.. \»Qw |_|\~mu BC?
AL% = =
CE_ BE ,
BE + CE +
.Wlnun_u Ihn wml_l@u.._lnnl.&»
=_° b =2 _4pp—a)
b e (6 +¢)? 7
c Tyt
Jemak, Nn.l@+%\@§ (p—a) 6yaub, 6y epra .clﬁ.lwu.ln.
lilynra yxmam b Ba ¢ TOMOHAAPra vs,zmwsa_,mz
w ———— s
dy=—"Vacpp—=b), l,=——Vabpip—c)

adc e+a

m:nnmz%xnm\_mv Y3YHAUFHHH TONMIL (OPMyJatapd XOCHJ
yaanu
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" IMKJAApHHUHT  nucbath yura,

. — ACAB+ 3ABAC —34B*) —

2-macaaa. Yubypuak-
HUHT MKKMTA TOMOHM Y3YH-

yaap opacuaaru Gypuax 3ca
« ra reur. llly 6ypuag Ouc-
cexTpucacy Ousan yHura Kap-
wy €rray TOMOH OpaCuAard
6ypuak TONMJACHH (28- un3-
Mma).

Bepuaran: A \:wm

“AC=3 AB; ZBAC =

ZCAK = me K. 28- ynsma,
Tonuw Kepak: ¢=
- ~ AKB.

Euum, Macananu eudit yuyH AB nunr 1asovuia
3AB — AE waprtun xaHoarTaaHTHpyBud L HyKTaHu ona-
mus, y xoa8a AACE Teur €nau 6yau6, AF xam Ouccek-
TpHCa, XaM MeauaHa 6y/1aau.

Jemax, m\u wﬁ,l_\:n._mn_nog (1) uvu @éza oxa-
MH3. DHAH x:n. mo. AF, BC napuu auugaa#iMus;
AF = — (AC + AE)= - (AC + 34B) 2)
BC = AC— AB (3)
a) (2) Ba (3) sapaan:
AF . BC = W (AC + 3AB)(AC — AB) M.I,w..il

—_— —

(6AB% 4 6AB“cosa) =

o=
+

== 3AB%(1 + cosa);
6) (2) nam: AF?=— .w (AC 4 AE)* = W (ACA- AE?

-+ 9AC M_NU = |“| :mblmx + 18AB2 cos a) =

: ||w- AB (1 - cosa);

B) (3) zan: BC? = (AC — AB) = AC* ++ AB* — 2ACAB=

— 10AB — 6AB cos a. a), 6) Ba B) Jaapuu (1) ra KyaxG;
KyAuHparura
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A7 . BC 348
oS ¢ = : . B (1 + cosa) -

|AF||BC] — — 3
.wd»wt + cos1) —\_omuf_lmnOmnv

1+ cosa

== PO S

5—3cosa

3ra 6y.1aMus.

JleMaK, ® == arccos ﬁ\ |+ cosa
d—3cosa
3-macaaa. ABC yu6ypuakuunr AB pa BC tomonaa-

pu acocuna ABDE Ba BCKF kBaaparaap uusuiarad 6y.-
ca, y xoana xocua 6yarau DF xecma yubypyaxk Meawna-
Hacu BP nan wukku wmapra karra xamma (BP)_L (DF)
9KAHAUTH HCOOTJIAHCHH (29- yuama).

bBepuarau: AABC, AB{JE Ba BFKC xBagparaap. -

Hc6oT xuanm kepax: DF=2BP sa (BP) | (DF).

Macananu 6up Heuya xua ycyJa Ounad eudii MYMKHH.

Hcoor l-ycya DF sa BP kecmaiapuu BexTop Cu-
daruna xmmmf:z. y X041a 98P — mﬂm+ BC pa DF =
= BF + DB. Bynapaaw:

1) 298P DF = BA DB +- BA BF + BC DB + BC BF xo-
cua 6ynaau. By epaa BA . DB=0 Ba BC - BF =0 sa-
HHUHM Xucobra oaunca, y xoana 2BF DF = _mM __w.ﬂ_ X
X cos =ABF —|BC||BD|cos £CBD=|BA||BF|icos LABF—
.anOmvamDv =0 6yaanu. Byuaau 2BP . DF =0 &ku
BP | DF s«anu keaub 4uKaiu,

D . 9) 4BF* = BA*{-BC2}

DF? = DB* + BF? +
+ 2DB BF..
by TeHFIMKNAPHH Xan-
hmalmm:vn.mx. 4BF* —
— DF?*=0 6yaanu. Byu-

/W\ man  4BF*= DF* &xu
2|BP|=|DF| a3xanu ke-
~ 29- unama, Ju6 uHKanH.
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2-ycya. HMcbornamnu Oypuul épAramMuia xaMm amanra
—_— —_— —
omupuil MYMKHH, 9bHl 28P = BA + BC na

7 (BA)=BD; R5* (BC)= — BF

- -— — s
Jaapuu Gaxapaiinuk. Jlexun BD — BF = Fis spu. ¥ xo0i-
Jla BEKTOPHH KOJJAMHeap GyJMarad uxiku sexropra €fuui-

5 munr aronamrunan R3°(2BP) = FD Gysamm. Bywnasn
2BP = FI) Ba (BP ™ FD)==90° sxaun xeauS dnxanu.

3-yeya RE™ (AABC) = ADBC' oypumaa BC BC
ra Ba BP BP' ra akcaasuwnap xocua 6§au6. BP NDEC’

- HUHT YpTa unsurn 6yaanu. [emax, (BP " Bl')=90° Ba

—> —>
9BP’ = FD xocua 6yaanu. Bynpau BP | DF Ba 2BP =
. = DF 3sxagn keand uukand.

FeomeTpuk macananapHu euMIIHUHT aare6pauk ycyJau
macasa mwapruna Gepuarasiapaas  dofinananmd OUPHHUIH
&KM NKKWHYM Mapakand T1eHrjaMalapHu euydll wapTura
keatupuaajgn. By ycyanga reomeTpuk macasiasapHu  eduil
Macana wWaprudra Kypa 4u3Ma Yusdin xamas Qurypana
KaTHawaéTiad MabAyM BAa HOMABJAYM KOMIOHEHTJAapra
CysiHraH X0J/1a TeHrJaama Ty3uui, arap Xap Xua xo/araap
Kapasazuran Oyaca, xap OHD XOJ4aTHH TaxJauj KUaIn6
acocJqaw kepak Oyaaaud. DBynpa#i xoapa wacaiand Heua
yCyan OuJaaH QUMUI  MYMKWHJAWTY €Ky eunul MeTolnapw
AHUKJaHAaIH.

4-macaaa. Arap Tewr €unau yuOypuak acocuaaru
GypuaxaapuHUHT OMPHAAl YUKKAH TYFPHU UM3UK YHH HKKH-
Ta TeHr éHau yuOypuakka axxparca, Oepuwiran TeHr E€HJIH
. yubypuakuuur 6ypuakaapdhn Tonuur (30- unsma).

" Euwuw. ABC yudypuakaa AB = AC Ba D uyxra AC
ToMouaa étu6 ABC yubypuakun AADB Ba ADBC aap-
ra axpataid. Byuna AD =BD = BC. Arap LABD =X
.me6 oacak, ZBCD= _BDC=2X 063-
aann. AB = AC Gyaranunan ~CBD =X
Bynanu. Bynnau 5x = 180° xocua 6y.au0,
"X = 36° 3KaHu Keaub 4MKaLM.

. Maca/siaHd €YWIUHUHT HKKHHUK yCYJAH-
HH  YKYBUMHHHr §3ura xaBo/d KH/AaMus,

Mawraap

34, YuOypuaknuHr yunapnian Oepuiran M
gyKrarava 6yaian macodpanap Hurungucd arap M

-

30- yusma.
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HyKTa yubypuaK TaumKapucuia OIHHFAH 6Fynca, apuM MePHMeTPIAH
KatTa arap M HyKTa yubypuak #Wuuia EKM KOHTYpHAa ONMHIAH 6YiCa,
nepuveTpiaad KHYHK m%a:E::_,_csnocﬁS:?

35. Yubypuak mexuauanann AWFBHIMCH SpUM NepuUMETplaH KaTTa
BA MepUMETPAAH KUUHK OFauilunm ucbotaamr. )

36. Teur éuan yubypuakia aCOCHHHH: WXTHEpPMH HYKTaCHIAH én
TOMOH.IAPHTa TYIWMPHIraH TNepuneHlnKyaspaap HAFHHAMCH Y3lapMmac
MHUKIOp G6¥iud, y yubypuaxHWHT &M TOMOHMra Tywwpuaran Oasann-
AuKKA TeHr OYJAHIIHHH NcOOTAAHT

37. YubypuakuuHr OUCCEKTPHUCACH IIy YUYAAH UYHKYBUH MEJuaHa
Ba 6anaHAAKK XOCHA KHarad Oypyakna E1uIIHHAM ucbotaaur,

38, Tyrpv Gypuakau yuGypuaxna T¥rpu OypuakHMHT OHCCEKTpH-
S4CH MeAMaHa Ba 6aJaHAJWK Tamkuia 9Trad OypyasxHu TEHr HKKHra
O} anmuHn Mc60TAAHT, )

39. Tyrpu 6ypuaxsu ABC yubypuaxuudr ABrunorenysacura yd-
6ypuaxiu KonaaMmailuraH KWAMO KBajapaT scaarad. Arapla KateTaap
#urguancn Q ra reur 6ynca, C yusaH kBaipar mapkasurava OGymas
MacoydHU TONHUHF

40. YuBypuakuuur acocu Q ra TeHr, EH TOMOHAapHHH m — HHC-
6ataa 6¥nysuMm HyKTaJ4p Oopacuiary z_mnoem::z TOIMHC. .

41, VubypuakHunr yusapugan GepuaraH TYFpu uusvkxaua 6¥aran
Macodanap p, ¢ Ba r 1a TeHr. YuOypUaKHMHI OFHPJIMK Mapxa3niaH
wy TYFpU yH3HKKaua 6§araH MacopaHH TOMHHT.

42, Yua6ypuakuuur GHp yunA»H Yikasuaran CGananLuuK Ba MelHas
Ha my yura wofisamrad 6ypuakeM TeHr yu 6ysakka 6¥sanm. Yubyp-
HaKHMHT 6YypYyaKAapuHu Xucobaar, )

43, Tyrpu 6ypuakad yu6ypyax |MIOTCHY3aCHHUHT ¥pracw OFaran
O HYKTajzaH THK 4H3WK YTKasuiraxs 6yaub, y xateTaapaas Supunn K
HYKTald, MKKHHUMCWHHHT naBoMMHH M Hygrana xecub yraun. OK=a
Ba OM = b 6¥aca, yuOypuaKHUHT TOMOHIADUHH TOMMHI. ‘

44, ABC yudypuakna <A = 30°, «B =50°. Yulypuakuuur oqo.
MOHJapu yuyH c?— 5% =ab wMyHocaaT YpHHAW IKAHFMTHHM HCOOT-
] r .

i 45, YuSypuax GalaniaMKIapH TeCKapH KufiMaTaapuuuHr ftupuH-
AMCH MY YurypuaKKa HYKH UM3UAraH afijaHa pajuyCHHUHT TeCKapH

1 1 1 1
KM#MATHra TeHr, ’bHU — - -~ = — -4 — = — 3KaHIUIHHH HC6OTAAHT.
\:N \Nw kh r
46, ABC yuSypuakuunr AC Ba AB TOMOBNapY y3yHaHKrapu b Ba
¢ ra, AA, meguavacHuun~ yayumura y be ra Tedr 6ynca: A 6ypuak-
HWH” KATTAJAHTHHH TOMHH'.
47, ABC yuoypuasuunr AA; Ba BB, 6a1aH11MKIaPUHHKT aC0CKaPHHH
6upaamTnpysun A, B; xecma AB Tomoumuunr ¥pracu M uyxranaun TyF-
pu 6ypuax octuna xypuuca, C GypuaKHUHT KaTTANHTHHE TONHHT.

48, Tyrpu 6ypuakiu yuOypuaKHWHT xaTeTAapH & Ba b ra Tedr.’

YVu6ypuaknnur TYFpu Gypuaruiad UMKYBYM OHCCEKTPACACH Y3YHAWTH-
H{ TOTHHI. .

49. Tenr &uam yuSypuakuvnr &y TomoHd 20 cM, acocn 24 cm ra
TeHr. YUGYpPUAKHHHT MeJHaHAnapH KeCHINra# HYKTagaH OGHCCeKT[Hca-
napW KeCHIIraH HyKTaraua Gyaran macodaHH TOIMHI,

50. AABC 1na 6ucceKkTpHcarap KecuunaH Hyxtazan BC ToMoOH-
ra mapaien TYFpu uM3HK yTKaauaras, y AB ToMoHuH mu Hy .Taia Ba
AC Tovonnn C; nykrana xecaau B,Cy = BB; 4 CC, Oyruwuun uc-
GoTaanr.

51. ABC tyrpu Oypuakin yu0ypaKHHHIF KaTeTAApHAA YHAAH Tall-
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KapHia BCED sa ACKH xBaapataap scaaran. D pa H HYKTanapaan
THIOTeHy3anuur nasomura DN Ba HM neprnexnnkyaapaap Ty puiran.
DN + HM = AB sxauunn uc6oriaur.

. 52. Arap yu6YpUaKHUHI HKKH MeIHAHACH V3APO TeHr 6¥aca, y
Xoa1a Oy yuOypuax TeHr €HJM 6FauiuuHM Ba aAKCHHYA, arap yudyp-
HaK TeHr EHAW OFiaca, y XOMla YHHH: WKKHMTA MEAMIHACH TEHT 6§ au-
WHHK UCGOTAAHT.

53. Arapna yuSypuakuuur orupaux Mapkasn M yuunur oproMap-
Ra3u H Omaan ycTMa-yer Tywca, y a011a GyHaai yubypuax TeHr TO-
MOHAH O6FAHIIRHK HUCOOT/ aHT.

54. ABC yu6ypuaxuunr AB sa BC toMouiapura ¥rkasuaran me-

o 4
IuaHanapu ¥3apo mepnesinkyasp. cos B <

5

53, ABC yubypuakna <A = 2B 6jnca, b Bac roMonaapra Kypa
a4 TOMOHHH TOIHHT,

36. =XO¥ =60° an 6ypuaxiad Ttawkapuia M HyKTa OAHHUD,
6ypiak ToMOHnapura MA = n,, MB = n, sa 6ypuax 6uccexrpucacura
MC THR YM3HKNap Tywupuiran 6yaca, OC Hu Tonuur.

57. Y46ypuakHuHr yuTa MeIMAaHACHLaH SHCH yu6ypyax acam
KUHAMTHHY HcOOTAaHr,

58. ABC yubypuaxna AC =&, AB =¢ Ba /, nap Mabaym Gjuca,
A 0ypyakHHHF KAaTTAaAUCHAM TOMMHL,

59. ABC yubypuakna <A =va, AB=¢, AC =b. A 6ypuak Guc-
CeKTPHCACHHHHT Y3YHIHTHHH TOIHHI.

60. ABC yubypuaxuunr Tomonsapuia P, Q, R wykraaap myspai
omuuranku, AP, BY sa CR T§Fpu umM3ukiap 6Hp HYKTaZa KecHiuaih.
AR - BP . CQ=RB - PC - (A MyHOCadaTHH TeKIUIMpHHT.

61. ToMOHM @ ra TeHr 6yaran TeHr TOMOHIU ABC yubypuaxkHuur
BC romonnna D Ba AB rtomonuna E nykranap a = 3BD, AE = DE
Gynaauran xuaub osunran 6§aca, CE KeCMaHHHT Y3YHAMrHHU TOMKHE,

62. YuOypuaKHUHT UKKH MEAHAHACH §¥3apo THK. Y uOypYakHHHF
6y meluananap yrras TOMOHAApH @ Ba & ra Tenr. Ly yubypuaxuune
TOMOHAAPH OPACUAATH GOFAAHUUIHM TOMMHT,

63. Tenr énmn ABC yubypuaxnunr renr AB Ba BC ToMonnapuia AE
Ba CF TeHr xecmanap cmudian, CE = AF sxanwna Ba Gynap xecull-
ras Hykra B/) GuccekTpycana &rvuiuHM McOOTAAHT. \

—> - —>
64. Yubypuak texucauruna YA+ mQB +nQC =0 maprun xa-
Hoarnantupysun O HyxTa 6¥anwn Mymxuumu? By epaa m, n mycbar
pauHoOHan COHAAp.
: 65. ABC yubypuakuunur CA Tomonunu P Hykra n Hucbatna CB
@ TOMOHHHH Q HYKTA m Huc6arna 6f¥nanu. PQ kecma CM Mexnauanm
Kanaai nuc6arna Oyaanm? :
4 66. ABC yuGypuax Texucauruga HMXTHEpHA O Hykra Gepuarawm.
AAQB, ABO!. Ba ACOA NapHMHT OFHPIMK MapKasnapH Moc paBHiil-
wAa P, Q Ba R 6§aca, AABC sa APQR napHuHT OFHDAMK Mapxa3ia-
“pu N, K Ba O HyKrtanap 6Mp TYFPH UM3HKNA ETHIIMHH UcOOTAAHI.
61, ABC yubypuakHHHr ToMOWAapH a, b. ¢ ra teur. Ly yu6yp-
MaKHMHT @ TOMOHMTa JTKa3WAraH m, MAAMAHA Y3YHIMTHHW XHCOGAAHF.
68. Bepunran M HyKTaHHHF YYOYPYaKHHHr YUNaPUAAH Y3IOKIHIB
M, n, p ra TeHr. Arap yuO6ypuaKHHHr TOMOHJIAPH @, b, cra Teur 6§.a-
a, GepHAraH HYKTaHWHT MY yuOypyak OFHPIAMK MapKa:HHAH y30KAH-
HHH TOMNMHI.
69. ABC yubypuakHMHT TOMOH/IADHIAA YHAaH Tallkapuna ASKL,
BCMN, CAPQ xBappataap scaaran. Oy, O, O 1ap Moc pasumna

3KAHWHH HCOOTRAHr,

MyM-
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wy ksaapataapuuur Yprasapu, D, E, F aap AB. BC, CA TOMOHAap-
suur jpraaapu 6yaca xyiimparuaapHu ucoTaadr.

1) QMLCD sa QM= 2CD,

2) CR 1 AB Ba AB=2CR,

3) DO, L DOy Ba DO, = DO,;,

A‘V xﬁO&.ﬁ.Q#Ow Ba \AON"O_Qwu

5) YuSypuax TOMOHAapura sACafraW KBalPaTJap MapKa3iapuHH
GuAran xo0/4a, uly yubypuUaKHHHT ¥3MHHU SCAHT.

70. Yu6ypuakHWHI HKKHTA TOMOHHM Y3YHJIHKA3PHHHHI HUCGATH yu-
ra yaap opacupar# Gypuax sca a ra tewr. Ly OypuaxwHHr GHCcex-
TpHCacH GRIAH YHra KApWH &Tran TOMOH OpaCHIAarH GYPYaKHH TONHHT,

71. TyepH Oypuakau yuGypuyax KaTeTJapHHHHT HHFHHIHCH IHY yu-
GypuaKka WuKkM Ba TAaliKM WH3MATaH aijaWanap RMaMeTPAAPHHHHT Hu-
FUHAMCHrA TeHr OVJHILHHH WcOOTAAHT.

72. Tenr énnn yuSypuaknuHr Tenr B Ba C GypuaxknapHHHHT Ouc-
cextpucanap £ HykTaga xecuwu6, 1apomMHN2 Y4OYpUaKKa TAIIKH M-
auarap afnasa 6maan D Ba F nykrasapia kecumamu. ADEF T¥pr-
6ypuak poMb SKAHIHTHHM HCOOTIART.

73. YubypuaxHuHT OpTOMapkasH ba HMXTUEpHIl MKKM yUM OpKanH
§Typun afiranasap ¥3apo Tewr GYJIHIIMHH HCGOTAEHT.

74 YuGypuakHuHr h, 6anaHisWry Ba TAIIKKM YH3NITAH aiinaHawHur
A vuura yTkasnarad paanycu As Ba AC tomonnap 6ulaH TeHr Oyp-
yakNap XOCHT KHAHLIHHM HCOOTHAHT.

75. Yu6ypuaxwuur oprovapkasu H, orupauk Mapkasu M Ba yura
TalIKW UM3WiTAH aiinaHa mapxasu O Jap oup T¥rpm umcukaa (Jiaep
TYFPU UYU3HFH) ETHIUMHA HCGOTAAHT.

76. MysurasaM yudypuak aflzamara WYKH umsuaran. A#fnamara Te-
FMISAH MXTHEpHI HYKTazaH mly vubypuak yunapuraya Ofaran wmaco-
.¢anap KpalpaTaapuHuHr HHFMHAMCH Y3rapMac vukacp 6§amb, HyxTa-
(HUHT KOfMamum YpHura GOFIVK sMaCAMTHHM HCOOTAAHT.

77. Arap AC + CD =m Ba AB— BD =n nap wmaniym Gjica,
;ABC yubypuaxsuar AD OHCCeKTPUCACHHU TONMHT.

78. ABC yubypuaxna <A =2-B Ba AC =b G6yaca. C yvnan
YHMKKaH MeIWaHa yuyH h < 2m, < V5 & MyHoCabaT YpuHAH SKAHAMIA-
HH HCOOTAAHT,

79 ABC vyubypuakuuur AB, BC, CA rtovounapuna K,L, M uyk-
gatap ondmw aH, Arapna Ax: KB = BL:LC=CM: MA = n wapr 0a-
wapnica, ABC sa KL W yubypyaxiapHudr OFHDAMK MapKaslapu ycT-
Ma-YCT TYWHUINHY HCOOTAARHT.

0, Yu6ypyakia WKKHTA GanaHJIuKAap y3yHAHKI2PH ¥31apu Tym-
FaH acn - 1aPHUHT Y3YHAHKAADHIAH KMYUK 9Mac. YubypuakuuHr Oyp-
qaKa PUHH TOMHHT

81. ABC yudypuakaa AN Ba CK O6ucceKkTpucanap YTKasHAraH.
At =6 cm. AK =2 e, CN =3 cm 6§aca, NK HH TONHHT.

2 1BC yubyprakauur AD 6uccextpucach BC tomownn BD:
2 D . 2:1 uucbataa 6yaaau. CE Mennana wy OHCCEKTPHCAHH KaH-
natt «ucGarma 6ynann?

83 4b5C yubypuskna AB = AC Ba «=BAC=20°. AB Tomonua
A’ = CD wapr 6unan D Hykra, AC tomonza sca BC=CE wapr
6n n E uykra o uuran. =CDE Hw TOTIRHT.

%4 Tedr &unn Ayavaran yuGypuaKHWHT y4asa Tawke Gypuyaka-
PH AMCCC.TPHCANAPHHHMHI acociapy GMp TYFPH YM3HKAA ETHWHHM HC-
60" anr.
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85. Tenr &unu GyimaraH yu6ypUaKHHHr MKKHTA HYKH Ba Ourra
Ky Gypuakaaph CHCCeKTPHCANAPHHHHI acOCAapH GHD THFpH YH3HK-

"Fa &rvuHMHA HCOOTJIAHT.

" 86 YuOypuakHHHI HKKHTA TawKH OypuarHuHH- OHcceKrpucanapu

‘keCHIIraH HYKTa YUMHUW OGYDUAaruHMHr HUKH GHCCEKTPHCACHIA €ThuiM-
# HCcOOTAAHT.

3-§. Aftnana Ba nompa

Aitana Ba Aoupa TYIWIyHuaslapd reoMerpusana kyn yd-
pafnurad acocuit TylyHuanapias xuco6ranub, 6y Tyuwyi-
AJAPHHUHT TAPKUOUH KHCMHAA ROUPAHUHI Ba aiJaHAHMHT
gaemenTAapn Oouwka reometpuk Qurypasnap Ousian ysBuit

A0KA4a KaTHALIKWIUJIADH MYMKUH.
© Mabaymky, afinasauuar ysyaaurn C = 2=R ra, poupa-
giHC 1034 3ca S = =R? ra Tenr.

Afinana sa Aoupara Taaaaykad 6yaras 6ab3d Mabay-
{OTJapHU KEJATHPAMUS:

1. Arap Gepuaraun noupana AB Ba CD Barapaap E
yktana Kecuwca, y xoaaa AE.-EB=CE-ED éxku BE:
2 ED =CFE: EA 3xauurutg Kypuil MyMKHH.

. 2. Afinanara yHUHT TallKapucuja OJMMHCAH HyKTajlaH
YTkazuaran MKKM ypHHMAa Kecmajapu 1lenramp (31-uuz-
al

-3, Arap aiisana rawgapucuaa osunrad A nvygranau (O
R) aifinanara ypuuma Ba Ke(yBuu yTkazuiran Oyaca (32-
YusMa), y xoa4a ypuuma OyTyH KeCyBud OHAAH YHHHD
Tamky GyJaard opacHaa ypra NPONOPHUOHAN MHKIOPAUD,
sviu: AB = AC - AD.

4. Arap 6epwirau ABC yulGypuakHuHT TOMOHJAZpUra

Ppaswuwna r,, ry, r, Ae6 Oearnjacak Ba HUYKH UHBWJITAH
1

afsaga pajuycu r 6yaca, y xoaaa !_-+ ~|+ LIS
: rg Iy re r

yHOCa6aT ypuHau Ojaafu.

32- nmmzP
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5 Arap Gepuaran yubypua<ka TaulK¥ Ba HUKH YH3HJ-

rau afijanangp pamvycaapH Moc pasuiwiaa R Ba r 6¥aca,
y xonna R>2r Ba r = 4R sin Iwnmm: -w. sin W MyHOCa-
6ar Vpusauanp.

6. Bepuaran uxTuépufi yubypuak yuyw xy#éunara My-
HOCa6aTaap §pUHAHLHD:

h,+h,+ h, > 9r; Q+Q+CV;\WP
. A B C
—1q A 2 L
I Rsin 5 cos 0 cos 5"

B A
r, = 4R sin — cos — cos m..

2 2 2

C A B
r,=4R sin — cos — —.
e =4R 5 €08~ Cos —

IOKopuaa 6uanupuaran mysoxasanap &pnamujaa Maca-
J1anap euHll Y4yH HamyHanap KeJATHPAMHS3:

l-macana. Karraauru a ra tesr O6yaran OGypuakka
"YHUHT TOMOHJAAPHra YPHHYBYM Ba Wy GH/aH GHpra ¥3apo
"YPUHYBYH r, Ba Iy (F,>>ry) paauycau afinasajsap HUKH
‘yu3uarad. Arap wy MKkH afianara Ba OypuYakHHHT Oup
~TOMOHUra ypUHYBYM 8iJaHa paanycu r OyJca, y XoJna
&yt r Huc6ar tonuacHH (31-uyusma).

Bepuaranw: £FNC=a, 0,C=ry; O,A=r,, OB=r.

Tonum kepak: rysr=7?

Euywnm. Macasanuur maprura kypa O,, O,, O nap
FNC 6ypuakka HYKM uYM3HAraH afinaHajsap MapKasaapH
6y/16, yaapaHHT PAAHYCJAaPH MOC XOJAA ry, Iy BA I (ry>
>r,). O, nykranau NC ra napaanea xuaun6 O,C Gunan
D uyxrana KeCHIIyBYM TYFpH uH3uK YTkasamus. HaTuxa
0,0,D 1yrpu 6ypuakan yubypuak xocua 6yaaau. AO,0,D

Ba RO»Q.DHW ra 0,0,=r,+r, Ba O, D=r,—r,

ra Teur Gyam6, sin— —"2""L uy &3a onamus. Bymnam
2 ry+ry
1—sin—
no_ 2 xocua Gyaanu. Arap AC= AB+ BC (1)
T 1+ m:,lw

9KaHM xucobra oJuHca Ba TYrpu OGypuakau AO,0C; Ba
AO,0A, napran AB=0A, Ba BC=0C,; napuu Ba
N0, 0,0 paw O,D= AC napuu toncak; .
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AB=V (ri+rf—(r,=r)F=2Vryr,

BC=V (ri+r) = (n—r¥=2Vrr,

>O”~\Aw_+~.~1|A9|3v»"w~\3ﬂ~.
Byaapuu (1) ra gytuaca, Vrr,=Vr(Vr,+Vr) 6y-

T

nanu. Bywnan d\\P =14 ﬁ\m.. éku L = (1 +
2

r r
2
a
1— sin \wi
+ _— xocua Gyaanu.
a
1 in —
+ sin 7
2
-3
, 1 — sin M
Hemak, 2 =11+ .
r a
1 4 sin M

2-macaana. (O, R) afinanara uuKu TOMOHIAH YpH-
HyBYM xamaa ¥3apo A Ba B HyKTasapia KeCHUIYBYH HK-
KW aitziaHa wuxu uusuarad, Arap =OAB=90° Gjxca, y
XO0JA2 HYKKH UM3HJCAH aillaHanap paXuyCAapHHUHT HHFHH-
JHCH TomuacHH (33-uusMa),

Bepuaran: (O, R), «<OAB=90°, -

Tonuwm kepak: O A+ OQA=r,4r,

Euum. Bepunruwnra xypa O,, O, HyKTanap y3apo Ke=
CHIYBYM alJaHaJapHUHT Mapkasaapu OYacuH JeHaHK
xamaa (0,, ry) Ba (O,, r,) ailnaHanap pagHyC/JapHHH MOC
Xoa4a ry Ba I, OpKaIH
Gearuaafiauk, sbHu: O A==
= r,, O,A =r,. Kyaa#iauk
yuyH OA=a 1e6 6earu-

JaAJuK.
<=0AB =90° Ba 0,0, |_
1 AB nappan OA | 0,0,
xeau6 uukaau. Jlemak,
AOO, Ba AO0OO, anap
y3apo TeHr yuGypuakaap
6ym6, OO0, =R — ry,
00, = R — r; 3KaHuHH
xucobra o6, I'epon dop-
MyJaacura acocan KyHuia- —=
THHH €32 0/1aMH3, ABHHI - 33- upsua,
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99, Paguycrapi R Ba r 6¥iraH MKKM alinaHaHWHT TalHKH yPHHMa-
CH MUKH YPUHMACHAaH HKkM Mapra ysyH llly alnananap mapxasiapu
opacuaary MacodaHH TOMHMHE, :

100. R paamycau aiinadafga ¥Tkaiuaran BaTap ysynaura Oulau
MapkasiaH BaTapraya GyaraH Macoda HurFuuiumcu a ra teur. Bartap
Y3YHJIMTHHA TOIHHT.

101. Panuycaapu ry Ba ry, opaiapuaaru macoda a ra Ttewr G6fu-
raH MKkd afiranara R paauycim aiinana tamku ypusamu. (O; ry) Ba
(O; ry) aitnananapra TaulKd yPHHMA KEeCMACHHWHI Y3YHAHTHHH TOUHHL.

102. Vxxu alinanaHuHr TallKd ypwHManapu opacujard Gypuak a
ra, MUKH ypuHManapu opacuparn Gypuaxk § ra Ttenr. Karra adinana
MapKa3HaH KWyHK afinanara yTiasuaran ypusManap opacHaaru Oyp-
YaKHH TOMHHI.

103. ® Ba r paauycid aitnamanap wuku ypusaiu. By aitnananapra
BA YIapHHAHI Mapxa3nap UM3HFUra yPUHYBYM YUMHUM afilaHAHKHT pa-
HUYCHHH TOTHHT,

4- §. Typ16ypuakaap Ba .i:m%n:mﬁ_mv

MatemaTukana KynOypuakJaapHu OGepuauwura xapab
aCOCaH UKKH Typra axpaTujanu: kabapuy Ba GOTHK Ky~
6ypuakaapra. Kabapuy kynOypuak.aap y¥3 nHaBbaTHia HK=
KM Typra—MYHTa3aM Ba HOMYHTasaM kynbypuakaapra ax=-
paJiaau.

MyuTasam kynOypuak neraHia xaMMa TOMOHJapu Ba
OypuakJ/apH y3apo TeHr 6yJarax KynOypuaksaap TyulyHH-
aany. Kyubypuaksaap owunacura yuabypuak, TYprOypuak,
Gew6ypuak Ba X0Kas0 7 — GypPuakIH INAKJANAPHH MHCOJ
KeATHPHLI MYMKHH.

Bus oanunru naparpagaa yu6ypuak.aapra JAOHp maca-
najxap eurad 3auk. dHnu TYpréypaak Ba kynbypuakaapra
TyXxTaaub yralaux.

Keaopam ne6--xamMa TOMOHJapu Ba Oypuak.apu y3a-
po TeHr GyaraH Typréypuaxkka aituaaad. Ksaiparduur
JHaroHaANapk ¥3apo TeHr Ba TYFpH OypyaK ocCTHlAd Ke-
cumanu. [O3u 3ca 6Mp TOMOHHMHKWHI KBalpaTHra TEHILHD.

Tyrpu mypmOypuax peb6 xamma Oypuakaapu TYFpH

6yaran TYpT6ypuakka alTuaaau.TyFpu TYprOypHAKHHHT

Huku Oypuakaapuunur Aurunancy 360° ra Tenr 6Y.ub,
JIMaroHa//lapy KeCHIIUII HYKTacuaa TeHr WUKkura 6y.nHa-
I Ba xap OHp AMAarOHaNd YHHM TeHI MKKura yulypuakka
axparand. [lHaroHanJapHHUHT KeCHILUL HYKTACH Wy TYF-
pu TYpTOypuak yuyH cumMerpus mapkasu Oyaanu. TYFpu

TYpTOypUaKHUHT 1034 S =a - b popmyna 6uasan xucobiaa- -

HalHu.
[lapanasesozparn ne6 Kapama-Kaplid TOMOHJAPH y3a-
po napaanea 6yaraH Typréypuyakka aiitunand. [lapasane-
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JOTPaMM/a Kapama-KapiuH
érraH TOMOHJapH  ¥3apo
TeHr Ba OWD TOMOHMWra
énuwmran 6ypuaxjapuHUHT
finFuaaucu 180° ra Tenr
6yaanu. [lapaanenorpamu
[MaroHaaiapH  KeCHIUWHI
HYKTACHAA TEeHT HKKUTra
6ynuHamy Ba Oy HyKTa
YHHHT CHMMeTpHs Mapkasu
6yaanu.,

35- un3zma.

[NapaanenorpaMM AHArOHAANAPH KBaApAaTJIaDHHHHC HU-
FUHAUCH YHWHI TOMOHAADH KBAApaT/apH HHFHHAUCHHHHT
UKKHAAHTAHUra TEHTAHpP, ADbHU:

d? + d} =2A8* + 2AD",

[lapaajenorpaMMHUHr 1034 acocH OuJan OajaHAJMIHHUHT
KynaRTMacHura 1eHr, sabHH

S=AD -BE=a - h.

Arap nmapansenorpaMMHHMHT XaMMa TOMOHJAapH ¥3apo
TeHur 6yaca, y pom6oup. POMOHUHT AuaroHanapu Kecu-
IIMIN HYKTaCcHla TeHr uKkura 6y.auHagu Ba ¥3apo nep-
nenaukyaap 6yaanu. PoMOHMHr 103U NuaroHa JapHHHHT
K{ynafTMaCHHUHT APMUTa TEHTAHP, A'BHHU:

mn,wl%.mb.

Arap 6epuarasn TYpTOYpYaKHMHT MKKH TOMOHH ¥3apo
napajjes, Korad HKKH TOMOHH ¥3apo napansea 6yama-
ca, y xosana Oynpaéi durypara mpanegus pehunaiu (35-
ynama), TpaneuusHuHr €H TOMOHJAPU ¥3apo TeHr Gy.ca,
6y Teur &uad Tpameuus O6yaub, 6ynaa =A-= -0, ~B=
= =C Ba AAOD » ABOC 6¥naxu. TpaneuusHuHr [03H
acocsnap (AD Ba BC) AUFMHAKUCHHUHT sipMU GuJaaH GasaH -
JUIHHUHT Kynafirmacura &ku ypra 4usurd Ouaan GajaHn-

y o 1
JMCWHAKHT Ky nafdiT™Macura TeHr 6yaanu, abuu: S = WQ_U.T

+ BC) - BE= L (34 b)h, EN =L (4D +BC)  skauu

sucobra oauuca, S = FN .k 6Yaanu.

Arap Gepuaran TYpTOypUaKHMHI KapaMa-KapiuM &Trau
TOMOHJAPHHHHT IHFUHANCH ¥3apO TeHr 6YJca, YHra HUKH
4H.NAHA YM3BHIL- MYMKHH,
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36- unama. 37- unama.

- Arap Gepuarad TYpTOypuakHHHT Kapama-Kapuiu 6yp-
HYaKAADHHUHT AHFHHIHCH <A + «C = 180° (<B4 D=
= 180°) 6¥.ca, yHra Tamku ailnana YM3HIL MYMKHH.

Arap kyn6ypuyak TOMOHAADHHHHT COHH 1 Ta 6yaca, 6y
KynbypuakHuu n Oypuakiu xynGypuak ne6 araaaam. Ka-
Gapuy KynbOypuak uuku GypuakJapHUHT HuFuHAuCH 180°X
X (n —2) ra Tewraup. MyHTa3aM Kyn6ypuakHWHT 1034

YHWHr nepuMerpH OHJaH anopeMacH Kyna#TMaCHHUHT sip-
1

'MHra TEHTAHD, AbHH S = —Pa (p — nepumerp, ON =
= a — anogpema) (36-uyuamva).

Arap (O, R) alinanara mynTtasaM n OGypuyakin Kyjm-
Oypuak Wuku umsuaran 6yaca, 6y kyn6Gypuak TOMOHJa-
PHHH ainaHa paauycu Opkaauw udonanawl MyMKHH. HbHU
(37- uu3ma):

—~A0B=22 Ba = AOC = 8% 6y 146,
n n
AC = »m@b sin 187 éxkn AB = 2R sin 1 xocua 6ynany.
n n

AB =a,, OC =1, ne6 Geirunawnap KHPUTCAK XAM1a
R =1 1e6 xabys Kuacax, KyAuaarn HATHKAAAPHH XOCHJ
KHJHII MYMKHH:

— 3 6yaca, sin= =Y2  cos E L e
1) Arap n=3 9:_8. sin — 5 COs — 5 6y
au6, a3 =V 3R =V3 Ba ?anOmW le,
2) Arap n =4 6yaca, a,— V2 ra ?uw\%n
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3) Arap n=6 ©6yaca,
V3.

w 1]
4) Arap n = 12 Gyaca,

€y Nﬁ\.w - ﬁ\w Ba ;=

- —\ml_. vV 3
o 2

IOKopuaa KeJTHPHJATAH
TyulyHuanap Ba MaBXYA
mabayMoTaap  épaaMuna
vacananap edpira Hamy-
naJjap KeJTHPaMu3.

l-macauaa. Arap
AECD rtypr6ypuakna K,
L, M, N nygrajaap YHHHT
TOMOHJIADHHHHT  ypTanapu
gysaca Ba IAMATOHAJANApH 38- unsma.
y3apo 6ypuak OCTHAA .

WMMmEnM, y Wﬂ:hm BC: 4+ AD? — AB? —CD* = 2(KM?*—
— LN") = 2AC X BDcoso 3kanuHu mnc6oraanr (38-
4yH3Ma).

mmvn.\:_ rau: ABCD T1yp16ypuax, AK = KB, BL =
—=1C, CM =MD, DN=NA, (BDAC)=9.

Sﬁn,ooq kuauw Kepak: BC*+ AD*—AB*—CD*=
= 2KM? — LN?*)=2AC - BDcos ¢.

Uc6oT. Mxruépuit Q HyKTa yuyH:

Qmuuw Ba Nm"

20/ =QC+QD. | __, 51 — GR) =
2QK = QA + Q8B

—QC— QA+ QD — QB = BC + AD; (1
w@.m.” Om;l ONM. = ﬁ%l@!@“
2QL = QB+ QC

— QA — QB+ QD — QC=BA + CD. @)

(1) nau (2) Hu Xannab adupcak, y XoJAa
2(KM? — LN?) = BC* — AD* — (CD* + BA?) +

" +98C.AD—2CD - BA. (3)
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Paswanku, AB -+ BC +CD+DA=0 éxn Gyunan

—— —~=> —> —>
AB+CD=AD+ CB TeHTAMKHH XOCHA KWaamu3. Dy 4
TEHIJIMKHBHT MKKaJa TOMOHWHH KkBaApaTra owupcak, AB* 4 4

+CD*+ 2AB - CD = AD* -+ CB* + 24D - CB;
9AB . CD - 24D . CB — AD* + CB* — AB*— CD*. (4)

(4) uu (3) ra oaub 6opud Kyficak, y xoaxa ,
AKM? — LN?®) = BC? + AD* — CD — AB". 4y 1

Mabaymkny, KM — LN = >lm. KM + LN = BD 6yara-
HUdH

QAKM? — LN?) = QKM — LNY(KM 4+ LN) =24C BD (5)

(4') Ba (5) sapuu ¥33p0O TEHrJAWTUPCAK

XocH/A 6VJaaanu.

HNemak, BC?+ AD*— AB*— CD?=2(KM?* — LN?) = |
= 2AC BD cos 9.

Hartuwxa. 1) Arap typrbypuakaa Kapama-Kapiu TO- i
MOH/aD KBaApaTJIADHHHHT HWFMHAMCH ¥3apO TeHr 6yaca, :
Y XOJ/Ia yHUHr AHATOHAJAAPU Y3apO NeprneHAnKyasp 6y- i
Aapu:

BC* 4+ AD*— CD* 4 BA* =» AC BD=0 =» AC| BD;

2) Arap AC 1 BD{
6yaca, y xoana BC*+ 1
+ AD? = CD* + BA? 6y-3
Na U,

3) Arap AC | BD 6yn-3
ca y xoaga KM =LN6y-3
Aanu;

4) Arap KM =LN 6§~
a6, AC | BD 6yaca, y

— > .
xoana AC - BD=0 6y
JAanu.

2-Macanaa. Afjana
Tpaneuusra H4YKH UYH3HJA-
ran Oyan6, TpaneuHsHUHE

39- un3dma.

&H TOMOHJ2pHHH A3aBOM ITTUPH/raHAa ynaap a 6ypuaxk ocC-
THAA KeCcHWanad. Arap TpaneudsHUHT acocaapu a sa b
(a >b) 6yaca wuxku 4u3uarad afaHa panHycHHH TO-
MUHT. :

Bepuarau: ABCD rtpaneuus, yHra HUKH UYH3MJraH

ginana, AB =a, CD =b, (AD” BC)=a (39- qusma).
Tonuw kepaw: r=7? .
Euuw. Macaaaun eudumr yuyd BC uu CD 6yfinua
napamien kyaupu6, BC = DF un xocua Kaaamus.
Afisanara Tpanelusl TALIKH YH3KJIArap OyAraHd Y4yH,
AD+ DF =AD+ BC=a + b 1edraukuu €3a o0J/aMu3.
Yu6ypuak ADF na DH=2r 3kauunu 3bTHOGOPra oara
X013, KOCHHYCJap Teopemacuuy Gup 03 y3rapTupuo Kya-

nacak, y xoana AfF*==(AD+ DF)*—4S Qmuw 6y nanu.

Bynna AF =a — b6 Ba S=(a—b)r 3Kanuns 3bTHOODra
oJICaK, y xoJ/ia

El%ﬂ?f%linlsﬁamw

xocua 6yaanu. Byuian r = gv »N.m. KeaHG UMKANH.
h'
Kypuun6 typubauku, Macana 0 < wEW < alw.wl“ 0<
a

< b <'a wapraap ypuHau GyaraHaardHa euumra 3ra 6y-
nalH.

Mawxrap

104, MapaanenorpaMMHuHr WYkH Oypuakaapw GHcceKTpHcanapm
Kecywilranja AuaroHainu éH TOMOHAAPUHHHr afiupmacura Tew: OFaian
TYrpu TYPTOYPUYAK XOCHJS KMJIHWHHH HCOOTAAHT.

105, ABC D unapanneno pammaa E — BC 1oMoHunur yprace, F —
— CD toMouunur ypracu. AE sa AF 1¥rpu unsuknap BD Anaioxan-
HH TeHr y4 6Vjaakka 6JaMIINHM MCOOTAAHr.

106. ABCD napannenorpammpa E — AD tomouuuur ¥pracu, F
BC tomonsHunr ¥pracu, BE Ba FD T¥rpn unaugaap AC JAHATOHAIHH
TeHr y4 6Vanakka 6yaniunHy HCOOTAAHI.

107. Tpaneuusnunr &4 ToMonura &nuumrad Oypua<japHUHF OHC~-
CeKTpHCaNnapu TYFpM 6ypuaKk OCTMIA KeCHIIHINM Ba KECHWMHI HYKTa-
cH ¥pra uuankaa ETHmIMHY HCOOTAAHT.

108. Tpaneuus [AuarOHAJNMADHHWUHT FpTalapuHH OupraumlTHpyBYW
KecMa acocjapra napajjien Ba ynap aluPMACHHUHT fApMHIa TeHr OF-
MHIIKHH HCOOTJAANT,

103. Acocaapu AB Ba DC 6§aran tenr &aan ABCD Tpaneuus
Gepumiau. P sa  aap ABC Ba ABD yuOypuaknap men+aHanapHHUHP
Kecuiuray aykraiapu 6¥aca, D = QC TeHTNMK FpHHIH SKAHIWTHRH
ucéoraanr,
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110. Kapama kapwu toMounapwm napanien 6famarcs T¥préypuak- 3
Z[a KHATOHANIAPUHMHT FpTanapn xamia Oup yPr xapaMma-kapuid 1o- 7
MOH/JA PUHHHI YpTallapH IapajiieJOT pAMMHHHT YUNapH OF aMligHu HC-3
QOTaHr.

111, Kapama-Kapin TOMOHJApH napannen Oyamaran Typréypuax- ¥
Ja KapaMma-Kapliy TOMOHIAPHHWUHC FpTaiapHHH XaMJa AHATOHANAADH=~
HUHr JpranapHHu OUPIAWTHPYBUM yuTa TYFPH UM3HK OUP HYKTala j
KeCHWuMnHE RCOOTIAHT. 3

112, ASCD typr6ypuakza M, N, P sa Q wnyxgranap AB, BC, 3
CD Ba DA tomosnapHrHr ypraaapu. MFP sa NQ kecManap KecHIiHOI 4
Hykracd O na TeHr WKKHTa OYAHHHIIMHM XaMAa HMXTHEDHHE O HYKTa

— — — —> —>
yuyn 450 = SA + SB + SC + $D tenrnnk Tyrpu 6Vammunu ucéor-
JIdHT,

113, ABCD 1typréypuakna K Ba N uygranap A8 sa CD TOMOH- 3
JAapuvar yprasapu. AKND Ba BKNC typrbypuaknap LnaroHajjlapu-
HWHr ¥pTaiapu napanneiorpaMMHHHI yujlapu SKaHAWTH (kM OHp TYF-
pH uM3HKAA €THIIH}HH KCCOTJIJHT.

114, ABCD napannenorpaMMuuur A yunnan ED- nnaronanmn K 3
Hykrana CD tomounu P uykrana, BC TOMOHHUHT NaBOMHHH () HVK- -3
Tala KeCyBuH HYp wyuxapuiraH, KA?= KP . KQ Teuraukad uc6or-
JIaHr.

115. ABCD rypr6ypuakna LADC Ba £ ABC nap tyrpu Oypuax-
Jap. A Ba C yunapran BD pauarosanra AA, Ba CC, THK uM3RKIap
Tywupuarad, by epaa A, sa C; HyKrazap BD nnarowanra TeIHILIH.
A B = C;D 6§numnun ucboTnasr.

116. ABCD 1§pr6ypuaxkuvur ypra unsukiapy M Hyxraza Kecu-

— — —>
wann., Arap AE = MB Ba EF = \sm mapt 6utan MAEF cuung que-
30K sfcanrad 6Vica, kyHuparujiapau HcOOTIAHT,

> - - >

1) MA+ MB+ MC + MD = 0; 2) M nykra FD kecmauunr ¥p
TacH; WV M\—Wﬁb"&.kbm\uuw.

117. ABCD typr6ypuakna E Ba F nygranap AC Ba BD nuaro- 3
HannapHuur ypranapu. AB? + BC? + CD? 4 DA* == AC®*+ BD?44EF2
MYHOCa0aTt TYFPUAUTMHW WcOOTIaHr® :

118. ABCD typr6ypuaxkna K, L, M, N uykraaap moc pasumna '3
‘TOMOHAADHUHT §pTaiapd, ¢ — AWaroHaanap opacuiaru 6ypuax. KM2— &
~— LN?2= AC - BD cos ¢ myHoca6ar TYFpuUauruuH ucOOTAAHF.

119. Tpameuusa kaTTa acOCHHHHI KHYHK acocura Huc6aTu M. ra,
€4 ToMOHJapH @ Ba b ra tewr. Arap auarosaanap ¥3apo mnepreHnu-
Kyaap Oynca, TpameuMsHHHT aCOCAAPHHH TOINLHY. .

120. ABCL tpaneunssa AD acocra énumran GypuaxsapHUHT
#urnnancu 90° ra rtenr. Tpameuns acocaapuuuHr yprasapuuu Gupraiu- %
THPYBYH KeCMa, Wy acocjap afiMpMacHHHMHr sApMHIa TeHr OYaHIDNBH
HcboTAAHT.

121. Tpaneuns nuaroHainapH KBalpaTAapHHUHT HHFHHAWCH YHHHC
&H TOMOHIApH KBAajpaTiapH OHIaH acocnapd KYnalrMacHHHHT HKKH=-
JAHF3HUHUHT HHFHHIOMCHra TeHr GYAHLiMHH HcOOTAaHr. K

122, Teur €unu Tpaneuusia AWaronannap ¥3apo mMepueHAHKyIsp
6§16, ypra uu3uru m ra Tenr. TpaneuusHuHr GajaHUNUIHHU TOMUBHI.

123. Tenr Enin Tpameuusua AWaroHan YTMac GypyakHH TeHr HKe
&Hra O6¥nanu. KaTra acocu mepuMeTplaH @& Kanap KHYWK, YpTa UH3H- 3
FH 9C€a b ra Tenr. TpaneuMaHNHr KHUUK aCOCHHH TOIHHC.

124, TpaneudsHHHr AMAIOHAIM FPTAa YHBHFHEH TeHr yu Ofaaxka g
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6yaagu, TpameuHsHUHI KHU4K ACOCHHMHI KarTa acocwra Hucbatnumw
TOIHHT. .

125. Tyrpu Gypuakin TPamNeuHsHMHT AHATOHAAU YHH, OupR_TOMO-
yd @ GYAraH TeHr TOMOWIH, HKKWHUACW 3Ca TYFpH 6ypuaksn Oyiran
ikKMTa yubypuakka axpatanu. TpaneuwsiHuHr YpTa UWSHFUHH TOTHHI.

126 Tpaneuusuunr acocsapu « Ba b ia Tenr Gjica, yHUHr &
TOMOA4AapHEd m HucOaTHa 6Y¥aysuu E Ba F nykranap opacunard Ma-
codaHu TONWHT. )

127. TpaneuusaHuHT acocnapu @ Ba b ra Tedr Ofaca, yHHHU Aua-
rOHANNADHHWHI KECHIIWII HYKTaCHAaW acocaapura napaiied Ku a6
vrkasuaran EF KecMauuur ysyHaurumu tonmdr. £ Ba [ uykrazap €u
TOMOHAAPra TErnH,

128. Teur &nnu TpameuusHUHr acocaapu a Ba.b (a<(b) ra Teur.
KaTTa 4COCHWHr YpTacMHM KHUMK aCOCHMHT yunapn Gniau GHpramITHP-
ranna, 6y TYFpH YH3WKAAp Tpameuus ZWaroHaaMHK M Ba N nyKtasap~
xa xecain. MN nu TOMMAr,

199. TparneuuaHEHT acOCNapu @ Ba b ra TeHr xaMla TpaneuHaHHHr
acocrapura napaines 6yaran MN ecma yHuM re€H. HMKKHra 6ynanu.
MN un TONMAHT

138. ABCD t¥rpu Gypuakin TYprOypuakuuur AB TowonHAa myn-
nait E uygtanu tonunrkd, AD Ba DC nap my HYKTalaH TeHr 6yp-
yaxjgap OCTHRA K¥pPUHCHH.

131. IMapaatesorpaMMHHHT JHATOHAJLIApHILaH 6upH b ra reur. Mx-
KWHYM IMaroHal KymHd 10MOHAAp OHAaH o« Ba f Gypuak Tawkua sta-
zu. [lapaaaesorpaMMHuH: TOMOHJIAPUHH TONUWHI,

132, IlapananesorpaMM TOMOHJIAPHHHHT HucOAaTH ABaroHaMapHBHHT
Hnc6aty kabu 2 1a Tenr, A ytmac 6ypuarunan CD xarra TOMOHHIZ
AE tanauamix tymupuaran, DE: CE #n TONHHT. V3

15V 3

7

Anaronannapi opacuparu Oypyak (acocaapHHHHT Kapmuncugary) 120%
Llly Tpan. uMsIHUHT JHATOHAJIAPHHA TOMHMHL. .

134. Acocnapu a Ba b, Ganauiaury h G¥Arad Tenr €Ak Tpaneuus
6epuaras. TpaneuusiHuar CUMMeTpud YKHRa €H TOMOHJIAPH TYFpH Oyp-
yak OCTMAA KYpHHYBuUM P HyKTa SCanr Ba mYy HYKTalaH acociapiats
6npuraya 6yarad MacodaH# TOMUHI. .

P 135. \_mﬁt zmomvmx T¥p1Oypuakaa AB .a_. BD < AC +CD. AC
naroHal AB TOMOHAaH KaTTa 3KAHJAUCHHW HCOOTJAHT.
* 136. ABCD typréypuakaa AB? 4+ CD? = AC? + BD* AD »a BC
TOMOHAAP 0)acHjaary GypYyakHH TOIMHHT.

dwq.c\.%ﬁ: zmomcw_w rypréypuaxkna AB+ BD < AC + CD. AB:
ToMOH AC AHArOHAAJaH KMUMK SKAHIHCHHH MCOOTIAHT.

138. Kabapux TypTOypPYaKHHHT YYAAPHAAH YHHHT AWAronaiiapura
nepnenaukyaspaap TyumpHirad. Ly nepueHaukylapaap acociap.
X0CHA KuaraH TYpréypuak Gepuaran TYPTOYypYaKKa yxINall SKAHAKIN--
Hy ucOOTAAHT, .

139, Kabapuk Gewlypuak RHATOHANNADHRUHT HHFHHIHCU mepi--
METPHAAH KATTa, AE€KHH MKKHIAHCAH NEPUMETPHIAH KHIHK 6 MuBHHH:
ncboraaur.

140. ABCDE 6ew6ypuaxna K, AB unur L, BC uusr, M, CD

\ 1
nuur, N, DE unur P, KM uwnr, Q, LN nuur ypracn. FQ - AE

133. TpaneuusHuHr §ypra unsurn 7 cM, Oananfnnri CM,.

9XaHHHM MCOOTAAHr.

175



. 141. ABCDE oGewb6ypuakna xap 6up TOMOMHMHT §pracH K¥WHu
OyIMarak TOMOHMADHMHT Fpranapu Gunan OGupIaTAPUIraH., XoOcul
6yaran Gewra KecManapuuur ypraaapu Gepuaran Gel6yprakka romo-
TeTHK O§araH GemdypyakHUAr yusapH SKaHAWTHHY MCOOTJAHT.

142. B,, B,, B;, B, By, By, B;, By uygranap moc pasduia A,
.+ . Ay caKKu3bypuak TOMOHJMAapMHHHT Ypraiapu. M, N, P, Q uykra-
asp Moc paBHwmna B B;. ByB,, B I;, BgB; xecmanapuunr ¥pranapu,
MN = Fy Ba MN || PQ 3KaHvHU wcSoTaaur. )

143. ABCDEF xabapug oaTubypuaksa Oapya Huku OGypuakiap
veur. AB — DE = FE — BC = DC — F A mynoca6atun ucGOTAAHT,

5-§. Texuc cdurypanapHHHr 103apH

Yubypuak, Typréypuak, noupa, Kynoypuakaap TEKHC
durypanapra mucon 6yaa onaau. By gurypanapuunr 103su-
HY XucobaamHu 6esocura yubypuax €Kd Joupa I03dHH
xucobaall Macanacura KeaTHPHII MYMKHH,

Yubypuak 103uau xucobaawra JAOHp GopMyJaanapuu
9C1aTHO JTamus:

Y4OypuakHYHT I03H YHHHI acocH OuaaH GajasJIHIH

V. 1
KYnafiTMaCHHUHT APMMra TEHT, ABHU %HM& -k,

R Ba r nap moc pasumna ABC yuGypuakka TalukH
Ba HUKH YH3MJAraH alsananapHuur paauycaapu OYJCHH, y
Xxoaia 6y yubypuakHHHr (034 S=pr, (0y epaa p=

a+b+c as :
ﬂ]mlv §S= R (dopmyaanap opkaan uboaasanaiu.

Arap r,, 1y, r, nap ABC yuGypuakHHHT TOMOHJADH-
ra TallkW YPUHYBYH aisianagap paaumycJaapy 6yaca, y xoa-
Aa Oy yuOypuakKHUHI I03H KyHuaard cdopmyaasnap 6uaan
vdonanananu:

M«“AEIQVﬁh‘ %“Aﬁl@v\.? %“Aﬁllﬁv\.a:

Bepuaran yu6ypuakHWHr HKKM TOMOHM Ba y.Jap opa-
cunary Oypuak MabayMm 6¥aca, y XOJAa YHHHT I0O3HHH
Ky#hunary ¢opmyJanap anuaainu:

wﬂw.aw sin C; ,wﬂwgm:_\: %ngmmzm.

Arap yuGypuakHMHT yuyTa 6ypuard Ba 6P TOMOHH Mab-
AyM 6yJca, y X0/M4a YHHHT 103u Kyiuaaru dopmyaanap
épaamMuna xucobaananu:

M"Paum_smm_nﬁ. %"P@?F@l@. %“inm:‘ Bsin A
2 sin A 2 sin B 2 sinC

Arap Gepuaran yubypuakHMHI yuTd TOMOLH MabAYM
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6yaca, Y X04AQ YHHHD 8
w3uuu epon  ¢opmyaacu .
€pnamMuaa  xucobaadan,

ABHH S =

=V ptp—a)yp—"b)(p—c)

6y epna p = m’;wwE.

Houwpanuur Ba yuunr A
Gy NaKJapPHHHHT 103/1aPH:

Jloupanunr wsn S = 40- uusma,
T=rRi=_ g2
4
J 3,
Jloupa cextopununr wo3u MHMMOQ.
F) > 1 5o/ w2 .
Houpa cermenrunutr wosu S ﬂrm.b m_aﬂolms av.

Typr6ypuax i03rapusu xucobaamw GOPMyaarapuun 0a-
AWHTH naparpadna KeATHPFaHHMHU3 yuyH YJAapHH Takpop-
Aab yrupmaiivus,

JHAM MAacananap euulura HaMyHanap KeJTHPaMH3.

l-macaana. m,, my, m, nap ABC yubypuaKkHHHT Me-

- Anananapu 6yaca, wy yubypuak 103MHM XucoOuaHr (40-
4u3Ma). .

Bepuarauw: AABC, m, m, m

c*

Tonww kepak: S, =?
Eyunwm. Macana waprura xipa:
dm, = 2b" + 2¢* — a* (N
d(mi4m]+m?)y =3(a® + 6?4 ) =>
HVSN+SW+SWHWSN+%+%V. 2)

(1) Tesrauxun 3 ra, (2) TeuraukHu 2 ra kynaiaTupug, (2)

. 2 ; .
aan (1) mu afupcak, @ = M—\wim + 2m? — m? xocua 6y-
~ aaam.
Xyaau 1wyHudrgek b — WL\ om? +2mi —m?, ¢ =

2 3
ﬂﬂﬁ\.msw,_‘wswlsw JI@PHU XOCHA KuJaamu3. XOCH/

Ku/suuran Hatxasnapau [epoun dopuyaacura Kydcak, xaum-
Mg + my + mg

am==
A 2

6earuaswaan Qofinanancas,y §0aaa
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S= W. —\A3n+ my+ mp)(my+ m,— Sa:ﬂau._l m.— mp) X \ ,

X (Mg my ) = V(= m)(m — my)(m — ;)

xocua 6yaanu.
Hemak, S = W-\S (m—my)\m—my)(m— m,) sKau.

2-macana. ABC yuGypuakHUHI GUp TOMOHHAA OJIHH~

raH HyKTajaH KOJTaH TOMOHJApura mnapajjena TYFPu 4Yd--

3UKAap YTKasuJarad Ba Oy TYFpH 4u3ukiap ya6ypyakiah
S, Ba §, wo3ara sra 6yaran yuGypuakaap axparaau. be-
puAraH yuGypuakHHHr 1034 S Hu TONMMHT Ba S, + ;>

VWM skanuHM uc6oraanr (41-uusma).

Bepuaraun: AABC, DN | AC, NE| AB,
Sason="51 S snpc =S
Tonumw xepak: $S=7? Xamaa uc6oTzall Kepax:
S, 48> S.

Euum. Pasuanku, BDN, NEC xampa ABC yubyp-
yagaap yxmwaw yubypuakaapiup. HyHKH yu6ypuyaksHuHT
6up TOMOHHWTa mapaajes KHJIAD JTKASHATAH TYFPH HMH3HK
wy yubypyaxaad y3ura yxmam yubypuak axparaiu. Xo-
CHJa KHaHHraH yuOypuaknap 103japud opacuna OGOFAaHHLE
Mynocabaruun ypuaruw yuyH BN=x Ba NC =y opka-
au Gearunacak, y xoaaa BC = x -y 6ynanu. DHau yx-
waw ¢urypansap 1031apyHUHr HHCOATH XaKuWAaru Teope-
MaHH TarbvK KuJcCak,

S, . x? S, BRL . V3 x
==t == — éxy —L = Ba
S 43P S (xR Vs x+y
A Vi
£ VS x4y
XOCH/ KMJWHTaH HaTHXa-
D JapHu xanaab Kyucak,
AT 172 YO NGV
8 - N C. V'S
41- ynama. + «\vlm = ﬁ\.ww
178

e < ﬁ.
Vo S=(VE+VEY
#atukara sra OyJaamus.
Quan 2(S, +5,) > S 0

9KAHUHU HCOOTNARMMUS.

S= (VS +VE)=S,+

+ S, +21V 5,5, < D
, <2(8,+ S, >\_|;L > 8
6y epra S,+5,>2V 3,5, \
lan ¢Qoinanadiuk.
Hemak, 2(S+S)>S
42- yusma.

éxkn S+ &VWM 3KAaH.

3-macana. ABCD 1ypr6ypuakuauur AB Ba CD To-
MOHJAapu ¥3apo THK OV/u6, yaap pamuycd r 6yarau Ba
Y3apo ypuHYBYM aNAHANADHHUHT AMAMETPAADHHM TAIIKH]I
staau. Arap BC:AD=+%k 6yaca, wy TyprOypyakHUHT
103UHU TOMHHI (42-yusma).

Bepuarau: [QOABCD, AB1CD, AB=CD=2r,
BC:AD = k.

Tonum kepa: §,,.,="7

Eunw. AB Ba CD auamerpau aiinananap mapxasaa-
punu Mmoc pasuwiaa O, Ba O,, AB Ba CD kecmanap na-
BOMHMHHUHT Kecuiul HykTacuuu N, BN=x, CN=y neb6
S6esrunafimus. ¥ xosana Iludarop Teopemacura acocaH:

BC*=x*+y* AD* = (x —2r)* + (y — 2r)%
0,0i=(x—r)+(y—r).
Hlaprra kypa BC*=k*AD? 2au, y x0/18
x* oty =R (x—2r)" + k2 Yy — 2r)’,
4= (x = 1)+ (y — )%
Byunan
T =R (4 y?) = — 4rk* (x + y) + 8P,
L2724 2r (x+y) = x4 y*

k-1

HH XOCHJA KHJAaMK3. ¥ X0.13
e X K X

5yamd, x +y=r
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xy —(x—2ry(y - 2r ’
Sascn="2 A mZz L r(x+y)—2rt =
3 . 35772 — 3r3 kI —
—p 563 — 1 —9rt— k°rt — 3r — 32 ~.
&3+ 1 B2 4 1 B4l
R —1
- Hemak, S,,.,=23r T
Mawrarap

144, TlapannenorpavMuunr d [HaroHaAHAa@ OJWHraH HXTHEpUH
HYKTARaH YUHHT TOMOHAADHIa Mnapaiiel 1YFPH YH3UKAAp YTKA3WATaH,
Xocun 6farad 1yprra napannenorpaMMIad MKKHTacHHUHC LMArodajia-
ph d Hunr 6¥aaxrapu. Koaran HkKHTa NapaaIeorpaMMHHHT 10312PK TEHT
SKAHAUTHHY HCOO FIaHr.

145 TlapasnenorpaMMHHWHT RYMJA ORMHTAH UXTHEPHH HYKTa YHHHr
yuanapu OMXaH TyrTamTupviran. Kapama-kapiud wofirauwiras O¥nakiap
103N1aPUHUHT finFrHIHCH 6UP-OMpHra TEHT 3KAHAHTHHU UCOOTAAHT.

146. Y 16ypyaknuur acocura napanien yTraH TYFpU UH3UK YHHHF
I03HUHK TeHI HKKKra 6franu. By T¥rpu uM3nK yuGypuakHuHr EH TO-
MOHAApHHH KaHAaH nucbatna 6yraan?

147. Tenr énau yuGypua ‘HUHT EH TOMO+H 4 ra, aCOCH b ra TeHr.
Ulvy vu6ypuyakka Huxu YH3HArad afinada yHuHr Ttomouaapura E, F, K
HYKTanapaa ypuHasu. S, gr, HH TOIRHT.

148. Tyrpu 6ypuakan yuGypuakka MUKH YH3WJATaH ailNaHAHHHT THe
nOTeny3ara YPHHMIU HYKTaCH YHH Y3YHAMKJAapH m Ba n 6jaran G-
naknapra 6¥nanu. Yu6ypuakuulr 103¥WHM TOMMHI.

149. ABC yubypuakuunr A4, Meananacnaa AF: A\E =1:2 mapr-
HW KaHoaTAaHTUpysYH E Hykva oaunrad. F, BE Ba AC xecManapHuHFr
KECHINHIU HYKTACH. S, ppit S, 40 HH TONHHI.

150. Tenr énan ABC yuGypuaxnuur AC acocura &nuwran ©Oyp-
yarn a. [y yu6ypyaxka Mu4sH 4u3uaraH alilaHa YHHHT TOMOHIApH:a
E, F, K uygranapaa ypunaid. S, pry: S, qpc HH TONMHMHT,

151. 1Osn Pra tenr 6§aran yuGypuyakHHHT acocura mapaaaen 6y a-
ran TYFpU wu3uk Oy yubypuaknaw 103H ¢ ra TeHr O6yaran yu6ypuax
axpaTald Yuta YuM KUUMK yuOypPUaKHUHT yunapu OMIaH YCTMA-yCT
TYIIANHTaH, TYPTHHIY yyu 3ca Gepuaran yubypvak acocHna &TyBuW
TYpTOYPUAK K03MHU TOMHHT.

152. ABC yubypuakna <A =60°, AB:+ AC =3:2; AB pa AC To-
Mousapira BE = EF = FU waptin KaHoataautupysun £ Ba F Hykra-
Aap oauHraH. S, ppat S, 4po HH TOMMHT,

1563. Yubypuawuuur acocu b ra, yHra TYWHPuAraH GanauBiuK h
ra Tedr. MkxHra yuw €n TOMOnwnapla, KOAraH MKKH YYH acocAa &TyB-
94 KBAAPAT W3HHMAT Oepuarad y40ypuak 103Wra HHCOGAaTHHH TONHHT.

154 T¥rpu 6ypuakan yuGypYaKHHHr 103U S, YHIa HUYKH Ba TatKH
YHIMIFLH alinaHatap paawycaapw R Ba r 6%aca, R +r » V28 1¥e-
pRAUTHHU ncborraHr,

155 Acocu TpaneuusHuur 64p €4 TOMOHMZaH HGopaT, YUH 9ca

MKKHHYH EH 1OMOMHHHT ¥pracuna €ryBud yuOypuakHHHr I03H Tpame-

LM O3MHHHT ADMHIA TEHFAWTHHM MCOOTAAHT.
156. Tpaneuusuudr puaroHantapum yum Typr 6ysakxa G6yraau. En
ToMoHzapura €nuiuray 6¥4uKaapn 1edr sKaHiMruHu ucboraamr,
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157. ToMonaapy a, b, ¢ ra texr 6yaran yuSypuakdunr wo3m S ra
Tenr. a¥ + b2 4+ ¢* > 4 V' 3S sxanuuu ncOOTIAHT.

158. Tpaneuusudur AuaroHatsapu yuu Tt§pr OYaakxka G6fiaan.
Tpaneuusinnn: acocrapura énuwran yubypyakaap iosnapu S, Ba 3,
6¥aca, TPANEUHSHWHT (03HHH TONHHF.

159, Tpaneuusi acociapuuuur Huc6atd m:n xabu. Tpaneuusuanr
AHarOHalnapu Yuw TYpr 6yaaxkxa 6§naau. Uy 6yaaxaap 1031apHHUHD
HUCOATHHH TONMHT, .

160, ABC yu6ypuaknuar GucceKTpHcanapy Kaputucuiaa ErraH To-
mounapun A,, B,, C, nyxranapaa xecand. Arapaa AABCHUHT TOMOH-
napu a, b, ¢ 6jaca, ,w.p?u_n._ TOMACHH

161, ABC yuSypuakHMHI WuYMAd ONMHTAH HXTHEDIH HyKTanad
YHHHT TOMOHJAapura napaiiel TYFpu yusukrap yrxasuaran DBy Tyrpu
wn3uKaap yuSypuakHu oatd 6¥aaxka Oyaanu. bysapran vuracu io3-
napu Sy, Sa Si 6¥aran yubypuaksap 6yaca, S, 4y HM TOMHHI.

162. ABC yuéypuakna AB = 13 cM, BC =14 cm, CA =15 e,
CC, Ba AA, 1ap 6aiauiankaap S,ge 4, HH TONWHL.

163. ABC vubypuakna ~BAC =60°, BD=m, DC=n 6Y.u6,
D uyxta BC 6uaan yybypuakKa HUKH UH3WIraH alN1aHAHMHT KecHu-
FaH HYKTacH. S, 4ge HH TOIMHT,

{64, Bup Gypuars 60° 6faran yubypuakka WUKH 9H3nATAE afia-
Ha wy Gypuak KAPWHCHIArH TOMOHHM m Ba n OFnaxaapra OGFaauu.
Yy iy,puasHUNE 1031HU TOMHHS, .

165. Meanana 1apuanHr yaynauxaap.. 12 b Ba 21 cm 6§arau yu-
GYpYaKHvHT 103HHM TOIHHI. .

166. 1031 S, ToMonnapu @, b, ¢, d 6yarau 1¥pr6ypuax Gepuiras,

a+chb+a .

2 2 5

167. Arap ukkurta TyprOéypuax TOMOHTADHHHHT YpTanapud ycTMa-
yCT Tyuica, y x0i1a 6yH1ad typroypua<JapHUHI 031apH TeHT 6¥au-
HIHHH HCOOTAAHT,

168, Kabapux ABCD typroypuakuudr AB Tomonuna AP = PQ ==
- QB wapt Ounau P, Q Hyxranan, CD tovwonuuna CR = RS = SDr
wapr Gugad R, S uygraitap omnran 3Spops = S pcp WM ncbor-
AAHT.

163. ABC yubypuakna BB, = AC wmapr 6usan AB HHHT 12BOMH-
ra, CC, = AB wapr 6uaan Bruuur nasoMura, A4, = BL wapr 6u-
naw CA wuur nasomura BB;, CC, ®a AA, xecvanap Kyauarau,
SaaastSsssctSascca> 38, asc ow:__uEsxx uc6OoTIaHr.

170, ABC yubypua<xa MUKM yu3MiraH aiiaHa w:i:, TOMOH1apH-

r
ra A, B), C, nyKranapia ypuHaiu. S, 4 gc, HMM HH ucboraaur. R
Ba r TAUIKM B4 WIKW uu3uwarad afnauaniap paanyciaapu, p. nepusmerp.
17i. Teur &nan, 1¥Fpu Oypuakau yu6ypuax ¥3 KareTHHHHr ypra-
cu atpopuna 45° ra 6ypuaran. Mkkana yubypuaknap yMyMnd KHCME
J03HHUHT GepHaraH yubypuak 103Wra HHCOATUHH TOMMHI,

172, Tenr &Han yuGypuaxuumHr OGasam UMra A, WYKH UUIUATAH
afiIaHACHHUHT PAAMYCH r. Y 90yPYAKHUHT IO3WHN TOMWHI.

173. ABC yubypuakna <8:.«C =311, /, yubypuax wo3unu 2:1
HHcOGarna Gynaau. YubypuakHUHr GypuakiapuHH TOMWHI.

174. ABC yubypuaxsa O uwyKra myHaan TaH1eurankd, <ABO =
= =«BCO = =CA’J =a. Arap yuOypuakuuur toMonsapu 4, b. c sa
031 § G§aca, @ HA TOMMHT,

S<

6¥auILIUHH UCOOTNAHT.
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175. ABC yubypuakuuur a, b, ¢ TOMOHAaDH Ba S 03u yuyn S =
= a® — (b —c)* MyHocabat YypuHaH OFiaca, A OYPUYAKHHHI KATTaAMTH-
HH TOMUHT. .

176, ABCD wapaazenorpaMmuuur 6D 1MaroHany HKKHHUKCHAAH
3 mapra kaTra, mnepumerpu 4 oM, Zn(A)=A, Ba ,w?,E (B) = A,
6jaca, S ,pep HH TOMHHT.

177. lMapasnenorpaMMHHET TOMOHJapW @ Ba B, AnaroHaanapu opa-
cuparv yTkup 6ypuak a. [TapannenorpaMMHUHT 103UHK TOINHHT.

178. lNapaanenorpaMM TOMOHJAADHHUHFT Huc6aTH OHJaH [HaroHa.-

napunnHr Buc6atd Tenr 6¥aub, 2 ra tedr. YTMac 6ypuakHuur yuunaw
K4aTTa TOMOHIAa Tywmpuiran Garannmux 6y TOMOHHM Kaujaail Huc6atia
6yaanu?

179. R paanycnn afinanara S 1037aW TeHr EHJH Tpamneuust TallKH
unaniaran. TpaneunstHuHr acoOCHHKW TONKHI.

180. S wo3an Teur &nan TPameuUMSHUHT OanaHAauru Ouiad ¥pra
YN3NFH Y3YHAAKAAPUREUET Hurnaincn C ra 1edr. TpaneuwdHuur nma-
ronaniapit opacvaaiv OypyakHH TOMHHF.

181, Acocnparn_6ypuarn 60° 6¥aran Tenr &uanm Tpaneumsra aiina-
Ha MUKW 'H3WAIaH. EH TOMOH1apura ypPHHHUII HYKTaJapuuu OMpaawitTH-
pyBYH TYFDU 4M3HMK Tpameuud lo3uny Kaujaall wncbarna 6§aanu?

182. Acocaapu a Ba ¢ 6¥araH TpanemustHuHr €H TOMOHJAApH Opa-
cujary Oypuax 2, IHaroWaljapH 3ca ¥ysapo nepnenaukyasp. Tparne-
UHSAHUHT [03HHH TOIUHT.

183. Tenr éuan TpaneuwusFra afi1aHa MUKW yu3uaran. Y PHHHIU HYK-
Tarapunu GHPIAMTUPHIIAN xOCHI 6Yaran Typréypuax 03M Tpameuusa

3
103WHHHI I gucmura Teur. Tpanenuust acoCAarUHURT HUCOATHHYU 10NHHT,

184. ABC vubypuaxuu BC rtomonura napaarena 6yaran DE kecma
GunaH mywaad kecwll xepankH, Xocua Oyaran BDE yuGypuakunur
1034 Gepuaran k% ra rtenr 6yacun. Evnm cdopMynacuuu TeKiiMpHHT,

185. ABC yubypuakuuur A4, BB,, CC, 6asangivxaapn jyTxazu-
ran 6§an6, yrapuunr acocaapn A,;B,C; yubypuak xocua Knianu. Arap
<A, =B, =C nap mabaym 6ynca, S, 4 5, +Spapc HH TONHHT.

186. AB( yuGypuakHuHr MeINHaHANADHAAH SHTM yubypuak scaa-
a1, By yu6ypuaknap 1034apuHRHT HUCOATHHU TOMUHT,

187. Tenr &éuau TpaneUHsHHHT GaNavAAMrd A, 6H TOMOHH TaIUKH
UM3MAraH aiinava Mapxasufad a 6ypuak octHza kypuuaau. Tpaneuus-
HHHI I03WHH TOIHHT.

188. ABCD) napaaneaorpammunnr AB, BC, CD, DA TtomoHaapu-
#uHr yprajapu moc pasumgpa M, N, K, L. Arap napaanenorpamm-
uuHr 1080 a? 6yaca, AN, BK, CL, DM nap 6uiran verapanaurai ¢u-
{YPAHHHI I03UHHW TOMHHI.

189. YuyOypuakHHHr HYkM 6Gypuaksaph G6GHccekTpHcalapH JHaBOM
STTHPHAraHAa quz: unsnaran aitnasann M, N, L wuyxrasapna xeca-

1
. S,y = M kp, p == M (@ + b + ¢) 6VanmuHN UcOOTAAHT,

190. Yubypuakxa HUKH YH3WATAH 7 pajuycau afinaHara yu6ypuak
TOMOHJNApHra napananen xuiub ypuHmanap yrxasuparad. Xocua 6yarau
yabypuaknapra ry, ry, ry paiuyciy afiiaHasap HYKH YHSHATaH. ry +
+ ro + r3 = r 3KaHHHU HcOOTAAHT.

191. ABCD 1ypr6ypuak Gepuarau. B, C, D yunap acocuza DBCM
tapaanenorpaMm acanran 6yaca, S, 4 g = Sapep SKaHUHE HCOOTIAHT,

192, Kpazparra TOMOHJApH YHHHI RWAIOHALJapHra napaaiel Ku-
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216 T¥FpR TYPTOYpuaK MuKM uM3HAraH. TYrpH TYPTOYpYAKHHHI 103H-
KBaAPAT IO3HHUHI APMHAAH KAaTTa SKAHAWNIHHH HCOOTNaHT,

193. Tyrpu Gypuaxan Tpaneuusira aiinana nuxu ynsuaran, Tpane-
HHAHUHT 103 ACOCAAPHMHUHT KynafiTMacHra TeHr 9KAHARIUHM HCcGOT-
JaHr.

184, Kabapug TYpT6ypuakHHHr xap 6Up AMarOHAAWHUH: Ypracdjas
MKKHHYM JMal OHANMra napainnel KMAMO TYFpH uM3uK YTrasuirad. by
TYFPH H3UKAAPHUHT KECHIIHII HYKTacH TYPTOYPuUAK TOMOHJIAPHHUHE
§pranapu 6unan TyTamiupnaran, XocHa Oyarad TyprTa Ourypaaap
TEHIIOM 3KAHNHIHHH HCOOTIAHT,

195. Acocnapr AD Ba BC 6yaran tpaneuusra O mapxasau aiina-

1 1 i 1
Ha MYHK YH3UATaH, —— + ——— = — ——— O6yaumuHH  HcboT-
oa" oB" oc:T opr Y
JIaHT,
196. 10an S 6¥aran xaGapuk oarn6ypuak GepuaraH, YHuHr Oup
YyuHAaW YWKYBYH LHATOHAAAAPHA OpAacHAa IuyHNalu 60pKH, y axpatiad
i
yubypuak w3u |@|m laH KaTta GYaAMacaHTHHA uc6Oraawr.

197. R paamycau aiinavaia ¥rxkup Oypuaru a GYaran Tpaueuus
HuKkK yn3uarad Kuuuk acocHUHr yunapusan &H TOMOHJZapHra napaa-
Aej yTrad TYFPH ud3KKAap alnana mapkasulad yraau. TpaneunsHuur
H03HHH TOMMHI.

198. Aiinanara 6apya Oypyaxaapu YTkup, 1034 & Gfaran TeHr €H-
AW yu6ypudx HUKH uM3Harad. EH ToMmonaapw yubypuaxHUHT €H TOMOH-
JapHia mapannes, kaTTa acocu afinaHa JHaMeTpH Gulad yCTMa-ycT
TYWYBYH, ¥pTa 4d3nuru [ Gfaran Tpanelus xam afinaHara WUKY Yu3ua-
ran. TpanenusHHHAr GaNaHIAUIHHU TOMMHT.

199, ABCD tpaneuusna O AMArOHaAJApHUHr KECHIUHIE HYKTacH
Ba BC: AD = p, Tpaneuns w3unnnr AOD yubypuak 03ura HACGaTH-
HH TOIIHHT.

200. ABCDEF xa5apuK ONTHGYDUaKHHHI KapaMa-Kapul¥ TOMOHJA-
pr napaanen Ba TeHr, ACE yuOypuaKHUHI 103 OATHOYPYAK IO3MHUHT
KaHiah KHCMMHH TalIKHI STalu?

201, KpaapaTHuHr yunapu KapaMa-KapIlM TOMOHIaPUHMHT yprata-
pn Guxan Gupramtupuaran. Ksanpatnudr Tomonu a 6Fiaca, xocux
6yaran cakkn3bypuak I03MHH TOHWHI.

202. Paauycnapu a ra Tewr 6yaran T¥prra afinasa Mapkasaapu
TOMOHH a O¥Jrau xBaapar yusapura xoiaamras. Typrana noupa yuyu
ymymuit 6faran Qurypa 103acyHd TOMWHF.

203. Panuycnapu a ra tewr 6yAran yuTa afina#a Mapxasiaapu To-
Monn V22 6ynram myntasam yubypuax yunapura woHaamrau. ¥uda-
Ja AQHpa yuyH yMymuit 6¥aran ¢urypa 03MHH TONHHT.

204. K paiuycau spHM JOHpa XHaMeTpHra MyHTasaM YyuGypuax
Acanrad. Y40ypuakHHUHr SpHM JOHPA TAUIKaPHCHIA KOJAraH KACMUHHHT

03HHH TONHHI.
a

205. MynrasaM yuGypuakHHHI TOMOHH @. YHMHI Mapkasuhau 3
panuyc 6uaad aifiraHa uM3HAraH. Y U6YpPUaKHHUHT JNOHpA TALIKAPHCHAZ
KOATaH KACMMHHHI [O3MHH TOIHHI,

208. Pauycnapu R,, R,, R, Gyarau yuta afinaHa ¥33po Tauixu
YPuHAAH. YPHHHUW HYKTalapd OpPKAJAKR FTYBUM JOHpa sAC3AraH. ity
AOApA I03HHH TONHHY,
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6-§. TexHc durypanapra noup apanaiu
macazanap

tOxopuna tekuc (urypansapuuir xap OHMp Typura LOHP
KOHYHUAT/IAD BA MHMCOJJAADHH aJ0XUAa-an0Xuia paBulagd
Kypn6 uukank. Tawpubana sca 6y ¢urypasap kynuHua
apajsaw X044 XaM YUDaTdHH Y4yH XaMAa OKOPHAA SraJj-
JlaHraH GUAWM B4 ManakaJapHH sHala YyKypAaiiTHPMOK
Ba yMyMJaiTUDMOK MakKCaauaa kyiupa apasaw ¢urypad
Japra AOMp Maca/sajapHu KYpub unamus. ByHuait Maca-
JIa/IapHH euHIll YYYH TaTOMK KUJMHHmH J03um Oyarad
KOHYHUSIT/IAD aBBA/ArY naparpapaapna KeATHPWATaHH Ty-
¢aiti, ou3 Oy epaa yJaapHu rakpopsaab yrupmail, 6y Hil-
HU KUTOOXOHHWHT Y3WUTa XaBoJa KHJA4AMH3 Ba aMmaqauil Mu-
€oaJapra yramus.

l-macaana. Acocnapu @ Ba b xamaa €w TOMOHAApH
¢ Ba d OyAran Tpaneuus AHATOHANIAPHHUHT Y3YHJMKAA-
putit TonuHr (43- uusma).

bepuarau: ABCD — tpaneuns, AD/[/BC, AD =a,
BC=b, AB=1¢, CD=d.

Tonmuw kepax: BD=2? AC=?

Euunm. ABCD 1paneunsna B = x pa AC=y nua-
ronaanap yrkasuaranunas cyue ABC sa ACD yu6ypuak-
J1ap xocua 6ynaau. AABCna kocuHycaap TeopeMacHra
acocan  y?=b*+c*—2hccosp 6Ynamu. MabaymkH,
c0s B=1c0s (180° — A) = —cos A aau. ¥ xonna y’= b*+
+c*+4+2bccos A xoeun 6yaaan  AADC pa y*=a®—+
+d*~2adcos D un Xocua xusamus. By uKKU TeHrJHK-
nAau: b*4-¢?+ 2bccos A= a®+ d* — 2adcos D éxu

25ccos A+ 2ad cos D = a* + d? — p? — ¢ (1)

Xynnu wydra yxwaw 48D sa CB/) yuSypuakaapna
KOCHHYC/aD TeOpeMaCHHW KeTMa-keT Kyaaal, cyHrpa Ter-
naWTHPUACE, ¥V X0a4d

2ac cos A + 2bacos D =a® — b* — (d* — ¢?) (2)
HH XOCHJ KUJNaMH3.

Ouan (1) nu b ra, (2)
HH @ ra xynadtupu6, (1)
Aan  (2) HM  afiupcak,

2c(a* — b*) cos A =

=(a*—b*) (a—b)—

—(d*—c*)(a + b);

3

2cos A =a—b—2"¢
43- ynsma. a—b
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xocua 6yaann. [lynra ¥x-
wam (1) Ba (2) naun
2dcos D=a —b + ?
R a —
HH xocusa Kuaamu3z. To-
AUATaH HATHXKAAAPHH cOos A
Ba cos D napHuHT YpHura

KyAuaca, y xoana:
yi=b%4-c*+2bccos A=

=p4c? b ?IT.

l&ulnnvuhmn*nQWl

a—b .
3 —
el
a—b 44- yuzma.
a(c?— 6%+ b(a?—d?) |
a—b ’
. a (c3 — b2) 4 b (a% — d?)
el-\ . a—b Ba
x*=0b* +d*4+2dcosD - b=
— — d? — b2 b (a* — c?
o A=) b (@ —ch) Hvku—\ al NHI.U a* — %)

a—b

Aap xocua 6yJaanu.

Jlemak, Gepuaran TpaneuHsAHHHT AMAaroHaalapuH X Ba y
Jap oKopuaaru uoonansap €pramuia XMcobraHap dKaH.

2-macaJga, Yuuaparu Gypuarn a OyJaraH TeHr €HJIK
yubypuakka paauyciapu r Ba R OyAraH nuku Ba TalWwKH
aiinadajaap uusuarad. Uly afinananap paadycaapuHUHT
HUCOaTHHU TonuHr (44- uusMma).

Bepuarau: AABC, AB=BC, <ABC=a.

Tonuw kepaxk: Rir=7?

Euunm. AABC uuur AB ToMouuna 2BE=AB wapt
6unan £ Hykra osamu3. By epaa O, MuKM YH3U/TAH, O,
TAlWKM YM3MAraH afiaHa Mapkasu Ba D nykra AC TOMOH-

HuHr Ypracuaup. £ Ba O HYKTanapHu TYTAWTHPHIIAAH
a

xocua 6yaran AEBO,, na hmmO»H\m Ba «BLO,=

=== 90° skauunaf
R =BO, = BE _ ;mn

cos W 2cos m.

6y nanu.
188




45- yn3ma. 46- unama

AABD na =DAO,= L _pap= L Amoo.. mv -

2 2 2
":m IMV 6§16, 6yunan O,0=r = ADtg ?molm.v
Xamna >Cﬂ>wm5m 3KkaHHAaH r = ABsin Wﬂm AAwO.I

a2 -
Mv 6vaanu.

JTemax, R:r= AB : ABsin 2 tg ?mol Invu
MSWW 2 4

a
x QmT&olM.v
4
KeAHd 4YHKau.
) mw- z_amnm\_m Yrtikup 6ypuarn 60° 6yaran  mapanaeno-
TPavv OD€punran. Arap AMaroHanNaD KBAAPATABPHHHHT HUC-

Gatu 19/7 6yaca, T
» TOMOHJADHUHT HUCHAT .
yu3ma). p U TonuACHH 45

: .m ep J% rau: ABCD napannenorpamm, —A=— 60°,
d?:d? = =

1 2 N.

Mo::E:xmcmﬁ AB:AD="?
anm. llapanrensorpaumaa A8  a Ba AD=b

Gearunaiimus. Bepuanmnra kypa <A = 60° 6¥aranu v:wmm
KOCHHYC/12p TEOPEMACHT4 aCOoCaH: .
AABD pan DB* = a? + b* — Yab cos 60° = g2 + 6% — abh.

AABC nan AC?*=a?+ b* — 2ab . 0s (180° — 6/ °) — ¢* +-

r— \ ° . a
= c1g 45 - v.m_:g éku Rer= IKaHU

sina

+ b+ ab By Tonum au marmxanapaan AC > BD sxunu-

HU 3BTHOOPra OJCUK:
18¢

-

— (a4 b+ ab): (@2 + b —aby=19:7;

a \? a a ? a
- - =) —— =19:7;
G+ 5] (5= +1
aVYi72 4719 2)Y-192 +19;
AL +72 47 E,L 192 4 19; Gynnan
GAWVW 262 4-12=0.
b b
a 3 a 2
By wBaapar TeuriaManas ~ =3 Ba ) eUHMJIap XO-
cua 6yaraau. bmzmxcm_&n a>b waptn Gaxapuica, Yy
X042 XKaBOO an. arap a < b mapru Oaxapuica, y
0.4 a2 6Vaanu
X 5 3 ) )

4-macaaa, Arap Gepu/iran TpaneuwssHUHr acocaapu
MoC xoanaa a Ba b 6yaca, y xoana my acocadpra napai-
JeJ Ba Tpamelus (03WHM TeHr HKKWura Oy/ayBUH KecMa
y3yRJAHUCHHY TONHHT (46- uu3ma).

Bepuarau: ABCD — rpaneuns, AD | BC, AD = a,
BC=b, wmmomum?g.

Tonuw kepak: EF =7

Euuw I-ycya. [laptra kjpa AD=a sa BC=b
xamaa EF xecua Tpaneuds [03MHY TEHT HKKura Of/anu.
Arap EF = x ne6 oJacak, y X018 Sggep=Sgpps r'a aco-
can -2 +Mb FL Cn+wv o 6yau6, Oynnan (a+x)FL=
= (x+4- b) FM (1) xocun Oyaanu. AB |\ RH ra acocaH
AHFD Ba ACRF anap yxwam yubypuakaap ©6y.aub,
HD =a—x Ba CR = x— b 3kanvHu 3bTHOOPra OJCaK,
(@— x): FL=(x —b):FM (2) 6ynann. Haruxana (1)
Ba (2) sapuu xaanad KynaATupcax, Kyhugary Haruxara
2 H
= .Mv .Y x0a-

sra G6yaamMu3; a? — x* = x2—b* éxu x*=

na mwﬂ-\‘%wt xocua 6y.aaiu.

II- y cy a. Tpaneuusudar €H TOMOHJIADHHH P uyxgrana
KeCHIIryHYa AnaBoM 3TTHPamus (46- uusma). Haruxana

' BPC, EPF, AFD yxmaw yu6ypuaknap xocua OFnaiu.

YnapHuHT 103/1apuHH MOC pasuulia S,. S, S; nap opxaau
Gearuaaiauk. ¥ xoaaa yxwaw yuOypuakjap 103JapHHUHT
HUCOATH yAQPHUHT MOC YM3HKAHM 3/EMEeHTAapH Ksajapat-
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JAPHHHHT HHCOATH Kabu Ofaamu, abhu S, =qb% S, =
= gx* S;=¢a* (¢ — NPONOPUHOHANIHK KO3 PUUMEHTH).
Hemak, §; — S8, =8;,—35, éxn ¢ (x* - b%) =g (a*—x?).

2 3 v
Bynaan x = —\ 2 ._wé xocua 6yaanm.

Mawraap

207. Tovounapu a, b, ¢ 6§yaran yybypuaxka afilaHa WUKHM UH3HI-
rau. Afinanara ypuHYBUM Ba @, b TOMOHJ3PHH Kkecub YTyBuMm TYFpH
Yu3uK yuOypuakH¥ MKKMTa Gurypara awxpartaiu: Oupu TVPTEypuax,
MKKHHYHCH yubypuax. XocHa 6yaran yubypuakHHHr NepUMETPUHH TO-
fIWHT,

208. ABC yubypuakna AC romon BL Tomonnan katra. CD wMe-
anana, ACD sa BCD yubypuakaapra WUKM umsuirau afinananap CD
ra £ Ba F nyxranapna ypuHaan. 2EF = AC — BC skaHIMruBu MC-
GoTianr

209. Arapaa TYpTOYPUAKHMHI TOMOHJA2pPH JNABOM STTHDHIIaHIA
Gup afinanara ypuHca, y XOAJ1a YHHHT KapaMmMa-KapulH TOMOHJADHHHHC
aitkpmacH 6HP-Ovpura Tewr 6YAHIIMHR WCGOTHANT.

210. Yubypuax Oananiiuxiapy reckapd KuiiMaTnapuHuHr HBHFHH-
AHCH my yubypuaxKa MYKH YH3HATAH afinaHa pPaiHyCHHHHT TECKapH

. | 1 l 1
KHAMATHrA TEHF, ABHU ~— + — 4 — = — OYauuwnvHY HucOOTAAHT,
ha hy he r

211 Tyrpu Gypuaskanm yubypuakka afinaHa HYK® yWaHIrad. Arap
ruroTedysa ¢ Ba KaveTAap HHFuHAMCH m 6¥Jca, aifiiaHa 1HAMeTPUHH
TONMUHT.

212 Tyrpu Gypuakan yubypuakka TaKd YU3MATAH AfinaHA panu-
YCHHMHT MUKH UM3HITaH alHnasa paamycwra HHcbatu 5:2  Yubypuak
TOMOHJ@PHUHHUHT HHCOATHHH TOMUHI,

213. I'yrpu Oypuakiu yubypuyakuMHT KATETAAPWHHA AHAMETP KH~
a6, yaapra aiinavanap acaaras. Iy aftiaHasapHHHS KeCHIUHMI HYKe
Tanapu opacuaard MacodasHd Tomuar,

214. YubypuakHuHr MUXTHEDUIl UKKUTA yUM BA OProMapxa3d opKa-
AW §TyBuu aliranasap wy yuGypuakka TauwlKM UM3MATaH adnauara
TEHF 3KAHAUTHHH UCOOTaaHT,

215. Tear &unan ABC yubypuaxuuur Tewr B Ba C 6ypuakaapu-
HHHI OHCCEKTPHCaJapH £ HyKTaza xkecHIIHG, NAaBOMKAA TAWLKH YH3HJ-
ran ailnana G6uaan D Ba F nykranapaa xecumamu. EDAF Typr6ypuak
poMO 3KaHJUIUHH HCOOTIAHT.

216. ABC yubypuakHuHr AD GanaHAAWIM BA TAIUKH GM3HIraH aff-
Aanauusr A yuura jrTkasuarad paruycH AB Ba AC TOMOHAap 6uaaH
TeHr Oypuaxjap TallKuJ 3THINMHH HCOOTAAHT,

217. Tyrpu Oypuakam yu6ypuaKka HYKH BA TAWIKH UM3HIATAH af-
JaHanap BHaMerPAAPHHUHT RUFMHINCH YHHHI KATETAAPUHUHT HMFHHIH-
CHTa TEHC SKaHIHIFMHH HcGoTaaMHT.

218, Aitnanara ABC yubypuak uuku uuamarad, B Ba C Gypuax-
Aap MabayM 6fica, y xoanna BC toMoH GHiam A HyKTana alinanara
¥riasuaran ypuHMa opacuaard GypuakHU TONMHT.

219. ABC yuOypuakka TamKn afilaHa uuanarad. A Bykraxa aft-
navara §rxasuaran ypuuma BC nypuu 7 Hykraga kecu6 $ramu. Arap
yubypuak Tomounapu 4, b, ¢ 6faca, CT Ba AT KeCMaiapHUHT Y3yH~
JTUKAAPHHH TOIMHHT,
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220 ABC vulypuak aitnanara uuxd uusuiran. A sa C yurapu-
aan B yunau aifinam ra Jrrasmaras ypuHmaraua O6yarad macodanap a
Ba ¢ ra TeHr, Yubypuakuvur B yuunad yTiasuarad 6alaHiNIHKHH TO-
TIHHT,

22]1. Tenr éHan yubypuak GalaHAAWKIAPHHUHT KECHIIWII HYKTACH
yHFa HUKH un3narauw aitnawagma éranu. Y y6ypuakHUAr OYpUAKANAPUHH
TOMHHT.

222. Ukku Tewr (o r) Ba (0 : r) afirananap Oup-OupuHUHr Map-
Ka3uxaH yTagum. AW aHalapHuHr yMyMHH KHCMHra KBaapaT HUKH YH-
auarad, Ly KkBaJApaTHUHT TOMOHHHM TONHHI.

293. ABC yubypuaknunr A yuupan xamna AB Ba AC ToMouaap-
HMHr ypTanapuiad yTYBUW aliiana yuudtwu ToMonra [) HyKTama ypuHa-
aH, AD? = BD-CD 3xaHauruHy ucGOTI2HT. .

224, Tyrpu 6ypuaknu, Teur éuan ABC yubypuak (O, R) aftnaua-
ra waxy unsnarad D BC tomonumnr yprack, E AD Ba OR tyfpH
YH3HKNAPHUHT KecuwraH Hykracu, £ & BC xampa FE L BC 6§nca
CF = 3EF skaHuHM MCOOTIAHC.

225. ABC yubypuak Gepuaran. BC, CA sa AB TyFpn 4u3nKnapia
OJMHrAH XaMAa yubypuak yurapu 6uaas ycTMa-ycT TymMaral A,B;C,
HyKT2nap 6up TYFPH ym3ukia étMuu yuyw (BC, Ay - (CA, B)) - (4B,
C,) = — 1 waptT 6aXapHANIIN 3apYyp Ba eTapaH GYAMIIMHH WCHOTIAHT.

226. MynTaszam yudypuak allaanara nakud vwHsuarad. Afirana &Hu-
Ia OJHMHIaH UXTHEPHH HYKTa yubypuak yunapu 6uian OHpaamsTHPHI-
rai, Xocua 6Faran yuTa KecMaHuHr OHDH KOAraH MKKHTACHMHHHT fin-
FHHIWCHTA TeHI OY¥ANIIMHH UCOOTIAHT.

227. ABC yubypuaknmur AB BC, CA romounapuna K, L, M
HYKTanap osunran  Arapia AK:KB= BlL:LC = (M: MA=n Gja-
ca, ABC Ba KLM yubypuaxiapHUHT OFHPAHK Mapxasnapy yCTMa-yCT
TYWHWHHY KCOOTAAHT.

228. ABC yubypuakka AC;3CiB=BA; + A\C=CB:1BiA=K
wapr 6unaw A;B,C, yubypuaxk nuxu unsuaran A,B,C, yubypuakka

1
ACy1 OBy = BAy: A,Cy = C Byt By A = 7 lwapr 6unan A,B,C; yu-

6ypuax HukH unsuarad. ABC Ba A38,C, yubypuakaap yxwau skaHvan-
THHH HCOOTAaHY.

229, ABC yu6ypuak TEKHCAUTHAA OJHHTaH HxTHépni O HyKTanaw
YHHHr TOMounapura f,, I, f, nepHeHiHKyIspaap Tyumdpuarax 6yica,
ua xo Nn
= 4 — 4 — = 1 3kausuruHn UCcOOTJIAHT.
ta ks R

230. ABC yu6ypuaxuuHr BC tomouuina uxtépuil D HyKTa OaHH-
ran, ABD Ba ACD yubypuakaapra TallKu YH3HJrad afirananap pa-
JUYCAAPHHHHT HHC6aTH [ HYKTaHMHr BasusiThra OOFIMK 9SMAaCHMIHHH
#c6oraanr.,

231, Y1kup 6Gypuarm @ 6yaran Tedr EnaM TpanenMaAra MYKM Ba
TallKK alinananap uusuirad. By ailnananap paguycaapuHunr HHcOaTH-
HH TOIHHI,

232, Tenr &éuauw yuOypuakuuHr OGanauLiurd h, YHra TalIKH YH-
suarad afizamanunr paguycd R. Ly yu6ypuakka uukH 4usuiral ai-
JaHa PaAHMYCHHH TOMHHC.

233. Teur éuman ABC yubypuakHuHr yuuparn Gypyard a, yura
WYKH YH3HJAraH afilaHaHMHr pajuycd r 6jica, yuOypuyak acocura €nuiu-
raH 6ypyak OHCCEKTPHCACHHH TOMMHI.

234. Acocnparu 6ypyaru a Wy 6ypuarunuHr GucceKTpucacH ! 6y a-
raM TeHr &nau yyOypuakka HYKHM YM3HAraH ak/jaHa PajMyCHHH TOIHH.
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935. Tpaneumsira WYKy alinana wusuur ydyHd. YHHHD €H TOMOHJIApH-
Hy AMAMETp KWIWO umanarad aiinanazap Omp Gupura ypHHALWY 32pyp
Ba eTapni¥ O AWIIMHE HCGOTAANT.

236 ABC yubypuagHuur A yuulaH UAKKaH 6HCCEeKTPHCA KapUIK-
cuja 8TraH TOMOHMHH D HyKTaza, yuOypua-ka Tallku YH3uArad anjga-
Hanu E HYKTana Kecaid. AD wunr DE ra HUCOATHHU TOTHHI.

237. K panuycnn afinanara ABC yudypuax Wiux SH3MAraH. AC =
= b, BC = a 6¥ica, AB HUHI y3YHIU[WHW TONUHI.

938. Tenr éut ABC yubypuaxaa R— TaliKd UH3HITAH, 7 — HUKR
un3MAraH aillaHanap paauycaapu G6¥aca, Mapkasmap OpacvAard maco-
drany TOMHUHF, '

939, ABC yubypuakza AD (D¢ BC) fGuccekrpica yTKa3naran.
ABC, ABD Ba ADC yubypuaxiaapra TamKu UH3HIraH ail1aHasa pHAHT
Map<asaapi O, O,. O, HyKTaiap. ABC yudyp iakHMHr TOMOHapW &,
b, ¢ Ba TAlIKM YM3HATaH aklavauuur paRdycu R oyaca, | 00, |=

00 akR
| 21 hie

940 ABC yuOypuaxkka Tawky qu3dirad atinananuur BAC fypuak’
Tupadrad éiduga M Hyxra OIvHFaH. M nyxranau AB, BC, CA ra sa
A nykTaga aiinasara yrxaswirad ypuaamara Tymupuirad neprcHauKY -
ASIPAALHHHT  ACOCAADH MOC PaBHilid E, F, L Ba K nyxraaap ojaca,
ME « ML = MF . MK sxaninrgHH ucHOTIANT,

241. ABC yuSypuakHuHr TOMOH1apH (4, b, ¢ JAD) apupuerng npo-
rpeccua Tamxnn ataau. Llynuuine, A4,B,C, yudypuakunir TOMOHIApH
XaM apuMmeTHK TPOrpaccHi TawKud STaid. Arapra =A = =4, Qjyi1-
ca, yuOypuakJap yXIIall Kauaw:viH UC OTraur

242, Yaapo wuxkk ypUHYBUM M ku afllaHaHWHT KATTaCHra TeHr 10-
MOHJM yuOypuaK HUKM YM3ujlaH. Yubypyakaud: yUIapuaaH KHIVK aji-
japara  ypumManzap yTkasuaran. Xocui OYr aH KecMandpauh O¥pr
KOAraH WKKWTACHHMHT HUFMHIMCHTA TEHI SKAHIMIHHH nc6OTAGHT

9243 Aftnanara ABCD typréypuak HuxH YH3IWIrAH. ABC. CDA,
BCD Ba DAB yubypiaxiapHuur OFHPJMK Mapasiapw 6up afinanana
éTHmMHK WCOOTAaHr. :

944, Affanara MuKk¥ YM3uaran TYNTOypuaKk TOMOHIAPHHMHL ¥pra-
JapUAAH Kapuucuaa €TCaH TOMOHIapHra TyLIMPHATan TYpTTa mHEpiieH=
IUKYaspaap OHp HYKTala KECHUIMUIAHW hCIQTAAHT.

HH HCOOTJAHT.

245, O mapxasan aiinanara ABCD typroypuak TailiKH YU3HATaH,

2AOB + =COD = 180° akauuruny ucboraaur.

D46, Afiiasara Tamke uusdaras ABCD Tpamelus IHarosaniapi-
wunr kecumnm Hykracu E, BAE, BCE, CDE sa DAE yu6ypuakaapra
WUKM uM3NAraH afirawanap paamycnapu MOC PABUUIAA ry, 7y I3 BA 7y

! ! 1 1
6yaca, — + — = — + — Oy mumunn ncOOTAAHT.
ry rg ry I,

247 A#1aHATa MUKW UA3MATAH TYPTSY)UAKHWHT OHPOP yunAaH 6y
y4ra énumiMarad TOMOHIApHTa TYIIWpHiran nepneHAdKVIsIpiap acoc -
7apH opacHjarn mMacoda TVproypua<HHHT Kalicy yuu oamHuwura GoF-
VK 3MacAMUruuy HCGOTHAAH!

248, R pamuycau sipHM aflnaHara TOMOHITapH AB=2R CB=y IR,

AD = R 6¥aran ABCD TypTOypuak hwiKH HH3WICaH. CD TomoHra A,

yunan A4, B yunau BB, nepnewiuxynspiap TyWHPRIIaH. A,B,; xec-
MaHUHC Y3YHIHTHHA TOIHAT.
1

949, Aftnanara wuky unsuarai ABCD 1yprOypuakaa \E.ulw.\:uw
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1
BC = m.ﬁD. AB = a, AC = b 6yaca, BC HHHI Y3YHIHTHHH TONMHF,

250, Slpum aftnasara Tomonaapu AB = BC = 2y'5 cM, CD =6 cu
6Yaran ABCD t¥pr6ypuak Huku umsnaran, Arap AD a.c:z afinana-
HYVHr RHaMETPH O¥1Ca YHWHT Y3YHAHTHHU TOUHHL.

25(. Tomonnapu AB =6 cM, AC =4 cv, BC =5 cm 6yaran ABC
yubypuaxHunur AC tovonnna AK=3 cM. AB ToMoHANa \FWw cM 6§a-
can kecmanap awpatuarad. BLKC typrGypuyakHHHF mepHMeTpH Ba
YHHUHE AMAarOHaNJapulaH fACalAraH TYFpH TYpPTOYp aK 103WHH TOMMHT,

Vil B OB. CTEPEOMETPHS

Feomerpusnuur dasona durypanap Ba yJapHuur ysa-
PO MHKIOpUA MyHOCA6aTAapHHU YpraHaaurad OYAUMH
cmepeomempus eb atarann. CTepeoMeTpHsia XaM XyaAEH
NAaHHMerpUsNarHieK TeOMEeTPHK Gurypanapuunr xocca-
Japuuu, ¥3apo MyrocabaTaapuHi, MUKAOPUH HUCOATIapUHH
asuKJananu Ba uc6otaananu. dasona acocuit durypa cu-
<datuna HyKTa, TYFpH UM3NK Ba TEKHCAUK Kapanaiu.
gxwoqmnmozmac:mmszﬁ acoCcHit akCHMOMaJapuHH KeaTHpa-

C Xap KaHj1al TeKHCAUK Y4YYH WY TEKHCJIHKKA Teruil-
Ju €xu Teruunn OYJaMaraH HyKra MaBXyALup; -

2) >_,mm UXTHEDUI MKKU TEKHCAHK OHTTA YMyMUB HYK-
Tara sra 6yaca, y xoama 6y TEKUCJHKJAAD TYFPH YH3HK
Oyfinua kecuwaau;

3) <>26 UXTHEPHH MKKU TYFDU YH3UK YMyMHH HyKTara
ara 6yaca, y xoana 6y TYFpH uu3ugJap Opkaau 6up Ba
dakat GupruHa TeKHCAWK YTKA3HII MYMKUH,

Lemak, arap 6epuarad T Ba 7, 1€KHCIHKAAD YMYMHH
HyKTara ara 6yJca, Yy XOnzia yaap a TYFpu uu3MK 6yiinua
kecuuand. Bynnan a€ 7 Ba a€ 7T, sxaun KeJub uyukaiu
éxu T01T,=a xypuHuiinna xauv €3a onamus. .

Arap Gepuaran a Ba b Tyrpu uusugaap ¢asona A ymy-
MHH HyKTara sra 6Yaca, y xo.aza 6y a Ba b TVFpM uu-
3HKJ3p OpKaJad siroHa 7 TeKHCAMKHH YTKA3HW MYMKHHJAH-
ruAad a Ba b TYFpu umusugaap I Tekucaukna €ranm. Cie-
peOMeTpUANa TeKHCAHKAA TeOMeTpuK durypanap yayH
g¥anauuaran 6apya MyHoCa0aT/apHH AHUKJIOBYH aKCHOMA-
Aap cHcTeMacHaaH Xam Qoitnanasuauwvyy acjatub yra-
mu3. Ulywusraex ¢asona Hykrasnap TYnJaMHHH TONULUI
MacalacCvHH XaJ KWJHILla fJaHuMeTpuana kKypH6 YTHATaH
HYKTaJapHUHT TeOMeTPHK YpHuAapulan xamaa ¢asona
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FeOMeTPUK (GHrypasapHuur MyHocabataapuian ¢oiiaana-
HHAAAH. Byaapnan aiipuMmaapunu scaatuo yramus:

1. Bepuarau ukxkn Tyrpu un3nK (dasona y3apo kecumn-
Maca Ba Oup Tekucaukna &rca, y xo.axa Oy TYFpu un3ug-
Jap napaanes TYFPU 4UM3UKAAD Aefuaand.

2. Arap HKKH TYFpH UM3MK y3apo kecuiimaca Ba 6up
TeKucankaa €rmaca, Oyhaall Tyepu YU3HKAADHH afKat
TYFPH uu3ukaap ne6 arasand. :

3. Arap Gepu/iran TYFpd uu3MK, GepuraH TeKHCaAuK-
HaH §Tub, Wy TeKUCJUKAA Y3apo KeCHWYBYH HKKH TYFpH
IH3HKKA mepneHaukynap 6§aca, v xoanna 6y TYEpH un3HK
TEKUC/IHUKKA XaM MepueHAuKyJasip 6yaanu.

4. Arap uKKuM TeKHCAMK Gup TYFpPH 4M3UKKA nepreH-
Iukynsp 6§aca, y xonxa 6y TEKACJUKAAD §3ap0o napanjen
OyJaaau.

5. Arap OGepuaran TYrpu uHsug OepH/IraH TeKUCAHK
Guman ymyMmuii Hygrara sra Gyamaca Ba Iy TEeKHCAHKIA
€TYBUH TYFPH 4M3MKKa napainen Gyaca, y xoaaa GepHa-
FaH TYFPH YM3HK TEKUCJIHKKA Xam napaanea 6ynanu.

6. Bepuaran Texucaunkka terwmau OyMaran HyKTaiaH
Wy TEKHCAHKKA napansen Gyaran Gup Ba (haxaT Gupruua
TEKUCJHK YTKA3HII MYMKHH.

7. Arap Gepuaran mnapanaen TEKUCJUK/JIAPDHH YUHHYH
6Hp 1eKHCIMK OuJaH Kecuaca, y xoana Y/AapPHHHT KecH-
AUl 4U3AKAapH XaMm ¥3apo napaniea 6yaanu.

8. Arap Gepw/ran TYFpu uusux Gepuaran TeKuCAHKIA
€Tub, Uy TeKHCAHKKA TyWHPHATAH OFMara nepneHauKy-
Agp 6y/ca, y X041a Y OFMaHUHT Wy TEeKHCJAHKAArH npo-
eKuuACHra XaMm nepnesHauKyasap Gy.aanu.

1-§. ®azona Hykra, 1yrpu YH3HK Ba
TEKHCIHKIAPHUHT §3apo xoRJamyBu

By naparpatbaa naanu-
MeTpHsl  KypCHAa kypub
yTHAra" acocuit akcuoMa-
‘J1ap  CHCTeMAacH  xaMmaa
CTEPEOMETPUSHHHT 8KCHO-
Mansapu GHpranukia Kapa-
aanu. DByaapuu  Takpop-
JallHW XYPMaTJIH YKyB-
YHHHHT ¥3ura KoJauprau
Xoala Kydula yRAPHUHT
47- 4n3Ma, MacaJ/ia B4 MHCOJJIap eynil-
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ra TaTOMKHHH KYpPCATYBYM aHPHM MAacanajapHy euyuul Me-

ToAAapH OHAAH TAHHIITHPAMUS. 6
TManau-
1-macana. Bepuaran 7, TeKUCAHKHH Kecub y

radi AB xecma yuaapuiaH wy TeKHCAMKKaud GyaraH Ma-
codansap a Ba b 6yaca, y 0142 KeCMaHu m:in HucGarna
6yaysun N Hyxtagan I, Tekuc/aMKKaua Oy.ran macoda

TonuACHH (47-uu3Ma).
Bepuaraun: T,, AB¢T,, AA —a, BB, =b, AN:

tNB=m:n.
Tonum kepak: NN, =7

Euum. Macanauu euuur yuyH mmx._.ovnwwEw:.Mn@mm
dofinananamus. laprra acocan (un3ma) ZbﬂlMZw.
BexTopsapuu Kymuil KoMpacura acocaH: Gup TOMOHAAI
ﬂﬁ — NA + bum_lT}Z_ Ba MKKHHUM ToMOHIaH NN, =
== anl_nmlmvl. m_l\wf 6ynanu. By uKkana TeHTAMKHH Xaj-
286 kyuwcak: 2NN, = NA + AA, + AN + NB + BB, +
+BN,= - " NB + A4, —2B.N, + NB + BB, + B,N, =

n

-— M NB LTRBN, + AA, + BB, ="=" NB +

n n n
+2="B N, + =238, — """ BB+ AA, + BB, =
n
— — —> —-m\ > _
="=TNN,+ A4, + BB, Newax, Awla . vzz_l
n
AA, +™ BB, &xu ;ws%\.\c»n AR, +2BB, oy,
n
- :mw»v_+ Smlw_
MN=—

—> — —> "
By epna AA,, BB, Ba NN, sektopnap koanruneap 6y-

b
raHu ydyH 21\0. =12+t" un XOCHJA KHAamMu3. XOCHJA
n+m

6yarad HaTHxara Ba Mmacasaara Huc6ataH Ky#pjaaru Xoa-
aap 6y aumy MyMKHH:

b o
1) m:n=1 6yarauna, >;<_H.La+4 6yaub, Tpane-

HUSHUHT YpTa YM3WFH XaKWAArd Macanaa x,mns% 6y 1anu;
“na +m o .
2) a0, b+ 0 6yarasna, NN, = ——— Gyaanm;

n+m
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3) a=0, b=£0 &ku
a0, b=0 6yarauna,

NN, =™ &xu NN, =
n+m
= 2 Gyaanm;
n+m

4) =0, b=0 6ya-

Ba N, HyKraaap ycT™Ma-ycr
tywagu, avin NN, =0.

48 wmoma. 9-macana.  Tyrpu
6ypuakau, Tedr éuaun ABC
yu6yPUAKHHHT ¢ FHNOTEHy3acH OpKaaW yubypuak Te-

KHCAHMTH OMA3H a Gypuyak TaliKWaA KuAyBud 7, TeKHCIHK
yrrasuaran. Bepusran yubypuakuunr 7, TeKWCJIMKAATH
TIPOEKIMACH XOCHA KHATaH QUrypaHHHT NePDHMETPH Ba (03U
xucobnancun (48-uusma).

rauaa, ABET 6yaub, N

Bepuaran: AABC, =C=90°, AC=CB, AB=c, .

((ABC) \T,) =a, ABET,.
Tonuw kepak: Papg="? Saps="? )
Eunm. Texkucaukka yTkasuaran OFMa IIAPTUra Kypa

AC=CB 6yaraun yuyn AD=DB 6yaanu. Bynnan AE=

uwmm sa DE| AB 6yau6, —~CED =a sca WKKH EKJH
6ypuakHuNT UM3HKAM Gypyaruuu Tamkua sraau. ABC yu-

6ypuakra —=C=290° Ba AC=CB 6yaranu yuyn CE ==

=AE=21 aB=1'c CED yubypuakna mo"m cosa
4

2
6ynanu. ADE yn6ypuakna BD = AD = v/ AE*+4-ED* =

— a\h& 4 & osta = Wa\ﬂ + cos?a 3KaHU XHCOSra OJiHH-
T T g

ca, V X013 Paps= AB -+ BD+ AD = ¢(1 +v/ 1+ cos%) .

c’cosa
Ba Sapr= —— Gyaand.

4
c2cos a

Kapo6: Papg=c(l +y'14 cos’a); Sape= -

Mawrarap

1. ®azona Gepuaran OMp HYKTa OpPKaAW, MKKH HYKTa OpKaid, yu'

HYKTa ODKa M, TYPT HYKTA OPKaiu HEuTa TeKHCHMK ¥TkasHIl MyMKHH?

2. Bepuaras uyxranas yTH6, 6epuiarad TekHCAHKka napanien 6fix- -

rai Gapya TYFpH 4YH3WKJIAp GHP TEKCAMKKA Terumau OFaub, Oy Te-
KucIHK GepHaraH TeKMCIAKKA Hapaniex OYauwuuu ucGOTIAHT, :
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3. Mkkn aitkaw Tyrpu umsuk Gepuaran. By t¥rpu wnsugnappan
Yyrysun Ba ¥3apo nmapanren 6yaran ¢akar O6up Ky(®T TEKHCIAMK Mase
WYJ 9KABAUTHHM HCOOTAAHr.

4. M nyxra AB kecMauuHr ¥pTacu 6¥acun. Mxtuépuii O Hygra

1
yuyn OA? 4 OB2 = 20M13 + 3 AB? sxanHun HCcGOTAAHT,

5. Bap texucanxna &rmaran AB Ba CD xecMmanap Gepuaran. M
. I
Ba N Moc paeumia 6y KecMaZapHHur ¥prazapH OFacHH. MTN_Q.T

+BD)Y>MN 3xanuns Hc6OTAANHT.

6. A3 kecmanunr ywnapugaH 7 Tekucaukxaya 6¥araH Macodanap
a Ba b, AB kecmann min uuc6atna 63aysun M nyxrasan T Tekuc-
AHKKaya Oyarad Macodanu rtonunr. Kyiuiard xonaaphu Texmupuur:

1) AB xecManuur Gup yuu T TexuCAMKAA ETraH;

2) AB kecma T TeKHCAHKHH KeCud ytran;

3) AB xecMa M uykTtana TeHr UKKHra 6¥auHran.

7. M nyxra AB xkecmdiiu AM: MB = m1n sucbataa 6¥aajn. Vx-

— — —
Tuépuil O uykra yuyH nOA 4+ mOB = (m + n)OM skaHuHH wucOOT-
JaHr.

8. T tekucankna <BAC=60° 6epuaran. D nykra A yuman 25 cm,
AB Towonnan 7 cMm, AC tomonaan 20 cM macodana wofinamras. D
HyKrazaH 7 texucauxkaua 6yaraH mMacodaHu TOMHMHT.

9. YubypuakupHr yunrapunan 7 TekHcaukkaua 6faraH macodaaap.
a. b, ¢ O6yaca, my yubypuak OFHPIMK MapKasuzau T TeKHCIMKKAYd
6yaran MacodaHu TOMHHI (MYMKHH O¥aran 6apua XO0JUIAPHR KapaHr).,

10. INapaareaorpaMMunar ydra yuunan 7 TeKHCIMKKaua Gyaraw
macodanap 4, b, ¢. TYpTHHuM yuulaH 7 TeKHCAHKKAya 6AraH maco-
¢danu TOMMHT (MYMKHH 6YAraH XOMIapHU Kapawr).

Ul. M nyxragan Jy3apo neprnenankyasp O6¥aran yura Ty, T, T,
TeKucaIMKKaa G¥aran Macodarap a;, a, azg. M HykTadan yuara te-
KUCIMKHUHT KecHmMul HYKTacH O raua 6faraH MacOQaHH TOMWHT.

12. I'¥prOypuakndHr HKKM afiKall TOMOHIapura napainen 6¥.aran
TEKHCANK HKKHHYH YT TOMOHJIADHHM NpPONOpUHOHAN 6¥aakiapra 6¥-
JAHIIKHA HCOOTAAHT.

13. a; T¥rpu unaukaa ketMa-xet A, B;, C, Hyxtanap 6epuiran.
ag Tyrpu un3nkaa A B, = k-A;Cy; ABy= k-A,C, mapt €unan ketMma-
KeT Ay, B, C, nykranap Gepuaran. AA,. BBy C,C, xecManap . A,,
Bo, Co nygianap 6unan Apd; = [ AjAy: BB, = { BBy, CoCy =1 CiC,y
TeHr HAcOatiapaa 6§nuuran. Ao, B,, Cp Hyxranap GHp TYFpPH UH3HK-
Aa érumnun Ba AgBy=~A(C, 9KaHuHU ucb6oTaaHT.

14. A\Ay; BiBy; C,C; xecmanap Gepuirad. By KkecManap As, Bs,
C; uyxranap 6unan AjAy: Aydy = BByt BBy = C,C3: CoCy =k wapr
6unan 6ymumran. M,, My, My nykranap AB,Cy: A3B,Cy; AByCs yu-
GypuxakaapHud: OFMPIHK Mapkasnapu G¥aca, M,, M, M, HYKTaaap
6up TYrpu uM3uKna ETHWMHN XaMxa M\ My: MaM, =k 3Kanadrumy
HcOOTAaHT.

15. Xeu Kailcu TypTTacH Omp Tekmcaukaa &rmaliguran Gewrra A,
B, C, D, E uykranap 6epuaran. P — AE auur, P'—CD Huur ¥prana-
PH, Q Ba Q’, BCD Ba ABE yuGypuakaapHHHT OFHPAHK MapkasJiapu
6Yaca, PQ Ba P’Q’ kecmanap GHp HYKTaja KeCHIIMMH Ba 6y HyKrana
Kanna# Huc6arna GYAMHHIIMHA aHHKJAHT.

16. Ilapannen TexHCAMKIAp Opacuia XOHJAMITAH HKKM KecMa
Y3YHAHKAAPUHRHT HHCOATH 233, TeKHCAHKABPHUHAT GHPH GHIaH XOCHA

195



Kuaran OypuakiapHuHr HHcO6ath 211, Iy OypuaxaapHuur xaTiaiH-
THHU TOLRHI.

17. AB Ba CD xecmanap §3apo mepnesHpukyasp. Y aapHuHr ¥pra-
Aapn 6yamumt E Ba F HyxTanapun GupaamrupyBun EF TYFpu Uu3HK
AB Ba CD Kecmanrapra XxaM nepneHaukyaspavp. Arap AB = 2m,

CD = 2n, EF = p xamna M(M € FF) uyKranan kecMaisap yuiapuraua -

6yaran macoparap HuFUHAMCH SHT KMuM. 6Yaca, EM HuHr Y3YHIMIH-
HU TOHMHT.

18, 7 Ba T’ Texkucaukaap 45° au Oypuax TAIUKMA 37aAd. TYFpm
oypuaxan ABC («C = 90°) yubypuakuuur A Ba B ywiapu (=TT
ra teruma, CC 7. Arap AB=a, «BAC=30° 6yaca, C nykranad 7’
raua 6yaraH MacodaHu TONMHI.

19. 7 Ba T’ Texucmukiap opacuparu 6ypuak 30°, AC!l=TnT’

3 ~
Ba BE€T-BHLT Ba HCT'. BH = v.m.l\_m Gyaca, ((AB)l) uu Tonuur.
20. C¢! ma Uff1, CHLT Ba HET, DeT wynpaht onMHraH«H

— A~
CD =y 3CH Ba (I, (CD)=60° ! Ba CD TYFpu un3uKiap OpKaIH
yryeun Texkucaux 6unan 7 TeKMCaMK OpacHiard OYpUakHH TOMMHI.

21. ABCD napanaenorpamMaa AB: AD =112, ABC 7. CD pan
T texucankkaua 6¥aran macoda A yugzan BC ra tymmupuara 6araug-
Jugka Tenr. INapamnenorpamm Tekuacauru 6uaan T TeKHCIMK opacuia-
TH OypYaKHH TOMHMHT.

22. T rexmcanxpa Oup Tyrpu uuauxaa &érmaraud yura A, B, C nyk-
Tajap oiupran. 77 texucaukna Sp(f1) = A’, SyB) = B’; S$)(C) =1’
Hykranap oaunrad. T[fT’ skauunn ucboTaaHr.

23. Typrbéypyax KJIIHH TOMOHJADHHMHC Y¥pTanapuHH OHpJAAlITH-
pyBuH KeCMaJap NapaileiorpaMM TAalKHA STHUIMHH HCOOTAAHT.

24. Typ16ypuakHHHT KapaMa-Kapul¥ TOMOHJIADHHHHT YpTanapHHH
GupialNTHPYBYK KecManap y3apo KeCHIUIaH HYKTala TeHr HKkura 6¥-
JMHANIIHHYE UCOOTNAMT,

25. TypT6ypuakHUHI Kapama-Kapwiy TOMOHJIAPMHUHT ¥DTanapHHH
Ba JMATOHAIRAPHHUHT VpTanapHHH OupJIalITHPYBUH Y4Ta KecMa OHp
HYKTa1a KECHWMO, Iy HYKTaAAa TEHT MKKHra OFauMHMIIMHU HCOOTAAHI.

24, aw?ownwm/z:xm_. 6apya TOMOHJapH ¥3apo TeHr. cos A +

+ cos B + co3(AB DC)=1 sxanun HCOOTJIAHI.

27. OatuGypyaxkHHHI KapaMa-Kapild TOMOHJApu mapaiiel Ba TeHr.
YHudr 6apua TOMOHJAAPHHUHC §PTanapu OUpP TEXMCIHKEA ETHIUMHH HC-
6oTaaH!.

98. Vkxu afikam TYFpH YM3HKAap opachiarn 6ypuak «. By 1¥rpu
unsugnapia AB = a Ba CD = b Kecmanap onunrad. TYFpu uu3uKaap-
HuRr yMymuil nepneHpukyaaps MN 6yau6, M ¢ AB, AM: MB = 2:3
Ba NEDC,CN:ND= 312, MN = m 6yaca, BD Ba BC napHu TONHHI.

29. Xap Kaupail Ka6apuk TYpPT &xam Oypuakuu Texucaux OHian
WyHAal KecHll MyMKHHKH, HAaTHXAaAa KECHMAZ [apanfelorpaMM XO=-
cun 6vaaaun. Mcboraanr.

30. SABC yu égan 6ypuaksa ASB Ba ASC Texnc Gypuakaap TeHr.
Bynapra Kapwn &Tran HKKH €AW 6ypuasjap TeHIMMIHHH HMCOOTJaHr,

31. Yy éxan 6ypuakia yuasa OHUCCEKTOpHAl ApUM TEKHCAHKAAP
6up TYPpH YHM3MK OpKaau JTHIIHMHW MCOGOTAAHT.

32. Vu 8Kam GypuakHMHT Kuppasapuaad yTu0 xapmu &rran &Kka
nepreHiHKYAAp G6yaran yuia TeKucAHK OHMp TYFpH 4YH3HK OpKaiu ¥TH~
WYHH HCOOTAAHT, , :
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33. Yu @ékam OypyakHHHI MKKMTAa TeKHC Oypuarn ¥3apo TeHr.
ByaapHuHr YMyMHH KUppacH OpKaiH YTyBuH OGHCCEKTOpHAl TeKHCIHK
KapilH €T/ aH €KKa NepnesjHKYJAapAMrMHu WCOOTIAHT.

34, Yu &kau 6ypuakHHHr 6apua TekHC Oypuaxkaapu TYFpu. Yu &x-
au 6ypuakHH TeKHUCRMK OHJaH KecHMIl HaTHxacuaa XocHa Oyarad yd-
OYypuakHUHI OPTOMapKa3H yu ékaum 6ypuaK YYHHHHI OPTOrOHAJ Npoex=-
UHMACH 3KAHAHTHHH KCOOTAAHT.

35. Yu éxan yubypuakHuHr Texuc 6ypuakaapu 60°, 60", 90°, Byp-
yakHuar Kuppanapunai OA = OB == QC kecManap onuuraH. Tekuc
O6ypuyarn 90° O6yaran éx C6uaan ABC TexkucauMK opacHparu OypuakHH
TONHHT.

36. Texkncauk yu €kaM TYFpH OypuakHHHI &kaapura o §, y Oyp-

YaK OCTHAA OFfaH. cO0Sa + COSB 4 cos <V 3 okaHUHH HCOOTIAAHF.

37. O uygrazan uukysun yuata OA, OB, OC uypaap ¥3apo Tedr
Oypuaxaap TawKuA 9Tanu, abun L BOC= LCOA = LAOB =a, OM
HYp yyana Hypaap Gunad TeHr Oypuakiap Talkua stazu. lly Gypuax
KaTTaaMrUHH TOIHHI.

38. ABC yubypuakHuHi TOMOHAapu a, b, ¢. D HyKra yudypuax
yuirapuaad m, n, k Macodasa woilnamran. D HYKTalaH OFUPJIHK Map-
wa3urasa 6Yaran MacodaHu TOMMHT,

39. ABC yu6ypyak Ba YHHHF TeKMCAWruja &rmMaran S Hykra Oe-
puarad. Arap $ HyKTa yubypuak yuaapniaH 6apoGap ysoxaukpa &r-
rai 6Vaca, y xonrma 8 HykKra yudypuakka TAlIKW YM3MAraH afinaHa
MapKasura mpoekuvsrauagd. arap S HyxTa yuOypuak TOMOHJAapHIAH
Oapodap y3oKJIMKAA &rran 6¥aca, y xonia S HyKTa yuOypuakka HUKH
qH3HAIaH alinaHa Mapkasura mpoexkuusnaHanu. Mc6ornawr.

40. O rykTanan uukyBYW yuTa HYp ¥3apo Tyrpu O6ypuakaap Taum-
Kkua 3Tald. Dy mypaappa oaudrad A, B, C Hykrasap opkaan T Te
KHCJMK JTKasuaran 6Vaud, O Hykraman T tekucauxxa OH nepneszu-
Kyasp Tywupuaran. Kyiuaarnnapau uc60TaaHr.

1)y Kecumaa ytkup Sypuaxan yubypuax XOCHA OFaanu;

2) OH nepneHAHKyasip KECHMHHHI OFMPJHK MapKasulaH yTajH;
3) OH *=0A"%+ 0B~ + 0C%

4) v>>0n.uu\m>>mc.m>>m9
2 2 2
5) % agc = Saaoc+ Saa0s+ Sisoc

41, ABCD napaazenorpaMm JHaroHanapuHAHT KeCHIUHII HYKTacH
O nan SA= 5C Ba 8B = SD wapr 6usan OS Hyp uukapuaran. OS
dyp NapannenorpaMM TEeKUCIHIHra MepUeHAHKYAAp B3KAHIAMIHHH HC-
60TAaHT.

2.§. ®a3ona HyKTanap TyniaaMu

Maskyp naparpadpha NJAAHUMETPHA KHCMHAA Kypubd
ViWAraH HYKTa, TYFpH YHM3HK Ba OOWIKa urypasapHUHI
X0CCaJsapullas XaMmAa CTePeOMETDHSHUHI H0KOPHJAA KeJATH-
puJarad acocufi akcuoMasnapuran (QoijaaaHuAraH xo0JAa
(pasena wyKrasap TYNJaMHHH TOMNMIUIa JAOHp Macaaanaap
Kypub uugunanu. Kyfuaa mysnzafl macajsasapiu euHiun
YUYH HaMyHaJap KeATHpPaMu3.
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49- qn3ma. 50- unsma.

1-macauna. Tyrpu 6ypuaxau ABC yubypuakaa C 6yp-
yak 90° 6yaca, y xonna 2PC? = PA*+ FB’ maprun xa-
HOaTIaHTHpanuran P HyKrtajap TYnJaMHHH TOTMHT.

Eunw. Macanannnr waprura kvpa 1§rpu Gypuakau
ABC yu6ypuakuu uusuG onamus (49- uusma), cyurpa C
yanas CM Menwana vikasawmus. Mejuana maprara Kypa
M nyxgra AB xecmaHu Tenr WKkura Gy.aanm.

Mabaym KOWjara acocan CM? = _\wﬁﬁ.lw._. ﬁx.wv 6ynanu.
Bynnan CM? — M;anmﬁ 2CA CB); CACB nap-
HUHT cKaasp kynaihtvacu O ra rtenr, uyuxku CA_| CB. Ha-

tuxana 4CM = CA*+ ouww. (1)
Ouau ABC yu6ypuak TekucJAHrujlan TamKapuia P HYK-
Ta onamus Ba yuu A, B, C Ba M nykranap Guaau Gup-
—_— — —_— —

aawTtupamus. Hatuxana PA=PC-CA, PB= PC +
+ CB xamaa 2PC*= PA®* -+ PB* waprtnan ¢ofinananus,
| FC _lvu «\Wmu 3KaHMHM Xucobra oJram xojia 2PC? =
- AWQ + mdwv....w_x AMWWT mwvwvnw HH mwlm ONaMH3 ékn 2PCi—
“,mvﬁw\“_w mbﬁl@» -+ m\% + PC+42PC CB 4 CB:. Byuaau
2PC(CA + CB) + CA* CB* — 0(2) xocun 6ynans. (1) uu
(2) rak§nnca, 2PC - 2CM + 4CM? = 0(2) &xn 4CM(PC+
+CM)=0 6y1u6, 4CMPM =0 6§aanu.
JHemak, CM_| PM.

Wynpaét xkuan6, Gepujaran IAPTHH KaHOATNI@HTHPYBYH .
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P uygranap tynaamu AB runoTeHy3aHHHr YpTaCHAaH Bi
CM wmenuanara nepneHauxyaap 6yau6 yrysun PM Tyrpu
yH3UKAAH HOOpAT 9KaH.

2-macaaa. Ulyngah HyKTanap TYnJAaMHHH TONHHIKH,
6y HyKTanapaas GepuiaraH TeKHCJHKAA €TyBuu Gup TYFpH
uu3uKaa €TMaran yura HyKraaapraua Oyaran wmacodanap
KBaApaTAaPHHUHI AUFUHAMCH y3rapMac COH OFJICHH.

Euwnim. Macana mapruna Gepuaran HyKTaqapHu Oup-
aawTtupub, AABC uu xocua xuaamus (50- uusma). AABC
HHHI OFMUPJAHK MAapKasH YHHHI MejJHaHalapH KeCHIIraH
HyKraaa éraau.

ABC yu6ypuakaaH TawKapuaa uxtuépuit Q HyKra
O/NaMH3 Ba MabayM OYJaraH KOHYHHATra acoCaH:

QA+ QB4 QC*=3QN*4 NA*4-NB:+NC* (1)
XaM/[a BeKTODPAADHH KYILMU KOWAAaCHra acoCaH:

QA — QN+ NA = QA'= QN4 NA*42QN NA,

QB — QN + NB =» QB*= QN? - NB*1-2QN NB,

QC = QN + NC=> QC*= Qn*+ NC*+2QN NC.

XoCHa KHAMHTAH HaTHXKAAapHU Xanna6 KYmicaKk Ba Teruiie
JM IIaKJ aJMatlTHPUILAZDHU Oaxapcak:

QA*+ QB+ QC*=3QN? + NA+ NB*+ NC? +
) +2QN(NA + NB + NC) 2)

- — -—
xocuan 6ynanu. Mabaymkn NA-+4+ NB 4 NC =0, uynxku N
vykta AABC HuHF MenMaHalapH Kecuiuras Hyxta [le-
Mak. (2) pad (1) HE XOCHA KMAMHK. XOCHJA KHJIHHCAH Ha-
THXKanas Kypuuu6 Typubauku NA? + NB*++ NC? ¥arap-
Mac MabayMm con. QA? +QB*+ QC? xam Vysrapmac coH
6yimmn yuyn QN §y3srapmac Gyauwu Kepak. ByHunr
yayn Q Hykra N HyKTanaH TEHr Y3OKJMKAA ETYBYM HYK-
Tanap TYMJAAMHHH XOCHA KUJHLIH Kepak, s'bHU MapKasu
N wuykrana érysum NQ pazuyc Gusan uusuiran cdepa-
naH ubopar 6yaap 3kaH.  HYKTa HXTHEPHH GYAraHH YUyH
Macana TeKUCJIMK Y4yyH XaM YpuHAH 6GY.aub, yHAA u3NaH-
ran Wyxranxap TyniaMu paanycu NQ 6yaran aitsanasad

ubopar Gyaanu.
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3-macaaa. bup nyk-

. Taja KeCHIWYBYH yuyTa a,
B, 1 TeKHCAMKJAPAAH TEHr

Y30KJHMKIA €TYBUH HYKTd- .

Jap TYynJaamy  TOMHJCHH
(51- unsma).
Eunmn Mabaymku

" UXTHEPUH a TeKHCAHK da-
30HM HMKKHTA KHCM (asora
axpaTtagu. Arap HKKWTa a
Ba § TexucauKJIap OurTa
yMyMuii HyKTara sra 0y.-
ca, Y X042 vaap & TYFpu
up3uK 6yiiMua KecHmanm
Ba (dasoHu TYpPTTa KHCM
(asora axpatanu. By xoa-

na 6y WKKHTAa TeKHCJauKnaH O6apoGap y30KaMkna €trad

HyKTaaap tyniaaMmueu (a{18 =a 6yaran Xoa yuyH) Kapa-

cak, 6y HyKraJaap TynJaMH a« Ba B TeKHCJHKJAAPHHHI KeCH=-

WIHMUIMAAH XOCHA 6Yaran O6ypuaxkJapHUHr GHCCEKTOpUAn Te-

kucaurugan ubopar 6ynamu. Y3apo  NepHeHAHKYJsp
6y.aras OuUCCEKTOPHAA TEKHUCJHKIAD KeCHIIyBUYH a Ba
B TekuCAUKAADH YUYH MKKMTA Gynamu Ba 6y TeKHCJMK-
Jap XaM a TYFpu um3uK OViHua o Ba P TEKHCJIHK-
Aapuu  kecu® ytagu. Arap «, B, 7 TekHcaukaap GuTTta
ymymull HyKTara ara Gysca, Y xoama Oy HyKTa (a3onn
cakknara KucMm ¢asora axpartanum. Dynma a Ba B Tekuc-
JHKJAp X,, & Ba 7 TEKHCJHKJZP X,, B Ba 7 TEKHCJAHK./IAP
X3 TYFPH uM3HKJapu 6Yfinua Kecuwaauaap. XocHa 6y.-
raH xap 6up ¢dazo yu éxaum Oypuaxk XOCHJI KuJjaau, OyH-
NaH Cakku3Ta yu €xau 6ypuak xocun Oynamu. By 6yp-
YaKJaDHUHT MOC O6y/AraH Xxap HKKHTACH Y3apO TeHTAHD.
[emak, ¥3apo tenr 6yJaran yu ékau OypuakJaap XKyJQprH.
Typrra Oyaanu. ¥Yu é&kan OGypuakJapHHHT xap 6up 6yp-
yaruaaH Y1ran GHCCEKTOPHAJ] TEKHUCAHKA4P KECHUIHINHIAH
xocua 6yarad TYFpU YH3HMK Wy yuy €KJau Oypuak €xaap-
nau 6apo6ap ysoxaukma €TyBuM TYFPH 4u3HK OFnand.
IOxopunaru wmaptra acocan TYpT XydT yd €xau 6ypuak
yuyH Typrra TYFpH uusuy yrtaAu. Ly TVFpu dusuk.ap
Gepusiran yuTa TEKHCAHKEAH 6apo6ap Y30KAHKAA ETYBUH.)
Ou3 n3naéTraH HyKraaap TYNJAaMUILUD.

51- unsma.

Mawwarap

42, daszona Gepuaran ukku A Ba B HyKTajan 6apo6ap y3OKIHKAR:
€Tran HyKTaJap TYNAaMHHH TOIHHT. :
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43, ®asoza Gepuaran Gup TYFpU uM3HKAA &TMallnuraw, yuta A,
B, C uyKTafaH OHp XHA Y30KAMKIA &TraH HYKTaaap TYNAAMHHH TO-
IUHF.

44, Tyrpu TYprOypuakHuHr Typrana yuumad 6apobap y3oKiuxaa
&TyBYM HyKTalap TYNIaMWUHK TOMHHI.

45. Tedr &nau TpameuMsasWHr T¥praja yuyuladn O6apobap y3OKiHKe
12 €TYBYK HYKTaJlap TyMJaMHHHM TOIIMHI.

46, Paszona GepuiraH A Ba B HyKraaapraua O§aran macodana-
PHHHHT KBaAPaTJapH yarapmac 6¥nanurad RyKranap TYIAaMHHH TONHHT.

47. Vikkw mapanien TYFpH uM3uKIaH OMp Xull Y3OKIHKIA ETyBYH
HYKTanap TyOIamMdHA TOMNHHI.

48. KecumyByd UKKA TYFPH YH3MKIAH GHP XuJ Yy3OKIHKAA ETYBUH
HYKTa42p TYnJAaMHHH TOUHMHI.

49. Bepuaran DOMGHWHT TOMOHAZPHIAH GHD Xua Y30KiHKDa ETYB=
4y HyKTanap TYNAaMHMHH TOIMHHI.

50. Yu T¥rpu uusHKZaH OHDP XH1 Y30KJIHKAA ETYBYR HYKTAIap
TyIAaMHHM TOMMHC (MYMKHH 6¥aran 6apua XOAnapHH KapaHr).

51. Bepuaran TeKHCIHKNaH MabiyM Macodana ETyBYH HYKTaxap
TYIJAMUHU TONMHT.

52. Mikxu napannesn TekHcauxnaad 6apo6ap y3oKIMKLa ETYBUM HYK-
Tajnap TYNAaMUHW TOMHHI.

53. KecullyBud WKKH TEKHCIHKIAH 6apofap ysOKIMKAA ETYBHH
HyKTaiap TYmJAaMyH¥ TOMHHT.

54. mmvi_nm: yu TekHcauxaan 6apobap y3oxnukAa ETYBYM HYKTa-
AADHHHT TYIAaMHEM TONHHT (MyMiuH Gfaran Gapya X0AaapHH Kapa6
YHKHHT).

55. Bepuaran kecMa TYFpu OYpuak OCTHAA KYPHHYBYH HYyKTanap
TYAaMHHH TOJIHHT.

56. Bepuaran HYKTaHuHr Oepuiras TEeKHCIMKAA ETyBUM XaMla
VHUHT Mabiym Ovp HyKTacHias yTysun Oapua TYFpH UM3HKIapra op-
TOrOHAJ HPOEKUUANAPH TAUIKAT STaAMTaH HYKTaAap TYMIAMHHN TOMHHL,

57. Bepunran A HyKTaHUHr Gepuarad { TYFpd YH3HKAAH YTYBYH
6apua TEKMCIHKJApAAiH OPTOrCHAN NPOEKUUANAPH TAUIKHI >TAAHLAH
HYKTanap TYNJXaMUHU TOIMHI.

58. Bepuaran A Hykraumur OGephirad B HyKTajaam jrysunm Oapua
TeKHCRUKAAPAArH OPTOrOHAN NPOEKUMAIAPH TALIKHJA 3TANUraH HyKTa-
JA3ap TYanaMHHA TOMHHI. .

59. Bepuaran xecMa Gepuaras 6ypuak OCTHAA KYPUHYBYH HyKTa-
Jap TYnaaMUHH TOMMHI.

60. dasona Gepaaran A Ba B Hyxranapraua Gyarasn Macopanapu
KBalpaTAapUMHUHr HHFMHIUCH F3rapvac OFaafuran HyKTamap T¥naamu-
HH TONHHT.

61. 7 Tekuciuk Ba 6y Tekuciumkaa érmaran A Ba B mykraaap Ge-
puaran. T Tekuciukia uysaait M mykranap T¥niamudu tomuurkd, MA
Ba MB T¥rpu uusuKiap Oy TeKMcauk GMiaH Tewr 6ypyakaap XOCHA
KHACHH.

62. dasona Oepuaran HKKM HyKTaraya Ofaras MacopanapuMHHHr
uucOaTh §acapmac GfmaguraH HyKranap TYnJaMHHH TOINMHI.

63. ®asoma GepHAraH HMKKH TNapaiie] TYFPH UH3HKKaua Oyarau
MacodadapHHHHT HUCGATH Y3rapmac Gynajuras HYKTanap -T§naaMHH#
TOMNHHT.

¢4, Ymvmuil acocin Ba MabAyM lo3ara sra 6¥aran yyéypuakaap=
HHHC y4lapH TaUIKWJI STraH HYKTajap T¥niaMHEH TONMHI.
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5. A Ba B nyKrasap GepniiaH. A HYKTaHHHr B HyKTaRaH jyTyp-
yu Gapya TYrpH YM3HKJApra HHCOATAH CUMMETPUK AKCAAHHIIH HATHWKa-
cuna xocwa 6faanuran HyKranap TYiaMHHH TOMHHF.

66. Depuiran HyKTaHHHT MabAYM ! TYFPH Yu3HKKa mapainen Oyi-
ran 6apua TYFpH 4YM3HKIApra HUCOATAH CUMMETPHK AKCAAHWLIM HATH-
Wacupa XocHa 6¥NanuraH HyKTajsap TYNIaMHHH TOTHHT,

€7. Bepuaran [ TYFpu uu3WKKAa YpHHYBuu R paxuycam cdepanap
MapKa3napH XOCHI KMJTaH HYKTaAap TYnAaMuHU TOMHUHI.

68. bepusran cpepasa .MabayMm ysyHaukaa GyiaraH BaTapAapHHHT
¥pTanapu XOCHA KHIATraH HYKTaAap TYNJIaMHHH TOIIMHC.

69 DBepuaran TYFPH YM3HKHWHT MabAyM HYKTACHLAH THK ¥TYBUM
6apya TYFpH YM3HKIAD XOCHA KHJIAAMraH TYIJIAMHW TONHHI.

70. bepuaran TYFpH YM3HK OPKaiH ¥TyBud Ba GOwIKAa TYFpPH 4H-
SHKKa mapaanen O¥AraH TEKHCJIMK SICAHI.

71, Vikxn napaniesn TeKHCAMKHH HIYHIAH sicaHrkd, 6YIapHUHT Xap
6upH GepHAraH HKKM aHKaml TYFDH YH3HKHMHT GHUDM OPKadd YTCHH.

72, Bepuarai HyKTa opKaiu JTyBuM Ba GepuaraH TEKHCIHKKA Ma-
pannesl GYaraH TeKHCIMK fCaHr,

= 13. muma;: HYKTa OpKaiu ¥TysuM Ba GepuwiradH TYFpH UH3HKKA
TIEPNEeHAHKYIAP OFAraH TEKHUCHUK SICAHT.

74. Bepusran HyKrajnaH ¥ryeunm Ba OepHAraH TeKHCIHKKA THK
6yaraH TYFpH 9YH3HK ACAHI.

75. bepuaran TYFpH uM3WKRAH YTYBUH Ba GepHJraH TEKHCIMKKA
NepneHinKYAap 6YaraH TYFPH Yu3HK GCaHr.

76. Afikawl TYFPH YH3WKJADHHHT Xap GHPHHH NEPHEHIHKYIAp pa-
BHIIAA kecHO YTYBUM TYFpH UMBMK SCAHT.

77. Bepuaran chepux CHPTHHUHT OepHIraH TeKHCAHK OHJAH KeCH-
LIWII YH3HFUHH  SCAHT.

78. Bepuaran Tyrpu uH3HKHHHI Oepuiran Ccheprx CHPT OuIaB
KeCHUIMUI HYKTa/apHHH sICaHT.

79. KOHyC CHPTHHHT YHHHT YyuuMIaH Y¥TyBYM TeKHCAUK GHAAH Ke-
CHIWHI YH3HFHHH SICAHT.

80. KoHyC CHPTHHHI YHHHT YKWra MepNeHIHKYasp OYAraH TekHC-
JHK GHAAH KeCHINHII YU3HFUHH SICAHI.

§1. Bepuaran KOHyC CHpPTHHHr Gepuara TYFpH 4YH3HK OuNaH Ke-
CHUIMII HYKTaJapHHYU SACAHI.

82. LlwJHHIpUK CHPTHHHT YHHHr YKdra neplneHfukylap 6yaran te-
KHCAHK GHJIAH KeCHMINMIU YH3UFMHH SCAHT.

83, BepuiraH UHIMHADHK CHPTHHHT GepHAraH TYFPH uHM3HK Gdaan
KeCHIIHII HYKTAJapHHH ACAHT.

84. Bepusran [ TYFpw uM3MKAaH YTyBuM Ba Gepuaran cdepara
YPHHYBYH TEKHCIHK SCaHI. .

85. Bepuaran A HykTagad $Tysum Ba 6epUAraH KOHYC CHDTHra
YPHHYBYH TEKHCIHK SICAHT.

86. Depuaran A Hykrazan yTyBunm Ba 6epHAraH UMAMHAPHK CHpPT-
ra ypuHyBYH TEKHCIHK SCAHT.

3-§. ®azoBuil urypazapna KecHmaap

lCeoMeTpuK XKHCMJIEpra KeCHMJAAp YTKasHW YKYBUHAAH
MabaAyM GHJIMM Ba MaJjaka Tana6 KuJaaau, Kecum scam,
6y macana mapTuia Tajad KUAMHAETraH KeCHM TeKUCJH-
rMHH 4u3H6 Ky KOJMW 3Mac, 6alKH sAcairaH KeCHM Xa-
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KHKaTaH xaMm Tta’xab Ku-
JHHTdH KECHM 3KaH/JIHIHHU
ucboraawr xamaup. Ao,
arap KecHM fcalli MabayM
TEOMETPHK  KOHYHHAT/AP
€plaMuma amajara OIH-
puica, y xoala y KecuMm
M31aHaETraH KeCHM 3KaH-
Jury  ucboTJaHMaca xam
6ynanu.

l-macana. Mynra-
3aM TYpTOYpUaKaM nupa-
MHEI2 ACOCHHUHT OHp YyuH-
JaH YyHra Kapwu €rtraH €H
Kuppara  nepneHmuKyJsip 52- unama.
6ysraun kecum acaur. Arap
NMupaMuAa aCOCHHMHT TOMOHH @ Ba &H KHUppajsapu acoc
TeKHC/HICH Ou/aH ¢ Oypuak TALIKHA KHJICA, KECHM I03HHH
TOIHHT.

1. Kecumuu sacam. Macasauuur mapTHra Kypa
nupamHaa MyHTtasaM, ibHH AB=BC=CD = AD xamna
AE = BE=CE = DE (52-uu3wma).

Acocuuur C yuunan AE xuppara nepneHinKyJsp Ty-
wupamus. By nepnesmukyasp EO 6ananganxuu O, HYK=
Tana Ba £EA nu L wykrana kecanu. Bepuaran nupammuna
MyHTasaM Oy/raHu Ba &H KHUppasapH aCOC TEKHUC/JHCH OH-
J1aH ¢ GypuaK TawkuA Kuarauu yuyn O, nyxragan BD
auaronaara KN || DB kecmaunu ytkasamus. Hatuwana DE
kuppada N sa BE guppana K nygrazap xocun Gy.aamu.
L, C, K Ba N nygranap GHp TeKHCJMKIA &TYBUH HyKTa-
Aapanp. AE I LC scanumara xypa xamaa AE | BL Ba
AE 1L KN, nemak, AE] (LKCN).

Xakukatan = ELC =90° Gyaranu yayn — ELK =
= LELN=90° 6¥a2au, xaMmaa LC HHHT nHpaMMAa aCOCH~
naru npoexunsicu AC Ba NK | BD Ba AC 1L BD skannu-
rugad LC L KN 6yaanu.

2. KecuM 103MHHM XuCOGJaai. KeCHMHHHT sca-
Juiiura kypa LC L KN éxu @Q\wﬂzv"@oo. Skine =
i
HWXZ.\‘O. By epra LC mu T1yrpu 6ypuakaun ALC

yubypuaknan Kapacak: —« CAL —o, AC=)V"2a sxauura
acocan LC =)'"2 a sinp nu &3a onamus. Teur &uau yu-
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6ypuak KEN nau KN | BD Ba LEKN =19 6yarauu yuyH
KO, =0,Ectgy, O,E= OE— 00,.

AAOQOE pau Qmﬂahwk tgp Ba A OO,C nau 3ca
= 0CO, = 90°— <« LAC = 90° — ¢. Bynrapnan A 00, =
=0C 1g(90°—9)= «M’maﬁme. Iemax, OE= _mm.mE too—
—ctge); K N=20,Ectgo =V 2a(1 — ctg?s). llyunai xu-

1 p .
a6,  Sy,me= 5 LC « KN = a’(1 — ctg’¢)sing = —

a‘cos2y

sing
XKaso6. m.ﬁﬂl@.
sing
By epaa ¢ >45° 6yaraun yuyu cos2e Maundmiiaup, my-
a®cos(180° — 2¢)
HHHT YUYH Syee = -
sine

2-macaaa. Ky6uuur xuppacu a ra tenr. lOkopu aco-
CHHMHI OMD Y4YMIaH XaMa1a NacTKU ACOCHHHMI YHra Kap-
M1 €Tran yuuiaH YHKAJLMraH MKKUTa KHPPACHHUHT YpTa-
JapuiaH YTYBUHM TEKHCJAHK XOCHJ KHJTaH KeCHM sCaJCUH
Ba 6y KeCHUMHHHI 103U XHCOGJaHCHH.

I. KecuMun sicam. Macana maprura kypa arapaa
yetku acocna, D, yunn oncak, y x0a4a TAcTKH aCOCH-
HUHI yHra gapwu étrad yau B 6yaaau (53-unsma) £— AB
Kuppauuar F — CB kuppaHuur yprasapu O6yJacun. Ma-
cajana CypaaraH KeCum TEKHCJAHCH WY YuyTa HYyKTa
opkaau yTuwiu Kepak. By Ttexmcank AA, Ba CC, xup-
panapuu K Ba L wHyxTanapaa kecu6 YTaiu. Xagukarau
EF, DA Ba DC napuu naBoM 3TTHPCaK, yadap MOC PaBHIl-
na P sa Q HyKrajsapia Kecuuiaau.

D, mu P 6uaan Gupaawrupcak, y A,A uu K Hyxrana;
D, un Q G6unan Gupaawmtupcak, y C,C uu L wuyxrana
Kecaau. Xocua 6yarau E, F, L, Dy, K nyKrasapun kert-

Ma-keT OupaawiTHpcaxk, macana

neb E3uil MYMKHH.

y N CH maptuaa  cypaJarai  kecum
WD g D,KEFL 6ewb6ypuak  X0CHJ
/ “ U N 6yaanm.
~ .

A > 2. Kecum 103uHM XU-
e o Cco6Gnam. Bysunr yuyw Gup
k\\\ IR o -~ Heda ycyJaJap MaBXxyn 6Y.u6,

i 8 mysiapna 6GHpPHHH KeJATHPAMH3:
53- unsma, Muan ",WDD_MOI.M,WDEMX -D, yua-

naH 6em6ypyakHUHT GaJaHAMMCHHHM JTKAa3aMu3, y X0/.4a
DM ADPQ wwnr Ba MM 3ca APEK nunr 6anaun-
JAUKJapH OfJanu. _

V2

1) AD,DM:DM = DB — BM=V 2a—"a=
3Ve

4

a,

, 9 7
DM = ﬁ\btw._.b\suﬂﬁ\aﬁ. 5 a? Hﬁ\ 7

[Uynunraek PQ=3EF =3 Nmm a. ¥ xoana

1 132 7 3VI1T ,
‘M..ho.b_.\sum ) Qﬁal 8 [/

Sapre =

K=3

1
2) AD, DM » AM,OM 6yaranunan: MM= = DM =

I . | B
L ﬁ\wﬂ.a. Y xonaa S,ppg =5 PE - M\M =
1

3
PR VAL i7 - -
1V ZagV Fa- hy @ Jewax, .= S.00
3 ~\.~.l~ 2 «\.m »IIQ a\._llw u.
AN el e I 7as
q-\_lm 2.

KaBob. Seee=-—770

3-macana. ABCA,B,C, Tyrpu npuamanukr acocu B
yuunaru Gypuarn B(B<<45°) Gyaran TyrpH Gypuaxiu yu-
oypuax 6y.nu6, BC Ba AC KaTeraap OpKa.y yTyBUH \mx-
Jap 103/]aPHHUHT afiupMacH S’ ra TeHr. B, yu AA, Kup-
panunr ypracn Ba AC Katerra Huc6atan B HygTara
cummertpuk 6yaran D nyx-
Ta OpKaIM YTYBUM Xamiaa
acoc TEKUCJMrH OHJaH @
6ypuaK TaMIKHJI KHJIYBYH
TEKMCJAHUK SICAJNCHH BAd XO-
cua Oyarad KecHUM 103H
TOMUICHH,

1. KecuMuu fcaul
Macananuur uapTura Ky-
pa AC xarerra nucGarau cw
HYKTaHH CHMMETDHK K-
uupamus Ba [) HyKTaHH
X0CHJI KHaamu3 (54-uusma), 54- unaMa.
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AC L BC 6yarann yuyn DK || AC Ba DK 1 BC ny/ jrkasa-
MHS. D uyxranu m(_ Gunau Gupaawrupamus. Y CC{ xuppanu
I~ nygrana kecu6 yranu. [puamanu kecyBuu 7 TEKHCAHK BA
A@%_GD Y Texncaukaap B,D uusux 6yiuua xavaa BC | DK
6yaranu yuvu TN ABC)=DK 6yfinua kecuwmyanu. Byunan
T Ba (ABC) TexucAHK/IADHUHT YHSHKAH Oypuafy <B,DB=
= 9 X0cua1 6§nanu. nau AA, KUPPaHHHT FPTACHHH TaHJAR-
Mu3 Ba yHH N nykra opkanu OGesrunafimus. BN Tyrpu
unsurn AB nu nasomu Ba DK Tyrpu uHsykAapu Gunan E
HYKTana keCHIaau, uyhku 1 Texucauk 'AAB,B Tekuc-
JUK 6unaH B,E TYFpu uusury Oyiiwua Kecumaau. Haru-
xana tonuaran B,, N sa [ uykranapuu GupaamTHpcak
M3JaHraH KecHM Xocua 6y/aanu. '
2. KecuM 103unHH xuco6aam. Xocuad KHAHHTaH
KEeCHMHMHT npH3Ma acocuparu npoekuusach ABC yubyp-
uakaaH ubopar 6yaranauru cababau Ba MaBXyHL ¢opMmy-
Jara acocan: S, = C08pSyec 6ynanu; S, = W\_O «BC =
1 o
.ﬂ.w..aw 6yarann yuyn (AC=b, BC=a) ,w_:..nn..&lNV
2cos
amwmmm%bmn. nan b= atgB xocun 6ynanu, 6yunau ,w.zon_.
.nmnoﬁo 6ysapu. Macana maprura acocan, karetsap op-
Kaau yTYBYM €KJap I03JIADHHHHT aiupMacH, S=(a — b)H,
mﬁs. AB,DB nan: BD= 2BC = 2a, muwimh %am_w:_..
MaK,

6§

S=20%(1 — tgB)tgp &kn Q= —3
] 2(1— tgh)tge
Xocua 6§aub, KeCHM 103H
Seee = Stg - _ Ssinf .
41 —tgh)sing 4 V'Zsin(45° — Bysing
nan uGopar 6ynaau. Lllynmad xuau6 wusnauran HaTHXA

S, — Ssing 67 o
ke = Y Soin (a5 — Peing yaanu, 6y epna 8<45° skauu-

HH XuCo0ra oJuil 3apypAaup.

Mawrarap

87. Ky6Hu Tekucauk 6unanm myHnail Kecum
KecuMla MyHTa3aM OATHOypuak xowE._n 6ynanu, Sww%aﬂﬂﬂ._ms natiana
88. KyOuunr xuppacuia uxTHépHii HyxTa GepHaram, By Hykra
OpKanH KyGHH KeCyBuM TeKHCAMKIap YTkasuaradn. Kecum MyHTasam
yubypuax, T¥pr6ypuak. Gembypuak GY¥IHIIY MYMKHHMH?

89. Ky6uuur 6upop jauar
. . OHAaJAH OpKaad YTyBuH
6}aran KecuM scasr. P yry 103aCH SHF KHIHK
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90. K¥6HHHT KMppacH @ ra TeHr. YCTKM Ba OCTKH acOCI3apAary

. KAPAMa-KaPM XMPPAJAPHAHT YpTasapuAaH Xxamaa OHPOp "&d Kuppa-

CHHHET §PTakuiaH YTaiuran TeKUCIHK ACAHT. XOCHA G¥AraH WaKAHHHP
TypHHA AHHKAGH! Ba YHHHP I03HHH XMCODJaHr.

91. iy6uuyr Kuppacn 4 ra TeHr. Y CTKM @COCHHHT KapaMa-Kaplin
HKKM YUH Ba MACIKK 8COC HKKH KHPPACHHHHT §pracn opkamu §TyB-
ul KeCHM fcauf, XOCHA G¥iraH WAKIHHHT TYPUHH 2HHKAAHT BA YHHHT
103HHH TONMHT.

92. KyGuuur\kupracu ¢ ra tenr. KyOuuur Mapkasuiaun yrysun
Ba MKKH KYIIHH 8KHLHT HMKKH JWaroHasura napaiaen 6yaran’ TeKHCs
JHK KeCHMHHH fcapr. XOCHA 6§JraH MAKAHAHC TYPHHH aHWKAAHT Ba
I03MHH TOIHHT, .

93. Ky6uuur kappacu a ra Tenr. HOKopH aCOCHHHT 6up yuunam
Ba MACTKH 4aCOCHHMHCL YHra Kapmy &Trad YYHAAH UYHKAAMraH HMKKHTA
KHPDACHHHHT JpTanapuiaH §TyBYM KeCHM fACAHT Ba yHHHT O3HHHM
TONHHT,

94. Ky6un xuppacH a ra Tedr. Ky0 nuaroxanusar 6upop HYK-
TacHiaH dly [HATOHAArA NePNEHRMKYAAp TEKHCIMK JTKASHIraH. by
TEKHCIMKHUHT KY6 KUDpanapH OWJaH KeCHWHIDK HAaTHXACHIA XOCHA
Gy naaura WWAKSHUHT TYPHHM aHHKAAHT.

95. DA, DB, DC nap xySuuur D yuHpaw UHKYBYH KHppalapw
6yacun, Kybuuur C yan Ba DA xamna DB xuppaiaphudr ypranapu
OpKanH Tekucauk Yrwasuaran. KyOnuHr xuppacu @ ra Tewr 6y aca,
KyOHMHT MapKacHAaH TEKHCAHKKayd 6¥a1aH MMCO(AHH TOMHHE.

96. ABCDA,B,( D, Ky6HaHr TOMOHM a ra TEHT, ABCD éxhuHr
Mapkasu H 6yacun B wunr ypracuian nepneHiuKyisp yTyBun
TEKHCAMK XOCHI KHAAAMIaH KeCHM 103HHH TONHHT.

97. Yubypuakad MyHTa3aM OpH3MaAa TAacTKW aCOCHMHAT 6up TO:
MOHH B3 YCTKHM aCOCHHHr yura Kapuwiu &€Tras yd# OpKain yryBus
TEKHCAHK XOCHA KHATaH KecuM 103# S ra Tenr. [lpusma acocHsHur
MapKa3H1aH 6y KECHMIa napasiel JTyBuH KeCHM IO3MHH TONHHT.

98. ABCA,B,C; yu6ypuakau MyHTasaM RNpH3MauuHr Oananinnr
hra, acocuHuHr TOMOHHM b ra Tenr. A, B, Ba E ¢ CC(; uyxraaap op-

2= «
Kaad = AEB,=— wWwapT 6HIaH KECYBUH TeKHCIHWK YTKa3HAraH. Xo-

3
CHA 6§AraH HAKAHHHT I03WHH TOMUHI.

99. ABCA,B,C, yu6ypuakan npuamMaHuur €4 Kuppac ! ra, aco-
CHA WOHNAlIran MyHTa3aM yuOypUaKHMHF TOMOHH b r1a TeHL Acocu-
1a xounamran ABC yuGypuakuuur Mapkasu O 6§au6, B,0 xecMma
pu3Ma acoCcAapHra nepreHinKYAApAuD. BC xuppa Ba AA gHppa-
HHHF yPTacH OpKalH YTYBUM TEKHCAHK XOCHA KHIAIMTaH KECHM 103H¢
HH TONUHI, .

100. Yubypuaxau TYFPH IPU3MAHHHT acocH KareTiapn a Ba b
6yaran TYFpH Oypuaka yuGypuakiaw ubopar. [1puamanuar €H Kup-
panapuhd KecHb §1yBuH 1EKMCIMK KeCHMAA TEHT TOMOHIH yubypuak
xocud KHaaau, Ly yu6ypuakhuHr TOMOHHHK TOIHHI.

101. Y46ypuaxaH TYFPH NPHU3MAHKHI AcOCH [HIOTEHy3acH C 6ya-
ran 1exr éuau yubypuaknad nGopat. IlacTKH acOCHHHT rHUIOTEHY3a-
CHAaH JTKa3HIAFaH TEKHCAMK KeCHMJA MyHTasaM yubypuaK XOCHA KH-
nanu. Arapaa éu éKmapra, yCTKH acocra Ba KecHmra yPHHYBYH 1Hap-
HH WYKM YM3HII MYMKHH O6§aca, NpH3Ma XaXMHHM TONMHI.

102. ABCA,B,C, yubypyaxkad npusMaia KeCyBuH WKKH TEKHCIHA
§Tkasuaran. Gupununcn AB xuppa Ba A,(; KHpPpanuHr yprace op-
Kaam, mxknnunck sca A, B, xuppa Ba CC; nHppasHHT ypracu opka-
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an ¥raan. Dy kecHMAapHHHM KeCHIUMIUMARH XOocHa 6FaraH xedMa y3yH-
AurnHuHr AB KecMa Y3YHAHIHra HAcGaTHHH TOMMHT,

103. Acocn myHrasaM yu6ypuaxaan uGopar, OGanaupnuru YV 24
ra Tedr 6yaran tyrpu ABCA;B,C, npuama aCOCHHHHI /TOMOHH b ra
Tenr. CCy Kuppanuur ypracd, ABa B yunap opKaiu KeCcyBuH TEKHCIUK
yrrasuarad. B yu, AC Ba B,C; KuppanapHHHr ¥pranapu OpKai¥ HK-
KHHYH KeCcYBYHM TEKHCIMK ¥TraH. By KecHMaapHHHT KeCHIIMLIH HAaTHXA-
CHAa XOCcHA G¥aaiMraH KecMa y3yHAWTHHH TOMMHC.,

104. Tyrpu Gypuaxau napanierenuneinHuur GHp AyuKIaH YKHKYBYH
yuTa KUDPAaCHHHHT Y3YHAMKAADH @, b, ¢ ra Tenr. QATHTa KHppach-
HUHr YpTagapd OpKamiu YTyBUH TEKHMCIHK XOCHA KuUJAaJHraH KecHuM
103UHH TONHHT.

105. Tyrpu napaanenemune] acOCHHHHI KYIDHH TOMOHJAPWHHHI
¥pranapu opkair yTyBuM TEKMCAHK 6Y TOMOHAAPHUHI YMyMHH YuH-
JlaH YHKYBYH AWaronaira napaanen, [lapaijejiennnmen acocH TOMOH-
napunuur gucbartu 112 6¥nca, kecyBuUH TEKHCIMK €H CHPTHH KaHualt
Hucbatna 6yaanu?

106. Typr 6ypyaxam MyHTa3aM npn3maga ¥sapo mapannea 6yaran
HKKHM KeCYBUH TEKUCAHK ¥TKa3uaran 6§aub, 6ymapran OGHpH acCOCHHHT
AHaroHand OpKaaH ¥Tu6, napainefenuneXHUHr yHra adKam auaroHa-
auvra napaaneniup. MkkuHuucH sca nmpusaMauvHr ¥xunu 1:3 uncGataa
O6¥nanu. Arap GWPUHYK KECHMHHMHT 1030 Q) 6FAca, MKKHHYH KECHMHHHT
I03UHH TONHHI.

107. Tyrpu napanfenenunesHuur ¥Yauamaapu a, b, ¢, Xeu 6up
HKKHTacH 6HpP TEKHCIMKAA €TMaliurad yuTa KHppacHHHHr ¥Ypranapu
OpKaau KeCyBUM TeKHCAHK YTxkasuirad. Kecum 103unu Tonmuwur,

_108. ABCDAB,C,D; Tyrpu napannerenuneAHuHr O6aJaHAJIUIK
V'3 a, acocu sca AB=a, BC =2a, = ABC=120° 6faran mnapai-
Aejorpammiaan  ubopat. BD; opkamm §rysunm xamaa AC ra napainen
G¥NraH KecyBYH 1€xKHCHAHUK BAa acOC OpacHAardH GypuyaKHM TOMNMHT,

109. Yubyp iaxim MyHTasam npuavanuir Gapua Kuppazapu ysapo
Tedr. A, uykra, CC, xuppanunur ¥pracu M Ba acocuparu ABC yu-
6ypuakHuu. BC Tomonvsunr yprach N opKalu TeKHCAHK YTKa3H.IraH.
INpusManny -~ KecuM axparTral G¥JaKIapHHHHT XawMAapH HHCOATHHU
TOMMHT.

110, Myurasam teTpasApud TEKHCIHK GHAaH WIyHAal KecHII MyM-
KHHKM, HaTHXKaJa KecHM KBaapartaaH n6opar G6ymazu. Hc6oraawur.

111. YuGypuakau nmupaMHIandHr Kapama-Kapilu KHppaJapH ysapo
nepnedaukyaap. By nupamuaauu Tekucauk OunaH wWyHAAH KecHw
MYMKPH(H, HaTH®ANA KeCHM TYFp( TyprOypuaxnaH wudopar 6Fnanu.
Hc6otaanr.

112. Yuybypuakin nMpaMMIaHd TeKHCAMK OHJaH INyHAa#l KecHw
MYMKHHKH, HaTHXajla KecuMm napajjejorpamMmian ubopar O6faaau.
Ucboraaur.

113. Yubypuakin MyHrasaM nupamuia OajdaHIAHTHHHHT Ypracu-
IaH €H &Kkka napaianea YTYBuM TeKUCAHK OHJIaH KeCHAraH. XOCHA
6}araH KecHM IO3HHHHI &H €K 103Hra HHCOATHHH TOIMHHL,

114. Myurasam Terpasapia AD kuppanunr Ypracunan BC kup-

ki3
para napaiten KHan6 jTkasuaran rekucauk ABC éxnu 1 6ypuak

ocTuaa kKecub Jtaau TerpasApHuHT KHDpacH a Ta 1eHr 6yaca, xecum
I03HHH TONHUHT,
115 MyHTasaM TeTPaApHHHI KHPpacH 4 ra teHr. A yuman BC
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Kuarai 6ypuak .W ra Tedr. Kecum 103MHH TONHHI.

116, Yub¥puakiy MyHTa3aM nupaMujaHuHr & KHPDacH 2b ra,

ACOCHHAHT TOMOHHM b ra Teur. En KHppaHuHr ¥pTaculan yHra nepnes-
AMKYASp KMAHO\TeKHCIMK YTKasuarah Xocua OFarasH KecuM I03MHH
“TOMHHT. \
117. %aawvwmzax MyHTa3zaM NHPaMHAA AaCOCHHHHT 6up yuM Ba
AUKKUTA €H KNPPaGMHHHT ¥PTanapu OpKaaM yTyBUM TEKHCIHK O6uaan
xecHarau. Arapia KecyBuM TEKHCAMK €H €KKa mepneHiukyasp 6yica,
THpaMHEA EH CHPTH 103MHMHT ACOC 03Mrd HUCGAaTHHH TONMMHI.

118. MynrasaM ‘rerpasap C yuu Ba yHra Kapwn &ErraH EKHHHC
¥pTacu opxaau AB 1a mapannes ¥IraH TEKHCAHK OHI3H KECHATaH.
Kecum axpaTrad qurypanap XamMAapHHHHC HHCOAaTHHH TOIMHI.

119. DABC nupamunasuir acocn =C=90°, <« A=30° Gfaran
ABC yu6ypuakaan ugopar. Fu KuppalapHuur ysyHauknapn b ra teur
6§16, xap 6upH acoc Tekucaurd 6unau a GypyaK TaIKHA STALM. C
yu sa DA, DB xuppanapaur Yyprazapp M, N HyKrazap opxanu
JTyBY4M KecHM I03MHH TOIMHT.

120. ABCD wmynTazaM TeTpasip KHPPaCHHUHI YSYHJIHIH & Ta TEHT.
AD xuppauunr ¥pracuzan BC ra napanrea uxub, ABC TeKuCIHK

Ounan tgy H—\w 6ypuyak TalIKWA STYBYH TEKHCAHK XOCHI KHJIALAWTaH
KEeCcHM I03UHR TOIHHI.

121. Yybypuakin MyHTa3aM nupaMélaHuH: €H KWPPACH Y3YHIHIH
¥ 3 a ra, acoc TOMOHHHMHI Y3YHIMiM @ ra TeHr EH KuUPPaCHHHHT
FpTachAaH Iy KHP)ara Ieplnedjukyiap TyBYH TEKHCIMK XOCHA Kua-
TaH KECHM I0JHHH TONBHI.

122. ABCD myH1asaM TETPASIDHHHT KHPPaCH a ra TEHL \_ME
opkaai BC ra napasnen TeKHCIMK WYHAaH JTKaSUATAHKH, 6yunia AB
6¥nay My KeCcyBYM TEKHCAMK XOCHN KuiaraH Oypuak 30° ra Tenr.
KecHm 103MHH TONMHT.

123. DABC nupavunanuur DA Kuppach acoC TeKHCAMIMra mep-
nenaukyasp. A yunau BC 12 :NEZEWN bmmmw.ca :m@:omhsxﬁmv
Texucaux ytiasuaran, DA =1, AB= % AC= T BC= T 6¥aca, ke-
CHM M03HHH TOIHHT.

124. MynrtasaMm TeTpasAPHHHT KWppacd a4 ra Teir. TeTpasip ke-
cumMaliiurad HKKM KHppacura mapaniea Ba Mapkasulad ¢ (0 < ¢ <

<

2a Macodanad JTYBYM TEKHCAHK OHIaH KeCHIraH. Xocun
4

6¥aran KeCHMHHH: TOMOHJApH, NEpUMETPH BA I03HHH TOIHHI.

125. DABC uupaMusaHMir €H KMppaxapd ¥sapo TeHr, acocH Ka-
Teraapn CA=a pa CB =V 3 a 6yarau 1¥rpu Gypuakau yubypuak,
Ganangaurn DO = . Kareraapuunr ¥prasapmpan DC xuppara na-
pannen KHAMG KeCyBUH TEKHCAMK YTKasuiraw O6Faca, XOcHd 6}aran
KECHM IO3HHH TOIHHT,

126. Typrbypuakin nupaMuna &H EFHHHAT 103U Q ra Ttenr, Iy
&KKa napairea Ba acoc ToMownuu 3:1 Huc6ataa 6yan6 ¥rysum Te-
KHCAMK YTkasuarad. KecuM 103uHi TONMHI. -

127.  Typr6ypuakin MYHTa3aM NUPaMUIA ACOCHHHHI TOMOHH a4 Ta,
acocHzarn HKKM éKad Oypuaru 2a ra tewr. [lupamupa wy HKKHE E€KaH
Oypuaknu Tenr Wkxura GYAHO JTYBYH TeKMCJMK OMAAH KeCHATaH G¥.-
ca, xocuJa 6§araH KecHM IO3HHH TOTHMHI.
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128. T¥pr6ypuakan MyHTasaM nHpaMHRaHHHT OGaxauanaru H ra,
ACOCHHHHI TOMOHH 4 ra TeHr. ACOCHHHHT TOMOHHW Ba YAra alixam
6yaraH &H KUppaHUHT ¥pPTacH OPKaIH KeCYBUH TEKHCARMK (YTkasHAran.
Mupamuna yuujaad KecyBYH  TeKHCJMKKaya OfargH macodaum
TONHHT,

129. ABCD ryjprOypuakin MYHTazaM NHDaMHIAaHHAr OalaHInHIR
EO =2V a ra, acocuHHHr TOMOHH @ ra Teur. Acochunr A yuaum op
xaap BD nmaronaara napanses 6yaran sa AB 6unay 30° am Gypuak
| TawIKKMA STYBYHW T€KHCIMK ¥Tkasuaran OFica, xocyn 6yaraa xecHm
I03HHH TOITMHHI. /

130. EABCD t¥p16ypuakin nHpaMHAAHHHI acOCH TOMORH a 6¥J-
rau kBazpaTiaH u6opar. EA én xuppa acocra nepueHAnkyasp 6¥au6,
EA=h. A yy opkans BD puarouanra napansea 6jiran sa EC gup-

"pann 2:1 (£ yuman xucobnaur) nuc6artia O¥aysum Tekueaux FTra-

3naiad. XOCHA O¥.aran xeCcWM 103HHH TOMHHF.

131. Typr6ypuakiH nHpaMUAAHUHT acocH AnaroHamnapu AC = d,
Ba BD = d; 6¥uaran pomM6aan n6opar. £EA & KHppa acoc TeKHCAHCH-
ra Tk 6yau6, EA=h. A yu Ba EC &1 KuppaHuur ¥pracu opKaam
¥TyBuM TeKHCIHK acocHuHr BD amarowaaura napaasen. Xocun 6Fa-
raH KecuM I03MHW TOMMHT.

132, EABCD nupampjauunr &H KdppaJapH ¥3apo TeHr, acocu
TOMOHJAPH & Ba 2a 6¥arad Tyrpu TyprOypuax, Sanananurn O = 3a.
A yu Ba EC xuppaHuur ypracu opkanu yTysBuM TekHcauk BD ra na-
pannex 6¥nca, Xocua 6¥araH KECHM I03HHH TOMMHI,

133. SABCD nupaMuiaiuHr acocH napaniejorpamm 6¥an6, 6yh-
aa AB=15 cM, AD=13 cm, BD=14 cm. SA &1 Kuppa acocra THK
6yau6, SA=48 cM, A yu opxaau BD ra mapaasen sa SC xuppanu M
nygraga SM: MC=3:2 Hucb6ataa kecu6 YryBuUM TekHCIHK YTKa3ui-
raH 6yaca, xocud 6Yaran KeCHM I03HHH TOMMHI:

134. SABCD mupamusaHuHr éH Kuppasapu ¥3apo Ter, acocm
ToMoHAapn a Ba V' 3 a ra Tenr 6¥aran T¥rpu rypréypuak, GanaHn-
amiu SO = ¥V 3 a ra Tenr, A yu opganu SC €H xuppara NepveHIH.-
Kyasp 6¥aran Texucauk ¥rxasuaranm 6§aca, xocuaG§aran xecuM 03H-
HH TONMHI,

133. FABCDE Gew6ypuaxad MyHTa3aM NMHPAMHUAAHHHI €H KHppa-
CHHMHI Y3YHAMTH & Ia, aCOCHHHHT TOMOHH 4 ra TeHr. ACOCHHHT A Ba
C yuaapu xamapa ED Ba FE én xuppaiapuHuHr ¥pTajzapH oOpKain
TexHcauK yrrasuarad O¥iaca, xocun OFaraH KeCHM [03UHH TOMMHT.

136. OnaTn6ypuaki¥ MyHTa3aM NHPaMUAafa dCOCHMHC Mapxash

‘opkaan €H EéKKa napannen Kuiub TekMCAHK Yrkasuarad. XocHa 6¥a-~

FaH KeCHM I03WHUHT €H €K 103Ura HHUcO6aTvHHU TOMMHI.

137. Oatu 6ypuakan MYHTa3aM nupaMmunana Ganalijiurd Ba aco-
CHHUHL GHD Y4H OpKanM KeCyBYH TEKMCIMK ¥rTkasuwaraH. Xocua 6¥i-
raH KeCHMHHHr 103H { ra TeHr 6§.ca, Iy KeCHMIa napajiex Ba acoc
TOMOHHHH TeH: WKKHra 6¥JayBUH TeKHCAHK XOCHI KHIAAHMMaH KecHM
103UHH TOIMHF,

138, Qarubypuakad MyHTa3aM MHpaMHAaRa YHHHT Oajlauaiurn
OpKaluW ¥TYBYH BA aCOCHHHr OHD TOMOHHra HepHeHAMKyAsp OF.aran
TeKHCJUK YTka3uiraH. Xocua 6¥aran xecuMHHHr i03n Q ra Tedr 6ya-
ca, Iy KecdMra napaijien Ba acoc TOMOHMHHM 3:1 nucbariaa 6§aysun
HYKTa OPKaJAHM ¥TraH KeCHM IO3MHHM TOIIHHI.

139. T§pTOypuakn¥ MyHTa3aM keCHK MHpaMulaja nuarosan ¥yrxa-
3HJAraH KECHMHHHT 1034 () ra TeHr, acoc/apu TOMOHJAapHHHHr Hucbath
1:2, Auaronan kecumia mnapaiie]l Ba Ka1Ta acOCHHHHI TOMOHHHH
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.
1: K nncbarna Gfaysun Tekuc- f, £,
JMK YTKAGUATaH (QHAroHan Ke- -
cuMJaH xhco6aaHr) 6yaca, xo- i
Ccun GyaraH\keCHM 103HHH TONHHI
(K uHur TYpau KHHMATIApHHH A
Kapaur). v /3

\

\
4-§. Kynékaukaap

Kynéxankaap OGepuine 5 Cr
MK KXUXATHILAH HKKH Typ~ - :
ra 6YyaHHAAN: MYHTa3aM Ba

HOMYHTa3aM K¥nékJaukJap. Q. £
[lpusma--€u TOMOHHU- -~ -—-\ {

NaH TeKuCAuK/aap Ou.aH, .\,\._\ .///

IOKOPH Ba KYyiunaH napan- .|~ O

JeA Tekucaukaap Ouaan A D

YyerapaJaHral Kynég/aux-
Iup (D5-unsma). Tyrpu
npyuaMa €H CUPTHHHHT 103H
ACOCHHUHT TIeDHMETpH Gu- R C
JiaH éH KHPPacH Y3yHAWTH-
HUHT KYNa#TMacura TeHT=-
aup: S = P - AA,. lpusma-
HUHT TYJ1a cupTu: S, = ,w$+ 2S,.. Tlpusmasunr Xaxwmu
ACOCHHHMHI 1030 Ousan  Gasaw/IMFHHHHC  KynaiTMacura
TeHrgup: V =S§,.- H. Orma npusmapuur €H CUPTH 1034
NepneH AUKYJISP KeCHM nepuMeTpH OuJan €H KUPPACHHUHT
KynafTMacura, Xx&XMp 5ca NEPNEHAUKYNAAP KeCcuM I03H
Ou/aH €H KUPPACH Y3YHAMFMHHHI KYNajiTMacura TeHTAMp.

Arap npusmaHuvHr acocu mnapaaJejorpammaan ubopat
6yaca, y xoana 6y npuaManapannenennnel ne6 aranand.

Tyrpu Oypuakiu napajjienenunes AWACOHAJIMHUHT
KBAAPATH YHHHI Y4 UU3UKJAM YA4YOBH KBaApATJaPHHUBL
BMFHHONCHTA TEHT Aup.

Tabpud. Exnapunan Oupum wuxtuépuit kynOypuak,
KoJran €xJapu sca ymyMmul yura sra Oyaran yuOypuax-

55- ynsma.

_sapaad  ubopar GyaraH kynékka nupamuoa nedunanu

(56-un3ma). MyHTa3aM nMpaMUIAHHHT €H CHPTH aCOCHHHHT

nepuMeTpH Ouaan anodemacd  KynaiTMaCHHUHT ApMuUra
1

TeHr: S = - pa (a—anodema). YMyMaH nHPaMHIAHHHT

€H eHpTH &M EKnapu 103JIaDHHUHT HAUFUHAUCUTA TEHTAHP.

::vmzshmmxmw Tyaa cuptu: S =S, + S,. [Tupaunna-

HHHIT X2XMH aCOCHHHHT 103M OM/aH GajauiJurd Kynaht-
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56- qusma. 57- un3ma.

MaCuHHHT y4ylaH Oupura tenr: V = W Sac - H. Mynrazam

KeCHK NMHPAMUAEHMHT €H CHPTM acocaap MepuMeTpAapH
m:mx:p:n::xm__, ipMU OuaaH anodeMacHHHHr KynaihTMmacH-
ra TeHT; S = 3 (P~ P)a. Kecuk nupamunawuur T§aa
CUPTH: § = Sey 4 Syc + S5c (57-umama). Kecuxk nupamuna-
HUHFT XaxMmu: V= W\iw + 54V Ss).

IOkopuaarn Mynoxssanap épaamuna Macananap eyum
YUyH HaMyHanap KeJaTupamus.

) sznmamn [Tupamunanunr acocu TVrpu TYpT6ypuak
6ysu6, 6uTTa €H KHppacH acoC TeKuCJMIHra TeprReH Au-
Kynsp Ba MKKHTA €H €FM aCOC TeKHCAMIH OHAaH a Ra B
6ypuaakaap TalmIKHA Ku/ad-
oM. Arap nupaMHaaHHHT
Ganananurn  H  6yaca,
VHUHT €H CHDTHHH TOMHHT
(58-unama).

Bepuarau: ABCDE
nupaMuia, AE = H,
=<EDA=8, ~«FEBA=a,

Tonunm «epak:
Sey =7

Eunm. ABCDE nupa-
A munana ANABE sa AADE

8 Jap TYFpUOypuaKaIM Y-
58- unsma. Gypuak/ap O6yAranu yuyHd

AB = AEctga = Hetga, AD — AEctg3=Fetg}
1

6yaann. DyHnan ,w>>mmHW>m. H= 5 H* ctga »a

.w?Smﬂw AD. Iﬂ.w.lwoﬁmm 3KaHH Keaub YHKaIH.
[MupamMunanuur acocu TYFpu Oypuakau OYArad yuyH:
— AB - AD = H*ctga ctgB 6yaub, S, 45, =

=0C082- S, 5

'W> BCD

Ba S, ,cp = €oSBS, .- Dynapra acocau:

SpaBc Hctgactgh  Hoctgd

%Dwﬁ.m“ cosa  2cosa = Osina ;
S _ Spacp _ Hctgactgh _ \.ﬁﬁmn.
ACED ™ " cosj 2¢0s3 2sing
Haruxana:
__ Hctga H2ctgl Hactgd Hctga
Sen = 2 + 2 + 2sin a + 2sinf
2
= lh..,?oﬁm:% - sinacosB + cosa- cosB)=
2sina sinf
H? . at+d . 2—8
-_—— sin (@ 2 cos cos =
2sina sinp A (@ + 8 + 2 2 v
a+f
Hcos 2 at8 . —
- 75 ~+-cos V =
sinasin@ 2 2
a4 8 w a ] B
2 ———cos|—— =
2H2cos " nOmAA wv Ap wv
sinasin3 )
wEMSmn +3 cos Al.a. —Z) cos AH .l.mvv
K 6 _ 2 4 2 4 2
ABOD. Oy = sinasinf )

Q-macaJaa. YuOypuakau MyHTasaMm npusmMa aCoOCHHHHI
TOMOHH @ Ta Ba KYIIHH €H €KJApHHUHI OHp YYuldaH uu-
KyBuUM LHMAroHa/]iapH Opacuiard Gypuak a ra TeHr 6ya-
ca, yHHHT Tyaa cupTd Tonuicuu (59-uusma).

Bepuarau: ABCA,B,C, npusma, AC=BC=BA=a,
=AC,B=aqa. ,

Tonuw kepak: S =72
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G Evum.  Madanauunr

i - WapTHra Kypa nPU3MAHKHE
M2\ ! acocH MyHTtasaM yu6yp-
Haknan  nGopar (AC ==
: g = BC = AB=a) 6jaraun
\ ; S :

YUYH O japc=%a- AD,

\ ‘ V3
/ : AD="= g sxanunan
\ V3 .

\ S papc™ T @° Oynanm,

/ Kocunycnap Tteopemacura
/ acocan NAC,B nau xamza
¥ e ///b \ AC; = BC, sxanuum xue

\ co6ra oaran xo.ana:

4 : . @’ =2AC% — 2ACcosa,

ACt= %
! 2(1—cosa)’

59- ynama.

AC, = 2 — AAAC, nan AA=VC A*"d* =
2 sin —
2

a2

N——

a

—a? — 22
== 1 4sin 2

4sin2 = me =

2 2

XoCHa 6yaand. Sg,=3S,, .~ KaHUHH XHUCOOra oJcak, y

XoanAa

2
S, =344, a=—22_ V1 —tsins =
a 2
2sin |M|
Oynanu. Ipusmanunr tyna cupru sca,

3a? Kl
Ma. e = .m.m__ ..waw.nn = - a .—\.— — dsin? + NMQ»&I
2sin .vml 2

V3 [ Vécosa—3
= z- a a ..T 1.
sin lml
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,
i
i

vﬂmaaa ,,m.._,.. - W\% a? ¥ 6cos nnlw +1
sin —

2

3-macanaa. Orma npH3Ma acOCHHMHT yTKHp Oypuarw
B, R TOMOHHM 9Ca KMYMK 8COCH @ ra TeHr OyaAran TeHr
éuay Tpanenusaan wbopar. Arap npusMa IOKOpH acoCH-
HUHT GMp YuH NacTKH aCOCHHMHr Gapua yuaapuiad Gapo-
Gap ysokankaa 6yanG, €H KHUPpacH acoC TEKUCJHIH Gu.aaw
@ 6ypusK TalUKHA KHW/ACA, YHHHT XaXMHHH TONHHT (60-
ynsma).

Bepuaran: ABCD A,B,C,D, orma npusma, AD=
we DC == BC o= g, £ABC = =« BAD=8; =A,AO0=uq.

Tonmw xepak: V=7

Euuum. Macasauunur maprurakypa AD==DC=BC=a

Ba « ABC ==« BAD =8 6yau6, A, yun acOCHHHHT 6ap-

ya yuJapHAA4H TEHT Y3O0KAMKAA OY/AraHu yuyH xamia AA,..
A,B, AC, AD TeHr OFMaJapHUHI' IPOEKUUALADH BA A0
anannank skanaurupan AQ=0D=0C = 0B. [lewax,
O HyKTa NpUsMa acocMra TaUIKK 9YW3H/ITAH ainana Map-

" kasu Gynaau. [1pM3aMa XaXMHHU TOMUI YUYYH, NpU3ME

ACOCHBUHT 1034 Ba GANAHAJMMCMHA TONHIN J03UM. Dynuur
yuys assaix AQHY TOOAMH3, CYHrpa AAA,O nan Ganraua-
JWKHK TOnMII WMKOHura sra Oyaamu3s. Ilpusmanuer acocw
Tenr énau Tpaneuus Ba AD=DC =CB=a Gjiraun
yuyn: £ DBC= .Wn Ba <« ADC=r—8. AABC nan:
DC=2Rsin &, R—A0 = —2—\ A AAO an A0 =

2sin —
maw

atga
meW.
XOCHN Kuaamus. JleMak,
DC=a, EC = CB - sinf ==
= asinB, BE=acosf 6y~
au6, AB =a -+ 2acosf=
= a(1 + 2cosB). :
[Npuamanunr acocu ,
Tpaneuus OYJranu y4yH m .

AB 4+ DC ,
e =" CE ra aco- A~~_7

. a1l 4 2cosB)ta
can: Sy = 3 X 60- unsma.

— AOtga = NapHH
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X asind = a*(1 + cosB) sinf = 2a%cos? £ sinf 6ynanu.

2
Byunnan Ba A,0 ra acocaHn:

V=S5,0A4, =2a%os* - stn? atge o 9a%cos® - tga.
2sin Iw. 2

XKapo6. V=2a%os’ W tga.
4-macauana. sz_ﬁwm..z TYyprOypuakay nUpaMHjAa aco-
CHHWHT TOMOHHM @ !a Ba €H KHPPajaru HKKH &Kau 6y puak
a :W Tedr OyJca, ,_W.Mﬁmwnm XaXMHHH TONUHT (61-un3ma),
epHJrasu: —nupamuaa, AB=BC = =
=AD=a, «=DKB=qa. pawiA Be=cb
Tonuw kKepak: V=17
Euuw. Macananuur maprura kypa ABCD ksa
apar,
Y X023 YHHHT 1034 S,..,=a’ ra tear. SO mmamsz_:x
ABCD uuur nuaroHalsapd KECHIUTaH HYyKTara (TailKd
4u3u/Iran adnana mapkasura) tymamu. ADKB na DK=
=KB 6yaranun yuyn ADKB tenr éuau yuGypuaxk. Tyr-
pu Oypuakan A OKB na ROkm“Lm. 3KaHHHK Xxucobra
— OBetg 2
oacak, OK = OBctg 5 - OB= ma skaHugan OK =

= —

2
ADKB texucauru SC Kuppara THK 6y.araHu (scadu-

wHra kypa) yuyn OK 1L SC 6yau6, AOSC Ba AOKC yx-
(am SKaHJUrHAaH;

=Y g -

08— 9K-0C
KC
KC =YV OCE-0K?

Gyaanu.
¥ xoama

aV2ctg Layd
0S= 2 -

ﬁ l 9
wn.l \ l
4 - : _ —\lnnnw _ wnnomw

2 —\‘_In”muh. 2 —\Inog.
2

61- yu3ma.
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hm!mﬂ. TOMMJATaH HaTH)KaaapuaaH Ba .Hm. <L a<® 3KaAHU=-

Hu xuceobra OJrad xoau1a

1, V 2a nOmM. «\MamnOm.ml

3 2y —cosa 6 Y —cosa

HH XOCHJ KWJaMHu3.

: «\lwlawSmW
XKapob, V= g—=o.
v —cosa

Mawrrap

140. Ky6unur xuppacy ¢ ra tenr. KyGHWHr xuaroHaid, BKHAHT
JuarOHAaTH Ba napaiien OyIMaraH TOMOHIapha KOWRAMraH afikam
KippaiapH opacuiard GypyaKHH TOAHUHI.

141. Ky6uuur xuppacu a ra teur. KyOHunr Iunaronaiu 6uaay yH-
ra ajikam Gyaran Kuppa OpacHAarH MacoaHw Xamia Kymun &xnap-
BMAr afiKam AWaroHaANapH Opachiard MacoaHu TONHHL,

142. ABCDA,B,C,\D, y6 6epuaran. AB,D, Ba BC,D Texucauk-
aap A,C nnaronaara TnepHeHINKY.1Ap 6yau6, yuu Teur y4 OFnaxka
6y AMIIHEN HCBOTAAHT.

143 Bup xda yu ékam Oypuakka sra 6yaran mnapanieiemumentap
XaMMIapuRHHr HucGaTaapu Yyma Oypuakiaapaad qUKKaH KHppaiaap
Y3YHIHKJapH KynaiTManapaHUHT nucGatThapu kabu Ofauumiuau uc6oT-
FER

144 TlapaaneleluneIHHHT RHArOH2/1aPH KBAAPATAAPURULD i
IVCH VHAHT 6apya Kuppainapd KBalpaTJIapHHUHF HUFMHAMCHTA TEHT
9KaHAMTHHU HCOOTAAHT.

145. Tlapaanenenune] IHaroHa LIapRHAHT KECHUIRIT HYKTacH yHHHT
CHMMETDHA Mapkasu OYauuHM HCGOTAARHT.

146. [lapaanerennnennusr OMp yuuaan HYMKyBUH yHuTa SKHUHT WY
yunan YAKyBdM AMAC.HALIApH YTKA3HATaH Ba mly yuaia IWarGHaIny
Kuppa fe6 oJnHHO, mapanaenenuneld Acanras. bepuaran napaanene-
AWMeANa ONMHCAH YUra Kapmu ETra# yu siHTH XOCHA KMJIHWIaH napad-
NelelMNeNENHT CHMMETPHS MapKasH SKAHAMTHHH HCOOTIAHT.

147. lNapannesenunes LHATOHANIAPHHWHI KECHIIUII HYKTacu op-
K2J¥ JTyBuM Xap KanAali TEKMCIMK YHH TEHTr HKKH akira a¥xparH-
LIHHH HCOOTAAMT.

148, TMapaasejenume HUHT Gup yUnAAH YHKYBUH ydTd K#ppasuur
y3YHAMKIapH @, b, ¢ ra TeHr. Bupunuu HKKH KBHppa §3apo mepneHut-
Kyasp 6ynu6, yaHRuUM KHppa OyjapHHHr Xap Gnpu Ouiaan a Oypuak
TAWKHA STaAK. [lapaiiedenunes Xa)MHHH TOMMHT.

149. ABCDA,B,C,D; 1jrpn Gypuaxiu rnapanieienunenia AB=a,
AD = b Ba AA, = ¢ 6¥aca, AB,D, Ba A,C, D TexucaMkiaap opaculiary
6YpPUAKHH TOIMHI. )

150. ABCDA,C;C;D, napainesenunel GepHaras 6¥an6, Oyuia:
AB=a, BC=c, BBy=b, <ABC=f, <ABB,=71, 2BBC = a 6jica,
BD, Ba AC, napHH TONHHT.
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151. ABCDAB,C;D, t¥rpn 6ypuaxau [apajnesenunesnd AB =
=8 oM, AD=6 cm, AA;=10 cM. D 1 Ba BD, nmaronannap opacuia-
TH OYpuaK KaTTalMrHHH TOIHHC.

152, T§rpu 6ypyaiu mapannefenunesHHBr RUArOHAZM YHHHT yYq-
~JldpHlaH YHKYBYM HKKM KUppacH GHAaH a Ba B 6ypyak XoCHA Kuia-
an. By Kuppanapaadn yTudé auarosania KeCHIyBYH HKKH TEKHUCHHK
KOCHI KMJaATaH YH3HKAH GYPYAKHHHT KOCHHYCHHH TOTHH.

153. Tyrpu Gypuakin napainenenumes KYUIHM KA PUHUHT KeCHIL-
‘Maliluran nMaroHannapM acoc TeKHCAWrH OHIaH a Ba B Gypuyakiap
XOCHa Kuaanau. By amaroHannap opacumaru 6ypyaKHU TONMHT.

154. Tyrpu Gypuaxan mapannesenunessuur acocH TYFpH TYpTOYp-
4ax 6yaub, KUYHUK TOMOHH @ ra, Auarodalnapu opacuiarn Oypuax
60° ra Tenr. Arap acocHHHr karTta TOMOHM &H KWppara - Tedr 6¥Vica,
flapannesenuNeHHHr XaXMHUHH TOMMHT.

155. IMapannenenuneAHHHr acocu KBajpataau u6opar. Y CTku acoc-
HUHT y91apuAaH OMPH OCTKM aCOCHHHI 6apua yunapuuan 6apobap
Y30KaHkAa 6¥aub, 0CTKH acoc TEKMCAHruJaH b Macodpana woiindmran,
ACOCHHHT TOMOHH & ra TeHr 6¥uca, NapanjiesenumesHUHr T§aa cup-
THHA TOMHHI.

156. T§rpu Gypuakanm mapaierenuneHuur Auarodanu 13 cM, éu

mza»v::::ﬂhxmnozmimuxwS3\3nzwm mw\,._lwnz. IMapanxrenenu-
MEeAHHAHT XaXMHWHH TOITHHF, :

157. Tyrpu Gypuaxnu flapainesenuneXr aCOCHHHHT TOMOHIapH
YSYHIHKAADH m:n HUCOATAA, YHUHT NHarOHan KeCHMH I[03H Q ra
TeHr O6yaran xBanpar Mapannesenune snuur XaXMHHH TOIHHT.

158. a, b, ¢ xkuppasapu Gup-6upy Guaan a, B, 1 6ypyakaap xocua
KUAyBYY Mapajjlelelunes XaWMHHH TONMHY.

159 Acocu 12 cwm Ba acocngaru 6ypuarn 30° 6yirasm Tenr &unu
yUOYpYaKk TYPDPH NPH3MAHMHN ACOCHHM TalIKHA Kuaanu. [lpusMmasuur
6aNanlINTH aCOCHHHHT GalaHLAUTHFA Tenr 6¥aca, npuIMaHumHr Xaw-
MHHH TOIHHT,

160. Yubypuakan myuarasam NIpU3MAHHET &H KHPpacHM acOCHHHr
Gananpaurura Tewr. AcCOCHMHr GaiaHIIMIM BA & KAppa opKaau yTyB-
‘M KECHMHHHT 103H Q Ia TeHr Gy.ica, NPH3IMAHMHT XAKMHHU TOMHAL.

161. Yubypuaxam myurasam IDHBMAHUHF XawMH V' ra, Kywau
€KMapHUHI 6MD y4YlaH 4uKyBuH AHATOHANMADH opacuiarn 6ypuak 2a
ra tenr. IpusManmur 6anaunnurn Ba acocunumr TOMOHHHH TOMMHT.

162. Yubypuakau T¥rpn NIDH3MA ACOCHHWHI 103H [* ra, &n EKia~
PHHUHT j031apn m?, n® Ba p? ra Tenr, [lpuaMamunr X2aXMHHH TONHHT,

163. Ty¥pr6ypuaxan MyHT43aM NPHIMAHUHT [H4TOHaAM &H &FH Te- |
kacaurn Gunan 30° au 6ypyak Tawkun sTanu, ACOCHHHI TOMOHM a ra
TeHr 6YNCa, MPH3MAHWHT XaMMUHM TOMHMAT.

164, Ilpuamanunr acocn Tomonn a 6¥aran kBalpaTian ubopar,
Eu ékrapunnnr GupH KBAaZPAaT, MKKHHUMCH 3ca Gypuaru 60° 6yarau
pom6aan u6opar. Mpuamauuur T¥a CHPTHHH TOMMHT.

165. Yubypuaxan orma [IPU3MAHUHT 4COCH TOMOHH 4 G¥aran MyH-
TazaM yuGypuaK. Arap npHsMaHUHr & KHDPacH acoc TOMOHHra TeHr .
6§au6, acoc Texucaurn Guaanm 60° GypuaK XOCHA KHACA, YHHHT Xax-
MHHH TOIHHT,

166. Typr6ypuakanu MYHTA3aM NDH3Ma aCOCHHMHT 103H P Ba xaw-
Mu V' ra acocan ymuHr T¥aa cuptunm XHcoO6aaHr., o

167. YuGypuakau T¥rpu ABCA,B,C, npusmanunr acocw AB=3BC

GB¥aran yubypuax 6fan6, B YUHLaH YHKKaK Ganauamurd 3 cwm, BB,
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T
KHppana osumran P uykra yuyn = A,PC =2 AP =2y/2 cu Ba
PC=V'5 cm. [IpuaMa xaxMHHH TONHHT. 5

168, Banannauru h Ba ¥TxkHp Gypuaru e G§aran T¥rpu Gypuaxan
yuGypuak TYFpH NPH3MAHHHIL aCOCHHA TAWKWA Kuiaiuw. EH xuppa
Y3YHJUrH @ ra Tedr 6§ica, MPHIMaHHH® XaWMHHW TOMMHF.

169. Arap n{paMHAZHMHI ACOCHIArd MKW EKau Gypuaknapu TeHr
Oynca, y X0/a YHMHT yu¥ ACOCHFa WUKHM UM3HJITAH aijlaHa Mapxa3u-
ra NPOeKUUSANAHUIIMHA HCOOTAANT.

170. Arap nmupaMHAaHHHT éH KHppalapw acoOC TEeKUCJHIH Ouian
TeHr 6ypuakJaap TaiUKHJA KHJAC3, YHUHI Y4H aCOCHra TalIKH YH3HIT2H
aiifava MapKasura npoeKUBsJIaHAIIMHA HCOOTJaHr, 5

171. TeTpasgpHHHr Kapama-Kapul¥ KHppajapUHHHT %nqu:mnﬂ::
OupJAaIITHPYBYH KeCMalap KeCHIUANHIAH HYKTacHka TeHr HKkHra 6¥-
JHHHIIKRHH HCOOTJIaHT, .

172. MyHTasaM TeTPasipHU TEKHCIHK 9%5: WyHAAH KecHil MyM-
KHHKY, HATHXAJa KeCHMMAA KBalpat Xocua 6yaanu. :nmodmm:_,.

173. MyHTasaM TeTpasAp huula onuura MXTHEpHil nyKTajad
yHuHr ékaapuraya G6¥aran - Macodanap HUFHHIMCH Y TETPadApHUHT
6anasanuiura TeHr 6¥aIHINHHA MCOOTIAHT. .

174. Terpa3ApHHMHI HKKHTAa KapaMa-KapllH KHPpalapHHUHF YpTa-
JapH Opxanu YTYBYH TEKHCIHK WY TeTPA3APHH HKKHTA TeHrjom ¢H-
Typara axpaTHWHHH HCOOTAAHT. . . . )

175. TeTpasnpHHHr Xap GHp yuu ¥3ura Kapiuii ETTaH EKHHHT o_.,@:c
JWK Mapkasd GHIaH TYTaIHTHPHAraH. Xocua 6yaraH Typrra xecma 6up
HYKT41a KeCHIIMIH Ba my HykTaja 1:3 nucbaTaa OYJIHHHIIMHH HC-

TJAHT.
o 176. DABC wyntasam TeTpasipra ypracu O uykra 6faran DH
6anannnuk tymupuaran, OA, OB, OC xecmanap ¥3apo neprneHAHKyIsp
ncGoTAaHT.
wxw:wﬁ&.%%:m»wmz NMPAMHIAHUHT Y3HHHUHT XaMAa €H EFHHUHT @mi:h-
JHIK OpPKANM YTYBuYM TeKHCHHK Wy &H &KKa Il pHeHiHKYIap GyadwH-
HT.

o :%%%.:wwéwv._mis MHPAMHUAHHHL YUHAATH TeKHC 6ypuakaapu T¥r-

pu 6¥aca, y X0a4a acOC IO3MHUHI KBAJApAaTH &H &KAapW 031apu KBa-

JpATJIaPUHHHT UMFHHAMCHTA TEHT SKAH/AMIMHH :nmmd_m:? .
179. MyHrazam TeTPasAPHHHET KHPPAaCHMra >kORAAIraH HKKH EKIH

TTaNMi HHA TOMHHC
awva_m%o.stu:ﬁmumz TETPa’ APHUHT x:vc%n: a mm “w:a. Tetpasap &x-
apKasaapu opacHiard MacodaHH TOIMHL.
Ev:_mw_\___..__.zﬂf__uamwmzﬂm%wwnv:sm_, KapaMma-xaplWH &TraH HKKH KHppa-
6ypUYaKkHW TOMHMHI,
n: o%%wowﬁwmgwwz TETPA3APHUHT MKKH &FHHWHT KecnuMaiignrad 6a-
WKJap# OpacHaary O0ypudkHH TOMHHI.

=m=h_amw.w \%mﬁbc MyHTa3aM TeTpasipiaa B, Hykra DB xwuppaunur, C;

Hykta DC guppaunnr ypracu. ABC Ba AB,C; TexucCIHKnap opacuia-

rd 6ypyaKHH TOIIMHT.

VN__umk_. ABCD terpasnpaa AB = CD ﬂ..:w cM, BC = AD = 14 cuM,
AC = BD = 15 cM. BC kuppanaru ukkn EkiM 6ypuak KaTTaJiWrHHH

TONMHT.
185. YubypyakaH NHPaMUIAHUHT €H KHPPAJNapDHHHHT Y3YHAHKIAPH

a, b, ¢ 6ym6, yaap ¥aapo Tuk. d:nmz_:ﬁ::m_. XaXMHHH TOINHMHI. ,
" 186. ABCD yu6ypuakIn MHPAMHIAHHHT €H KHppanapH1a DA’ =
== DB’ = DC’' =1 KecManap oauurad 6%au6, DA’'B’C’ nupamuRaHuHr
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xawmu Vo 6facun DA. DB Ba DC guppaiapuuir y3yHAux.aapHHH
MabiyM 1e6, ABCD nupamMHAaHHHT XaXMHHR Vo Opkaau uQORananr.

187. IMupamuaanunr Gajauiduiu h ra Tenr. [lupaMujaanuur aco-
CHra napauien YyTHO €H CHDTHHH TEHI MKKHra G¥ayBuYM TeKMCIMKAAH
YHHHT yyuraya 6yiran Macodand TONHMHF,

188, IMupavusanudr 6anaHAIMrd TeHr yd 6¥gakka 6¥amaran, By-
JAHHHO! HYKTaiapHLaH acoC TeKHCAWIrWra mnapaijiel KHIM6 TeKkHCAHK-
Aap ¥tkasuaran 6yiaca, 6y TeKMCIAHKIAP NMHPAMHAAHHHT XaXMHUHH KaH-
Aal# Huc6arna OYAHIUMHE TONMHI,

189. [lupamunaHuHr acocdra mapanien YTraH TEKHCAHK €H CHPTHH
Tedr ukxura 6¥nanu. [MapaMunandur xamuu xauaail mucbatna 6¥aus-
rami?

190. KuppicHHHH: y3yHaurd b ra TeHI 6§Arad yuGypuakau MyH-

1

TasaM NUPaMULAHUHT X3MMH 3 b3 ra temr. lMupaMmujaHunr yuuparu

TeKHC Gypuarvuy TOIMHT,

191. Banaspnury h ra Tenr 6§aran yubypuaxiu MyHTasam mnHpa-
MUIaHHUHT EH €FH ACOC TEKHCIWTH OunaH a O6ypuak XOCHA KHNALH.
TTupaMUIaHMHI X2 KMHHH TORUHI.

192. Yubypuakau MyHTa3aMm MHDAMHIAHWHI YuMIALH Tekuc O6Yyp-
Yaiu a ra, €d KUppack GHIaH ACOCHMUHI YHra Kapiuu &TraH TOMOHH

OpacHa.u 3HT KHCKA gmnoﬁm a4 Ta TEeHr. ::Umz_:bm:_\:.:, XdXMHUHH
TONHKHI.

193, m=<z=wcm.._<mv= Tenr 6¥araH y46ypuakiad NUpaMuIaHAHT aco-
cu 1o3u Q 6¥aran T¥rpu Gypuakim yubypuax Kareraapaa sofinaum-

rau nkkd ki Oypuyakaap a Ba § 6§Aca, UMPAMHIAAHUHT XAKMHHH
TOIMHI.

194. ABCD wmyHTazam am:x_w%m_m M nygra AD xuppauusr ypra-

cu AB xuppana N uygra AN = 3 AB mapr 6usau oaudrad, ABC

8a MNC rtexucangaap opacularu 6ypdaxHd TOMUHT.

195 mmn..b yuGypuaxiu nupamuaanuH: [) yuujaru 6apua Tekwuc
Oypuaxaapu TYrpu, DH—nupamuaanunr Ganaufauru. H Hyxra ABC
yubypYaKHHHT OPTOMAPKa3H 3KAHIUTHHH ucGoriadr.

196. ABCD yub6ypuaxau nupamusadadr £ yuyuaaru ADB texuc
Gypsatw  T¥rpu. DH — nupamupadnur Ganananurn < DAH=q
ahbmlu B, < AHB = ¢ 6¥nca. cosp = — tga - tg % 3KaHIMTHHH WC-

OTAAHT. :

197. ABCD yu6ypuaxan nupamunandar DA, DB, DC xuppanapu
ysapo Tk DH=h—nupamunannur Garauanaury, S;, S;, S xap én
9
éxnapueupr wosnapu S; 4+ Sy 4+ S; > m. h? sxaHuHN ucOeTaaHr,
198. ABCD yuGypuakau nupamujanuur D yunjaru 6apuya Tekuc

Gypuakaapn Tyrpu. DH = h nupamupaumur 6anasimvru, En kuppana-
1 1 1
PHHUHT y3yHaukdapH a, b, ¢ 6yaca, — = — + — +|—| VA n
h? ad b2 nm
HH HCOOTAAHT,
199. MyntasaM NHPAMULAHHHI XaKMH COH IKMXATAaH YHHH: &H
LHPPACHHHH. KYOMAAH KHYMK SKAHAHIMHH MCOOTAAHC,

200. ABCD yu6ypuakam nHpaMmujanun. acocu ABC na OAMHIaH

220

axtuépuii O uyxra opkasu OA’ | DA, OB’ || DB 8a OC’ | DC 4u3uk-
nap w:&uO:MZE. %Mu ADW«%. B’ ¢(DCA), C’' €(DAB) Texucaukaapra
r ’ '/
Terumwan. —— + —— 4+ —— =1 8k H ucbGoTaaHr.
TH bx_+b~w+bo, 1 sxkanunu uc6oTia

201. Yu6ypuakau MyHTa3aM NMHPAMHIAHUHI &H CHPTH Q ra Tenr,
@&H 8K 4cOC TeKMCIHrH GHaaH a 6ypuax Xxocua Kuraad. [lupamuaanunr
6a.1aH] "M HHY TONMHT.

202. Yubypuakaym MyHTasaMm nWpaMHianuur 1¥aa cupty Q ra, &
Kuppanapuiary Oypuak o ra TeHr 6Fica, YHHHF GanaHIMUIMHH TO-
Q1HHr.

203. Yubypuaxau MYHTa3aM NHpaMuAa ACOCHHHHI TOMOHH a ra,
&u 8Kaapv XOCHA KMAraH HMKKH &kau Oypuak a ra TEHr. [Mupamupa-
HHH. XaXMH Ba €H CHPTWHM TOTHHI,

204, Yubypuaxkay nupamuia 6ajaHi UTHHUHT YpTacuiaH &H Kup-
paraua 6yaran Macoda h ra, én ékxaua Oyaran macopa b ra Temr.
TlupaMHAaRHHr XAXMHRH TOMWHI,

205. Yubypuaxan nupaMujaHHHr €H KUppalapHHHHC Ba aCOCH-
HUHF MKKYM TOMOHHHMHI Y3YHAMKJIZDH D ra, aCOCHHHHT TEHI TOMOHJApH
opacuparu 6ypuax a ra Tenr. [IAPaMHIAHMAI XaWMUHH TONMHI.

206. ABCD yu6ypuaxau nupamugaza DBC sa ABC &xnap ysapo

x

nepnenaukysap 6§aub, [ yuparu texuc 6ypiakaapuus. xap Guph 3

ra tenr, BD = DC =1 cM, TlupaMpianuur XaXMMHH TOIHHI,

207. YuGypuakau nupaMujiaHunr &d xuppanapuun 1:2, 1:2, 211
Huc6aTAa 6YAYBUM TeKHCAMK NHPAMMJaHA MKKMTa KYNEKIMKKA awpa-
Tau. By kynégnukaap xamMAapHHUHT HUCOATHHA TOUHHT.

208, Yubypuaxau MyHTa3aM THPAMHAA aCOCHHHH. I03H V3 ra
tenr. En Kuppa acoc Tekucaurs OMIaH TamkHA KHiraH Oypuak yuu-
Jaru Tekuc OypuakaaH TYpT Mapra kuuvk. [TMpamupaHunr €4 CHPTH-
HH TODHHI,

209. ABCD yubypuakau nupamuiasuir D YUHAaH TYWIMPHAraH
6ananaink ABC yubypuakuusr opTOMapkasulaH yrtaau. Arap DB=b,
DC=c Ba <BDC=90° 6y1ca, Spapg:Syapc HH TOMUHI.

210. ABCD yubypuaxaw nupamuianuur [ yumaa xoinawras
a
2
AD xuppa acoc TeXHCIHTHIa nepneHaukyasp 6yaca, «BAC Hu TomuHr.

211. Typr6ypuaknn MyHTa3aM HHPAMMAZ ACOCHHHHI MapkasHiaH
&H gupparaya Oyaran macoda h ra és &xxaua Ofaran Mmacoda b ra
tenr. [InpaMHAAHUHF XQKMUHM TOMHHT,

212, TyprOypyakad MyHTa3aM NMpaMULABHHI EH KWppaiapuiad
yuTacunu m, n, p Hucbataa 6Yaubé §TyBUM TEKHCAMK TYPTHHUH &H
Kuppany Kauuall HucGataa 6yaanu?

213, Typroypuakau MYHTasaM nupaMunana &€H €K acoc TEKHCJIHIH
6uaan a 6ypuax Tawkua sTai. [lupamupanuur X¥wuu Ekaapu opa-
cupary GypuakHH TOMMHT.

214, SABCD wmynrtasaM Typr6ypuaxin nHpaMpja &H KHPPaCHHHHF
y3YHAHrM 3C0C TOMOHHHHT YSYHAUTHIQH HKKM MapTa KaTra, M, AB
ToMouHunr. N, SC xuppauuur ypraci. SM sa BN nap opacuparu
OypuaKHH TOIMHI.

215. TyprOypuakin MyHTa3aM DHPaMHAZHHHr &H KHppach b ra
TEHT Ba Y aCOC TEKHCAHrH GMiak e 6ypuak TAUKHA ®TaaH. [lupamu-
ABHHHT XaXMHHH TOIMHI,

vekuc 6ypuaxaap Kyiuaaruua: = ADB = = BDC =a, = ADC =
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216. Typr6ypuaxnm MyHTasaM NMpaMuja 8H KHpPpPacH & ra, Wy

Xuppara kohnamrad Hkku €xkanm 6ypuarn B ra rtenr. [lupamupannur
. XaXXMHHH TOIHHI.

217. T¥prOypuakin MyHTa3aM NHPAMHAAHWHT EH 8FKM acOC TeKHC-
aurd Ounan a Oypuak Tamkua ®TajM, EH Kuppana woinamran MKkw
€Kau GypYaKHH TOINHHI.

218. T§¥prbypuakad NHPAMUAAHHHT ACOCH NEPUMETPH p AMArOHal~
AAPHHAHT OpaCUiard YTKMP Oypuark a G§iran TYrpuH TYpTOYpUaKiAak
rOopar., [TupamunanuHr &H KMPPaJapH acoc TeKHCIHIH Ounan B 6yp-
YaK TAWKAA 9TCA, YHUHT XaXMHHH TOIHHT.

219. [MupaMuAaHHHT aCOCKHNA &H TOMOHJAPH KHUMK acoc OUIaH TeHr,
KarTa acocH a ra, yrmac Gypuard a ra teHr 6yaran Tpaneunds &rand.
llupauMunanuur &4 KUppanapH acoc TeKHCIHIW 6unad § Oypuak Tam-
KH] 9Tca, YHHHT XaXXMWHH TONUHI.

220. TIupaMHAaHUHT aCOCH TeHT S8HJAM Tpaneuds 6Yau6, YHHHI acoc-
Japd a Ba b (a>b) ra tedr, xaMIa LHAarOHaJIapUHUHT TeHr OYiAmaram
Gynaknapu ¥3apo ¢ 6ypuak XocHa Kuaanu. [Iupamunanusr Ganang-
JUTH Tpaneuds JAHACOHAMJIAPUHMHT KeCHUWIWIN HYKTacHOan ¥TajH.
AcCOCHUHT mapannes 6yaraH TOMOHIapHia XOANAamWraH WKKa &kan 6yp-
yakaap wucbaty 2:1. [lupaMHIAHHMHI XaMMHHH TOMHHC.

221, Yubypuakan wMyntasaM ABCAB;C; KecuKk NHpPaMURaHHHT
ABC xatta acocHHHMHr TOMOHH b ra rtenr. A Hykrazan ABC, raua
6§aran macopa m ra, B myKTalaH sca n ra Tenr. Kecuk mupamupa-
HHHT GaJaHIIHrUHE TOMHHT.

222. TyprSypuakau MYHTa3aM NHPAMHUAA 2COCAAPHHHHT TOMOHAapH
@ Ba b ra, &H CHPTY acOC/APH I031apPUHHHT fiuFuHAncHra tenr. Kecuk
NHPAMHAAHUHT GanaBIAHIMHH TOMUHT.

223. Typroypuaxan MyHTa3aM KeCHK MHPAMHIAA aCOCNAPHHUHT 03=
agpy a* Ba 62 ra Tedr. Acocaapura napaliel Ba KECHK NUDAMHA3
XaXMHHA TEHr HKKHra 6Y¥JIyBYM KeCHM XO3HHH TONKHI.

224. AcocnapuHuHf 10312pH @ BAa b 6yAraH kecHx MHPaMHAAHUHT

a+b+y ab
4

225. n 6ypuakan MyHTa3aM OMPAMHLAHHMHT YUHZarH Texuc Gypua-
rH a ra Tenr. Hkkurta K¥mmu &EKnapH XOCHA KHATaH MKKH EKIR
6YPUYAKHU TOMHHI.

226. n GypyaxKIH MYHTa3aM NHPAMHAAHHHT 8H EKNaPH aCOC TEKHUC~
AMTH GuMaH @ 6ypYak TAWIKMA STajH. EH KHPPaHHHN acOC TEKHCJIHTH
6unaH XOCHA KHMAraH 6YpyaruHH TOMHHT,

227. Arap Typr6ypuyakiM MyHTa3aM KeCHK MHPAMHLAHHHI AHAro-
HamM 18 cm, acocnapuHHHr TOMOHJIapu 3ca 14 cM Ba 10 cm G¥aca,
YHHHI X2XMHHH TOIMHHI.

228. MyurasaM TYpTOypYaKAH KecHK IHPAMHUAAHMHT anodemach
KaTTa acoC TEKMCAMTH Ounan o 6ypuak Tawkmi 3tapd. Kecux nupa-

MHJa aCOCAAaPHHHHI TOMOHAApH @ Ba v/ 3 a ra Tewr G¥aca, my mupa-
MHJAAHHHI TYJa CHPTHHH TOIHHI.

229. MyHtasaM TYpTOYpUAKAM KECHMK NHPAMHIA KaTTa aCOCUHHHF
TOMOHHM 4 ra, KHUMK ACOCHHHHI TOMOHHM b ra, &n EFHHUHT ¥TKuD 6yp-
uard a ra tenr. Ly xecHx NHpaMHUAaHHHI XaKMHHH TOMWHI.

230. MyHrasam OKTa3ZDHH TEKHCAHK GHIAH WIyuAai kKeCU MyM-
M::z:. HaTHXana xecHMMHa MyHTasam oatubypuaxk xocua Synaaum. Hc-

OTJIZHT.

¥pTa kecumu w03 m Gyaca, m= 9KaHHHY HCOOTAAHT.

231. Knppacu a ra Teur 6¥AraH MyHTa3aM OKTa3JIDHHHI XaMKMH-

HH TOITHHT.

222

232. Ky6 ExAapuHUHT YpTanapy OKTA3APHHHr ydhaapu 6¥an6 xmu3-
MaT KWAalH. Arap KyGHHHT CHPTH m? ra Tenr G6jaca, OKTasApPHHHT
HHH TOMHHT.
n:vquw. Ky6 &xaapuHEHr Jpranapd OKTaSNPHHHI yUI1apH 6Yau6 xu3-
Mar kuBanH. Ky6 XaKMHHWHT OKTa3AP Xa¥MHra HHCOATHHH TONHHT.
234, MynTa3aM OKTa3APHHHI KHPPaCH 4 !a TEeHT. Oxrasap &xaa-
pueuar ypranapH 6ouika Gup MyHTasaM KYNEKAMKHHHT yunapu G¥au6
XH3MaT KHJanH. KynexkankHWHr TYPHHH 3HHKJAHT XaMAd KHPpPACHHHUHT

3yHAHTHHH TOMMHT,
% 235. MyHTa3am NOAEKaSAPHH TeKHCIHK 6unan wWyHma# KecHIX
MYMKHHKH, HATHKaa KECHMIA MYHTa3aM ONTHOYPUaK XOCHA 6§ nans.

Wc6otaasr.
236. Kuppacu @ ra TeHr 6farad MYHTasaM JOJEKa3JPHHHC T¥na

CHPTHHH TOIMHT,
P 237. Kuppach a ra TeHr 6FiraH MyHTa3aM LOAEKASXPHHHT XaXMH-

HH TOTMHT.
238. Kuppacu a ra Tenr 6¥arau MYHTasaM HKOCasJpHHHC T¥aa

CHPTHHH TOMHHT. .
P 239. Kuppack a ra TeHr 6}aran MYHTa3aM HKOCASJPHHHI XamMH-

HH TOIHHT.

5- §. AfizaHMa XHCMIaPp

LI#/nHAD, KORYC, LWIapAap aitlaHMa XUCMIapTa TaaanyK-
JIM JKHCMJAApaup.

Tyrpu TYpTOYypUaKHUHT OHUP TOMOHH arpobupa af-
JIQHMINM HATHXKACMAA UMJAMHAP XOCHJA KHJAMHAAW Ba IUYH-
ra yxmwaw TyFpu Gypuarau yuOypuakHHHT fUpOp KareTH
aTpoduaa AHAAaHHIIARAH KOHYC €KH SIPHM JOWPAHUHI AHa-
MeTpu aTpoduAa aflaHHWMAAH WAP XOCHI KHAHI MYyM-
KWH 3KaHJANTH PABILAHIAD.

LlunMHAPHK CHDPT Ba napajjes] TeKHCJHKAAp OHsaH
yerapaJaHraH XdcM yu.aunop neb arajnanu (62-un3ma).

LiuAuHAPHUHT €H CHPTH acoC aHaHaCHHMHT y3YHJAHIH
GuaaH GANAHAAMTHHMHT KynaiTmacura 1enr: Se = 2aRH,
LuAKHAPHHET TYJa CHPTH: Sy = Sea+28S,.=2=R(H+ R).
L{#/MEADHUHT X2XMH aCOCHHHHT 103M OH/AH GanaHIHrd-
HUHT KynafiTMacura Teur: V =S, H ==R*H.

KauOHHK CHPTHHHT yuujaaH OWp TOMOHJAA MKOHJAIIraH
Ba SICOBYHNAPHMHT XaMMacuHu Iy Yuian Oup Tapapaa
KeCyBuM TEKHCIWK OWAaH uyerapastaHran XHCM KOHYC neb
atanagy (63-uusma). KOHYyCHMHT m:%:vg acoc afnaHa-
CHHUHT Y3YHJMCH GHJIaH ACOBYHCH KYMaATMAaCHHUHT fPMH-
ra Tenr: Sex==R[. KOHyCHUHT TYJa CUPTH: Sy=Sen~+Sac=
=xR(R+ ). KouycHHHr XaXMH acOCHHHHI [03H Ou-
AaH GananAAurd KYna#TMACHMHWUHT yupaH OWpura TeHr:

1 1
Ve 2 Sy Hom 5 wRI.




62- unsma, 63- unama.

Kecux konyc ne6, 6yTyH KOHYCHHHr acocW Gunan
YHHUHT acoCHra mapaJJes KeCyBuH TEKHCAMK OPACHra OJHH-
ran Gyaarura antunagu (64-uusma). Kecux KOHYCHHUHT &H
CHDTH acocsiapuiary ainananap y3yHJAHKAAPH AUFUHAMCH-
HUHF  ADMH GU/aH ACOBYMCHHHHT KYmaliTMacura TeHr:
Sen=wl(R-+r). Kecuk KOHYCHUMHT Tyaa cuptu: S;= S,
+Sact Sse=n(R24-r*+RI+rl). Kecux KOHYCHHHI XaXMH
KeCHK KOnyC Ounan 6up Xua GanaHIJAWKKA sra Oyarau
yuTa KOHYC XaXXMJApUHUHT MHFUHAMCUra TeHr: GyHaa
y/7apaaH OWDHHMAT acOCH My KOHYCHHHT OCTKH aCOCH,
HKKHHYUCHHHUKH yCTKH acocy 6Yau6 yUMHIHCHHMHT aco-
CHHH 03H 5Ca, OCTKH BA YCTKH aCOCAAPHMHI 0313aDH Opa-
CHIATH reOMETPHK MHKAOPAHP: V = m_w. TH(R*4-r® + Rr).

Tawpud. dasonunr Gepuaran uxtuépuit 6Gup Hyxra-
chnan Gepuaran R macobaldan katra 6ymaran Macoda-
AA €tyBuv 6apua HyKrasap TynaaMmura wap aenuaann
(65-uuama).

Llapun Texucauk 6uaan recuur Harvxacuaa xocun
6yarau xap Kauwaad kecum doupa Gyaaam. [Hapausr map-
Ka3WIAH JTTaH Xap KaHaaH TEKHUCAHK YHHHT CHPTHHH V3a-

PO CUMMETpHK Ba TeHI HKKM Oynakka Gyaazu. [llapra
YPUHMA TEKMCAHK JTKA3H/ACA, Oy TEKHCAHK YPUHHIL HYK-

L 224

65- unama.

64- qu3sma.

Tacujaa panuycra nepneHmgukynap 6Vaanu. Ilapaunr cup-
TH KarTa Aoupa af/JIAHACHHHHT Y3YRJWTH OMJAH Wap Aua-
MEeTPUHHUHT kynaiTmacura Teur: S=4nR2 Illap kamapu-
HUHr cuptH: S=2xRH (6y epna /i—wap KamMapuHHHI
Ganaunauru).

" Ulap cermentununr cuptu; S=2nRhA (6y epna k—cer-
MeHT GaJaHAJurn). .

Tap cerMeHTHHHHI Xa)XXMH IIYHAal LHJIHHAPHUHT XaX~-
mura 6apo6apku, Oy LHJMHAD 4COCHHMHT pajguyCcH cer-
MEHTHUHI Gajaninurnfan u6opar, GanaHILJUTH 3Ca Wap
paluyCHHU CerMeHT OaJaHAJUTHHHMHT Yyylan 6upu Kajpap

1
KaMaHUTHPUAraHUrA TEHr: _\HalAb -3 tv.,

[1lap CeKTOpHHHHT XaxMH yHra MOC OyJran map Ka-
MapHHHHF CHPTHHH (EKM MOC CerMeHT CHPTHHH) paauyc-

2
HUHC y4naH OupHra KynadTHPWUArauura tedr: V= Mﬁbwl

(6y epaa fI—wmap kaMapvHHHI GaNaHINUTH). 5
IITapHuHr XaXMu YHUHT CHPTH GMJAH paxHycH Kynait-

: 4 1
MACHHMHT YuAaH Oupura TeHr: Ve 3 =R® éxkn V= ry nd3,

IlIapHUHT CMPTH YHra TalUKH YH3MATAH LWIHHAD TyJAa
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66- gusma. = 67- uusma,
2 o
CHPTHHUHT .w.. Qv\.\_m:\_ﬂm, XaXMH 23Ca TaulK¥ 4YU3HIAraH
2 _.
LHJANHAD XaXMHHUHT y 6yanarura TeHraup.

AfizanmMa Xucmaapra OMJ Macalanap eyuiIra Hamy-
HaJaap KeJaTupamus.

l-macana. Acocurunr pamuycu R Ba Ganammauru H
6yaran MKKHTa LMIHHAP OWPUHHMHT SCOBYMCH, HKKHHYH~
CHHHUHI ¥KM OHMJIaH YCTMA-YCT TYyIUraH XOada KeCHUITaH
6yJica, KeCHIHIAAH XOCHJ GY/raH XHUCM XaXMH TOIHA=
cun (66-unsma).

Bepuarau: Huauuap, OC=R, CE=H,

Tonumw kepak: V,U V,=?

Eunw, Kecuwnmuaan xocun 6¥aran »UCMHUHT aco-
CH paauycH R 6§aran MKKMTa JOUDAHUHT Gup-6Gupaapu-
HHHT MapKasjapH OpKaau YTUUIM HATHXKACHAA XOCHJ 6Ya-
rau Kecumnad ubopar. LIyHHHr yuyH yHuMHT 1034

R

.M,nn =2nR* — M.M.nm_. Qwﬁnmh:. oD "lwlw Z 30»5 = @Ooo
<AOB=120° 6§xrann yuyH, Sao,se== am.h Ba S40'8.0, =
R _VBR R o/

RE reiaTAC 3¥'3).
226

Iynnat Kummb, S,c = 2xR*— .NIM (4= -3y 3)= mm (8=

-+ 3y/'3) xocun 6iaanu. B
XKaBo6. V=S5, H= w R*H(8x4-3V3).

2-macana. KoHycHHHr acocHaa @ Y3yHJAMKAAru Ba-
Tap @« ra TeHr éf#Hu TOPTUG Typagd. Arap KoHyc OafaHAs-
JMIH fCOBYHCH Gusian B OypuaK TamKHa 3TCA, YHUHT Xax-
MHHH TOOHWHT (67-un3ma).

Bepuaraun: BCD xouyc, AB=a, = AOB=aq,
<0ODB=8.

Tonmwm kepak: V,=?

Eguw. Macasauunr waprura kjypa AB=a, =AOB=a
6yarann yuyn ABOA teur énju Ba OF Gananiiuk xam
CuccekTpuca xam Meauasnaanp. Byunan \:wﬂlw&lwxm:s Ke-
au6 uyuxand. Tyrpu 6ypuakau yubypuak OAE nan: OA=
=R=-2E_ &u R=-2 Yubypuak DOB nan: DO =

a a
in — 2sin —
m:M m:w

=0B-ctgh éxu H=Rctgh= azmw, y xo0/1a —\xﬂw,wzx
mﬂ:lm.

na? actg3

X He= - :
8 AL?W meN
Sin w 2
XKapo6: V,="2ctgd
- —hl

a
in3 —
24sin 2

3-macana. Kecux KOHycHHHr [ 6COBYHCH NAacTKH
acoc Texkucauru OuJan « :
6ypuak xocua Kuaca Ba
V3UHHHT IOKOPH Yud GuaaH
Kapumunard  siCOBUHHUHT
acocna €TraH yuusu Oup-
JAWTHPYBYH  TYFpH Y-
3HKKa nepneHauKyasp
6yaca, KECHK KOHYCHHMHT
TY/a CHPTH Ba XaXMHHH
TonuHr (68-un3ma).

Bepuaraun: ABA,B,
Kecuk KOHyc, . AA, =/, -
<A AB=ua, =AA,B=90°, 68- unsma.
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Tonuw xepak: S;..=? V,=?
. Eunw. Yubypuak AA,C 1yrpu Gypuakiu Ba AA, =1
6faranu yuyn AC=/Icosa ra Teur 6yaaau. AAA,B ryr-

pH 6ypuakan 6yarand yuyy ABe=2R= ' 6yau6, GyH-
cosa
nan R=-—'-, y xoama r=R—AC=—-"_lcosa=
2cosa 2cosa

{1 — 2cos?a)

xocun G6ynagu., Hatuxana: S,.=rnR®==

S’ = nri= (1 —cos2a)?
4cos?a 4cos?a

1034, 8’ ycrku acoc 103u). JleMax, KeCHK KOHYCHUHT TyJaa
CHPTH:

MHA I +N...:lw8%% LB +E_Iw8m§ VH.

(6y epna S ocrtkm acoe

4costa 4cos?z 2cosa 2cosa
/2

cos?a

—_

Ano%a — cos®a — cos?a + cosa + .wlv

AAAC nan H=lsina sxauuuu Xxucobra onMHCA,
V= L wH(R* + IR+ RY) =12
% A 2 + suclmsm&nku_l 12(1—2cos%) V -

4cosla 4cos2a . 4costa

I3si
= % (4costa — 6cos®a-+ 3).

iwm:_n
emak, V= —— (4costa — 2
I = _MS%QA cos'a — 6 cos®x 4 3).

4-macana. R paauyciu mapaaH K KeCHMH a Gyp-
4aKJH Gyarad wap CeKTOpH axparmirad. lly cexTtopHuHr
TY/Ja CHUPTH Ba X&XKMHU TONWJICHH (69-umsma).

Bepuaran: (O; R) map, «<AOB=a.

Tonum kepacx:
Srcex =7 B2 Ve =7?

Eunm. Macaraaunr
mapTura Kypa I[IapHHHT
panuycu S. Cerment 6a-
Jaupaarusy CD =4 Ba
panuycuan AD=r opkann
69- unsMa. 6earuaadinuk, AACD aa:
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2, uyskn <CAD = vBC _ 2 TeHr
4 2 2
8.

AACD nan: wulmm. AADO nan r=Rsin .W Y x0/1-

na h= lmmﬂkmm: Wﬂm m 3kaHd kxeaub yuxanu. [e-

MaK, WIap CeKTOPHHUHI XaXMH V== W © R*h = Wn.&i:» m.

6yaanu. S,==nR(2h 4 r) sxaHuuu xucobra oJcak, y X0/«
na ?Hnbi:w (2tg MMI+C XOCHA G¥aanu.

Mawraap

240. Konyc acocHnusr aiinanacura ¥TKasHATaH YpUHMA YPUHHII
HYKTACHAAH YTKA3HAraH COBYHra THK SKaHJNHTHHM HCOOTJAHT.

241. WUkku cdepanunr ¥3apo xoiirawnmyra Kapal yaapHHAT ¥x-
A NIAMK MaPKAa3H MacanacMHM Kapab UWKHHT.

242. Bepunarad uxkkH cdepara YpUHYBUM TEKHCNHK & YNapHHHT ¥x-
LWAMAKK MapKkasHRaH YTHIMM & Mapkasfap uM3WFHra napaiaen 6yau-
wrAn ucbotnanr,

243. Yudypuakuuar saB6atn Ouiad ¥3 ToMOHJapu arpodura ai-
JZHUIIHAAH XOCHI O¥JraH KOHYCJAp XawMAapHAHHr HucGatH ¥ma To-
MOHJIAPHUHT HUCGATJapura Teckapu ApPOMOPLHOHAJ 3KAHJIATHHH HCOOT~
JaHr.

244. Tyrpu mupH3MaHHHr AaCOCH—KapaMa-Kapwyu O6ypyak.apHHMHT
AMFHHAMCH 2d G6Yaran T¥proypuax. llly npusmara Talku cdepa 4u3HII
MYMKHH 3KaHJIWUTHHY HCOOTIAHT.

245. Xap xaupail TYrpu Oypuakad napanieienHneinra Taiuku cde-
Pa UM3MII MYMKHHAUIHHH HCOOTAaHT.

246. Konycousr xammu acocn Ba Ganananuru ¥mannafl 6yarau
QUJIVHAP XAXMHAAH Y UHIHHAP €H CHPTHHH YHHHT aCOCH pajuycH-
HUHT' yuAaH OMpura KynaiTMacHHH alipniAraHura TEHr KAHIMIHHYU HCe
6otaanr.

247. KonuycHuHr 6a1aHATHFH YHUHF aCOCHHHHT IHAMETPHra TEHT.
KoHyc 2cOCH I03WHHHr YHUHT €H CHPTHUra HUCGATHHHM TOMMHI.

248. KOHYCHVHI XaXMHHH YHWHT €H CHPTH S Ba aCOCHHHHI Map-
KasumaH scoBuHcHraua G6yaran mMacoda d opxaiu HdoRanaur.

249. Liuamuaprn TYrpH Oypyakau TYpTOypYaKHH YHHHT Gupop
TOMOHM atpoduaa afinaHTHpHG X0CHA KMJAHII MYMKHH. LiMaunap xax-
MH V HH TyepH TYpTOYPYaKHHUHT 103W S Ba YHHHT JHAroHanijlapHHUHT
KeCHMINMII HYKTACH uu3rad aijaaHaHudr ysyuaurdk C opxaan Hdo-
JNanasr.

250. Arap MKKY TEHr KOHYC ymMyMui OajaHLIdKKa Ba napaaien
acocaapra sra 6yaca, y XOaLa yNapHHHI yMyMHH OYJaruuuHr XamMu
Xap OHp KOHYC XaWMHHHHT TY¥pThas Oupura teHr GYaumuHH HcOOT
KHAHHT.

251. KonycuuHr Ganauindaru yura teHr 6¥naxka 6§¥auuran. Yuaa-
pu 6V uHAW HYKTaZapula WOHKJAWraH, sCOBUMNApH 3ca GepuiaraH xo-
HYC SICOBYHMCHFa Mapaijen Ba y Onian Aysanuumaowl 6yiarai KoHyciap
sicaxrad, Bepuirau xkoHyc xawmu Kamjaah Gynaxaapra Oyaudran?
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252. Kaunait mapr 6awapuaranna TYpr &kaum Gypuakka TAUIKH KO-
HYC YH3WII MyMKHH?

253. Konycuuur 6anauniury A ra TeHr. %mmvo nepreHHKYAsp
6¥aran kKM 9COBuy KOHYC CHpTHHH |:2 mucbaraa 6fnanu. Konyc
Xa)XXMHHH TONMHF.

254. Konyc cupria ¥3apo nepnesjuxynsp 6¥aram yura fcoBun
¥rxasum mymkun 6yacui. Konyc cHpTHHHN ¥K Kecumuna xocun 6y 1~
raH 6ypyax KOCHHYCHHH TONHHT.

255. LluanHADHUHT SCOBYHCHTA THK 6YATaH KeCHMHHHT 103U Qra
¥¥ kecumuuur jo3m 5¢a S ra Tewr. By MMAMHIDHUHT Tiaa n:nj\:_m
BAa XaXMHHH TONWHT.

256. Tenr &nam UMIMHIDHUHT YCTKM aCOCH aiIaHACHHUHT 6up HyK-
TacH NacTKM acocH 3HMAHACHHMHT GHP HYKT4acu Gunaan TYTAWTHPHATAH
6y4u6, 6y Tyrpu uyu3HK acOC TEKHCIHTH GHiaH a 6ypYaK Xocua KHe
Jani By TYFpu uu3pK OMA2H WHAMHAD YKU Opacuiard sHr KHCKA Ma-
codpanu Toumur. )

257. Konychpur XaXMH YHHHT €H CHPTH 103H 6MAAH aCOCHHHHF
MapKasuiaH fcoByucHrada 6yaran Macoba kynafitmacuuuur yunaH 6u-
pHia TeHF 3xaHAUruHH UCGOTJAHT.

258. Konycuuar @ 0ypYak TaWlKHA 3TYBYH MKKH SCOBUHCH opKann
w.i._;m: TEKUCAHK acoc TeKUCIHTH OuJIaH w Q%Uamx TAWKHUA 3TANH. Ke-
CuM to3u S 1a Tenr 063/Ca, KOHYCHHHI GANAHIAMIHHM TOMMHL,

259. Konyc texucnukna érrad 6yaub, yena YaunuHr Kyarasmac
yuu atpoduna aymasaitin. Kosycsunr Ganaumsurn i ra, gcoBuucu [
ra tenr. Kouycunur 631aB00nury 4M3ran CHPTHHHT 103uHH XHCOGaaHr

260. Kowyc teknciukina &rran  6J1u6, yvaa YsusuHe Ky3raimac
YuH atpoguna nymasdiiin. ByHna xouycsusr Ganawmauru 6epuai an
KOHYC &fimamacura ysWam 6§arad CUPT umaai. Wy cupr waunusr
GepHiran KoHyc cupTH 103Mra HHCGAaTHHU TOIMHT.

261, llap cupruga Xap GHpH KOAraH yutacH Gunan YPHHYBYH
T¥pTTa aiinananap Gepuaran. Arap map paauycu R 6jaca, aiinana-
AP PAXHYCHHM TOIMHT.

262. R paauycay WWAPA2 IuaMeTPH 1iap palnycHra Tesr, ykm
mMap MapKasHAaH YryBUH UMAHHADHK TEUIHK XOCUA KHAHHIaH. Hiap-
HHHI KOJran awﬁmﬂ::::ﬂ XAXMUHHH TOIIHHTI.

263 Kecuk xoHyCHHHI GalaHANHIH YHHHP ACOCTAPHHHUHT IHAMET=
PH opacuia jpra nmponopudoHan Gjaca, y xoana 6yHpall kecuk ko-
HYCra mapHv Hyky yd3HIl MYMKHH SKAHAHTHUHH :nao._.hm—.:..

264. Kouyc &d (HPTHHHHT 103 AaCOCHHHHI 103MLAH HKKH MapTa
KarTa. YHUHT §K KeCHMHHHHT 1034 Q ra TeHr. KOHYCHMHM XamMMHR
TOMHHT.

265. Linauuap sa Wap Gepuaran. Llmauuap acocuwmur sa map-
HUHr pajuycaapu Tenr. LIManHap T¥na cupruuuur map cuprtira 6ya-
raH HucbatH m:n xabH. u\hmv_.:\_:_, Xax¥MJaapyu HHCOGATHHH TOIHHT.

266. Panmycn r Oyarad spum NOWpanan kOHyc cHMPT Ypairam.
Xocun 6¥araH KOHyCHUHC XaXKMHHH TOIMHT.

267. Konyc acocyHMHr pamnycH R ra, yHuur éu CHPTH EHHAMa=
cununr yuunaru Gypuarn 90° ra tenr KoHycHMHr XawMHHH TOmMMT.

268 Kouyc &r cupTHHUHT ElunMacu Mapkasuii 6ypaarn 120° ra, woan
8ca S ra TeHr GyaraH CEKTOPAAH n6OPAT. By KOHYCHHHT XaWMHHH TO~
MUHT.

269. Konycuunur 71¥12 cHpTH %S KB 6UpAMKKA Tewr. Kouyc én

CHPTHHUHT TeKHCAnKkd €HUIMacHHHHr Mapkasuii 6ypyarn 60° 6yaran

CeKTOpaaH nbopar. KoHyCHHHT ‘X8XMHHH aHHKNAHT.
270. Konycyunr Ga‘auAnuru h ra Tewr. By KOHYC &H cHpTH &finae
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MACHHHHT Mapkasuil 6ypuarn 120° ra Tenr 6¥aram cexropiaH mGopar.
KOHYCHUHT XaXXMHHH TOMMHF.

271. Tovounapu 4 Ba 6 cM, ¥Tkup Oypwarm 30° 6¥aran nmapans
Aef0orpaMM ¥SUHUHr KaTTa TOMOHH aTpodmia aifaHuMAaH XocHa 6-
NanUraH KHCMHHUHT CHPTH Ba X2XXMHHH TOIHHC,

272. 1031 Q ra tenr Gyaran poMGHM YHUHT OHUPOP TOMOHH aT-
poduna alinanumuian X0eMa OYAraH WHCMHUHT CHPTHHH XucoGiawr,

273. Pom6 onauH J3uHUHC KaTTa JAHaroHaan arpodmuia cyurpa
KHYHK JnaroHalu arpoduaa afnasasu. Bynna xocun 6yaran afinanma
WUCMIAP XAKMAAPHHUHT HHCOATH yhap CHPTAAPHHUHI HUCGATHIA TEHT
9KAHJIHTHHRU HCOOT KHAMHT.

274. ToMounapu a, & Ba ¢ ra TeHr 6yaran yu6ypuak HaB6at Gu-
JaH xap 6up ToMomu atpodbuna afinantupuaazu, Bysza xocua 6¥aanu-
FaH KACMJAPHHUHT XAXMJAapH HUCOATHHH TOIMHT,

275. Konyc S 1031u Tyrpu  GypuakiH yuGypuyakHHHI GHD KaTeTH
atpodufa aitnaHuIBAaH Xocua GyaraH. Arap 6y yuGypvakHHHr aiina-
HHIIHJA YHUHT MEAHaHAJAPHHUHI KeCHIIHII HyKTacM uH3raH afinana-
HHHC y3yHaur# L ra TeHr 6¥ica, KOHYCHHHL XAXKMHUHH TONHHT,

276. Tomonaapu 10 cM, 17 cM Ba 2] cM G¥aran yubypuak Vau-

" HEHT KaTTa TOMOHM aTpodwaa afinaHasM. XOCHA GYAraH MHCMEHHT

XaXMHHH Ba CHUPTHHH aHHKJIaHT.

277. Tenr énau yuGypuak aCOCHHHHT GHP yuH OpKaau €H TOMOHU~
ra napajaaen ¥rras TYFpd 4yM3HK 4TpopMAa aitnmanvoxiaa. Arap yu-
6ypyakHuHr &H TOMOHH @ ra, acocHiard 6ypuard a ra Tedr G6yica,
aHnaHMa MHCMHHHT XaXXMHHH TOIIHHI.

278. Acocazpu 2 cM Ba 3 cM Xamaa Yrxup Gypuarwm $0° G¥arad
TeHr €HAM Tpanenus Y3WHHHI KHUMK acocH arpoduaa ainasazu. Xo-
Cua 6yaran afinauma XUCMHUHF CHUPTHHM Ba XaMMMHH AHUKJAAHT,

279. IlepumeTpn 2 p ra TeHr OYAraH napaile’orpaMMm Y3yHAHTH
d Ta TeHT JMArOHAJIHHMHF YUMra TepHeHIUKYAsp Kuaub ¥ixasuarau

K atpoduaa afimaHaau (VK mapaanenorpaMM TeKHMCNUIuRa ETajiH),
ocui Gyaran ailaHMa MUCMHHHT CHDTHHH TOIMHr,

280. Tovomnapu a Ba b, yTxup 6ypuarn a 6yirau napainelorpamMm
KaTTa JHaTOHAAMHHHP YYMra NepreHIMKYaap KHaIub yTkasuirad yxg
atpoduna ailnananu (¥ mapaanesorpaMM TeKHCTHruiaa €raiu). XOocHX
O¥nran ailnauMa XUCMHHHT XAXMHHH TONHHT.

281. KBanpar ¥suHuur 6up yun Ba Oy yunaH uMKMarad TOMOHH=
HUHT Ypracupan yTysuu YK atpoduaa aitmanmoxia. Xocun 6yaran aif-
JaHMa WACMHUHT XAXMHHY Ba T¥Jaa CAPTHHH TONHHT.

6- §. TeomeTpuk curypasap KOMOHHAIKMACH

Anoxuza ¢asoBuit (purypasapHUHr YadaMAapHHH XHU-
cofaaw Kyn XaMm KHHHHYHUAMK TyFAMpMalAu. DByuusr
Y4YH aKCapuAT xo/JapiAa, adTalauKk, Xaxu, [03a Ba Wy
KabuaapHu xucobJaam dopmyJaaiapuud Ouauil Ba Mmacajna
wapruaa Gepu/raH MabJAyMOT/IAPHH GHp 03THHA HUINA0
mwy opMmysanapra keatupuil KubosJIMK KuUAanH,

AvMo dasoBuit hdrypanapHHHT KOMOHHALUACKTA Taaj-
JyKJIM OyJarax MacanafapHd eyulll KHIUMAaH Hadakar aH-
YarvHa YyKyppox Ba KeHrpog OYJrad 6uinmaaphu, Ganxu
AHaNa IOKCaKPOK caBuAajard MaHTHKHA (QUKpJALIHE XaM
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Tana6 xuaaau. Dynnait mMacananapHu e9HILAA OKODHAArH
naparpacapaard MacaJaJapHe eduil YYyH 3apyp Gyaran
GHAUMJADHM KOMNJIEKC XO0JRa XaMaa Xap OHDHHHHT ¥s
ypuuHu Tonu6 Kyanafh Guamupl so3um OYJanu.

IOkopunaru naparpadaapaa KyaraHu/Aran OH/AMMJAPHH
TaKpOPJAIIHKH YKYBUHHMHI y3Wra XasoJ/a KH/raH X0Jana
TYFpPUIAH-TYFPU Macalavap eyuura yTaMus.

l1-macana. Mydrasam TyprOypuak/id nupamunara xy6
IYHA3# KOMJAITHPHATAHKH, KyGHHHT TYpTTa yun &u
Kdppasapuia, KOJraH yuJapu aca NHpaMHla acocuaa éra-
au. Arap nupamupanunr Gajaugaurd /1 Ba €H guppacu [
6y./ica, KyGHUHT Kuppacu TonuJjcuH (70-uyu3ma).

Euum. Macananunr maprura kypa ASO,N,;» ASOC,
aynku O,N, | OC Ba SOC yuGypuax TYFpH Oypuakin yus
6ypuakaup. by yxmwamauxaau SO, : SO=0,N,: OC. Arap
EE,=x ne6 onacax, SO,=S0— 00, ﬂ%lx. SO=H,
O,N,— *— sa OC=V = 6yarauunas, —- = -l

e Vi A = i

NPONOPUMSIHH  XOCHJ KH/IaMH3. Haruxana EE;—x==
HV X(=H) .
Kuiimarra sra 6ysaaMus.

Hety AP—1)
d\ 22

2KaBo6. Ky6uunr xuppacu mm_ﬂE.

HLV U=
2-macaana, Paanycu R 6Yaran mapra KOHYC KO-
JauITUPHIATaH, Arap KOHYCHMHT JK K€CHMH yuunaru Gyp-
uarn a« 6y/ca, aCOCHHHHT pajuyCH, SCOBUHCHU Ba XaxMH
TonuJcud (71-uu3ma).

\w .

70- yn3ma. 71- unama..
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Euwuin Macanauuur waprura
Kypa wap paauycu R Ba KOHYCHHHT
yX wkecuMu yuunaru Oypuark a ra
reur Ba AASB Ttenr éuau. SO, Hu
[ap CHpTH OHJAH KeCHIUryHya Ja-
BOM 3TTHpaMu3 Ba £ HYKTAHH XOCHJ
Kaaamus, Cyurpa ASAE na =SAE=

—=90°, SE=2R Ba b&mﬂw 3Ka-

HH XHCO6ra 0AuHCa, ¥ %0133 AS =

= 2R cos m xocua 6yaanu, ASAO,

AO,=r =Rsina,

SO,= h=2Rcos? W. 72- uuama.

IOKopunarunapiad KOHYC AaCOCHHMHT [03H S=nr?==

unn_bm,ﬁ:na ra TeHr %m:a. KOHYCHHHI XawMu V==
= R?sin%a2 Rcos? w =3 =R3in%acos® W Gynanu.

XKaso6. KouycHuHr WMEES: r= Rsina, acosuucu
[ ==2R cos W. XQKMH <HM mR3sin%acos? w

3-macaaa. Konyc acocununr paguycu R Ba yK Ke-
CHMH yuupard Oypuaru a 6yaca, y xouaga Wy KOHYCra
TAIUKH YH3HJATAH MYHTasaM yubypuak/iu ndpaMHLaHHHT
xaxmy TonuiacuH (72-unsma).

Euum, Macananuur waprura kypa OE= R Ba AB =

BC=AC 6y.arauu yuyH, Qmﬂ.w AE. Bynmau AE=3R,

Jit:)

mmu,\lw AB &xu AB— qu AE=2/3R. AODE nau

ZODE= m., DO=O0Ectg W"bﬁmm HH 6332 OJaMu3,
Hlewax, Ssasc—=- AB-AE== 2RY'3-3R =3/ 3R}
XocuJa Gynanu. Y X0/02 NHPAMHIAHWUHT XAXKMHU
V= .w M%.QHW 3y 3R*Rctg W"v\w.mwﬁw w 6y nanu.
XKapo6. V=y3Rtg .m..
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Mawrrap

282. Kuppacu a ra Tenr 6yarau Ky0ra HYKH Ba TalIKH YH3HITaH
IMAPJAPHUHT PANHYCAAPHUHH TONMHI, ,

283, Kuppacu a ra tenr 6yaran Myurasam TETPasApra HYKH Ba
TallKW YH3HAIaH WAPJAPHUHT PAaXHYCIADHHK TOMHHI.

284. Kuppacu 4 ra Tenr G6yarau MYHTa3aM TeTpa’ApHHHT Gapua
KHppaiapura ypuHyBuH cOepaHHHr DafuyCHHM TONHUAT.

285. Kuppacu a ra teHr G6yaran MYHTa3aM OKTa3lpra MuKH Ba
TAWKN YH3NATAH 1UADAAPHUHT PALUYCAADHEM TONMHT,

286. Cepara H4XH BAa TAWIKH UYH3MAraH MYHTa3aM TeTpa’aApaap
XaXMIAPHHHHT HUCOATHHW TOTHHT,

287. TeTpasapra MYKd Ba TalwKM cpepanap unsnarad, 1y chepa-
JIap CHPTAAPHHMHI HUCOATHHM TONMHT,

288 [Uapra TeHr TOMOHAH KOHYC MUKM YH3HAraH. By sxucmaap
XaXXMNADHHHHT BA CHPTA2DHHHHr HUCOGATNADHHH TONMHT.

289. LWapra Ganaumiuru yHHHC pajuycura Tenr 6Yaran uuannap
MUKW uu3uarad. Lluansnapruur cupru mapHu 6up Hewa G6Fiaxnapra
6Ynann. Xocun 6Faran ¢uryparapuusr XaWMIaPUHUAT HUCGATHHH
TOMHHT,

29J. Konyc GanaHamurdMHr yHra TAIKM YH3HAraH map paruycu-
ra Hnc6ath ¢ ra Tewr. By durypanap xawmmuiapuHuar Huc6aTHHH To-
IIHHT.

291. Kouycra wap nuxkm wusuaras. Konyc tyaa cuprusnur map
CHPTHIA HHCGATH YJADHUHT XaWMADHHHHT HHCOATH KaGH DKAHAHIUHE
Hc6oTaaHT,

292, Konycra mwap Wuke yusuaras, Hlap cuprusuur xomyc acocu-
IHHr to3ura HucGatw 4:3. Vi kecum KOHYC yYHAAa XOCHJ KH.JaIMraH
GYPYAKHEHT KaTTANHIMEY TOMHHT,

293, Banaugaury £ acoc aiTaHACHHMHT pajuycn r 6firan KOHyC~
Ta HYKH YM3WIraH AP X2XKMHUHH TONMHT.

294, Ky6umar xuppacu @ ra Teur. Yxu KYOHHEr anaroHamy Gu-
dad yCTMA-yCT TYMIYBUM XaMia KYGHHHF KMPPAIapura VPHHYBYH HH-
JHHIDUK CHPT 4COCHHMHT PaiByCHHU TONMHT,

295, Kuppacu a ra rewr /6yarau MYHTa3aM TeTpasip UMAUHADra
WynRafi MYnH YMIKATAHKH, YAUHT KapaMa-Kapulhl MKKH KHPpacH uu-
JIMHIAD ACOCNAPHHAHT AMaMETDH 6¥au6 Xu3MaT KHaand. Unaunnpunnr
XaMMHUHH TODMHT,

286. Kuppacu a ra Teur 6¥aran Ky0 UMIMHIDra WYKH YH3uATaH.
LIuanuApHIHD X %MMHN TOMRHT,

297. Kwppacw a ra tenr 6¥aran MyHTa3aM OKTasAp UHAHHApPra
MUKW uM3darad 6¥au6, GyHIa OKTaSAPHHHT WKKHTa KapaMa-xapiuu
Yull LIMIHAAD acOCAAPHra MYKM YM3MAraH. LIMAMHApHRHT  XamMHEHM
TONHHT.

298, Tenr TOMOHNH KOHycra WYKM UH:HAraH HKKH 1apaapHUHT
6HDH KOHYCHUHT €H CHPTHra Ba acocHra YpHHaIM, HKKHHUHCH 3ca KO-
HYCHHHT €H CHPTHra Ba GHPHHYM WAPra ypHHAIW, llaprap xamMaapu-
HHHT HHCOATHHW TOMMHT,

299. Kecuk konycra map uuku umsmarad, Kecnx KOHYC XamMu-
HUHr Iap xaxmura suc6aty 13:6. Kouyc acoBuncununr acoc Tekme-
JMTH GHIAH TAMKUJ STrAH 6YDPYATHHH TONMHT.

300. Konycuuur 6asanainru A ra, wy O6alaHIAMK OGHIaH 3COBUM
Tallkna s1raH Gypuax a ra Tenr. Mapkasu KOHYC HuMaa oM awran

XaMLa KOHYCHM MKKHMTZ TeHTom ¢urypara AXPAaTYBYH CQepanuur
PainyCHHYU TOTMHF,
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301. TerpasipHuHr &H KHMppataph ¥aapo Tux 6¥aub, ﬁm:?f\
pu @, 0, ¢ ra Teur. TeTPasApHHMHT XAKMW BA yHra TauIKH xm:a_,m‘n
cdepatHuHr paavycHHA TOMHHT. ) L

b Wom. Konye uunnunp Gunas yMmyMmuid acocra sra 6§aud, yyy .\
AVHID WKKMHUM aCOCHHHHI Mapxasura vxo::mEB:% E:a::%w:zﬂ:
KOHYCHUHT T¥aa cupriapuuunr nucbataapu 7:4. KOHycHuHT Jiy a__w

i HHT.

H AcoBuMcH opacuiard GypuaxHu TOA ) :
Aa 303. mmbmzhﬂ:; h ra Tesr 6Y¥AraH KOHYCHHHI €H n:?M:s 0.
faucbataa 6VaysBun (HMCOAT KOHYC Yuulaa x:aooa‘m:nxmv n::mvmfh
AuameTpH Kouyc 6aiaugnurura TeHr. Kouyc panuycHuu wom(.a_,. Y

304. BasaHiAMrA KOHYC ACOCHHMHI Danuycura TeHi w Pay .
AHHIAD KOHYCTa HYKH 4u3uiran 6yaub, UHAHHAD TyAQ CHPT ”S; z:
Hyc acoc osura nucbaru 3:2. KouycHHHr JKu Ba ACOBUMCH Eoﬁw
4 6ypyakHH TOMHHT. } } )

305. Acocu Tyrpn Gypuaxau yubGypuax Gyarad q%%ﬂoﬁ?;mv
gap MuxwM uM3uArad, Acocna T¥FpH Oypuak m:%hm: _.sm mmfs\
TYWUpdarad 6arasianK A KaTeTAapUHHHC OupW OHAAH a OYpPyy xo\

TOIUHT

AN Kuaaau. [IpH3MaHMHT X2XMHHH .

c mca. Yubypuakau MYHTa3aM NHpaMujara map Hukp u:um_\;:_z 5
AHG, MUpaMMAa XaXMHHHHT UIAP X&KMUIA HHcOATH ww_\wimms o
:_‘_mmz_\:ﬁ &H SFMHHHT acOC TEKMCHHArH OHlaH XOCHA KM 3?57

FHHH TOIWHT.

307. Acocu ¥Txup Oypuaru a 6§aran pomGraH :moqu 6
AMpaMuara r paguycad Wwap uuke umsaran. Ilupamuna =_”_ &
acoc TeKHCJAHrH Guaaw B Gypuak Tawmxua stand. [Inpamunaiigy
MHHH TOIHHI.

308. ABCD yubypuakau nupamusaga DA, DB Ba DQ: 5_35
y3apo tuk 0§yau6 AB=BC=a, BD=b. [lupamurara HiK ;55;_
aAUyCHHU TOMHHT, ;
Emvwwmn?w\%mqmwm_s TYpTOypuaKin mupamuiara TawKw asw:mém:
PALMYCH YHra MUYKH Un3vllaH Map PajuyCHAdH yd zﬁ:@m xs:m. !
paMujaHuHr €H €rd OuJaH acoc TeKHCIurd Opacuiaru yp Wy "

HHT. 5

" 310. [Wapra Tamku uA3HAraH KOHYCHUHI Tyna CHPTH 1I4) ¢

xaH n MapTa karra. [lap XaMMHHHHI KOHYC XQWMHUTA HACOANy,

THHT.

311. Paguycu R ra tenr 6yaradH wapra TamKd csws.q*mm: i
KOHYC T¥aa CUPTHHHHI IIap cuprura HucOaTy m ra TEHT. mos:.

HHT
aCOCJIapHHHHT PaAHYCIaPHHA TOIHHS, 3

e 312 kEmES TAIUKA UW3HATAH KOHYCHHHT T§aa CUPTH M;_u o, ]

Aas 7 wapra karra. KoHyC SICOBUMCHHEHT aCOC TEKUCIHTH Oy e

ran © HT.

KH1 KHJITaH O%ﬁsmﬁ::: TOMU

313. Kouycdunr danaHAMMCR YHIa HYKA UHBHAFAH Emﬁssf
Lan TYpT smapra xaTTa. KOHYCHMHF fCOBYHCH O ra TeHr. :OzE__s
&H CUDTH Ba yHra TAUIKH YH3WJITAH IIADHUHT PagUyCHHH qom_.fn

314. [Fu éxnapu xsaapar OfaraH yudypuakin MyHTas _55:

R paamycan wapra wuku uusuara. (lpusma KHpPaCHHUHT 55_:

TOTIHHS.

o 315, ABCD yubypuakan nupamuiendur L) yuugarn Gapg -

6ypuakaapu TyFpu. lly nupamnnara Tallky 4A3nIraH Emws_:q i

Kasn, ABC yudypUaKHUHI OFMPIHK MAapKasH Xamaa D uyxr 9\6%

’ P ~ —)

M YM3MKLA ETHWHHM HCOOTJIAHT. )

p 316, TeTpasipHHHF Kapama-Kapill KHppalapu ysapo :6:5

Kyasp. Kapama-gapild KHDPPANaPHHHT  YpTasapHuu mxgmssgz

iy
fmm
%;

D1y
10



Xap GHp KecMa Iy TeTpasapra tam
TEHM SKAHIHIKHY MCOOT.JIaHr,

317. Bup yunura xoiinamran Texuc Gypuakaapun 1yrpu  6¥mrau

TETPASRpra WuKH Ba Tamw 3)
reTpASpra Wikh KM maprap ausuarad. 2R :r>3(14V'3) okae
318, ABCD retpas
Ipra r paiuycau ma

ra i HYKH y
ﬁmwwwwww_mww wm EKnapura napaanen %E,mzvqmz:na:ﬁ“wﬂﬁ.mmw:.Hw.
paszps Em%“.w Ta Tetpasiap awparagu. Ly rerpasapaapra Hukm a:.

P PARHYCHAPM ry, Iy, r3, ry 6¥acuH. ri+r, + J.l.blmm

oxm:%w% HCOOTAAHT.

..:usanmrw.mwmmww”mxm_: MYHTa3aM NHpaMHIara xKy6 Ky#HAarusa HuKu

KOnran o pavonAr TYPTTA y4H NUPAMUIAHKHT EH KHppatapHna &Tamw,
yin NHpaMHA2 acocuia €TamH. Arapma KyGHuuar xmi.

4

|©u< SKaHUHH HCOOTIAAHT,

KH YH3HJATaH LWIAPHUHF PAAHYCHIa

MH Vi, nupamunasuer Xaxmu V 6¥aca, V<

320, Kecuk
KOHYCHHHT SICOBYHCH &
ran 20, H CHDPTH I03Ura TeHr
A:a:ﬂ: P3HUHF paauycHra TeHr. Byumal xecux komyce o ik
wm_zuwzxsm SKAHAHUTHHU HcOOTNaHT yera WApH wH
. KeCMK KOHyCHMHr 6anaH {
ripnon 3 AJATH YHUHT ACOCAa DHRUHT
:.:m: amwmw:bm ypra nponopuuonannup. Bymna#i xmosm KOH Qﬁ:m:ﬁ.?
b z%zzs: IKAHJUTHHU HCOOTAAHT. y HapH
. T y .
YPTOypuaKkin MYHTa3aM NUpaMMara HYKH Ba TAIIKH YH3H[Ie

R

o> V 341 sxanuun ne6or-

TaH wapiap painychapu r pa R 6¥acun.

JIaHT,

323. T
- m:ﬁ%ﬂ&%«ﬂﬂﬂ.: hﬁﬂhw? ::Szmﬁ:::n & &Fu acoC TekHC
stanu. [lu .
WAPHAHT pAJUYyCH r ra ] e
Tenr. llap wma ur
mapRUHT p pXasHiaH nHpamu
p wma.a%ﬁam_%mﬁ_mm: TEKUCIUK XOCHI KHAraH zmnszmowsmh qwmwwﬂ;(
rar Y Swﬁsﬁ::nzﬂwﬂwﬂ.z :m_umzﬁmm:ma Ganangnury kb ra, v::”—.
vmh:mﬁ:m: Sypuar - tlupammpara Ttawgu ywsmiraw map
25. Xax i
i movwn: zw_wz/v\_n_.whm,ﬁ:m%uamwaxo:%ﬂm HYKH YH3HITaH NHPaMH-
ran 1y
:mo_%v.m ﬂ:nmg:bm:::_‘ K3WMHHH TONHHT YFPH Oypuaciu ya0ypiakaaz
26. Ku -
anss | :wm_wmm N:Sa TeHr GYJran Ky6ra UMIMHAD Ky/iHAarvya Hukn
i xan a:u.mnow: mwmw_hm_.x%mmsm_. Anaronaamna €raid, WHAHHAD
r yura yuu opgaau ¥ -
bt} m%wmw:.v:__._o:?:pn:xzﬂ éH CHPTHHH 3_:“”? VIVEAH Tewdicinape
. ypuaxau MyHTasaM nmupamupara R panaycan wap Tamxe

yu3uarad. [Mupamunan
HHI y4Hjaaru "
KHPDPACH V3YHIHCHHYK aonsw_.. TeKHC Gypuaru a Gyica, YHUHT &H

328. E S &
28. En Kuppacunarn ukkd éxam Gypuaru 2a 6jaran yubypuakan

MYHTa3aM TIHpaMHjara
Wap TamkKH yu3
I1ap xaxMHra HuC6aTHHU 3:5:%. ara.  Tlupawina. xaxommumr

329, :_\_szhm:::q acocH ToM
pov6aan ubopar. AcocHia xoin

Xap GMpH ¢ ra Teur
TONHHT. ¥ + Hly napavi

w:s @ Ba yrxup Gypiaru a 6Yaran
UIFaH HKKM €Kau GypuaKhapHUHC °
ara HYKH YH3HJITraH 1ap XaXMHHH

330. UI
wy o qu%.mﬁzo:ww_nzsmﬂ yuunau J1u6, yHuHr acocura ypmsaan. Ko-
HCGOTAAHT. %vaxﬁﬁﬂﬂﬁwwmnm: aft Hicomnea Opanay A
T anjpaf uucbataa 6yaann? .
OHYCHRHT fICOBYUHCH ACOC TEKHCAMiH 6MAaH ¢ OypYaK Talle
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xun stann. Illy komycra map Tamikd UH3HITaH. Konyc XamMHHHHT
HWAp XXMHra HUCOATHHH TONHHT.

332. ABCD Tetpaszpaa AB=6, CD=8 6§au6, xoaran Kuppana-
PUHHHT Y3YHIMKNADH Y/ 74. Terpasapra TallKK WUH3MATAH IMAPHHHT
PALMYCHHH TOIHHT.

333. Yu6ypuakin MYHTa3aM nupammuiara R panpuycan map HIKA
auauiras. [TMpaMHIaHURT EH KUPPACH ACOCHWHT TOMOHHIA TEHT. Mu-
PAMHIAHMHT X2XMHUHU TOMHHL.

334, Kuppacu a ra Tenr 6yaran MyurasaM TETpasApra WUKH 4H-
SUATaH TEHr TOMOHIHM LHAHHADHHHI GananJNUIMHH TOUHHI.

335. LiuausapHUHr YK KeCMMH TOMOHH & Fa Tenr 6yaray KRaapat.
[y yuuanHnpra MWYKW YH3HATZH TYpTOypuakin MyHTa3aM nupamuia-
HHHT €H Ba T¥na CHPTAARWHH TOMMHI.

335. Panmycu R G¥arau mapra TYpT6ypUAKIN MYHTA3aM THPAMH-
1a WuKA dpsuiarax, Arap Gy nmpamnia acocura TaWKH uusHaTan ai-
JaHWHT PanMycH r ra Teur 6yJaca, nMpaMuARHUHT XAXMUHH TODNMHI.

337. Lluanunp Ba wap Gepuiran. [iuamugp acoCHHUHr Ba wap
-KaTTa NOHPACHHMHT Pajuychapu TEHI. Liuauugp TyAa CUPTHHMHT 11Ap
cHpTHra 6yarag HUCOATH m:n. YaapHUHr XakMIapH HHCOAaTHHH TO-
THHT. )

338, UpnnHNpHUHr GalaHIJIMINA acOCHHHET paRMycHra TeHr 6¥-
116, YHEBr YSYHIWIH @ Ta TeHT. Linauuap Yxu opxaru 60uiKa LHAIHH-
JIIPHK CHPT YTKA3HITaH 6¥an6, Gy cupT GepHIran LRIHHIDHH WKKR
Gynaxkka, HMHr acocd 5ca Gepriran UHIMHID ACOCHHHHT afl1aHacVHu
yaynauxaapu 2: 1 HucGatna OyaraH uxkuta &iira Oymanu. Huauugp
KatTa GyAarvuHuHr &H CHPTHHH B3 XQXXMHHH TOMHHL.

339. Konyc Ba ApuM 1WAp Pajuycw R ra Teur 6yaran ymymufl
acocra sra. Arap KOHYCHHHT XaWM¥ sfipuM ILIapHAHT XaXMHra TeHF
6§aca, KOHYCHUHT &H CHDTHHH TOMMHE,

34). Pannycn R 6yaraH spuM umapra Kky6 WwyHnail HYkH UM3HI-
rasxy, yHUHT TYpTTZ Y4n SIpUM [I3PHUHT acocusa ETajM. KOAraw
TYpTTa yUM 3CA YHUHC Chephx CupTara woinamran. Ky6HuHT XamMH-
Hu xucolianr.

34]. [llap cerMeHTHra WYKM UM3MAraH KCHyCHUHT éu cuptH 6y
cerMeHT ACOCHHHHF 1031 CuaaH yHHHT &M CHpTH opacuia ypra mpo-
TOPLBOHAT MHKAOD DKAMIHI HHH Hc6OTIaHT.

342, Yy Gypuakiu nHpaMHIAHAHI € KUPparapH 4, b, ¢ ra TEHr;
‘yuujard bapua Teknc Gypuaknap 90° nau. bup yun nupamuna yuuia,
yHra Kapuu &Trag yuu 3ca NMpaMHaa acocHna &Trad WYKH UH3KITAH
KyGHUHT TOMOHHHHM TONHHI.

343. flpuM wapra HUKHM YH3HATaH KOHYC y 6unan yMyMuit acocra
ora, TAIUKH UM3WATAH KOHYCHMHT acocH 3ca ApHM IIA[HUBF acoC Te-
kucimruna €raan. Tamku YM3MArad KOHYCHHMHD YK KeCHMu TYFpH
6ypuaxan yubypuax. Sipum 1MapHUHr cHpPTH KOHYyCA2p &H CHpPTAApH-
HUHT opacHaa ypTa NpOMOPUHOHAT SKAHIMIMHH UCc6OTIAHT,

344, 1llapra TeHr TOMOHIN KOHYC wmw TeHr TOMOHJH IMAHHAD Tall-
Kn uyusuaran 6yaca, m_wﬂ S,-S.Ba V= V-V, #apun HCOOTAZHT.

345. Arap MKKH KOHYC yMyMuit 6anaHINTHKKA Ba napannen acoc-
napra sra 6yaca, y Xoafa yIapHuHr yMyMuil 6FrarUHHHT XaKMH Xap
6Hp KOHYC XamMAHHHI TYPTIAH GupHura TeHr 6YJIHIIAHHA HCGOT KHJIMHT.

346, Yx wecumu kBanpaT O¥aran UHIHHIPra yuiapH LUIHHIAD
YKMHMHT YpTacuaa GFaraH MKKMTA KOHYC scaarad. Arap UMAHHAPHHHD
Gananiiury 2k ra Tewr 697ca, KOHYCHapHUHP T§Aa CHpThapH HHFHH~
IUCHHH Ba XaXMJapu AAFHHAHCHHH TONMHI,
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347. Wap, ¥K kecumu xsaipar 6Yarad uMausgp sa xoHyc Gepua-
rad. LlniuHap Ba koHyC OMp Xua acocra sra, YAApHHHr GaJaHLTHKe
JIapH 9¢a wap AHaMeTpura TeHr. LIMAHHAD, 1ap Ba KOHyC XauMmiIapH
Kanjail uucbaraa 6ynanu?

348. Arap map cexkTOPMHH 4YerapaloB4H KOHYC CHPTHHHT 1034 Q
ra, chepuk cerMeHT CHPTHHHT 103H 5ca S ra Tenr 6¥xca, map cexTo-
PHHUHF XaXXMHHH TOIHHI.

349. Paaumycu R OVaran mapra TYpTOYpUaKkaH MYHTa3aM nupa-
MHIA MUYKH yu3narad Oyau6, OGyHJa nUPAMUAAHWAC ACOCH YHTA THK
6¥aran pagMychu TeHr MKkura OYnanw. Lllap cuprunm aHumKaawr.

350. Paauycu R ra tenr ©O¥aran mapra n Gypuakaum MyHTasaM
nMpaMuia HuKM YM3HATaH., Arap nypaMuja SHr KaTTa Xaxmra sra
6§nca. ypUHr GanaHAAMIHHH TOIMMHT.

351. Pasmycun R ra TeHr 6yarad wapra n 6Ypuakiy MYyHTasaMm
0pH3Ma HUKH YH3HJArad. Arap npuama sHr KaTTa xaxwmra sra 6yaca,
YHUHT GaJaHIAMTHRH TOIMHT.

352. Ky6uuur xuppacH & ra teHr. KyGuuHr OHpP KHPDACHHHHT
y4napHuaaH YTYBYH Ba YHra Kapiin €TraH KHPpajard HKKH €Kau Oyp-
YaKHHHT SKJIAPHra YPUHYBUH LIAPHHHT PAAWYCHHK TOMMHI,

353. KuppacH a ra tenr 6yarad WKkHTa GHp Xua Ky6 Gepuirasd.
Arap 6npunuM Ky0 ¥3uHuHr &KaapuiaH OMPHHMHr ¥PTa UH3HWFU ATPO-
dnna 90° ra Gypuica, y X0aRa ¥ MKKHHUM KyO GHiaH ycTva-ycT Ty-
wand. By ky6aap ymymuii 6y aardHHHT XaXMHHH TOIHHT,

354, KyGuunr xeu 6up uxkxuracu Oup xuppaxa &rmafiavwran T¥pr-

T4 yYH KapaimMoxia. By TyprTa YYMHUMHr Xap yYTacH OPKaJlH KECyBuM
Tekucauksap Yrxasuarad. Ly ycyn 6maan xecH6 TaunmaHrasjaaH cyHr

" KYOHHHT KOJAraH KHCMHHHHP X2aXMHHHA TonwHr., KyGHHHT Kuppacu a ra
TEHr.

353, Ky6uunr ymymuwii yura sra 6yiaran xap yuta KHPPacHHHHD
OXHpJApHIA KOHIAWTaH YUYTd YUH OPKaJM TEKHCAHKIAD ¥TKA3UAraH.
Arap kyOHHHT KHppacH a ra Tedr O¥aca. 6y texucaukaap Ouiad
gyerapaiaHrad MUCMHUHT XAXMUHA TONMET.

a56. Knppacu a ra tedr O6¥aran uxKuta 6HD Xua KYO HKKH Ka-
paMa-Kapliy EKAapHHUHI YPTACHMH TYTAlWITHPYBYM yMyMHH KecMara
sra, JekuH Oup ky6 6y xecMa arpoduja HKKHHuMcMra wucOatau 45°
ra Gypuarad. Dy xyGJapuuHr yMyMmuil O¥J1arHHUHT XaKMHHH Xamaa
6y xyOaap OupaamMacKHian Xocui 6¥Aran UCMHRHI XaXXMHHA TONMHI.

357. Kuppacu a ra Ttedr Oyaran MkkHTa OUp XH1 KYyOHRHI AHAro-
Haanapu Outra TYFPH 4u3HKAa €rand. MikknaHuu kKyOHUHr Yuu GHDHHUH
KYGHUHT MapKasH OHJaH yCTMA YCT TYWAAM XaMJ3a MKKMHUM kYO nua-
roHain arpopuna GupuHuH Kydra HucGartan 60° ra Oypuaraw. By
KyGaapuunr ymymu#l O6¥AaruauHr XaXMHHM TOIRAHT.

358. Kuppacu 2 ra tenr 6yarad uxxmTa OHp Xua ky6 Kapama-
Kapuiu KUppalapHHHHT YpTanapuHu TYTamITHPYBYH YMyMHH Kecmara
ara, JeKknH 6up xy6 6y kecma aTpoduna uxKKUHuUHCUra Hacbartan 90°
ra 6ypuarad. By xy6aapuHusr ymyMmuii OG¥narnHUHr XaMHHH TOIHHT.

359. Kuppacu @ ra tenr OyaraH uxkurta OMp XHJI Ky6 ymymu#
IYaroHaira sra, JekuH OHp Ky0 RMAroHajra YHHHr aTpoduia HKKHH-
uypcura uucoatan 60° ra Gypuaran. By kyGaapuunr ymymuil 6¥aaru-
HUHT XQ:KMUHW TOMMHL,

360, MyuTasam TeTpasip €KJAPHHHHT MADKA3JapH SIHTH TeTPasAp-

HHHT yujapu 6yau6 xu3MarT KHWJIAAH. YJIapHUHI CHPTJAApPH HHCOATHHHA
Ba xawmlapH HUCOATUHH TONMHI,

36l. Kuppacu a ra Tenr OVAraH HKKUTa MYHTa3aM 71eTpasip
yMymuii 6ananiinkka sra, JexHH Onp Terpasap Oy GalaHiauK aTpo-
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JApHHHT

¢uia HKKMHUACUTA mncbatan 60° ra awvwm_..\_ﬂw. By tetpasapaap

y HH T .
it FPHHHMHT XQWMH Ba CHPTH ]
wzmz“_wmw a&mwvmns 4 ra TeHr GyAraH HKKATA MYHTA32M Mwhm_wwpw%mw_-
Al 6anaBiinKKA 9ra, JEKHH OHPHHHAL yun %zﬂﬂmawm i, _acock:
z_\:: mapxa3nia Ba aKcuHua wofi1aniras. 83 %wbgmo T
M,_@Emémn:::ﬂ romoniapn mapaaien. By TeTp

¥ AWMHHN  TOMUHT. -
3=~wﬁw;:mwmwun= a ra rteur Oyaram AKKWTAa MyHTa3am TeTpalilp

¥ BYH YMYMHH

apaMa-Kapu K¥ppanapuHuar ypranapuHu mﬂnam%ﬂ%mmw A ooawaw o

mwnzmqm 3ra, nexuH 6up TETPadip HKKUHIACH msE. e o TOMAAT

ras. Dy TeTpa’iprapuunr ymuyuuit Oy narut oD VY-

pra 364 Kuppaca a ra Teur Gyaran HKKUTA E.mm» M T s

muit 6anaHLINKKa 3ra, JeKHH GUp qm%mgvm mﬁmawammwnﬁamvmxm_. o
HxxuHuAcHra Hucbaras 30° ra Gypuaras. DY p :

i 6y UHT X33 MHHH TOIHHI. Jwy-
. wm.w%mmmﬂﬂcmo:xn.mm tedr Oyaran MKKATA Emamuwusmmwﬂﬂw_.h@mn?w-
muit amwmxﬁxzxm sra, JAEeKHH m:vﬁﬂwﬁnwhs %___ﬁmﬂwa: bR

3una Ba A4KCHBYa KO . n A
mmwmz zwwmwﬁw TeTPasAp . acocura aucGaran 60 uwﬂn 6ypu y
wchmwugm?::_. ymymuil G§naruHubc X2 WMHHH Mw:mm .Emmnmm Sip-
366, Wkkura MyHrasaM .8aﬁmuuﬂgwwhhzmm%svm?nm e o
HaTHkaga yrap vk raH el
aﬂEﬂwsﬂmmwmwmum: napavuia 0xTATa m:@mzam%ﬁﬁmm:m‘%w: ?wn
Tt ¥ quapun Aeb Kaby! rat,
a7 TYFpM TipuaManvnr yaaaf 1 e
NMMW%%MWE\_EVN %:Eumn: 4 ra Teur 6yica, xocun Gyarad p
| s ¥ TOMOHJH
ﬁfwﬂ: wwwn 2 1aHACHHUHF DAlHyCH r 6§aran wﬁ%ia%%.. o

HYC w%m:nm:.fm Kol AaWITHPUITAH! ?mnms:m\ xm Macn i Ko-
_%:w sra, Xap HKKHTAtH yMymuil fcosyura 3rd. :ﬂaﬁwsi T
MQQEV AcocAapUBHHC MapKaslapria éTrad TNHApaMH]

y HaamTHpUI-
stw*mw dazoza ymysmuit yura ara 6yarag n T2 KOHYC XO p

i g . Konycuunr
rag 6yau6, yaapHaHr MKKHTACH %zwzs:mmmwowmmww_.w; y
i : a 6¥arau Oypy .
qu:sai M YK KecuMaa XOCH .
y 363 m‘wvamvégs MyHTa3aM n¥paMmupara s;mw mwzwwmwmzn o
ra Em?m@:szﬂ Mapkasaapi ycTma-ycr Tymwaiu. 1inpal
rexuc Gypuarnny TOTWHT. )
Eﬁswuo @mp_wvnéox R Ba r Gyaran HKKH SE?\%@:EQ:M ﬁ”wm—mwm
a zo_.&.n SEm:J:wE;:, By yuara wmucmiaap Ouizn yerapar
T
MHF. 5
UCYDAHHED X2XMWHKM TON ) . 1o voa-
¢ VN%ﬂ Pazuycaapuanar HuCOaTH vcﬁm TEeHr @m_mw: %_Mﬁwzsﬁmwmwwmm?
) %osmmh:. By wapaap xoHycra Kyiunaruaa :mfso quzran: Wik
w%:smﬂ MapKa3napu KOHYyC ¥xuna %o::%ﬂmﬂmwm: Wm S, oij:.m ey
z " ;
& cupTUra, HKKHHUMCH Y upTara you-
Mwwwgﬂmmgmv W_Ggmn: AHFAHIACHHMHT KOHYCHMUT TYA2 p
ATHHY TOTHHT. 5 ) -
::nowqm Paguycnapu R Ba 1 G¥aran MKKH 1ap %mwﬂw awhwﬁw;ww s
By mapaap KOHYCra Kyfimnarnya Wuka Emmsﬁ L Omprm
mwr nW.EE. acocnra Ba 8H CHpTHra ypHHaidd. MWMMWN? S o
«:B ypunkm afinanastapn KeCHK KOHYCHHHT caz)
mm_wﬂz:amhx fily kecHx KOHYCHUHF CH CHPTHHU TON mu s xonyera
373. ¥k kecmmunudr yuuiard Gypuard o _.mEam%—,E.N%Mo:%n iycra
cepa nuxn umanaran. Coepara xomycra yxma zzu_wmn: O Xan-
unzparaf, Arapaa Gnpunuy KOHYC XaXMUHHAT H
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MHra HUCGATH @ ra TeHr 6¥ica, « 6YpyaKHHHT KATTAaTMTHHH TOTHHT,
@ HuHr Kannad xu#mataapuia Macajaa euMmra sra?

374. Bazannnurn 10_cM GYaran TeHT TOMOHAH KOHYCHHHT AaCOCH
T, TeKHCAHKLA &TafiH. ¥3apO YPHHYBUH TeHr waprap T, Texucankka
B2 KOHYCHHHT €H CHPTHra YPUHAAH. By ImapiapHuHr paguycnapueH
TOMHUHF.

375. Konycra Gemrra TeHr wap so#namtupuiran 6yiu6, 6yaap-
AaH TYpTTacH KOHyC acochia Erub, Xap OMpH GomKa MKKHTACHTA Ba
KOHYCHHHT €H CHPTHTAa ypHMHAaAH. DBemunuyn 1I0ap KOHYCHHRI &H CHp-
THra Ba jacraaGkv T¥pTTa mapra ypunaau. Arapia 1apAapHUHT
paavycaapu r ra TeHr 0yaca, KOHVCHHHC XaXMHHH TOIMKHC,

376. banannauru 4 cm, acoc alHnaHacHHMHr panvyce 3 cM Gyarau
KoHycHunr acocu 7T, Tekucamkna éragd. OaTHTa TeHr mapJapHUHL
Xap GHpH HKKHTA KYwnucura, T, TeKuCAHKka Ba KOHYCHUHI €H CHp-
Tura ypwanu, Wlapaapausr paanycwus Tonumr.

377. Papmycaapu r; 6ydran ukxuta map Ba paiuycaapu ry 6ya-
TaH MKKMTA wap 7, TekHciMkAa Kyfunaruua WORNATHPH AT aH; wap-
JIAPHHHT Xap OMDH KOJray yuracura Ba T, TekuCIMKKa YpPHHARH.
ry3ry HA TOINHHI. ,

378. Panuycnapn R ra temr 6%aram yura map T, Tekuciukna
€Tany Ba Xap GHPM KOAraH MKKRTACH GUAAH yPHHALH. Bepuaran map-
aapra sa T, TekMCAMKKA GHD BAaKTAA YDHHYBUM WAPHHHF panuycHHH
TOMHHT.

379. Panuycu R ra Tewr 6jaran 6utra wap Ba paiuMyciaapd r ra
TeHr Gyaran uwkkuta wap T, TekHCIMKAA 6TapH Ba V¥3apo ypuHaznm.
Bepuaran mapra Ba T, TekHcauKkxa Gup BagTaa YPHHYBYH IapHHHT
PaJHYCUHH TONWHT.

330. Paguycnapw r ra teur G6faran Typrra map T, 1eKkHcAHKRA
Kyflugaruea woflaaWTHDHATaH: yJapHUHT MapKa3JiapH TOMOHH & ra
TeHr OYaran KkBaipar Tawkua srasu. By t¥prana mapra YCTKH TO~
MOHAAH YPUHYBYH GEWIMHYH WADHUHT PajuycH R ra Teur 6yauo, y
T, TekucaMk 6uAad yMymuH Hyxtara sra smac. Bemuuug LIapHHHT
SHIr I0KOpH HyKTacH1aH T, TeKHCIWKKAaua O Ara# Macodand Tommmur.

4, r, R nap opacuna xasaail Mynocabar Gamapuirania macana euum-
ra sra?

381. Pasuycaapu R ra Teur 6jaras Typrra wap 7, Texucinkna
KyHunarnua €ragu: Gynapgad yuracm ¥sapo YpHHALH, TYpPTUHUHCH
9ca Oy yuTa WAPHUHT WKKWTACHIA ypHHAAM. BynapHuur yCcTHra panu-
ycaapu r ra TeHr 6yaran ¥3apo yDHHYBYH MKKu map kyduaras Gy-
AHG, OyMapHHHr Xap OMpM yuTa KkaTTa mapra ypusanu. Karra Ba
KN4YHK IIapJiap paasuycaapd HUCOATHHH TOMHMHS.

382. L{unMHADHHHT Hyura paluycu 4 oM 6¥araH HKKHT2 WAp Ba
pazuycH 5 cM 6yaraH GutTa Wap Kyiinnaruua Woframrupuaran; xap
Grp ap KOAraH MKKHTACHra, LMAMHIDHMHT &H CUPTHra Ba uHAHHAP
AcoCAapUHWHT GHpUra ypuHanu LIMAMHAP acOCHHMHr paiHycHHu ToO-
TIHHF.

3383. Acocunnur pamuycs R ra Teur 6§aran UHIHHAPra k Ta TeHr
wapaap KyHHRAarHya mOHAaWTHPHAraH: Xap 6Mp wmap UHIHH APHUHL
€H CHDTUIA NACTKH 4COC TEKUCHMIMIA Ba WKKHTA WIAPra ypHHALM.
Cyurpa ¥ma paauychain k4 1- Wap OAHHHG, Yy UHJIHH]IPHHHT
YCTKH COCHTA B2 OMAMH XKONAAWTHPHAraH & Ta WADHUHI XaMMaCHIa
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OHD BaKTAa ypHHaAuran KHiu6 xo#tnawtupuaran, L{nauHapHuHr xaK-
MHHH TOITHHI,

384. Kuppacu @ ra teur O¥aran MyHTasaM Terpasipra Tt¥prTa
TeHr wap KyiuaarHua woHAamTHPHAraH: xap 6up map Koaraw yuTa-
CHra Ba TeTpasApHHRr yuTa €rura ypuHagu, By mapaapuuar paauy-
CHHH TOIHHT.

Eunanmu mypakkaOpox Oyaran Macananap

IOkopuaaru GobGaapaa GepusraH MHCOJ Ba Macajazap-
HH €YMIl YCYyJ Ba METOAJapH OWJaH TaHHWHJALH. By me-
TOAJAPHUHT MHUCOR Ba MacaJaJapHUHT Gepuiuwura Kapaé
PAUHOHAJA TAHNAHHIIH Ba TAaTOHK KHJIHHUIIH MHCOJ Ba
Macajajap eyniina MyxuM axamuarra srafup. LyHuur
yuyu Oepuiran xap 6up MacaJaHH TaxJaHJ KUJAUDI Ba
yHia xatHawaérraH MaTeMaTHK KOHYHUATA4pPHHUHI Mas-
MYHH, MaKcaiu Ba y3ap0o OOFJAHKAHTMHH AHMKJALl HATH-
Kacuiaa 6y MAcaJaHH eYHII aJrOpUTMHM AaHHKAAHAAMU Ba
Wy aJropurM 4acocHna Macajadu euwgand. By ypunaa
Gepuaran Macana ¥3 maprunaa Kauia# mateMaTuk OOF.a-
HUIHY CaKNAA€TrAHAUCUHN AHUKJAAIL BA YHU CUHTE3 KUJIHIU
myxumanp. By 6§ummna xenrupnaran sapuantiap Mucoa-
Jlap Ba MacajajapHu euuliga YKyBuUHJAap Y3AaPUHUHT Ma-
TeMaTukajaH OM/IUM Ba MaJakajapUHH YHYMJHM HIIAATHG-
THHA KOJAMACIAH, MaTeMATHKAHM YPraHull cOXacHaa siH4
Xam 4yKyppoK MareMaTHK Ba MaHTHKHI Tadakkypra ara
Oyaumaapy MyMKuH. DyHaan Ttawkapu yaap loxopuaa
KYpuO yTuaraH MacasajapHH ed4uil MeTOAJapH 6y iHua
oJsrad OHIMMJIAapUHH AHafa OofiuTanugap XamAa TAKOMHUJI-
JaumTapanuaap.

l-BapuaHr
1. CoananatiTHPHHL:
1—yT—x \%x—1

1+/1~x .
— + - + Y 1= x2,
l—x+y 1=x 14+x—yT1+=x 2 4

2 AcocunAHT TOMOHH @ G¥aran yu6ypuaxiH MyHTasaM npH3Ma
acocuHuur 6Up 10MOHH GYiiM4a aCOC TEKHCAUrH GHIaH a 6ypuak TALIKH.
STYBUM TeKHCAMK ¥TKasuaran OFaca, NPUIMAHHHT TeKHCJAHK OuIAH
KeCHArauaaH KoaraH GYnarvHMHC EH CHPTHHH TOMMHT,

3. TeHrnaMaHu euwHr:

,w_omaku + _om«\w. w«\.mnu 0,5 Ao_omﬁh+_ _ w_on:kv.

4, Tenrnamanu eumur: sin®x 4- 3cos%c = 4sin x cos x.
5. y =y 1—x? srpu unsnkuuur OX ¥ atpopmpa alnanmmunan
XocHJa OYAraH mWaxKa XaxMuHHH TOMHMHT,
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2-BapHaHT

% mv =z arcsin 4
1. AHauaTHE MCGOTAAHIr: arccos 5 —arccos 7= 5
2. TypHcT MKKH WIaxap opacuaard Macodanu 3 KyHA2 Gocu6
1
Jrau. Y GupuHYH KYRH 6yTyn Hyanuuc N KucMHHH Ba siHa 60 KM,
1
HKKHHYH KyHu OyTyH HYJAHMHT " KHcmuan Ba gHa 20 KM, YuHHYB
23
KyHd 3ca GyTyn HyasuHr 0 KHCMHHHM Ba Koiran 25 KMHH 60cub

Jram. HUlaxapaap opacHAard MacobaH TONMHT.

3=
3. Tenwraamanu eyusr: ctg AM — kv —sin (28 — x) =
secx — COS X

- cosec X,

, 2

4. xy+3=0, 3y+ x =0, x = — 1 unsnnap Guian uerapaiauran
103aHU TOMMHT.

5. Tenrcusmukuu ewpnr: ¢ 9% + 3% —2 » 9 — 3%, .

3-BapuaHT

1. Typroypuakax MyHTa3aM MHDPaMH]a aCOCHHHHT TOMOHH ! Ba
acocHia M MKKH éxam 6ypuard a OFam6, my nHpamuiara 1ap XKOH-
JawTupHAraH G6¥iAca, YHUHT MapKaiMiaH NHPAMHAZ CH KHppacuraia

6yaran Macobasn TOMHHL. .
9. Teurcusauxun ucfortuanr: lg(n 4 1) > on +lgn neEN.

3. AdfinvarHu uc6oTAQHT:

3
sin? (3= — 4a) - 4 cos? AM " — wnv —4

5
nomA.W - #v — #O%Awn - .wl av

== ctgtla. *

3—2x
A..ﬁmm_.o:g:z::mn::n _om:l\,n

n 2r 14=

5. Xucobmanr: cos _Im.nom mw .. COS MW

’ 4-BapHAHT

<l

_ 1 1
. Connaxamtuphur: sin? Am_ﬁm 5 arctg AI .w.vv
2
2. .~|...-l MHHYTAA XOBY3JarH CyBHHHT —= KHUCMHHH YUKapH6 Tami-
sawn Mymxun 6yaran Hacoc 0,15 coat uaaaranmiad cyur T¥xrab

—

Konam. Arap HACOC TyxraranfaH kelna X0By31ia 25 M3 CyB KOram .3

6¥nca, XOBy3HHHT CHFHMHBH TOMHHI.
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3. Tenrnamanu eunnr: (a'°85%)? _5x1%€s8 1.6 =0
4, TeHrcU3JULHM EUHHT:

X325+ O (X +2)2% - 8x2 < (x + 2) 22 + 9x2 2% 4 18x - 16.

5, y=x% x=—1 Ba x = | yusugaap GHaaH 4erapanaHrad 03aHu
TONUHS,

5-Bapuanur /

1. Connanamrtupunr Ba xucobaaur: /
a b a+b b b2 a b
— 4 —19 — - 7z .
Av+a+ X %2a &+QV"_MAQ w@+n n+w+§lvv.
6y epaa a= 075, b =1 .W:

2. AcocH TeHr &uan yuGypyax Gyaran NUpPaMUAa aCOCHHUHT TEHT
€nnapn opacuiaru 6Ypuak a Ba MepUMETpH 2p 6¥1u6, €én éxaapm
4coc TeKHCAUrH OuaaH ¢ 6YpUAK TALIKHA 3TCa, NHPAMHAA XAXKMHHH
TOTIHHT,

1gx+47
4
3. Tenraamanu eumur: x H_o_mn+_.
4. Tenrnamanu euHur: sin x -+ cos x = cosec X.

x3—4x +5 1
. Ba F(l) =3 6jaca F(x) um To-

5. Arap F’(x) =
fIHHT.

6-Bapuant

1. 60 T 1okuu Gup :ofinan ukkMHYM sxolira 01HG Gopuw yuyu
6up Heua MaiiuHa c¥pab oanHRU Ny anuur Gysykauru cababam xap
Gup mamuara mymxamianranugas 0,5 T kam IOK OPTHALM Ba HIYHHHC
yuyH gda KjiuuMua 4 Ta MawmHa cypab oamunAM. ABBan HeyTa Ma-
UIHHA CYPab OAMHTaH SZU?

2. Terraamauu eymur:

1g (6. 5% + 25 « 20%) = x + Ig 25,
3. Arap A, B, C nap yu6ypuak Gypuakaapu 6yaca

sinC te A+ te B
cosAcosB — g A4 tg B sxaHunu HcGotnaHr.,
4. TeHrcH3NMKHH euHHT: 2(x—14) > ! .
\ (x=1)(x=7)  x-=2
X
5. y= |w|., y— X =4 uusugiap GMIaH YerapanaHran 103aHH Xu-

<ob6aur.

7-papuaHT

1. Ow.z» napaijejelune HUHr aCOCH TOMOHJTapH & Ba b G¥aran
T¥rpu aqumwvmmx 6146 &u KWPPACH ¢ ra TEHr BAa ACOCHHHHL TOMOH-
Japy OHAaH @ JTKHP GypuaK TAaWKMA KUACA, YHUHT XaXMHHH TONHHI.
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2. TeHrnamauu ewyr:

3
m._om.wcﬁ 4423 == _cm_lﬁlkvu+ _om._ne« + 6)3.

4 q 4
8. TeHrnaMaHu ewyr:

dps2x + 2 sin®x = 3 sin 2x,

4. TeHrcH3AHKHH tyypT:

Yx—6—yT0—x> 1.
5. y="—"

;— (mkums rpagurmra x =1 HyKrana ypuHysum
x

YPHHMA TEHCIAMACHE!Ty3HHT,

xt—3

8-BapmaHuT

1. Opacunaru Mippa 30 kM 6yaran A Ba B TypucTuk Gasanap-
AaH MKKM rpynna &urypuctaap 6up-G6upnapura kapal fijara uHkum-
Japu Kepak. Arap fgpHsuyM rpynna HMKKHHUHCHIZH 2 coaTt onnMH
Aijara wukca, y XOMz yaap MKKHHYM TpYynna Hyara YHMKKanulaw
2,5 coat weluH yupwmmanu. Arap HMKKWHYH Tpynna OMpHHUHAAB
2 coart oxpuH HYArawgca, y Xxonia yupawys Supuuum rpynmna Hyara
WHKKaHKnaH 3 coat wiun cogup 6y¥namu. Xap Oup rpynma TYpHCT-
Aapu Kauna#l yprauarpsimk GuaaH xenaérup?

2 Tenrjamanu ewyr: logsx -+ _oﬁ\l x—log, x =6,

X

3
3. Arap GepHar&yuyfypyak Menuanalapu GHD HYyKTala KeCHIIHs

mu MabayM 6Y1ca, Yioana KecHulMumr HyKTacuia 6y Meauananap 2: 3

Huc6artaa O6YIHHRIUBE HCHOTAAHT.
4. TenrnaManu ewyr;

. costx 4 sity — 4 sin x cos x - 3 sin?x cos?x = 0.
6x2 — xt

5. y = — " pyHKUMAHHHI XOCHJIACHHH Ba KDHTHK HyKTana-
¢ * ¥

PUBM TOTHMHT.
9-BapHaHT

1. Acocu yubypux Gyaran V Xaxmiu NHPAMHIA KOHycra Ko#t-
AamTHpuArad. Arap ympamuza acOCHHHWHT HKkUTa Oypuard a Ba g3
6Ynca KOHYCHHHT XaNMMHM TOTMHHI.

3
ogat 1 .
9. Teurnamaud eyur: 31°83% = y!08s%
3. TeHrnaMaHu ewyr:

oty (1 4 ctg x) — 3
sin x —cOS X

= 3 cos x.

4, TeHrcuaNnKHA pquHr:

«\wa\w&+nv 3% _ 9, ‘
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S. Moannur napxunu onirH 20% ra, keflHH SHIM HADXMHM AHa
15% ra Ba oxmpin XxHcOGOTAaH KefiuH sHa 10% ra ap30HAAITHPHII-
AH. MoaHuur GHMPHHUH OGaXOCHHM XaMMmacd G6¥anG Heua NpOLEHTra
Ap30HNAM THPHUITANH?

10-sBapuanr

1. Eu KHPPAaCH aCOC TEKHCIWTH OHAaH a GypyaK TalIKHA KHAYBYH
MYHT33aM y4Gypuakin NHpPaMHIa R paauycau liapra WOHRAMTHPUA-
rad 6yica, my nupaMHAa XaXMUBH TOIHHT.

2. Wkxn Gpurana Gup BakTAa wmxa6, ep yuvactkacura 12 coatna
RWA0B Gepu6 6¥anwan Asap GpHrafasapeuir WAl Te3NHKAAPH
HHcGatn 3:2 G¥nca Xap GMp OpuralanMHr EiFM3 ¥3H WMy ep yuacT-
KacHra Heua €OaTia MmINO0B am?ma 6yaanu?

1

X ys P _7

3. TeBrcusaMkHH euHur:

4. Tenrnamand euHHr:
sin%2x 4 sin? 3x == sin2 4x + sin? 5x.

8. Arap F’(x)=4x3—x+8 Ba F(2) = 32 6yaca F(x) nu Tommsr,

11-Bapuasur

—

. Mynrasam yu6ypuakin nupaMuiana acocH HKKH TOMOHHHHHT
Ba &H KMpPACWHHHT ¥pTajapuiaH YTyBuM XaMmAa acoC TeKHCHIHTH
Guian a 6ypuak TAaUIKMI STYBYM TEKHCAMK YTwasuaran 6¥au6 y nupa-
MHIAHUHET €H €FUTa mapainengup Arap myHNa XOCHA OFaraH KecHM
1034 S 6§Aca mHpaMula XaMMHHH TOIMHT,

2 Tewrnamanu equur:

_omwolk:omam_\m.‘_. _om<mlm¢\wv =6,

3. Mkkn umun 6Wp cMewana Gupraimkma 72 Ta Xetanb Tahiép-
ramaM. Mmr ynymusm 6Mpudud wmwuu 15% ra. ukkuHYHcH 25% ra
OWIMPraHiaH CYHr, yaap OHp cmeHala Oupraauxia 86 Ta meraxp Taii-
&prafiguran 6yammnap. Wm ynymu owramnan cyur xap 6up Hmum
6up cMeHaZa HeYTalaH ReTaab TaHépraran?

k+_l.—\kl_ 3
x—1 k.:Aw.

1
sindx + cos3x =1 — |w| sin 2.

4, TeHTCU3AMKHH euHHT:

5. Tenraamaun ewusr:

12-papunanur

1. Mynrasam 1¥préypuakiu NHPaMHNa acOCHHKHT TOMOHH @ Ia
B2 &H EKaapu opacupard WKkH Exau 6ypuax a ra TeHr Gyica, nHpa-
MHAAHBHT TYXa CHPTH B3 XaXMHUHH TOMMHT,

2

3. Bepuaran AB— {3; 0; 4} ma &NAHE, —2: 4} Bextopaap ABC
yubypuak TOMOHJAaDHHM aHHKaca y Xo&aa Iy yubypuakuuur AN
MeJHAHACHHH TOUMHF,

2. Tenraamaun eunar; 1~ sin Awl.n - kv,l N\% tg = k.
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4. 10k noeanu #Hyaga 12 MuH TYxTa6 KoanH, kefiHH 3ca Te3NH-
runy 15 km/coatra owmmpub iyxornaran Bakrun 60 kM Macodana et~
ka3ub oanu, [Toe3aHHHT RACTRAOKK TE3JNMTHHU TOIHHI.

“wkl.m 2\*
5. TeHrcM3nHUKHH eYHHT: wm.«l o >1 4+ Anulv .

13-Bapuaur

1. T¥pr6ypuaxan MyHTa3aM MUPAMHIAAHHHT &H KBPPACH YHHHT
Ganauanurunas m OUPAHKKA OpPTHK Ba yjaap opacujard Oypuak a2 ra
TeHr 6¥ica, YHHHr T¥aa CUPTH Ba XaXMHHH TOUMHI

2. TeHrnaMaHu eyuHr:

sin x 4 w:._,ma +cosx4cos2x 4 1=0.
3. TeHrCH3AMKHH eUHHT:
logys V' x + 1 <log, 57/ 4—x* + 1.

5
4. Typucr 6yryH H¥auuHr w. KHCMHHH  aBTOMOOMIZA, XOJrau

KUCMHHH 3ca kaTepaa Gocub ¥rau. KaTepHHHr Te3nnrn aBTOMOOHIIb
Teaaurngan 20 km/coat kaM. Typucr asTomobuana kaTepiarura xapa-
ranga 15 mux xyn opad. Typuctuuur opran Hyam 160 kM ra Tesr
Gifica aBTOMOGUJHMHI BA KaTeDHUHI TE3AMTH KaHyara TeHr?

5. Tenrnamanu euusr:

(Vorv ) + (Vs—ya) =10

14-BapuaHr

1. Mysrtasam Typroypuakin NHpaMuza yuugaH acocd OHIaH ¢
6ypuak TamKda KHANO acOCHHMHT TOMORHra mapajjei 6¥iraH TekHc-
AWK YTkasuarad, Arap nupaMHaa aCOCHHMHT TOMOHHM & Ba TeKkuc 6yp-
yary a 6¥jaca xKeCHM 103WHH TOIHMHT,

2. TeHrnamaHu euusr:

1
sinbx -}- cosbx = — sin? 2x.
4
3. Tenrnamauu eunur:

-

m_mm+A_+%v_mw+_ﬁ%+§no.

1
4. y=x% y="7,y=0 X=2 uusugnrap OuiaH derapaiaura.

f03aHH TOIWHT.

5. A nau B rava 6yaran macoda temup fjam Oyiinad 88 km ra.
tedr. Cys Hyau Guaan 6y Macoda 108 xm raua ysasan. [Toesy A pad :
TENa0XoAra Kaparauja Oup coaT keu Hyara uMKanm Ba B ra yHmau .
15 MHH. OMaHMH eTHO KejalW. Arap MOe3JHHHT ¥Praya Te3IdIH Telao-]
XOOHHHI YpTaua Te3aurunad 40 ku ra opTug 6yaca noesnHUHr ypiaua
TEe3IHrHHH TOMHHL,
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15-sapuanr

1. Arap Gepuiran MyHTazam yu6ypuakiu UMPAMHAAHHHT YU Jard
TeKHC 6Ypuard « Ba acOCHIa TAHIKH UHW3HATaH alifaHaHuHr paguycn R
6faca, YHHHT T§i1a CHPTM Ba XamMHHYM TOTMHI.

2. Tenrnamanu eumnr:

log V5 + log 5x — 2,25 = comh-\.wlvu.

3. Cucremann euuHr:;
2x+ y2<0;
y+1<0;
y—2x+3>0.

4, Moean ¢ coar T¥xTa6 xonmu., Mamuuucr 1noes3n Te3JHIHHH
m KM[cOaTra OmMpHO, KelHKKaH BAKTHHH S KM Ju Macohala eTkasu6
O#RH. Arap moesi Keunkmaramia wy S kM Macodana xawaall Tesamk
6uian XapakaT KHAraH 6§iap 31u?

5. TeHrsaMmany eyuur:

:lmEmk_HAnom — —sin —

ww.k wmk v u.

16-papuanrt

1. Mnpamuna acocu Yrwup Gypuard o Gfaran pombuan uGopar
6¥nu6, €n €xnapH acoc TeKUCAHTH OMAAH © OypuaK Tamkua KMica Ba
nupamuia Ganaupaurad F{ 6¥aca yHUHT XaKMHHH TOIMHC.

3 >—=2
8—2x~ 7 .

3. Tenrnamanm eyunr: sin 9x 4- sin 5x + 2sinZx = 1.

4. Cranunanan 20 MHH KeuHKHO YHKKAH NOE€3A TE3AHTHHH Kaj-
Barnarunan 16 xmjcoarra owupu6 160 kM an Hysu 60cud §ram Ba
KEHHHMY CTaHUMAra ¥3 BaKTHAZ eTHS xeanu. Iloe3fHHHT 6y HKKH
CTanuus OpanurFuia anBan G6fiuua Tesauru xauHncl 6farau?

5. CucreMany eumHr:

2. Tenrcuznuknu eymnr: log,

—>—1
x
x24+3x—1>0.

Kyiiunarn mucon Ba macananapud sur xyiait ycyanapranm ¢oiia-
JaHHO euHuHr:

xx—-1 Yxi—1

Y31 Y41
2, yiogyx + Y logox = 2.
8. XY/ XF15 — /Xy BT = 2.
4 44y B—xi=x

5. /13— 18tgx=6tg x—3,

6. x2 —4x 46 =9 2x* —8x + 12.

4.
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7. 80 4+yx+2x+8=12—2x,

8 2x3 4 /242 — 4x + 12 = 4x +8.

9 3+ 155+ 2y X +5x+1=2
10, V16— =4 —x.
I, yI—=5x -y 3—x x+«\wlk

1 3 )
12. —— ==
xi4+x  x— k»._...« x
13, x2—4x +32= _@_\m
2 2
14 tx —2/7

A R
15. S\klﬁ\.«+maka\k&+§mﬂo.

6, S _ay/TET_,
x+1

x4 d\.
17. |.||..Iw P

18. «\mklm+«\._cklmﬂa\_m&l 10,
19. Y85 2x —xi>6 — 3x.

20, 2x +3 <y —2=3x - x2,

21, y —x*Ftx—5 > 8 —2x.

22V 4—yI—x—-y2—x>0.

28. 2— Y/ 1T— x> y/4—x2

M, Y3 +ox+T—yV38+5x+2> 1,

i 1 2
25. x+ 5+ X—a> 5
26. a3/ x+ 1 < 1; a — napametp.

— ._\k]w
27. @+ 1)V2—x< L. wm.ﬂlkl&l;VP
lx+2]—1x] x 35
29, i > 0. 30. k+¢\kul_v T

2%+ 3y —z =6,

20y =3,
31. A_xI. Ly 32, |x—y+72=8,

* 4yt 4 6x 42y =0, *_y_3
wwﬁk +z.mxo+v. YIS vl Y
x+y+o=0U kwlvﬁ"u.

24¢

43.

45,

47.

49,
50,
5I.
52
53.

54,

55.
56.
57.

59

60.
61,
62

63.

64.
65

1 1 1
a+u JEml 6 Aty T
y+4 ' y*—16 36. 1 1 I
:al&.l_ _r 11
(12 yr 4
Akw+\€ﬂ_mf “ku+v_wﬂmmlw\&._
yt 4 xy =10, y(x+y)=10
x+y+xy="5 Tx;ééua.
Tn+‘<u+§n~. Clxt oyt =07
x+y+z=13 x+y—2<0,
Tu G y? 4 2= 9], 42, {2y +5x> 10,
yt = x2. 5¢—2y—-10<0.
y—x<6
o 4 ]
ﬁ&+$_+_v ' a4, Tx.T@A%.
w\«._.wv_.lwho. 3x + 5y > 4.
x—3y+13<0, _om&m«._.v_lwvv_om_@+c.
Tﬁwmﬂmk. 46. 3 3
4y +28 > Tx. Vy—2x—3 <y 3-2x.

5 = 3% -2 . 55 42, 3%,
gl2x—1 __ gbr—1 __ o74x~1 1813+ — 9199,

3lg tgr__ 9. glgctgr+1 1.

3+ 3542 L /1 6. 3% 4 323D,

2. ort + ol¥=31+2 _ 2, 9la~3] +4 + M&lua
gsin’x 4 4. ocos’t _ g

qlgx+l _glar _ 9, 3lex™+2 g,

43+20s2x _ 7 gldcos2x «\N =0,

O.&.—Nn&n*:u' QVMMwIn—NNn.
gltlogex _ gl4logeX 910 = 0

V' logy (2x%) log, (16x) = log, x%.
logy (47 + 4) = 10g,2% 4 log, (2*+1 ~ 3),
_om«\mlk«\_om.«me\wl+ log, ¢ 5)/5=—yB.
|x— 1185 1ext e s
logger7 O+ 12¢ +4x%) + uom&\l.m (6x2 4 23x 4+ 21) = 4,
loggq x2 — _omm:—.ha =1

a?—4

_omﬁla log ;s T 1,

1
log, A.WIA.K.J-
_om,ﬁrTu (9x2 4 8x + 8) > 2,

logs (9 —16x4) =2 +
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logs (x3 —4x 4 11)2 — logy, (x2 — 4x — 11)3

66. —
' V2 —5x—3x >0.
|x2—4x|+3
67. lo > 0.
8 et x—5

68. log;y/ 3x+4-1log 5> 1. A
69. log . 3, (2(x*—10x +24)) > log, o (x*"— 9
70, log (Y I—%t—x—1) > 1L

x  logsx (2 —logzx)

71, logsx + logy .W < Togox B
3
9

mv

b A
y? +ks -
logsx + logyz ¢y = 3.

1
Xt yi=44 =y,
. y +5y
logs (x 4 2y) + log, (x — 2y) = 1.

3

103-18(x=¥) — 950,
74. _ 1 . 26—

Vx—y +Md\a+v.ﬂ —

x—y
75, [ 2lozex —3Y =15,
" 18 logux = 2logex + 3VFL,
(o =1 2, 3.9 =

76. A wmm.ﬁwé Ry ¥ 1. T 2 =578,

y y© =4y +3. ON«\WIAV.I..&VI?

£,

78, 147 F=39
logs (x~y) =1—log;(x + y).

79. Camo0néT y30KKAa yUHII CHHOBHM BaKTHIA 3aBOX a3POLPOMHAAH
Genruaanrad woiiraya xamMu S kM yund ¥1am Ba Gyura £y coar capd-
nanu. Keiiun opkara 6ypuanb f;(f; < #,) coaTia 3aBOA aspOAPOMHra
Kahray. CaMONETHHHr YyHG OGopuiuupard Ba KaUTHIIArd XaKHKHMH
(XaBOHHHT XapaKaTCM3 Maccacura Huc6ataH) Tesaurd 6Hp xui 6¥aub,
#; < t; TEHICH3JUK IAMOMHHHT TABCHPH OHIAH TYLWIYHTHPHIAAU: OyHIA
LIaMOJ aBBAN CaMOMETHHMHAT yuMIIM HyHatuuinaa, kefiuH sca Kapuwiu-
nan scrad, CaMONETHHHT XaKHKHIl Te3JAUrH ¥ HH, IIAMOJHUMI Te3HrH

U, HH Ba XaBOHUHT XapakaTCH3 Maccacura HUCOATaH CAMONETHHHT

yuuG yrran xakukuil Macopacn S, HH TONHHT.

80. Mkkn axa-yka y#napuaad 20 kM Hapuaa KOHIAWraH CralHoH-
ra GuneT oMLIraH S1d. Y Jap CTaAMOHTA eTHO ONHII YuyH Y313PUHUHT
BeJIOCHNE(IapHAaR (ofijazanuura Kapop KHAUMKG, akacH BeloCHuel-
Ja, ykach nuéna Oup sakTAa HYAra uHKUINFA KejHIHO OXMLLIH,

Axacit HJIHUET MaBJAYM KMCMHHH JTrauiaH CYHr BEAOCHNENHH KOI-

IZHpU6 KeTaAHM, yKacH 5ca BeJocHINe] KOJIAUPHAIAaH epra eTHG 60pub,
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Bejocurera MUHUO aKacura CTaAHOHFA KHpPaBepHIINa erud onanu.
Arap aka-ykaaap nuéna 6up xua 4 km/coar Te3amk GmiraH 10pcarap,
BelOCHNEeNNa 3ca YHHaH 5 MauTa Te3poX Xapakart Kuiacanap, fyara
KaHya BAKT KeTafH Ba axacu BeJOCHNENAHH KaH4ya Macolana XKOJAH-
pHILN Kepak?

81. Mkxku Tennoxon OWp BakTaa mnopraad Hiara uukub, OGupu
wanybra, MKKMHYACH 9Ca wapkka Kapad Hya oanu. Kynaranpam
2 coaT xeHumH ynap opacujarn macoda 174 kM HM TALKHA KWILW.
Tenfoxonnapian GHPUHHHS TE3NNTH HKKHHUYHCHHHHT TE3AUCHJAH COa-
THra 3 kM OpTHK 6¥.ica Xap OHp TEINOXOXHUHT TE3JHTHHH TODUHI.

82, Ilaccaxup Ba 10K IOe3J1apu Te3INKAaPUHWHr HUCOAaTH a:b.

1
TMaccaxup noe3in A crTasuusifad 0K [Oe3AUra Kaparaupa 3 coar

e 1
Keu Hyara yugaw. B crawnuara yuuad M €0aT HArapu eTHd Kelld.
Arap A 6unan B opacupain macoda S kM ra TeHr Gyaca, moesnsap-
HUHT Te3JMKIADHHW TOMNMHT.

83. Mkin xonueHtpuk afinana O6Y¥H#aAa6 MKKM HYKTa TEKHC XapaxaT
KMaMOKnIa, YJapAaH Oupu OMp MapTa T¥ia aiiaaHu® YHKHHL Y4VH
WKKHHUMCHTA KaparaHia 5 cek kaM BakT capdaaiian Ba 1 MuH 1a 2 Ta
opTuK aiinamumira yarypaau Xap Oup Hykra ¥3 aiinamacunn Gup
MHHYTHa Heua Mmapra afinann® unkanu?

84. Bup kuto6Huur 6uprHYH TOMHHHHT 50 HycxacH Ba HKKHHYH
TOMMHHHI 75 HYCXaCHHUHr OMPrainkaard Hapxu 270 cyMH¥ TalIKuA
Kunaau. XaKukatna sca KutoGaap yuyH 237 cyM TYaaHnH, YYHKH
6UpHHYM TOM KuTo6 15% ra, uxkunvucu sca 10% ra ap3oHIaWITHPHA-
ad, Knro6napaunr odfnHrH 6axonapuHd TOIHHT,

85, Uanmnapuu kabya KHAYBYM HIIYK WKKH Xua curdvan 140 ta
6anka xabya xuanu. Kartra cuFUMiH OaHKABHHT XaKMH KHUHK CHFHM-
JM GankauwHr xawMuaan 2,5 1 kyn. Karra OankanapuuHr ymywmuit
XaWMH KHUHMK OGaHKa’iapHUHr YMyMHA Xaxmp Ouaan OHp xul 6au6,
60 1 ra tedr. Karra Ba Knunk 6aHKaJapHHHT COHWHH aHUKJIAHL,

86. MoTtopin Kaiiuk Ba eJKaHau Kaiuk xyana Oup-6upuian 30 kM
macodana 6yaub, Gup-6upura kapab cysa Gomaanx Ba 1 coaTaaH
Keiiun yupaman. Arap moropay Kafuk einxausM kaiugnad 20 xm Ma-
coda Hapuaa 6faraHna, yHH KyBuo eTHmi¥ yuyH 3 coaT-y 20 MHHYT
8apyp 6yaap sau. Xap OHp KaHMKHUHI TE€3JHIMHU TOTHH!.

87. Bup xonann cod 10 GupaMKKa OPTTHPHAAH. Arap GHDHHYM COH
Heua NpoueHTia OPTTHpHAraH 6yica, XocH.1 G§ATaH COH XaMm HIYHYA
npoueHTia OPTTHPHACA, ¥ Xoaaa 72 xocun 6¥namu. [acTaalKH COHHH
TONHHT.

88. Illakunanum x0JaTHAA TYPraH KPHCTall Y3WHMHT MaCCaCHHH
Tekdc opTrdpa 6opaiu. VIKKM KDUCTANNHHHI INAKJAJAHUILK KY3aTHA-
raifa Kyiuwpars x01 aHHKAAHAAH: YJAPAAH HWKKMHUMCHHMHT MaccacH
7 ofina KaHya ycraH G¥aca, OMDHHYMCHMHMHr Maccacu 3 ofina IWYHYA
ycubau. AMMO 6up fimn yTrannam kefinH OHPHHUM KPHCTANL AACTIAGKH
Maccacund 4% ra, HKKHHYH KPHCTAAI 3ca 8% a OPTTHPraHH MabayM
6yaau. By kpHcTaanapHuHr RacTJAabKH Maccanapy HUCOATUHH TOTHHI.

89. Frot tycuuuunr orFupauru 90 kr, GyniaH 2 M ysyn G6¥aran
TeMHP TYCHHHHH" OFRDJKrH 3ca 160 kr, wy 6unan Owpra 1 M Temup
TYCHHHHHT OFHDIMrH | M EFOY TYCHHHUHT OFHDAMIHAAK D KN OpPTHK,
Xap 6Mp TYCHHHHHI Y3YHJIMIHHH TONHWHI,

90, Ouana ab307apH OTa, OHAa Ba yu kusnaw wubopat 6§aub, xam-
MacuHuH: &mH Gupraanxaa 90 ina, Kusaapuuur 8mH opacuparun ¢apg

f
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2 #wnnau. Owanuar &mwu Ku3Jap &iwuHuHr #uFudnucugan 10 Huara
opriK, OTa GuiaH OHa &WMNAPHHUHT afUPMACH YPTaHua KH3HHHT SIIH-
ra Teur. Ouaa ab30JaPUHAHT Xap GUpuHMHT WM Heuajga?

91, Tyrpu npuaMaHHHr acoCH TYFpH 6ypUAKIH yubypuaknan u6o-
paT 6§aub, YHMHr rHnOTeHy3acH ¢ ra, yTkap 6ypuark sca 30° ra Temr.
OCTKH aCOCHHHT THNOTEHY3aCH Ba YCTKH acoC TYFpH 6ypuaruHuHr
Y9H OpKa1y acoc TexUCAHMIn Onaad 45° am  Gypuak xOCmA KuAYBUH
TeKHCIHK YTkasuarad, [Ipu3amanan kecuG oaMHran yuGypuakin nHpas
MHJAHUHT XaXMHHH AHHKAAHT,

92. Yu Gypuaxan nupamujanuHar éH Ek1apu y3apo THK, yAapHHHT
03Japu 3ca a2, b? Ba ¢? ra Tedr. [lUpaMMAaHHHT XaMMHHH TONMHL.

93. IlMpaMuI2HHHT aCOCH TOMOHH @ ra TeHr G6¥iran MYHTa3aM

ontubypuaknau uGopar. Eua xuppanapunan 6upu acoc Texkucaurdara
THK Ba aCOCHHMHI TOMOHMIa TeHr. DBy nupamupanuur t¥1a cuprunn
TOTIHHT.

94. Kecuxk nmpammpa acocmapunmsr ioaaapu S; Ba S(5:>8,) ra,
YHHHr X2XMH 9ca V ra Tedr. Tyi1a nHpaMuIaHHHT XaXMHHH TOTHHF,

95. Tyrpn napaaienenunesHusr acocu Oypyaxknapunad Oupm 30°
ra TeHr 6¥AraH napaiieiorpaMmiaH n6opaT. AcOCHHHC 103H 4 AM? ra
teur. [lapannenenunen én Exnapuumur to3napu 6 aM3 ra Ba 12 M3 ra
TeHr, [lapanienenune AHMHT Xa)XMUHH TOMHHT,

96. AcocaaprHEHT TOMOHaapH 3 M Ba 2 M ra, 81 CHPTH 103K 5ca
acoCaapH I03JaPHHUHT AMFHHIANCHTA TeHr OyAraH y4 O6ypUakiH KecCHK
NHPAMHJAHUHT XAXMHHH TOMHHT.

97, MyuTasaM TeTpasip EKJAaPHHMHI MapKa3iapy yHIra HUKH YH~
3pIraH TETPASIAPHUAT y4JapH 6¥aHO XM3MAT KHIAalH. Y NapHUHT CHPT-
JapH HHCOATHHU Ba Xa:XMJapH HUCGATHHM TONHHT.

98. Y4 Oypuakan xecHK NMUPaMHia YCTKH ACOCHHHHT OHD TOMOHH
OpKaau 6y TOMOHra Kapmd &H Kuppara napaies Kuaub TeKHCIHK
§rrasuaraH. Arap acocaapHHHHF MOC TOMOHAApH 1:2 Huc6atia 6yaca,
KeCHK NMHDAMHIAHUHI XaXXMH KaHRail HucGataa 6y.auHrad?

99. Tlapaanesenunen xuppaiapMBUHT Y3YHAMKAApH a, b Ba ¢ ra
TeHr. Y3yHIMKJIApH @ Ba & 6yaraH Kuppatap ¥3apo THK, Y3YHIHIH €
ra TeHr 6¥irau Kuppa sca yiapHHHT Xap 6upa 6unan 60° qm Gypuak
xocua Kunand. IlapannenendneiHuHr XaXMHHH AHHKJAHT,

160. T¥Fpu napaaienenuneRHUHr aCOCH nAPaaTenorpaMMIan néopaT
6% 116, yuunr ToMOHaapH 3 cM Ba 4 cM ra, 6ypyarn 120° ra teur. Ila-
panie/enuneAHNHT KHYHK NHATOHaAM aCOCHHUHML KAaTTa JHAroHalura
Tedr. [TapannesenuneHUAT XaMMHHY TOIMHS,

101. [Tupamupanuur acocu 103u S ra Tewr 6§aran Tyepu Ty pr6yp-
qakian ubopar IlupaMunaHuHr WKKUTA EH &FM  acocra THK, KOJTAH
MKKHTacK aca acocra 30° au Ba 60° am 6ypuak octuaa orma. [Tupa-
MHJIAHHHT X2XMHHH TOTHHT,

102. Y46ypuaxay MysTasaMm IHPAMHIA ACOCHHHHT YYH BA HMKKH &H
KUPPACHHUHT §DTalapu OpKaJH TEKHCAHK JTKa3uirad, Arap Kecypuu
TEKUCINKHBHT €H €KKAa THK 9KAHIMIH MabiyM O6¥aca, nmpamuna én
CHPTHHHHT YHUHC aCOCH I03Wra HHCGATHHH TOIIHHI.

103. Yu Gypuakiu mysTasaM nupamuaa GanaHIAHTHHUHE ¥pTacH-
AaH €H KMppara B2 €H €KKa TUK YHSHKIAp TYWHPHIrad, Y lapHuur
Y3yHAHKJApH MOC paBHIIAa & Ba & ra Ttenr, [TupamMunavunr xamMmuan
TONHHT, @ Ba b NAPHUHTr Xap KaHAaid Kulimartmua Xam Macana eummra
sra 6¥aaBepaiumu?

104. Pagnycn R 6yiras dpum wapra ky6 IMyHZAaH HYKH 9A3MA-
TaHKW, YHHHC TYPTTa yuH APHM LWADHUHC aCOCHAA ETajd, KOAraH TYpT-

252

TacH aca yHHHr chepux CupTura wofinamran. KyGuHHr XaxMHHH TO-
HHT.

a =5m. Konycuuur scosucd OHIAaH AacOCH TEKHCIHTH OpacHiaru

6ypuak 30° ra, kouycuunr éx cuptn 3=/ 3 k8. OGupaukka 7emr. By

KOHYCIAa MUKM YH3HITaH OATHOYpUYAKAH MYHUTa3aM IHPAMHAAHHHI XaX-
MHHH TOIHHT,

106. Paguycu K Gyuran mapra OATHOYPYAKJH MYHTa3aM HpU3Ma
TawKH uusuirad, [Ipu3MaHuHI T¥Aa CHPTUHH TOIHHT,

107. Paauycn R 6yaraH wmapra oITHOYpYaxk/al MYHTa3aM KeCHK
fIMPaMHAA MUKH YH3WUATAH 6Yanb, YHHHT OCTKH 4COCH uap Map asH-
XaH ¥TanM, 64 KMppacu sca acoc TekHCamrd Ouaau 60° am Oypuax
XocHa Kuaanu. [lupamMuiandHr XaWMHHH TOMHHT, 5 y

108. [llapra acocununr AnaroHannapn @ Ba b ra Teur Oyaran Tye-
PH Napaiienenunej TalWiKy yusvarad. By napannesenunepnuur Tyaa
CHPTHHH aHUKJAAHT. .

109. Paguycu R 6Faran mapra TYpTéypuakad MyHTaszaM nupa-
MMa MYKM 4u3uArad. Arap 6y mupaMuaa acocura TAWKH YU3HATAH
aiinanaduHr paguycd r ra Tewr Oyica, NUPAMUARHHHT XAWMHHU TO-
fIMHT.

110. Kouyc S 1o3au 1¥rpu Gypuakau yuOypuakHHHF OHD KaTeTH
arpoduna aflnanumunan xocua 6yarad. Arap 6y Y4OypUYaKHHHT anJa-
HUMIMIA YHHAT MeJWaHANaPHHHHT KECHUIHII HYKTACH YH3raH aillaHaHUHT
ysyuaurd [ ra TeHr 6§ica, KOHYCHUHI X2aXMWHH TOIHHL.
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XABOBJAP

I B OB. Byryn comaap Ba KOMOHHaTOpUKA

22. {2333, 2339, 2341. 2347) 24. w_m._,waHAwu+w£m»lmm.m»+wim:|
—26.36 +312) — 13.61.37-73-181. 25. (1*4+2n4-2)(n3—2n1+-2). 26. N un
on, 5n+1, 5n+2 kypunumaa &Esum MYMKHH, n=1 na p=>5, 4p?+1l=
=101. 6p*+1 = 151 6ynanu. 27. 3.3 pPP— Q= (p—~)(p+ 1) —
—(g—1)(¢ + 1) xymunysuurapaunr xap 6upu 3, 8 ra 6yaunanu.
32. A=a?+b2=c2+d? 6up xux wydrauxna 6§aca, (a—c)a-+c)=(d—b)X
X(@+b); a—c=tu, a4 ¢ =sv; d4+b = su, d-b =1v, A =qa%}p2=

1
— MEM._.%VQI 5%). 34. a1%4-ab+t1=(a2-+a - 1)(a8— a7+ad—att-ad—

albs—1]

—a+1)=——" 35 (3). 38 {3). 39. (1103). 40. {3413}, 47. {23}.
55. (2063}. 56. {3911). 65. @) {88} ay) {11}: ap) (357); ay) {9}
1n_ 7 91 179 125

2011+; 3109}, 67. 1) =, 2) —, 3) —, 4) —, =,
ag) { b 2g) {3109}. 67. 1) 15 107 3) 13 4) 53 5) 513

64 131 185 17
6) el 7 583" 9) 5 10) o 68. 1) D(d, m) = D(d, k|dx, dy]) =
=dD(Lk[x,y])=d; 2) D(a, b, m) = D(dm, m)= Dd, Yym=m d=
=D(a, b). 3) D(a, b)=1; D(a+b, a b)=1; 4) D(a, b)y=d, a=dx,
b=dy(x, y)=1; D(a+b, m)=dD(x-+y, xy)=d, D(a+b, m)=D(a. b).
72. 1) x=30u, y=300v, u=1; 2; 3; 4, x=30; 60; 90 y=150—=x,
2) x =495, y =315; 3) x = 20; 60; 140; 420: Y- mlwob. 4) {140; 252},
5) {2; 104, {10; 2}. 76. [1; 9]. 77. {0; 2,15]. 78. [—2; 1, 30, 2.
79.00; 1, 4,3,2]. 80.[—3;1,1, 2. 81. [2; 2, 3, 1. 82.{1; 4, 2,
L, 7). 8. [1; 1,21, 21, 2. 90. Eaum iyK, 91 x=13 4+ 44¢; y=—
—70—237¢. 92. x =94 29 y = — 17 —55¢. 93. x=7 + 8t¢; Yo —
—2—3t. 94 x =145 y=1—2¢ 110, a) {2}; 6) {2}; B) {—4};
8) {5}; K) {—2}. 111, x = [¥]4a; y=[y1+a; 0<a; <1, 0<ay< 1,
arap 0 < @)+ ay < 1 6faca, [x +y|= [x] + [y), arap 1 < o; 4 a,<2
6faca, [x 4 y] > Ix] + [y], nemak [x4+y] > |x]+[y] 6Franu.
114, EW_ = E =k; Eﬂ = Wﬁ.lm =k. 115, a=mqg+r
4 lpmtryr 4 4 Jpsrrs 4

O0<r<m £ hn An—m_ - E.. 116. [nx] < nx<[nx]41 pan
m m m m

3
Keaa6 unkanu, 122, a=4g+1 éxn a=4q9+43: ﬁmﬁ +_,,wwm_ + —.Naw -
3(a-1)
M L]

H 606. ANHHA mWAKJ aJMamTHpPHmMJIap. AHHHATIAP Ba TEHr-
cH3auxaapaH Hcboraam. :

(a2 x D2 — x4+ .20 (a8 4 (x4 D)3+ ID)(x + D) (x—1).
w. M“m._.._. c.A_.tv.M. DEE+D(—x—=1). 4. (—xE+ (x4 58141).
6. x(x—3)(x— 4)(x —5). 7. (x14+ x +1)(x*—x+1). 8. Amk»q+ 3xy+
+2y1)(x—3y)Bx=y). 9. (x2—xy+y?)(2x2+xy+y?). 10. (x+29)(2x+
+y)x+ 2y +y0). 11 (x2+xy+y?)(2x2 — 3xy + ¥2). 12. (a—3b)( waul
—5)(2e +36)(Ba +20). 13, (x%—2xy+ 3y?) (3x*— wk.w + w )
14, 3(x + y)(x + 2)(y + 2). 15, (x + y)(x + 2)(y + 2)(x* + y* + 22+
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4. Kypcarma. YuOypuakduur ¥pra YHBHFH XaKHlarH TeopeMaAiaH
doitgananunr, 5. K¥pcarma, Yuyra aiinaHanunr TeKHCIEKia J3apo
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cummerpusnu Kapanr. 7. K¥pcarma. Scp, nu Kapawr. 8 K¥p-

carmanap. l-ycymn ABHANDAAHB un kapanr; 2-ycy s Spey
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sacunan dofagnannnr, 79, K ¥ pcartnma, Bextop anreGpacnnan: droft-
Kanawunr, 80, 90° 45°, 45° 81. V283 K§¥pcarma. Buccexrpuca
XOCCACKIAH BA KOCHHYCAAp Teopemacunad dofinanananr, - 82, 3:1,
Ky¥pcarma, Duccekrpacaunnr Ba yyO6ypuaxk ¥pra UMIRFHHHHD XOC-
cacuan cofinananndr., 83. 30°, K¥pcarwma. Taurencaap teopema-
cuaay Golinasanunr, 88, 90°, Kypcarmanap. 1-ycyn: Tomore-
Thanan Qoinananunr; - y ¢y Bexrtop asreOpacunan ¢ciinananneri
3« ycy a» Bup nygragan ¥rray yphHMa KecMAJapH Tenraurulad ¢oi-
naxammnr, -89, K¥pcarma. Yubypuak Tewrcusmiruian  Gofiza-
naumnr. 90, K¥pcarma Ypuuma gaguiars Teopemanan gohaina-
paars 9L K¥pcarma. [ovorermspan dofinananmur, 92, 60°, 93.
K¥pcarma YpruMa xaxusard amovminm: pohiganannnr. o4 ¥ Rr.
97. . 8. T'muotemysa. 2V Rr m\. mmamgmw: 2r ﬁ\
R y R+r
x2

2 .—\ . 100, K . 'B hé.s«a
R Fi7 0. wnnmazu atap y3ymauru -+

Ba

4
4 (a —x% 0 <x <a tedrsaMazan tonuaanu: 181, Kypcarwma,
Y puuMa KecMacHHHHT yayHiuruud £, (Oy ry) pa . (Og ry) aiiiananap
Mdpxasnapu opacuzars mMacodpauu y Ba <000, =a 16 oand,

a® = QR¥w 2R2¢0s0,

L3 = (R4 )P4 (R + )= 2R 4+ r}R + rylcosa,
B =y —(r—r)

1 ,
“cmetemann xapanr. 102. wm:rﬁs 5 A,ﬂ: m. — sin .mv Kypcarma.
4RM(R-1)
¥ 6 A ra unKHuar. 103 -
Tyrpun Gypuaksn yuSypuaxsapHu xapad umg Ry

105. Ky pcarma. Mennana xoccacupan doftnaranunr. 106, K § p-
carwma. 105« macasara xapamr. 110. Kypcarmamap. l-ycyat

"YubypuakuuMr Ypra wH3MFH . XAKUIAry  Teopemapa - dolinananupr;

2-ycyn Bextop aarefpacupan doitzaramunr, U1, K¥pcartma.
110- mwdcanara gapaur. 112.°K w pcarma. 110- vacanara xapanr, 113
K¥pcarma. 110-macanara Kapaur. 114 K¥pcarma: Yubypuraxs
MapHWRI ¥xinawanrn xoccacupas - ¢olinananuyr. 115, K¥pcarma-
aap. d-yeyn ABsa. Gy D kecmanapra Kypuaras %:aqvﬁﬁ_mwz:_ﬁ, ;
TenCMFHAAE dofinanannr; 2 ¥ ¢yt Zghyt Kapaur. 1186. Kypearma
Bextop anreGpacunan dolihanawunt. - 118, K¥pcarma. Bexrop aa-

re6pachzan Goltnanaunur. 119, ﬁ\ @45 :\ at D120 K

1+ &% ooy
18—2510 )




catMa. Tpaneunsnu yubypuakxa tyanupunr., 122, m. 123. 4b — a.

3 b
124, 1:2, 125, 4. 126, 217
4 14+m

Knuuk acoCHHHr 6Hp yuH OpKaxu &M TOMOHHIA napansen TYFpH yd-
3uK yTkasuur; 2-ycyam Bekrop aasreSpacuman doiaananunr, 127,
2ab
a+tb
¢oiijanavnur; 2-ycym Bexrop airedpacunan dofinazanmur, 129,

. K¥ypcarmanap., l-ycyun

Kypcarmanap. 1-y cyn: Yubypuaxnapuuar yxwaimanrvian

ﬁ\%u&u. xwvnmﬂzm.‘_‘cmzm:,:m:::_.sw:mz:eonmam:?nwo._\_m.
nau:an ‘nygra (C, CD) aiinana Gunan AB TOMOHHMHT KeCHUI'aH 1yK-
TacH 6ynaan. Arap: AB > BC Gyaca, ewum nxkura; AB = BC 6¥1-
ca, eyum Gurra; AB<BC 6yaca, eunm #yjg. 13l. Kypcarma. Cu-
HycJap Ba KOCHHycrap TeopeMmatapunan ¢ofiaasanuur, 132. 3:5,
Kypcarma, Koennycaap Teopemacunan qofizananmnur. 133. 10 cM,
6cu. K¥pecarma. Tpaneunara tenriom 6jaran yubypuakHu Ka-

h 1
paur. 134, PEID) Viht—ab. 136. 90°. Kypcarma. AD sa BC

TOMOHJAp naBoMuia kecuincud, Kocunycnap reopemacmaan ¢oiinana-
Bunr, 137. Kypcarma. Teckapucuuu dapas xuammr. 138, K ¥p-
catMa, O nMaroHannap KeCHWFaH HyxTa 6YacHu. ¥ xmaii yubypuaks
Mapnu Kapaur. 139, K ¥ pcatma. Yubypuak Tenrcusaurmsau goiina-
Jannar, 140. K§pcarma, R AD nmaroHammusr jpracn GYicH.
KLMR—napanrenorpamm skawnurune wcéoraaur. 141, K ¥pcartwua.
K¥nGypuakuunr oFHpank Mapkasu yuyH BEKTOD MyHocabaTian ¢oH-
nanaunar. 142. Kypcartma. Bekrop myHocabaTiaw (ohganaHumr.

146. V2 —1. Ky pcarma. ¥Yxwam yubypuakaap 1031aPHHHHT HHUC-
Gatnpan Qoiinanannnr. 148. mn. 149, 1:4, Ky pcarma. danec

Teopemacura Kearupuur. 151. Vpg. Ky pcarma. ¥xwam yubyp-
YaKaap xoccanapunad ¢o#nananvur. 154, K ¥ pcarma. 71- Macasara
Kapaur, 155. K§ pcarwma. Tpaneunsauunr ypra uusurunu VTkasunr,
157. Ky pcatma. Tepon (opmynacunan xamna ¥pra apudmeruk Ba
Jpra reoMeTpuK MHKIOPAAD OPACHRArH GOFIAHHWIAAH (OIlRATAHUHT,

1588. (VS,+V3S)% K ypcarma. 155-macarara xapanc. 159,

2abc S — _ .
@ttyatos £ oy BV Si+HVSAVE).

Kypcatma. ¥xwmaw yubypuaxaap xoccatapuiar ¢oiinaraHunr,
162. 4100

169
MyHoca6aT Ypuaruur. 165, 48)/6 cv®. KypcaTma., 67- macarara
Kapanr. 166. K ¥pcaruma. Typr6ypuaxka Adarosannsap YTkasudr sa
Xocua 6yaraH y46ypuakiapHUHT I031aDHHH MKKH YCYaLa Kapaur. 167,
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m*:mn:n?:mn. 160,

cM® 163. v/ 3mn. K§pcatma. m, n a r nap opacuia

Kypcarma. ,wmmmbﬂm,wksz.wo uu ucbortaaur. By epna M, N, P, Q
Jap Oepuarad TYPTéypuax TOMOH.IAapUHMHT yprazapu. 169 K ypec ar-
Ma. Xocua Ofaran yubypuakaap I03MapHHUHT Oepuiaras yuGypuak
fosuia nucbataupunu kapaunr. 170. K pcarsma. Muky uusmaraun aii-
JaHa xocCcac¥RaH Ba cuauycaap Teopemacujiad Qoiinasannur. 171,

1 o
+ (2V2~1). 173. 30°, 60°, $0°. Kypcatma. lOanap mucGarunan

TOMORRAD HMCGaTHra YTHRT Ba cHHYcJIap TeopemacuiaH iofiiana-
a? 4 b2 4 ¢2
4S
Gypuaknap yuyn xocuuycnap TeopeMacH Ba yubypuak I03HHW TOnHm

A 1 .
dopmynacuuu gyanaar, 175, ﬁm.m =7 Kypcarwma. Kocuuycnap

TeopeMacHiaH $olirananud, TPUrOHOMETPHK TEHIIAMATa KeATHDUHT,

176. l-\% Kypcarma. AC=BC = AB uu wncGornaur, 177,

uunr, 174, ctga = . Kypcarma. Xocun Gyaran yd-

1 . o
M. (a* —b4tga, K¥pcarma. Kocunycnap teopemacunan doiiaana-

S+ ¥V S2—16R4

aunr, 178, 315, 179, Kypcarma,

2R
S
a+b= R’ ra xeatupuur. 181, K¥pcatma. Tpaneunsumur éx
a-b=4R?
TOMONJIApAHM  JaBOM  STTHPHG, yduObypuakka Tyaaupuur. 182,
ab(a + b)

Y 1%. tga. Kypcarma. TpaneuusHWHr &H TOMOHJIApH X Ba y
2la — b]

6yacut. x? 4 y? = g% 4 b? HU KCOOTINAHT, XaMJa KOCHHycJap Teope-
1 2

Macugad ¢oinananuur. 183. 1:3, 184, M? + .—\_ I.W,MIV 185. 1—

—¢0s%4 — cos2B — cos?C arap AABC ytkup Gypuakam 6¥aca. K p-

catma. Z,po— S, WM Kapaur, 186, 4:3. Kypcarma. I-

ycya: Mennana xoccacuuan ¢oitnaranuur; 2-ycya: YuGypuaxsap-
a
HHHT TeHrJoulturuian ¢oinananunr. 187. A ctg ,wl Kypcarma.

Mukn umsmaran 6Gypuak xoccacuzan ¢oiizaranunr.. 188, W as,
189. K¥pcarma, Hactaab S, pn =S, om + Syon + Znoy HH KY-
punr, 6y epna O aiinana mapkasu., 190, Kypcarma. ¥Yxwaw yu-
CypuyakaapHudr XoccazapujaH Ba 45~ Macanajgad dolnasanunr, 194.
Kypcartma Xocna G6¥aran T§prGypuakiapHUHC GHPHIa TeHr 6yJrau
TYPTOYPUAKHUHT "OMp y4H A4ArOHaAAapAaH OMPUHUHI YpTacd Guaaw
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ycTMa-yeT Tywmand, 197. —2R2%sin®a sin 4a AW <a< .qw"lv Kypcar-

ma. Tpaneuus yusapuue aiigana Mapxasd GMiau TyTawTHPHG, XOCHA

S
6¥-ran Tenr &Hzm yuGypuaxkiapuu kapaur. 198, um. K¥pcarma,
Tpaneuusinnar Ba yuSypias<vHHr acocrapriarn SypuakaapHd Kapauwr,
_

199, (P 4 1)2. 200. —. K¥pcarma. Appun anamrupumsap Ouan

6cpusran oﬂ:@w@mx:: MYHTa3aM oaTHOypi1akka aiMawThpudr, 2351,

v -~ 2 \J
waw. 262. %mz.ﬂls.\u )- 202. m?+$\w 6), 204. zwﬁ
nab—bmkw -
205. = (3y/3—x). 206, — 23— N7 a4+ b—c. Kyp-
@v A—\ ®)- c\-+.-u+bw at ‘ yP

cartMma. %vsmsm:::q xoccacullau doiigaranqanr, 208. K¥pcartwma.
¥ puaMaHuH: xoccacuaad oiifazanunr, 209. Kypcarma Ypunua-
Kedr xoccacuian ¢ofizananunr. 210, Kypcarma. VYubypuak-
HUHF 103MHM yuta OGa’laHAaurH opka:nm wudonazaur. 211. m—ec.
K¥pcartma, Ypuumasuur xoccaculan ¢olfizazanunr. 212, 3:4:5,

y ab y
Kypcarwma. 211- macanara xapaur. 213. . Kypcarma.

vV a?t b
AfilaHafapHHBHT HMKKMHYM KECHIIWOI HYKTACH CUIOTEHY324a ETHUIVHE
ucooraaur, 214. K¥pcarma. H yubypuyaxuudr oueos%zmw: 631~
cuH, y xoa1a sin AHC = sin ABC uu uc6otaanr, 215. Kypcarma.
BucceXTpuCaHUHr Ba MYKH UH3Harad Gypuakuvur xoccacHiad goina-

nanpdr. 218, K ¥ pcartwma. Mukn uuanaran 6ypiak xoccacniaan ¢oit-

nanauaur, 217, K¥pcarwma. 211-macanara kapanr. 218. |b—cl.
ah? abc . .

219. rymyriiramyrs 220.y ac. Kypcarma. Xocun 6yaran Tyrpu

6ypuaxai yuSypuaxJIapHUHT ¥XIUAWIHTHIAH eompmamw:m? 221. Tenr

2 1 =
Gypuakaapuuur xap OHpu mRSmM ra Tedr 6¥nann. 222. Ml—\ql
—1). 223. K¥pcarma. Jactna6 AD A OGypuaxuuur 95,‘2::_82_w

DKAHAMTHHH ucOOTAaHr, cyHrpa xocun 6¥AraH yuGypuakaapHuur ¥x

mwauiurafad Qoitnananuar, 224, Kypcarma. Hactaad ACEF®
O AAOM nn uc6oraanr, 6y epaa M’ = ADNCO. 225. K¥pcaTma.
Yubypuakuuur A, B, C yunapn opxaam ¥3apo napaisen TYFpH Uke
suxaap yTkazuHr. 226, Ky¥pcarmanap., D uykra BC &iira Te=:
ruwan 6yacun. l-ycya m%o uy Kapaur; 2-ycya: CD uyp naso-
muaa BD = DM xecma 016, Xocun 6yaran BDM yubypuaksuur Tel
TOMOHJAH Sxaniu HHM HcGoTaanr. 227, Ky pcartMa. Bekrop mynoc
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R4E41
Gataan ¢oitraranuur. 228. Vxwamaux xo3dduunentu —,

(e — 1)
K §p:artma. Bexrop mysocadarian Qolftnanaduur. 230. Kypcar-
v 1+ sin%a .
AADO D AABC un xapaunr. 231, praremant Kypcarma.

Tpamenuaaa: a—xarra acoc, [—&H TOMOH. d—nuaronan Gyacua. T¥e-
pu Oypdawin yuSypUAKHHHT XOCCATaPHIAH BI KOCHHYCIAP TeopeMa-
cunan dofinananaar. 232 v JR2R —h) — (2R—#). Kypcarma
YVadypuaina a—acoc, [ —&4 TOMOH GYucHH. Tyrpu Oypuakaa yudyp-
gaKRMuC xoccadapuian Ba S = pr GopMyranaH o#ialanUHT. 233.

a T4 a 3a
2r cos — tg isin 5

2 4 om, . 235 Kypcatma. ABCD tpane-
w:_a+mn wno%in.

4 . 2 .
ursana AB Tomonmuuur ypracu Oy sa CD TOMOHHHHT YpTac 0, o6¥a-
Otop—at
cun. 0,A+0,0=0,0, su ucGoraanr, 236 pr Kypcart-

1 :
ma. AD - DE = BD - DC zau dofigasannnr, 237. mw_ﬁ\abml b +

£hy/4R?—a?]. KypcaTua MronoMeft Teopamacusad ¢oilnaia-

uunr, 238. v R(R—2r) 239. K¥pcarma. BuccexTpucadnHr Xocca-
cunan Ba BAD xamaa AQ0Q, yudypHaraapHUHr YXriauliniRAaH {oit-
nananuur. 240, Kypcarna AYE IFnAMKIL du HCOOT.13HT. mﬁ.
Kypcarma. Cuanycrap TerpsMacitiad dofizasaqnnr, 242. K¥p-
catTMa. YpPHHMINAHF XOCCACHAaH Ba 223- maca1aiad QoHaazansnr.
243, Kypcarma. M uygra TYpTiypua< AvaroHanAapuHuar ypraia-
PHHN GUDTAWLTADYBYM KECMAHHHC FDTACH  SKAHIATAHA vcgoraaur,
.

CYHrpa l\s HH Kapaur. 245. Kypcatma., O uyxraia T¥prOyp-
yaK TOMOHJIAPHTA THK UH3HK TYHIMPHHI BA XOCHI 6yaran TypT WydT
yubypuaxrapuu Kapasr. <47 m%nomj; Cunycaap Ba xOCHHyCAap

reopeMacHaad QOiAaTAHHHT. 248. |:\ + V2. KypcaTma. Alt-

jJasara MY UM3MaradH MyHTa3am x%:o%—uﬂmz xoccacunan GO:Pmbwl

HHHT, w»w.d\am_w. (562—8a?)- Kypcatma Kochuycaap Teopemacuian
goiigananaur. 259. 10 cu Kypcarma, AC=y Ba BO = x 1eb,

y2 + 36 = 4x2,
y? .
- -3
i + (¥ —9)
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cHCTEMAHH Kapa6  vumKmmr. 251, 12,5 cm; 16,5 cM2 KypcaTma.
Kocunycnap Teopemacanan ¢ofinananusr.

VIl 606. CrepeoMerpus

1. Yexcus x¥n, wexcus xjm, Ourra, Xeu xauua. 4. Kypcarma.

. a

Bexrop aaredpacunan dolinaranunr. 6. 22 H z . Kypcarma-
m n

xap. l-ycyn: MA Ba MB kecmanapra ¥xmaw TYFpR Oypuakan

yubypuaknap sicaur; 2-ycyan: Bekrtop arre6pacunan oiinanHuHr,
7. K¥pcarwma. Bexrop anrebpacugan doiinananuur, 8. /37 cm. O

at+btc
3 . K¥pcarwma. 6-macanara Kapanr, 10. ¢+ b —a. Kjp-

carma. |x—c|l=|b—a| un ncbornanr, :.a.\aw+ nw._- nw.

Kypcarma. HWsnauran Macoda TYrpu Gypuakau napalieienunen-
HUHT IHATOHAMHHMHT y3yHaurn Gynamu. 13. Kypcarma. Bextop
MyHocafartaaH Qo#inananuur. 14. K ¥pcartma. Bexrop myHnocadar-
' MaH Qofinanamnmr, 15. 2:1Ba 1:1. K§pcarma danec Teopema-

. 3 1
culaH Qofinanannnr, 16. arccos M“ arccos 3 Ky¥pcarma. Ko-

pm_
. m+n'
ypcarma. Hacrnab M myxra EF TYFpH uH3uKIA ETHWIHED HCBOT-

ve,
8

cunycnap €ku cmHycrap Teopemacunau diofinananumr. 17.

Jaur. 18. Kypcarma. DC’ L1 yrkasu6, ADBC tenr éuin

TYFpu Gypuaxanm yubypuak SKanAMIHHM HcSoTaamr. 19. 60°, Kyp-

cartma AABA nu ncawr, 6y epaa A’ uyxra B myxrauunr ! TYFpu
2

M3MKAary npoexnuscu. 20. arcsin 3 21, 30°, 23, Kypcarma,

%a@wﬁx:sm_.. ypra umsurn xoccacuiAan olinanawusr. 24. K ¥ p-

catma 23-macajara Kapaur. 25, K¥ypcartma. 23-mMacanara xa-

paur. 27. KypcaTma YuSypuakmuur ¥pra 4H3HFM Xgccacuadi

. 1
¢oiinanaunnr. 28, 5 v 25m? 4+ 922 - 16 (24 Cos a, 1 X
5

Xy 25m* 4 9.a% + b% + 2abcosa). Kypcarmanap. I-ycyan:
Bextop Mynocabatian ¢oiinasannur; 2-ycya: BMNB' napaaieno-
mumzz acaur. 29, K w pcatuma. TYpréxiu 6ypuakuuur Kapama-Kapimu
CK1aPUHHHT KECHIUNII YHINKIAPH OpKaau TeKucauk yTxasuur. 31. K § p+
CaTMa. YuéKin OypuyaxkHUHI yyana KMPPAcHra YuHIaH 6ouriad 1eur
xecMaiap xyiunr, 32. K¥ypcarma, SABC—yuskau Gypuax Ba /| =
=TH[Y(SBC) xamna I, = II,((SAC) 6¥acuu. SB KHPpara Teruiwan
HXTHEPUIl B, HykTamau [ 'sa l; TY¥FPU 9M3MKAAapra THK 4YMsHKIap YT-
kasunr, 33. Kypcarma. Yuékmu Gypyaxumur yuaaa Knppacura
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yunjas Gomnad tewr xecmanap xyfimur. 35. 90°, Kypcarmaaap.
l-ycya: D unykra AC uuur ypracm 6¥ncun. AOBD wu Kapaur;
2-ycya: Bexrop aarebpacnaan dofinanaunnr. 36. Kypcarma,
Hacraab cos®a + cos?3 + cos?y = | ucGortnaur, c¥urpa 3(a24-b2+4-c?) >

>(a+b 4 c)2 mynocabataan doilinanraunur, 37. Eonom—\W.A 42 cosa).

\ A
38. M_\wASN+=N+w.V —(@® + 62+ Kypcarwya. Bexrop my-

Hocadarnau ¢oiigananvar. 41. K§pcartwma. Bextop amrebpacuzan
dofizasanunr, 42. AB xecMaHunr YpTacHmaH THK JTYBUM TEKHCAHK,
43. AABC ra tamgu yusnarad aiinana mapxasuian (ABC) 1! ¥rysun
TYyPpy uu3ux. 44. JluaroHanaapHUHr KeCHLIWIN HYKTacdlaH T§pT6yp-
YaK TeXMCIUrMra THK yTyBYH Tekucauk. 45. Tpameuwsra rawkm uu-
3uman afizana MapkasuiaH Tpameuus TEKHCAHTHIA THK YTYBUH Te-
KHCAHK 46. AB 1yfpM UM3HKHUHT MabAyM OWp HYKTacHIaH THK ¥T-
ran Texucauk, 47. Texmcauk, 48. ¥3apo Tux 6¥aran Tekucaucaap,
49. Pom6ra nuKu 4M3narad ainaHa MapKasnaaH poMO TeKHCAWTHIA THK
yrram texkucanx. 50. Ysapo napansen 6¥aran: 1§prra T¥rpu uusmx,
HKKUTa TyPpH 4M3uK OuTTa TYFpu uu3MK, 0¥k, Kypcarma. VYua-
na T¥Fpu uusukaapuu G6upop I Tekucaukka mpoexuussadr. 51. Ila-
pamnes Tekucmuxnap. 52, Texkncani. 53. ¥sapo Tak 6iran TekucIHk~
aap. 54. Arap Ty || Ty Ty1T3= @ 6¥aca Ti(1T; ra mapasnea G6yiran
HKKHTA TYFPH HM3MKHMHT OHP-alUMAacHAdH; arap TEKMCAMKIAD ¥3apo
Kecuinca, KeKMH yMmymuil Hygrara sra 6famaca, Ty(1T; ra napaniexn
6¥aran TYpTTa TYFPY YUH3HUKHMHT CUPIALIMACHAAH. arap TEKHUCIMKiap
6up HyKTana Kecuilica, Iy HyKTa OpKaiM yTysud TYpTTa TYFpPU uH-
3uKHMHr OupramMacuaad nbopat 6¥nanu. 53. bepuiran kecmanu aua-
MeTp Kuaud oauurad cdepa, A, B nygrarap kupmaiiau. 56. Afnauna.
57. Aiaana. 58. Jlmamerpn AL xecmanan nbopat 6Yaran coepa. 60.
Maprasu AB kecmauuur ypracuaa 6yaran cpepa, HykTa éxu (J. 61.
Anoanonus afiianacu éxn TY¥Fpu uusuk. 62. AnoincHus chepacu €xu
Texucank, 63. Lluananpux cupt éku rexucanmk. 64. Lluavuapuk cupr.
65. Coepa. 66. { ra tuk 6yaran texucauk. 67. Linaumipuk cupr. 68.
Bepuiran cdepara kouuentpuk chepa. 69. Tekucaux. 87 Kypcar-
ma. A, B,, D, Ba D, B, C; yunapaau ¥Tysuu Te<HCAHKNAD KECHMIAa
Tesr TOMOHAM Yubypuak XOCW1 Kunaiu. Dynapra mnapaatei Ba Tedr
Y30KAHKIAH YTYyBYM TesHCAMK, Guiad KecumHu Kapanr. Mcborsam
yuyH HKKH ycyanan dofinanannm Mymeun: 1) yudypuakuunr ypra
YH3WFH XOCCacuiaH, 2) BekTop asrebpacunad. 89, Arap kecum BD,
Imaronan opkaau yrca, y A4, sa CC; éH KuppanapuuHt Ypranapu-

3V3
. 4
CYBUYH TEKHCAHK Kapala€Trai éd Kuppara gopwi €rraH €H KMPPAaHWHY
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nan yraau. 90. MyHrtazam oartudypuyax, a%. Kypcatma. ke




9

ypracunan yranu. 91. Tewr &wmm Tpanenms, S=—al. Kypcars

8
- Ma. [TacTkm acoc KHppacHHHHT ¥PTaCHZaH YCTKHM acoc AHaroHanura j
TYrpyu uu3uK ¥rxasuur. 92. Myurasam onruGypuak, S = v a. 93.
B 4

w17

% a®, Kypcarma. E uyxra AB 3:0:::5.,..

mmE@?mz, S =

F nyxra BC tomonuunr ypracu 6yacun. DA 'Ba DC 1¥rpu unaugsap-
natr EF T¥FpR uyu3sng 6HJaH KeCHIHUI HYKTa.12pH P Ba Q napunm xo..
cun xuauur. D,PQ TexkucAHMK KyGHY KecHIN HATHXACHAA W31AKHTAH
kecuM X0cH1 O6F¥nain  KecuM 103HHM XMCOSaawHHHT GHP Hewa ycyau
MaBKyH, Xycycau €finamanan dolinanannm xam MyMkud. 94. K § p-

carma. 87, 88, Y2-macananapra xapamr. 95. [ = m.a. 96. S =

- 2
7v 6 R . .
5 a%. Kypcartma. Usnanran kecam xy6uunr BD, Inaroxand-

ra Ba éruunnr. AC nuaronaiura napaaren ytapu. 97, §'= M.w 98 !
3 S

, 1 2n i
Syec nl.\GmEl Kypcarma, AE=x, B\E = y necik,

*\«u+v;+\€|l.$+au.
v x4=b% + y/y2~ % = h cucrema xocun 6¥aazm.

o, .
99. S =— ¥ 56+ 4 -V 2 _

8 V 15b% + 4i2,7100. [ ﬁ\wl a? + b+ @t + bt — aipE),
Kypcarma Kecybun texucanknunr npusua acocunnuc C yun op-
Kanu JTasuur Ba Kapmu €KAa XOCHA GYAaNdIaH TPaneUHAHH KapaH:.

3 Pors -
101. <ﬂem|2 + 6~ /3). K¥pcarwma, Wapuuur pagnycu acocs

. . 3
Fa u4<H Yu3ndrad adiasa pagwycura vtenr. 102, —. Bupinum «ke-

5

CHM Tpaneuus Ba HKKHHYK KecHM yuOypuak G6¥aanu. 103. Nﬂu_::

" . % b.

.3 : 24
104, $ = ry V (ab)® + (ac)® 4 (be)3. 105. 23:9 muucbarna, KeCHMAS

- 7
6embypuak xocHa 6¥aagu. 105. S = * Q, Gupuuun kecuMaa yubyp-

4aK, HXKHHUH KeCHMAa Gem’Sypuax xocun OFnazu. 107, S ==

-3
=3 Y betc? \?T_. b* 4 ¢+ Kecumaa oatulypuax Aocka Gjaams..
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e

. V7

108. « == arctg — 5 kecumaa TYprbypuak xocui 6§naau. 109, 23: 13.

Kypcarma. AM Ba AC TyFpH UHIHKNADHHHT KECHUIIaH HyKTacH
K. KN Ba AB 1{FpH uMSHKIADHHHT KeECHUIraH HyKracu P 6¥acun.
YV xonna mpusma GYMarHHMHT XaXMHHH MKKMTA RUPaMHI1a AAPK Ba
MCNK xaxMiapusunr aftupmacu cubaThia Kapaw Mymksa. 110.
Kypcatma KecyBun TeKHCIMK HKKH afKail KHppara napansen yra--
av. Wcbotaamr yuyH HKKY yCYARAH eomhmammsE:wzx:: 1) yubyp-
Y3KHUHT §PTa HUW3UFH XOCCACHAAH, 2) Bektop aarebpacusau. I11.
Kypcarma. 110-Macanara Kapaur. {12 Kypcarma, 110-maca-
nara xapaur. 113. 256136, KypcaTma. Ukku TeKHCARKHHHT napalis

N &y Z+1)
Aennuk anomaTunad ¢oiiaananmar, 114,

6y’ 3
f m.\u

Gypuag xocun Oymamu. 115, §= a?, Kecumaa yubypuax XoO-

, kecHmaa yu-

cun 6fnanu. K ¥pcarma. Kecnm b yunas UHKKaH OajanIauKHHHT

ypracnaan ¥ramu. 17. -\o Kecnmua yubypuak Xxocux Oynanm,
xw,m.om:; KecuM TeKHCAHTH E€H. mxxm Tuk yrazu. 118, 415, 119,

w—\.c

mnMvu cosa V1+2cosia. 120, 8= m. 121, S=

_ 3v'2
T 95

at. 122, Se=

a?. Kypcarwma, Kecysau Texucaus terpasip Gaganniu-

. 21 a —
rununr Ypracunan yramm. 123, S = = 124. 1} = 5 V2 p=

4 -

7
senorpauM xocua 6yaanu. 126. S Hﬂm@ KecHMJa TEHr &HIH Tpa-

1
= 2a; S= " (@2 —8g%. 125. S= z V33 + 46 xecuMua napai-

neuns Xocua 6¥aanu. K§ vnm TM™a. KecWMHHHr wmaxan &H Exnan
a3sin?2a cos a
sin? 3a
KeCHMAA TeHr €HIM Tpanelusd XOCHA- oyaani. Kypcarma. [Ilupa-
MHIA YYHIAQH 2COCTAa THK KM EPAAMYN KeCyBYH TEKHCAHK JTKA3WHT.
2aH
¥V 9a? + 4H?
Kypcarwma. TlupaMuaa yuwiaad acocra THK Kuauo €paaMuM Kecys-
3 2
rai TYpTéypuaKHIHr AMaroHANNAPH ¥3apo THK 6yasmmn. K¥pcarma.
BF secyByu Texucaukka ta< OFacu, y Xoaja waprra Kkypa =BAP=
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axpaiarat qvmam::m 6unan Tenrgow O6¥aaam. 127. S =

1:8. = , KECHMAA “TEHr E&HAM Tpanemus Xocua Gyaanu.

7 \
yn TEKHCIMK YTKasunr, 129, S = a%, KecuMpa xocun Gynaiu-




1 1

= 30° 6¥nu6, BP = 35" AB = 5 a 6¥nanu. Ilupamuna acocuna ke-

CyBYM TEKMCIMKKA YTKasuarad THg uusug OL 6yacuum, .y xoxza BD

6y TexMclMKKa napaxnen 6Yaranaurn ca6abiu, OL = BP = .mu 6y na-

2a
Iu, 130. S = 5 Y 1627+2h2, xecumaa Xocua Gymagurad TyprOypuax-

- . d :

HUHT NdaroHannapu ¥aapo tuk 6ynanu. 131, S = ...m«\.aw + &w. Ke-

cHMIA XOoCHa OYaaluraH awﬁa@vauz::mn IHATOHAMIAPH ¥3ap0 THK
3

6ynamy. 132, S = Nau. 133, E =126 cm3. Kypcarma OHH‘

= (SO)(1(MA) Ba O — napanneorpaMM IHarOHaiJapHIHHS KeCHWHII

nykracu 6¥acun, y xoaxa SO,: 0,0 =3:1 Ba MO,: 0,A =3:5 6¥-
1842

namm. 134. £, = =5 Kypcarma, O=ACNBD Ba AD = a 6ya-

cuii, y xonna ADOA Ba ACOB nap wmywrtasam 6¥au6, DK sa FB
Aap yaapHuar Gazaupaukiapu G6yanaan Kecysunm rtexucanx SC xuppa-
Huur ypracupan ¥tu6, DK Ba FB napra napamseanup, 135. §=

a
= —

% 2 +¢\mlv v 4 +34% kecuMmia TeHU 8HAM Tpamenus Xocda Gyaa-

5

xu. 136. M, KeCHMZIA TeHr EHAM Tpameuus xocua Gyaaau. 137. S =

3
=—Q Amx:.H OVL KECHMIA TeHr EHad Tpameuus xocua 6yaamu. 139,

) 3k—1
S = M. Ajv EEN.K¥pcaryma. a—nacTku acoCHuur, b — ycr-
KM aCOCHUHT muaroHaid 6y.acui. Kecum TeKnCaMry JuaroHal TEKHCAUK-
k
k41
-k i
E+1 k41
oanuumy kepak. Jemak, KeCuMAa TeHr &HaH Tpamenus XOCHI 6Yau6,
ka r—1 (k- 1)a
ra, yCTKH acocH b= ra
k41 E+1 A+ 1)

1

=3 Q, xecuMua Tenr EHAM Tpamelast xocun OFfand. 138, S=
1
4

Ka mapalnes 6¥AuliK YUYH MACTKH aCOCHH Hucbarna OyayBun

HyYKTa ONMHCA, YCTKH 2COCHH Huc6aTaa 6¥ayBurM HyKTa

YHHAHT TACTKH acocCH

‘ — = E) 2
teHr 6yaaxa. 140. 4, =V 3z =V 2a; ;= za. 141, N»“—.len.

V3o
ly= Im'n. K¥pcarma HWsasanran macopa xy6 kuppacununr ypra-
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ci GMAad faroHaNHUHT YPTACHHH 6HpAAMTHPYBYH KECMA @wawwﬁﬂﬁ
B,, D, 8a B, D. C; yuraphzt §ryBun TeKHCIHKIAPHA KapaHi. su
Kypcarma. Kapanaérran yuKin 3@55,.(::—, yuauja .z:nwm.,_%m-
Hpur yaywiukaapu | ra TeHT Ba xaxmu Vo G6yaran maxcyc :mmmi
penunen acanr. 144. KypcaTMma BekTOp mEmavmm:E: goliza a-
aunr. 146, Kypcartma. Bekrtop aaredpacuian dotinasannur. 148.
‘ by a? + ¢
V = abc y/ —cos 2a. 149, a = 2arctg =
PUATAH TEKHCIUKIAP MN T§FpH Hu3MK OpKalH KeCHUIaan. .m% .mgw
M—ADD A, ERHMHT, N—A,D,C,B, &xuunr yprarapd. A, D, r:nmumzw_:
ypracunan MN ra MN LKL yrxasawus Harnwana xog,amw wﬂ )
AL,D, u3anauran HKKH gxan 6ypuakHHHT A:um_ﬁ_: m%namnﬂz_.vagpl.
150. Kypcarma. BekTop aaredpacupan QpoHIATAHLAT. 51, a=
8
17 . )
FOHA :WW\HEQ TYFpH, UH3HK YTKAIHAT. 152, —ctgactgp. m@% p-
caTma —=PMN wninaHa€rrad Mk éxau GYPUAKHHHT aﬁ.:xaw_ yp-
garn 6yacuu. By epaa # uygra DC z:ﬂvw_,m, N mygra BC x;vﬂﬁ_w
pa M nyxra CA; asaronanra TEerHwau méuns:. CMPN nxvmz:nm_m:
Kapaur. 1563, ¥ = arccos(sin & sin B).. KM pcarTma, Ewww.wmwhwmnwmm
@:@::s xapuru érras €KKa napajret kyuupnur. 154 = 303, ) .
S = 2a(a +V a*+ 4b%). Kypcarma Y cTRH m,\nonmxmﬂ zmvm:mmﬂ.mm
yuunaH MacTKd aCOCHUHT Kuppacura THK UH3HK jrxasuur. 156 =

.K¥ypcarma. Be-

= arccos . Kypcarma. A,B, Kuppanunr ypracniat A D ana-

mnQV Q _ o =
=144 cwd 18T V= 158. V== abc)/ 1 — cos?a — COS%
- cOSEq + 2C0SaCOS 3OS T Kypcartma, 150- Macanara Ka-
QV3Q = ~—— (ctgi —3);
paur. 159, 72 e, 160, ———. 161 h= < 3
e
38 /T 8Vsina 1 w«NASwlT:w;.ﬁuXSn‘T:u — %

[— V==
#\ V3 12sina 2

X (m® + pt — O+ p? — m?). 163. V=V7a3 164. S = (4 .I\Mvnw.
< vy o
165, V = .wl% 166, S=72p m;h 167. V=9V cmd. K¥p-
. R Vo
catMa. BC=x ba AA =y 1apiH TonMIm YYYH
y= VTR VI

gt = 13 —4(x2 — 3).

, ah?
- 71. Kypcarma. 112
CMCTEMany TY3WUl Kepak. 168. PR 1 ¥p
macasala kapaur, 173 Kypecarma. TeTpasap HuMAd OLMHTAH MX=
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THEPHH HYKTA OPKAZM keTMa-KeT TeTpadap EKIapHra napainer Te-
kucruknap yrkasuur, 174, Kypcarma. ABCD rerpasapnuwr AB
KHppacuBuHr Jpracu M uykra Ba CD xuppacuuuur jpracu N Hyk-
Ta 6Y¥acun, y xonga MN kecMa Kecysuwm Texnciuxna €16 AD sa CB
KnppasapiaH TeHr ysokaawrad 6¥aamm, 175, K¥pcatwma. O, Hykra
DAC éxnnnr, O, uyxra DBC &knnur oFupAHK MapKasjapH Gy.icHH.
AO,0,B magnHAdr Tpaneuns IKaHAMuHU UCGOTJIAHT, cYHrpa Yxmaum-
aukgan ¢o#izaraupur. 176, Kypcarmanap. l-ycya: kecysun
ADH Texucaux yr1xasur: 2- y cy n: Bextop anreGpacuzan ¢ofizana-
uunr, 177. K§ pcarma, 31-macaaara kapanr. 178, Kypcartma, DABC

nupamuianun DB xuppacu a DH Ganauasuru OpKaaH JTYBUH TEKHCTHK .

OnnaH KecHBr XaMia KeCHMNa XOCHJ 6Farad T¥epn Gypuakan yudypuak-
1

napunnr ¥xmawanrunad gofinananunr, 179, « = arccos M Kypcar-

ma. DABC rterpasnpun DB xuppacu sa DH Ganaupaurn opxasu
YTyBuk TexMCAMK OuiaH KeCHHT. l-ycyum Yubypuawiaw MeTpHK
mynocafataan ¢oiinananuur; 2-ycy a: Bexrop aarebpacuaan oiina-
a n
nanuur. 180, Nu..m.. 18l. a= 5" Kypcarmanap l-ycyua
Exaapusnur AHaronanzapi TeTPasAPHAKF KHDPatapsiaH nbcpar 6¥-
ayBuY« €paasmud xy0 acaur; 2-ycyu: Bexrop aareGpacanan doiiga-
2 1 Ve
naundr. 182. arccos T arccos re 183. arctg N K¥pcartma.
TeTpasipHuHT KMDpacH Ba Kapuik ETraH SKHMIT 6a7aHil. T OpKaaH

3 1
KecHM YTrasuur, 184. a=arccos ry 135, V = 3 abc. Kypcarwma.

flupavuiavuur én érunu acoc cudatuna oauuc. 186. V- DA-DB-DC.

% - ~
187. anﬂp 188, 1:7:19. 189, 2¥/T—1. 191. V =V Fhictg’a.
192. V= — 103, V= QY IT AT 194, tg: j\m
. i . =% ¥ gatgd. . 1gp= 7

Kypcarma. M nyxrazan ABC rtexucmukxa MM, Tax wusug ty-
WHPHET, cyHrpa H uykrazas H,M; 1L CN ¥txasuur. H; M, un tonum
yuyH AACN Humr 103mHM BKKH ycyana xmco6zamr. 195. K¥pcar-
Ma. YU nepnemiukyIap Xakuumaru teopemara Keatupuur. 197. K ¥ p-
catma, DA GaraufaukeuHr éH Kuppajdap GMAAH TAaUIKMA 3Tran 6yp-
daKnapu a, 3, y G6¥acun, y x0a4a cos’a 4+ cos?3 + costy =1; S, Sy, S;
Japuu Kuppaaap opxaiu wdomnasad, cyiurpa jpra apupmetux Ba ypra
TeOMETPHUK MHKIOpIap GoFnanuwmuaad Qoinasauuur. 198, K§yp-
carsa. abr = 2hS un wucboraawr, 6y epaa S acoc w3u 6¥uG,

|
7 Va#b*+act + bt ra tenr. 199. Kypcarma. ITupammzara
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TaUKH KOHYC YH3U0, KOHYCHHHT XaXMH fACOBYHCHHHHT KYOHIAH KHUKK
SKaHIMrHE uc6orTaanr. 200, K§pcatma. YMymui acocau DABC
, 185343

(h? — b?) /Ao " h?
carMa. IMupamunannnr Ganannnurn DA 6ynud, yanur ypracu K 6¥a-
cu, KM xecma DA guppara, AN-—xecma BDC &xxa Tuk 6y acun,
Xauaa (AH)(1(DN) = E 6yacun. HD =y Ba EH = x 2eb6,

L e
— p% = by,
kﬁ\%w y

e _peo
2x 77 h? = hy

Ba ODBC nupamuganapHu Kapaur. 204. . Kyp-

V7 2 15

cucTeManu Kapaur. 206. V= — cu3. 207, —. 208, S= ——. 209.
8 25 1739
b -
- Kypcarma, =ADC=90° ra tenr sxaniuruuu ucGorzanr. 219.
a
: . 2y
~<BAC = arccos : - K¥pcarma. BE acocunur Sanaraaur
m a

6¥acuH., DE kecma éd Sxuuur G6uccexTpucacd GYauitHHH HCOOTAAHT.
212. m—n+p. Kypcarma. Kecumaa xocun Gjarau typréypes
JMArOHAMAAPUHHHT KEeCHWHU HYKTacH nupavMuia Oa’taHmaH:iu:ia Te-
- X
iy 6§aamu. 213, 3 = arccos{—cos?a). K¥ypcarma. cos 7=
V2 ) 10007
== sina Mynoca®atHn xocui xuauur. 214, a=x23°20’. K¥pcar-
. 1
» a, Bektop aarebpacuaan dolinananuur, 215, <Hw%m5w98mu. 216.
2 3 ;] —_—
V= .l:ulau cos 3 ctg Bl cosec? PR 217, B =2arctg J 1 + 2ctg?a.
. a
243 tg 8 sin3 £y

3(1 —2cos a)3

3 gi
28, V= pisinetgd o9, y—

. —_— T a
192 2'sin3 h» + MV
(4 + b)?

24
fOMOHJAPHHUHT Yprarapu Ba S Y4 OPKaNM KECHM XOCHJ] KHJHHL,
21, b= ba + 2m) . Kypcarma. BB, xuppa xamna AC Ba

V962 —2n
AC, kHppatapHuKf JPranapd OPKaId FryBYH KeCHM XOCHA KHJHHT.

285

220.

Iy
Vo=

tg? W Va(a —2b). K ¥pcaruma. Acocuunr napaires




h@ . w — . J <u
= . mmw.v“d\vl wwwrzvvnmazm._
22. h Y »Aax_\v

i ”

cos —

n

= V, maprran %omp.mims:_.. 295. 2arctg\ —— | 226. f=

(oo IMM,

T .
¥ araH MYHTasam
= arctg Anm gnomﬂv. Kypcarwma. WNuku uusd . y

k¥n3ypuyak xoccacuiad dofiananuHr. 097, V=872 ¢m3. KypcaT-
9a%(1 -+ 2 cos o}

g U 929, V=

! r. 228.
M a. Jparosal Kecum scan 2 s

as — b3
6 cosa
6 Tranm
" kapuiu MXKu €Fura mapaiiel pa viapnan 6apodap ﬁoxa:zu”m yrra
: l-ycya
TekMCAnK GuiaH KeCHMHHH Kapawur. MecbHoTnam yuyH yeyan
0 N fnagauwur; 2-y cya: Bextop
Yubypuak ¥pra UH3uF xoccacuian oA 12 ; y
. d\.m ,
anre3pacijad (oinananuHr. 231, V= |mla .

TasApHH MKKHTA TypTOypuaKa MyHTa3aM nupaMULAHUHT Gupiammacy

. s ,‘
cudarnia xapant. 232 S Hmlml me. 283. 6:1, 234. Kuppacn 5

V' Zcos 2a. 230. KypcatM a. OKTa3ApHHUHT Kapama-

KypcarMma. Ox-

leln ra reur Gyaran xy6. 235. KypcaTMa. DlonexasipHUAT Ka=
3

paMa-Kapiu
xapanr. 236. S = 302 25 + 10y 5. KypcaTma. MynTasam 10-

fekasapHuHr TYAa CHAPTH [2 Ta MyHTa3aMm Gembypyakaap 03rapu-

ad - — )
sunr fnFunadcnian néopar. 9237, V = Ma\_cﬁh + 215 'xfu .

akKu EFpnM Kecu® YTyBUM TEKHCIAK 6uaaH KecHMUHA

caTMma. JoneKasipHu yud YHUHT Mapxa3uia, acocH 3Ca érunan

n6opar Gyaran 12 Ta nupamuiara awparunr. 238. S =5y 3a% Kyp- .,

caTma. MyHrasaM BKOCasAPHUHT TYA2 CHPTH 20 Ta zwmgwwz%n@c.

o = — — a3
qaxaap I03JapBHUHT jinFuHANCHIaH noopaT. 239. V 6 X

/T+3V5

w €
acocn sca érmjian nbopat Gyara 90 Ta mupamMuaara awpaTHur. £40.

Kypcarmanap. l-ycya Yu nepresAHKYIap XaKnaard ieope-
wanae goiinananuur; 2-ycya Bekrtop airebpacnian dofigaranuit «

X .K¥pcarma. VixocasapHyu yun YHUHF Mapxasuid,

286

I 1 1
243. <n, <vn<nﬂ.mu|m~lo.. Kypcarma. Yubypuyaknuur O6np

TOMOHH @ Ba Iy TOMOHra TYWHWpuiran GananAanK h 6§acns. Uly
TOMOH - atpodaa aHNAHMINAAH XOCHA 6yarad KUCM XaWMH <nﬂ

1

= .wlim.ﬁ 6ynanu. Iy xawmuu yuSypUaKHHHC 03K OpKai seoi-

paur. Macanawu yuGypuaxkuuHr Typaud Xolrapu YUYH TEKIIUDUHT.
5 1

247. an| 248, <ﬂMmu. 249, Ve==S-c. 251. 1:7:19. 252.

Typrégsn OypuakHUHD KapaMa-Kapuii MKk EKaH 6ypuaknapuHuHr

2
fiupuEAMAApH Y3apo Tenr Gyauuy kepak. 253. ._\.nlm.. whé.  K§yp-

catwma. Konyc ciprina oamuram yura ¥3apo Tux 6yaran scosuniap
acoc afinaHAacHra HYKM YM3MAraH MyHTasaM yuOypuak yuaapura Trpaia-

i

au. 254, cosz = — 3 Kypcarma. 253-macanara xapanr. 255.

S —
S, =7842Q B. Gup V= Iw. Y nQ ky6 Oup. 256, =
. :
2sina
Tyrpu susug, OO, UMAMHAPHUHT ¥Ku GYIcuH. Hznauran macopa OO,
nh3

HE ypracuiad Tukka yramd. 258. h=sinf d\m Qmm. 259, -

260, 2:1. Kypcatma. Konycuinr JK Kecumuzuard Gypuaru 90°
Ve

Ofaann. 261, r = 3 R. Kypcarma. AfilavalapHusr ypuHu

HyKTazapi - MyHTa3aM OKTa3IPHUHT yuJapu 6yan6 Xu3MAT KHJIALH.
V3

262, |.M|nmw. Kypcaruma Linausipunur ¥K KeCHMHHM Kapaur

¥V "cosla. Kypcartma. AB-—macara WapTaia afirnaran

263, Kypcarda. Koaycuuur §K KecHMHHH Kapamur, 6yHna
Tesr EHAH Tpaneuns Ba YyHra HYKH HU3KIATAH aitnana--xocui1 6y

aagu. 264, V= . g_\% . Kypcatma. KonycHunr Jx xecumuna
3y 3 .
. 6m — 3n
TeHr TOMOHAM yubypuak xocmi Oymanu. 265. n 266.
«\.wnn\w

YR Kypcarma. Kowyc &n cnpTd ApHM JOHDAHUHI IO3HIY

V 15=R3
3

teuraurnian Qoiisaranunr, 267. V= .Kypcarma. Ko-
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Hyc €H CHPTHHMH. &ipaMacy painyCH AcOBUHIA Tenr G¥aran Joupa-

- 38 -
nune TYprAan Gupura Tenr 6¥aamu. 263, V= &t 3rS. Kypcar-
Ma. .Omiov:::_. 1031 AOMPA I03MHHUHT yyaaH GupHra Tewr Gylanu.
S k3
269. V e I.n }'5> kB, 6upmk. 210, V= Wﬂ 271, S = 40=n cMi.

I 1 1

272. 4rQ. 274. e Kypcarma. 243-macazara Kapaur.
a

275, V=38L. 276. V = 4i8x nzw S = 216n cm?:, Kypcartma.
. 4 I 4+ cox2a
243- 8k 274- macananapra gapaur. 277. V = — =nad - .
3 1 4 sin2x
Kv.pcatma. Aiinanva KUCM ACOBYUCH 4 ra TeHr Ojarau uu-
JMHADAAH acOCHapM LHIHHAD acocHapuia oilaaiwirad pa ysmyMmui

yura sra S§araH HKKHTa KOHYC CcHpPT FHud oJuwmnramuia  Temr.
278. > =4V 3n cu% V=2r cud. 219, S=2rdp. 280. V=
= nabsinay a*+ b* + 2abcosa. . 281. Kypcartma. Afisanva

<>

KHCM acocnapH ymymmil 6¥araH KOHYC Ba KecHx KOHyclaH ubopar 6y~

a3, 6YHAA KeCH ¢ KOHYCAaH 6OUKa KOHYC CHpT YiAu® oamuian. 282.

a V3 V6 Ve

re=—; R=——a. 283. r= —a; R=-—a. Kypcarma.
2 2 12 4 yp

Tauike unsdnran chepa pajsuycHHN TONUII yYyH EpPAaMYH KYCHU Ka-

padr; MYKA 9u3niarad chepa pasuycH 5€a Tauik¥ uusvarad cdepa pa-

2

IHy CHAAH YU MapTa KHUHK SKAHAWIWHW K¥pcatunr., 284, R= Nﬂ. .
- 6 2

Kypcarma. Epaamun xy6uu xapanr, 285. wlR.ln ._\|n.

6
K¥pcarma., Oxrasnpra HUKH YU3HATAH LIAD YHUHF 8Hiapura a:n.
CEeKTPHCAZAPHUHT KeCHIIMI HYKTalAapuia ypHHaau. Dy HykTanap oke

TavAPra WYKM YH3HAraH KYOHAHr yunapunan ubopar 6faaau. Tawkm

yusuiran cdepa pagUyCcHHH TONMUI YUYH EplamMuM KyGHU KapaHr.

286, 27, KypcarMma. 283-macanara xkapaur. 287, 9. K¥pcar-

. 32 16
Ma. 283- macananan ¢oitpanaunnr, 288, m.“ 35 Kypcarma. Ko-

HycHUHr ¥Ku 6yfivua xecumua alinana Ba yHra HYKH UM3NITAH MYHTa-
. t
3aM yubypuak xocka 6jrann. 289, 18:5:4:5. 209, MQNQIS 0<

4nr3p3

<g<2.292, «a=60° 293. V= . Kypcarma.,

3(r +y ri e’

Konycuuur K KecuMuja TeHr éHAM yu6ypuak Ba yHIa WUKH UMSHJIIAH
afitana XocHa OFiasu. Yubypiak OH.CEKTPHCAaCHHMHF XOCCACHARH

288

¢ofinaranunr, 294, R = l\wlw-n. 295, <H—\mw‘
TeTpasap-a TalIKK uWBHATaH LWHAKHAP OMp BaKTAA SFHHHHC JHATOHa-
AW TETPASAP KKPPACHIA TEHT 6FaraH xy6ra xaM TalWK¥ 4M3HAraH 6y-
) 1 a\ 6
ranu. 296, V = .Wnna. 297, V=—a3, K¥pcarma. Uumunnp
2COCHHHHF DaAMyCH OKTaSADHHHT EFHra TallKM 4YM3WAraH aiiilaHa pa-
Zuycuaan ubopar, GataHiAWrM 5Ca HYKH UH3HATAH LA paaNyCHra
TeHr Gynaan. 285- macanara xapanr. 298, 27. K¥pcartma. Konyc-
HUHT YK KecHMHNa MYHTa3aM yudypuax XocHa 6yraiu. 299, o = 6.°,
Kypcartma. Kecux KOMyCHHHr YK KeCHMURA Tenr EHAM TpaueLus
Ba YHIa. WYXW YH3WATaH aHiaHa xocHa Gyranu. R — wapuunr, R,
YCTKHM aCOCHUHT, Rg— OCTKH aCOCHHHr paguyciapu 6acuu. J[actia6

s /-

na8, Ky pcarma.

1 4 cos? W-
R*= R . R, Hu uc6orranr. 300. R =—h 4 301,
2 cos?z °
1 1 -
V= 3 abe; R = 5 Varybrder. K¥ypcatua. 185- macasara Ka-
paar, O%m@%::.. PaAMYCHHU TOMMUI YUYYH TeTPAdAPHH TYFpH Oypuak-
ad  napaniesenuneira TYaiMpuHr. 802, a = arcsin |.M| 304, a ==
arct ! 305. V 2 .
= arcig —. . Ve . ¥
€5 sin 2a(1 -+ sin a -+ cos %) Kypcarua.

Tlpusmany wap wMaprasuian JTysus Ba acocsapra napansen 6yaram
: . )
Te(HCIuK OHaan kechur. 306. a = ri a=arctg —\ = 307, V=
3
8 Y
2 s c0s'3/2
3 sinz cosd sin2B/2
Ba POMOHHHT 6a1aHAMMIH ODKAIW JTKA3HATAH KeCHMHW Kapaur. [lu-
PaMUAaHUKr 6anaHMANrH POMOHUHT CHMMETDHA MapKasHAaH TUIWHHM
XaMla Iap mapxasu mnly OanaHiiukka ETywuunu uc6oTaaur. 308.

K¥pcarwua. [Mupavnnauunr 6a1a BuHin

r by a— b Ky Hactaa6 AADC

= . pcarma. [dacria6b AA TeHr
V a? + 8t b4V ai— b2 :

R 1%

€HIN 9KAHAUTHHH HCOOTAAHT, CYHIPA 7 = |,w| ¢dopmyraran ¢oiinana-

HUWr. DY epAa r — HuKM YMSHANAH INAPHUHT PaiuycH, V — nupa-
MHAAHUHT  XaXMHM, S — DHPAMHJAHHHT Tyaa CUPTH. 309. o=

34+Vz 3—-v2 .
7 ékn a= 2arctg . Kypcarma.

Mykn uu3nirai IWapsHr PajuycH Y4yH NuPaMuiaHHur Ku Ba éH

7
192310 989

=2arctg
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2 —— 2
=R +V RT=r:) ékn V= 5 r(R—y R*=ri).Kypcarma.
Arapra H> R 6¥nca, 6upunan euuM, arapna H < R 6§nrca, uxkkuHag
6m—3 Y3
n " . 338. 2qa% %Aa +|||v

eyum ypuuau Gynana. 337. ™

- 2:/792 \
339. S ==t R2, 340. ‘H..M ﬁ\mxw. Kypcarma. KyGumur

abc
aw._.ai&n.
K¥pcarma. Acoc cudarnga xyGuunr OGHpOp &H EFMHU OIMHL, ¥
X01ha KYOHWHI acoCHJa &Trad yuu yuyTa mnUpaMHIaHuHr yuuw 6Yaud
xH3MaT guaand. Harmikaza xawMi1aprd taKKociaw MMKOUMATHTA 3ra
6yanuanun. 345. Kypcartma., ¥xmam KOHycaap xoccacufan ¢o#t-

JAUAroHaiAd opKand JTKa3uIraH KeCHMHH Kapadr, 342, d =

_ 2
manawunr. 346. S, =2:()'2 4 )% _\E.uw.%. 347, 3:2:1.
N o —
348. <8n.uul.d\.ww,r“0u. 349. ,wnnalkmlﬁ.l—\,:. 350, 4 =
4 _w3 4 +v7 .
— = R. 31, \ R. 352. R= +w< a. K§pcarma. Wap-

HHHI KyOra ypunuin :%xgmmn: OpKa/iH YTKa3HAIaH KeCHMHH KapaHr,
KyGHuHr KuppacHHY @ ra, WapHHHT PajuyCHMHM R ra, wap Mapxasd-
AaH Kaplu €TraH Kupparada 6yaran macodanu x ra TeHr ne6 oaud,

R - x 3 a3

— = ——— Yxmauiukeu Kapaur, 353. V= ml. 354. V=—

ﬁ‘ V2a - e 4 3

Kypcarma. Hatuxana xuppacu Y2ara renr 6yaran MyHTazam
asd

TeTpasnp xocua 6¥sapu. 355, V= rs Kypcarma. Harnxana

\N

Kuppacu IIa ra tewr OFaran MyHTasaM OKTasxp xocua O6¥aub,

YHHHT yujapu Kky0 Exnapuuvar Ypranapu Gyxamn, 3256, <§..I|

=203(V2—1), V=2s2—v"2). K§pcarma. KyGrapuunr
yMyMuil Oyaarm cakkus Oypuakiy MyHT43aMm npH3Ma, GHpramMacs
3ca, ¥ oatu Oypuakim xasapux 6yamaran npuamagan wubopar. 357.°
9
Vo = o a3, K¥pcarma. KyGaapuunr ymymuit 6¥narn acocsapm
OHMAaH OHPARIITHPHATAH WKKKTA MYyHTa3aM yulypyakjH NHpaMHjlanau
~ 2
n6opar 6yaamn. 358. V.. nﬂ%?\w -3 V Kypcatma. Kybun
aliaanuul  ¥KUra nepneHAukyasp 6y/araH auaroHan Kecum OHJaH yup-

292

KuHr, Cc¥Hrpa xocua OFaran waxaHuy 90° ra 6ypunr. 359, <§ —
w N
- M.aw. Kypcarma. KyGaapuuur ymymuit 6§1aru yuiapu xy6- .
HHHP KapaMa-Kapiig yuiapuaa wofizaurad, acocaapu sca 87- macaka-
Jla Kapaxras MyHTasav o1Tufypuaxiau 450par 6§i1raH MKKHTA NUpa-
MHJAHHHT OMpiammacunan Tawxua romamn, 360, 9:1, 27:1. Ky p-
- _ Ve 2/3
caTMa. 286~ macanara xapaur. 361. <§.H .ml% v?.u 3 a
Kypcarma. Baraunanrn terpasip O6a’raHiAMIHra TEHr 6YJIraH MyH-

_\N

TadaM OATHOYpYaxaAM mHpaMHAa Xocua Ofranm. 362, V= ——ad.

& & Y3 '
Kypcartma. Kuppacu mu ra TeHr OyiraH HKKWTa TeTPasAPHUHT

asb_s,.Ezm_n:E: _ubopar 6ynrram maka xocu1 6franm. 363. 5 .
a0
23
=7 — a3, K¥ypcarma. 355- Macanara kapaur. Epramuu ky6uuur
Ve 2(V3—-1
KHppacH uMlz_ TeHr Gyaanm. 364. < ﬁ\ A—_\m )
carma. bBypmm marmxacuna xocun mw::mm AB,Cy yuypuakdnur

TOMOH1apH ABC yubypuakHuur GanaHpavxiapura napanzen G6y.anw,

as. K¥p-

Xamja yubypuakjap TOMOHIAPHHHHT KECHIMHIMIAH XOCHA 6¥aran 6¥=

- V2
JaxNapuHuHr wncbarty 13312 kabu Gfsanu. 365, V,, = _.m» as,
Kypcarma. Vumywmnlt 6Frak éu &éxaapuwuHr §Txup Gypuarn 60°

V2

6yaran pombaan ubopar napaijerenunes 6yraam. 366, V= -—-—— g3,

54
Vé

Kypcarma. 365-macanara apaur. 367. V == Ixu K¥p-

carMa. IupamMuia acoCHHHHr TOMOHMHH TONHII YUyH HKKHTZ KOHYC
yuyn ymymull Ofaram ¥ wecHMH# Kapaur, G6a’laEAIHIHHM TOMHLI

— — 1 - — —
yuyH sca SO = .w.ao_ + SU; + SO;) mynocabaraad  ¢oiinananusr.

368. a = 2arctg Am_a m.v Kypcarma. KonycaapHuur HKKHTaCHHH

N

0an6 yrapHuHr yMyMHi SICOBYHCH B3 TEKHCAHKKA YPHHAIUCaH SCOB-

369 —. 370 ALY pcaTtma
TR = —. . V= . K c .
YHJAPHHN- KapaHr, . a Ror ¥

Konycuudr ¥x recumuia xocua Ofnagurad TYFpu 6ypuduan yubyp-
vaknapiai Qoinananunr. 371. 2P(1 —P)(1+ P?). KypcaTma.

293




Kouycuunr ¥x xecumnsa xocun 6yiamuran Tyrpu Oypuskiu yudyp-
yakiapian Qofinazanuur, 372. S=4nRr. K§pcarma. Kecnx xo-
HYCHWHT &H CHPTHHHM YHMHr ¥pTa KecuMu oOpKaau upopgaraur. 373,

1
Zaresin| — {14 _I.

2 —\h
Chepa paguycu épaaMuia KOHYCAAp AaCOCHADHHHHP DaHYCAapHHU
OOFNaHca, XaXMAApHHHT HucbaTH épJaMuia TPHIOHOMETPHK TEHT#a-
mara xkeawHanu. 374. r =2 cM — arap HapiAap KORYCHUHT HYMAA
xoitnawran 6§aca, r = 10 cM — arap miapaap Ko-ycnad Talixapujaa
woinawran 6ynca. Ky¥ypcarma. KonmycHudr Vxu Ba maparapaam
OMpHHHHT MapKasH OpKalH JTyBUM KecHM Xxocua kuamur. 375, V =

wrs

= MIAww\w..Twmv. Kypcarma. O, Ba O; n3ap opkaiu ¥ryBUH

O6ynna a > 8. Kypcarma.

YK KecHM XOCHJ KMAHHI BA KOHYCHHHI G21aHASWCHHA H Ba aCOCHHMHT
3

papuycHHd R nap opkaan udonanawr. 376. r = an — arap map-

Jap KOHyCHMHT Huuga o#namran 6yaca, r =2 cM — arap mwapnap

KOHycnan Tallkapupa woiinamran 6yaca. K¥pcarma. 374-maca-

nara xapaur. 377. 2 +¢/3, Kypcartma. Illapaapuusr 7 Texuc-

AHNKKA YPHHUII HYKTajapd TOMOHHM 2y rir, Ba Ruaromamnapu 2r,; 2rg

1
Oyaran poOMOHMHr yuilapu SKaHauruuuw ucboraaur. 378, \lem.

Kypcarma. O, O, O;— Gepuaran wapiapHusr Mapxasiapu 6ya.

cuH, O—T§ pTuHYN WAPHUHr Mapkasu 6¥acud. Yugapu O, O,, O, O3

HyKTanapia 6yarau yubypuakaiu MyHTasam nupamupxanu kapaur. 379.

Rr@Rr +r L\ET%L
2R —r)

punu T Texucamkka npoekUHsaa6, acocaapy Tenr €naH yu6ypuakaapian

¥pcartwma, lapaapunsar mMapkasna-

ubopar 6yaran npusmauu Kapaur. 380, H=R +r +~\:~+Ju hn

2
1, r, R nap u:&;_z+sv.¢\||g. Al kle.—\ (R+r)1—

mapriap Gawapuaumyn kepak. K¥ pcartma. Panuycu r ra tenr awc_-
raH apaapuudr Mapkasaapy O,, O, O, O, pamgycn R ra tTenr
6Yaran wapHunr mapkasu O 6¥acu, ¥V xonza 00,0,050, 1¥pT6yp-
MAKIH MYHTa3aM OMpaMHAanH Kapamr. 381. /3:1, Kypcarma.
Wapnapun T Texucanxka npoexuusnanr, -HaTuwana karra wapaap-
HHMHI MapKasjapd POMOHUHI YyulapH OFAHIIMHM Ba KMYMK apaap
NPOEKUHACH 3Ca ¥3apP0 YPUHYBUM XaMAa poMGra HYKH .wa.s.mm aitra-

Hanapnan ubopar OfaumuHe Hc6oraaur. 382, R = omw cM. 383, r<
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<H<2r=»3<k<6. 1)k =3:1V=2nR3V2+V3)2—V3) 2 k=

- wa - —
nf<u«\wi~x 3) k=5; V= ——(y3+VE)(V8yB); 4) k=
‘ay 6 — -
10
Kasnapu TeTpasipra yxwaw 6¥iaran TeTpasiApHHHT YUAADHAA WOina-
waad. By TeTpasapra MUKM YM3HMAraH IWApAAp PaiUyCIapHHN TeTpa-
S PHUHT KHppacH OpKa.Ju :eo\ﬂmhw:ﬂ.

nauuw.akw. 384, r = . Kypcarma. Lapnaapuuur map-

Evnavwmu Mmypaxxkabpog 6faranmacananap
2
1. {—1; 8). 2. {2). 3. {=1}. 4. {5]. 5. Tamw._ésmmw. 6.
{2}. 7. {—4; 2}. 9. {=5; 0}. 12, {—1; 9/16}. 13. {4}. 16. {—4/3}.
17. {5}, 19. ]1; 4]. 20. [-2 (V' b—15)/10[. 21.]3; 5]. 22.
/13 —=5)2 1. 23. [—1; =V @a{U/ 15/4; 1. 28. {5} U4+

- - 1123
V2 4ol 29. [ Y. 31, r s _@V 1 lsv. 32. {(%
1; D). 34, {(=3; —2); (3; 2)}. 37. {(=3; —2) (3, 2)}. 33. «(—3;
—2% (3; 2)). 39. {(1; 2), (2, 1)}.40. {(—=3; —2), (=2; —=3); (2, 3);

1
G; 2)), 41, {{1; 3; 9); (5; & 1)}, 47. {1}. 48. ﬁlv 49. {arctglQ+

4
+nx|n€Z). 50. Tomumwi\mvv. 52. (»(2% 4+ 1)/2| k€ Z}.
{1072}, 54. {x(3k+1)3| ke Z}. 55. {10; 105, 56. {5}. 57. {16},

5s. (2. 50. {1l eo. {10-% 2 100, el ﬁlw“. 62.
. RN Y . HE . . ,
n 9V —log.a/z |~| —1. 65,
{(=1)*arcsin Witnn|n€Z, 0<a<1}. 64. 5 g
4 17 2 a
—_— - 00! —9
H— 3 mwﬁ €6. ] -2, 2— -\Tm_ 67. g 00} w _

68. ]I; 4[. 69. [I0—V43; 4{UNO+ VI +ocf]. T0. [—V8
—1[U]L; (/41 —=1)5]. 7t 10; 1/5{U}1; 3[. 72. {(4 2), (2 4)}.

1 —
73. ﬁw“ wvv 74. ((20; 16)}. 75. {512; 1)}. 76. AAM MVAE.;
v S(t,+1ty)

2+ muvv 7. {(4; 1(16; 2)}. 78. {2 1}. 19. Aen KM/co-
2t,ts
St — 1) S(ta — 5» W
; - P Sy= ———— 80. {3 coart}.
aT; oy, ort, xm/coaT; S ords KM {3 coar}
, S(a — b)
81. {v; = 63 xmM/coar; v, = 60 kujcoat}. 82, Ae 5 KM/cO-
295



S(a — b)
AT} Up= ——> K

isi. 83. (4, 5}. 84. (2 cym). 85. {20;

a . .

120}. 86. {v,~18 kM/coat, v,=12 km/coar}. 87. {2}. 88. {35; 12}.
3

89. {ly=6 m; I, =8 nj. 9. (38, 31, 5, 7, 9}. 91, T\..Mm_. 92.

uw, ,
T\n@.ﬂlw-w. ow. THE&V. ﬁ.wmﬁu

vS, v W..w
SV Si=SiV'S;

98. {3: 4). 89, Aézwm v 100. {362 ky6 Gmp}. 101. m. .\ﬂ.

S 1843 2 5y
102. {V&]. 103. A . = “ 104. ,ﬁl zJ\mM. 105.
(a% — b?)y 3b— a2 3- 3
f 21R3

| 16

. 95, {12 am3}. 6. ((1; 9) M3}, 97. {9:1; 27s1).

Amﬁ\w Ky6 Q_i. 106. {1202y/F}. 107 w 108. {(3ab}.

109. m lzi\f.,l\&. 10. {S-L}.

A
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