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1. Unnpnhuwnutiph mpunlymu hudwlwupg

«Unnpnhuwwnutiph npuayntu  hwdwlywpgh» hwu-
Jugnupitp dtiq hwyntoh £ hwopwhw)yh nuupupwghg: <p-
otitp, np Ynnpnhtwwnubiph nunnualnia hwdwlwpg abpdnistim
hwdwp hwplyuynp £ wwil) Gpyne thnfuninnuihwywg ninhnutip,
upwughg jmpwpwbsiniph Yypw puwnpbp mngnnigmu (wju tyw-
uwlynud £ upwpeny) b hwndusubph swipdwt dhwynp Jud
dwupwnwph dhwynp (4. 1): Ukup ghwnbtitp, np hwppnpjut jni-
pwpwsjmp Yt npnpynud £ Gpyne Ynnpnhuwnny’ wpughuny
U opnpuwwnny: Ytinh wpughup b opnhtuwwnp gunubint hwdwnp
wjn Junhg hoigunud tiup mnnuhwjwgutip, hwdwwwnwujuw-
twpwp, Ox wnwugpht b Oy wnwugpht (Yuwd, np anyut k, ww-
unud tiup gniquihtinutip Oy W Ox wnwugpubpht):

Shunbtitp, np Ynnpnhuwwnwghtt jmpwpwsnip wnwage hwp-
pnpniup wnpnhnmud £ Gpyme fpuwhwppniewi, hul plym
wnwugpp’ snpu  pwnnpph: Lwnnpnubiphg  jnipupws npnid
wnwpptip Yhwntipu mutit dhbiunyu tpwuny Ynnpnhtwwnutin:

Uyuntin Juplnp £ fuwnwpt) Gpynt nhunnnipgyni:

L. Unnpnhuwwmwiht wnwugpubtiph Yypw dtitp punpnmd tup
hwdwywwnwujuwt  dwuynwph dhwynp: <wuljwowh k, np
dwupinwpt punpnud Gup dbtp, uvwuyn wuhpwdbyw L upti, np
wjn punpnipyntap Junwptjhu wwhwuoynd £ nipwnpnipniu
nwpdubi] npny hwtqudwupubiph ypw: Fhunnnnipyniuttiphg dbiyp
Jpwpbipnud £ htiug dwupnwph punpnipjwuip:

Cwupwhwynmd Ynnpnhtwwnmwhtt wnwugpubiphg jnipw-
pwusniph hwdwp, Jupujwé dtsnmpjmuutiph punyphg, Jupnn
tup puwnpty wmwppbip dwu)wnwpubp: Ophuwy, tph nignud Gup
gpuwdphnptit wuwnhtiptiy hwgwhwwnhlyph quph b quugyush hw-
Ubdwuinwlutnigyniup, www swihdwt dhwynpubipp vwwpwutin
Lt (npwd b Yhpngpud): Nuwnp tpwug hwdwp Gupnn Gup puwn-
phip wwpptip dwuyunwputip, b nw hwdbdwnwljuunipjwb wywn-
Jtipdwt hwdwp Jupbnp nbip sh niabitow: Uhugntin Gphpuswthne-
pjut ubtiy tph Ox b Oy wnwugputiph hwdwp punpywsd dwu)-

P(a,b)
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w)

n)
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wnwpubpp wwpptip jhutit, wwyw nddup st hwdngyt, np wwwn-
Wtpp Ydbwnfudh: Ophtwl pumwlmubt Yuuinbpdh mn-
nuuyjut wnbkupny (bpb Ynndbpp Ytipgytit wnwugputippe gni-
quhbtin): Wn ntiwpnid, juhuws wunytiph nhpphg, Yluwhnyti
wulniautipp, Yhntiph hinwynpnigyniatutipp b wya:

Wuwhun Ephpusunpuulpui uiighpikp pudtqhu Yn-
npnhuunpuyht Bpyni wnmwagpabkph hunhup pioppnid
kup hkug anyo dwuwynuph dhunnpp:

2. bpypnpn nhumnnpiup yapwpbpnd £ jnmpmhtwnwghu
wnwugputiph npnmpjniutbipht: Wapnipwn, dbup Jupnn bup
pnRh Ypw wnwugpuliph npnnippmiutiipp: wwwnltipty nwppbip
Ytipw, ophuwy’ huswhu gnyg k npqud ulwp 2-nud:

Wu ayupubipnud npuk npudwpwtwfut ufuwy shu: Uwljuwyt
utip gnpép twwtiu Yhtipunwbw, tpt htitg ujqgphg wwydwuwynp-
Jtup, np hnphqgnawlpun nippnipjudp wuaplibpbhap
wpughutbiph (Ox) wnwagpp, hulj ninnuihwjwg nipnni-
pjuwip’ opnhuuapukph (Oy) wnwagpp, pun npnid” nlaygh
wy rwpdibjhu dbdwinu wpughup, hulp nluyh Jpl
2wpdilghu’ opnhtiupp:

2. Suunqudh dhgtwltiinp Ynnpnhuwnubipp

Thgmp' Ynnpnhuwwnubph Oxy hwdwlwpgnd AB
hwwndwép wpqus E pp dwypwlbnbph Ynnpnhuwwnubpny’
A(xy, y1) W B(xy, y2): Mwhwgynud £ qiniyp AB hwnyjwsh M uho-
twltinh x b y Ynnpmhtuwnubipp:

Lwju nhnwphtitp wju ntiwpp, tpp AB-u gqmauhtin sk Oy
wnwugpht, wjuhipl' x; # x,: A, M U B Ywnbpny wwttiup Ox-hu
ninuhwywgutip (4. 3): Fpwip wnwugpht Yhwwnytia A,(x;, 0),
M, (x, 0) U B; (x,, 0) Yiinbpnud: Cuwn Buytiuh plinptidp’ A;M; b
M;B; huwnjwsubpp hwjwuwp bu, wjuptipt® M; Ytwp A,;B;
hwwngwéh dhouwtinnt E: Muwnp puin Ynnpnhtwnwihtt wnwugph
Ypw pytiph wunbpuwt' |x - x; | = [x - x,|: <awpwynp £ ipym
ntwp. x-x; =x-x, jud x-x, = —(x — x,):

Unwoht niwpp wntinh sniuh, pwth np x; # x,: Mpbda® nbinp

. X +x
niup kpypnpnp: Unugynud £ x = =2——2: (1)

bpt AB hwwnywép gmquhtin Oy wnwugpht, wjuhupu’
X, = X, i A, M;, B Ytnbtip niubi unyu wpughup' x; = x = x,: huly
nw wywuwynud k, np (1) pwbtwdbp &phown | awlbe wyn nbigpmud:

+
Lnyu Yipy uinwgymd k, np y = % : (2)

founhp: ON hwwnqwsh dhouwltnnp M(3, 8) Yt k: Gl
N Ytwnh Ynnpnhuwwnutipp:



Lnionnk: O uhgpuwltinnh Ynnpnhuwwnbipu k™ x; = 0, y; = 0:
(1) b (2) pwtwdlbiph dby nbinunpliup x =3 b y = 8, junwuwp’
_0+x, _0+y, . .
3= 5 8= 5 npunbinhg x, = 6, y, = 16: Yuwhuny
N Ytinp Ynnpnhuwwnutipp (6, 16) puqgnyqu k:
founhp: Swunuby A(g, b) Yhnh® Ynnpnhuwwnwihu ulgpuwlb-
wnh tquundwdp hwdwswth B Yhwnh Ynnpnhtuwwntbipn:
Lnzonul: Lwwnh niubitwtp, np A(a, b) Ytinp b npnutih B(x, )
Ytwnp hwdwswth G Ynnpnhtwwnwght ujgpwftinh ajundwdp,
wjuptpt® O(0, 0) Ytiwnp AB hwwnywsh dhotwltinnt k: Ogqunybtny

+ b +
(1) U (2) puitwalitiphg" Yupnn bup qpby 2 —=ou 2y =0

npintinhg unwitinud Bup x = -a b y = -b: Yuwhuny' B Ytnh Ynnp-
nhuwwubtipu tiu (-a, -b) pyuagnyqp:

3. Utantiph htmunjnpnipyniup Ynnpnhuunnubpny

Thgnip® Oxy Unnpnhuwwnwiht hwppmpjuu Ypw
wpywd b A(x;, y1) b B(x,, ,) Yhwnbtipp: A b B Yhnbph htinwyn-
pmpiniup (AB hwwndwsh tiplupnipiup) wpnwhwjntitp wn
Ybwnbph Ynnpnhuwwnubipny:

Lwju putnipjut wnubitp wju nbhwpep, Gpp x; # x, Wy, # po:
A L B Juntipny wmwutitp Ynnpnhuwwnmwiht wnwugputipht gnt-
quhtin ninhnubp: Unwowtnd t ACB ninnuiulnit tnwuljniup
(ntiu uy. 3): Npnptiup npw tetiph Gpywpnueyniaabpn.

AC=AB = |x, - x,|, BC=BA, =y, - y, I:

Udd oqunytiiny Mympugnpuuh phinpidhg’ unwund bup AB
ubippuwadhgh dyg Gplwpnipiniup.

dug = J(xz —x1)* +(y, - 3)? (3)

bph punniutitp, np x; = x, Jud y; = y,, wwyw htpwn L huwdng-
yti, np (3) putwdlp &hywn Euwb wyn nbiypnd: bpnp, tph, wubkup,
x1= %, W yy %y, wwqu dag =y, - y1l, puyg tnyu wpnyniopht
hwugtigund twl (3) pwuwdbp: Uwutwynpuwbiu, bpt A U B Y-
wtipp hwdpufund G, wyuptpt® x; = x, b y; = ¥, wyw dyg = 0:

fotimhp: Gwnut) ABC inwuljuu AM dhotwgdh tpyupnipniun,
tiph npYws b inwtljwu quguputpp” A(1, 2), B(7, 3) U C(1, 9):

Lnionnl: bwju gqunutiip BC Ynnuh M dhgtuwltinh x4 U y Ynnp-
nhuwwnubipp: Oqunytyny (1) U (2) pwuwdltiphg” unwund Lup.

7+1 3+9

Xo == =% Yo == =6:ldu qutiip A(1,2) b M(4,6) Y-
wntiph htinwynpnippniup” oqunyny (3) pwuwdhg.

dyy =JA-1%+(6-2)% =9+16 =5
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10.

11.

lounhputip

A Ytwnp gunuynud £ Ox npuwljut Yhuwnwugph, huly B Y-
np’ Oy npului huwnwugph Yypuw: Fnbip ABO tinwtljwt
ququpubph Ynnpnhuwwnubipp, tph w) OA= 5, OB = 3,
p) OA =a, OB=b:

A Ytwnp quuynud £ Ox npuljwt Yhuwnwugph, huy B Y-
np’ Oy npuijuit Yhuwnwiugph Ypw: Swntip OACB mnnuiuy-
Jwu ququpubph Ynnpnhuwnubipp, kel w) OA = 6,5,
OB=3,p) OA=a,OB=b:

MNPQ pwnwlniupht gqstip wjuwtiu, np P ququpb niutitw
(=3, 3) Ynnpnhuwwnubipp, hul wuymuwgstipp hwnytiu
Unnpnptwwnubph ugpuwjiinmd: Ginbip M, N b Q Yhwnb-
ph Ynnpnhtiwntubpp:

Guntip ujup 4-md wuuntipuws ABC hwjwuwpwupniu
tinwbjwu quaquputph Ynnpnhuwwnutipp, tigh AB = 24,
huly CO pwpéapnipiniup hwjwuwp t A-h:

SGuntip ABCD gniquhtinwgéh D ququph Ynnpnhuwwnub-
np, tphl A0, 0), B(5, 0), C(12, -3):

Unjnuuwlp gétip intinpnud b ogqunybyny AB hwwnyjwsh M
uhouwltitnh  Ynnpnhuwwnutipp hwyybnt pwuwdbbiphg’
Inwgptip nuwnwpl Yunwlubpp.

A [(2,-3) (0,1) | (0,0) |(c, 4)|(3,5)|(3t+5,7)|(1,3)
B |(-3,1)| (4,7) (-3,7) (3,8)|(t+7,-7)
M (-3,-2)|(3,-5) (a,b) (0,0)

Spqwsé tu A0, 1) b B(5, -3) Ytwntipp: Gwnbip C b D Yhuwnk-
nh Ynnpnhtwwnutipp, Gl hwywnup k, np B Ytwnp AC hwwn-
Jush dhguwlnt k, huly D Ytwnp' BC hwnjwsh dhotw-
Ytiwnn:

Guntip M(3, -2) Ytinh htnwynpmpymiup” w) wpughutbiph
wnwligphg, p) opnhliwtnttinh wnwtigphg, ) ynnprhtunn-
utiph ulqpuwltinhg:

Gunbip A U B Yanbph htinwynpnipjniup, tph w) A(2, 7),
B(-2, 7), p) A(-5, 1), B(-5, -7), q) A(-3, 0), B(0, 4),
n) A(0, 3), B(-4, 0):

Guntip MNP tinwujjut wwpwghop, tiph M(4, 0), N(12, -2),
P(5, -9):

Gnbip x—, bipl’ w) A(2, 3) b B(x, 1) Ytintiph htinwynpnt-
pintup 2 £, p) M(-1, x) b M,(2x, 3) Yawntiph htinwynpnt-
pyntup 7 k:



12. Uwywgngtp, np ABC tnwulmup hwjwuwpwupmu L,
tiph upw ququptbpt mubtu htinlyw) Ynnpnhuwnutipp.
w) A(0, 1), B(1, —4), C(5, 2), p) A(-4, 1), B(-2, 4), C(0, 1):

13. Opnpuwwnubph wnwugph Ypw gqunbp wjuwyhup Yhw,
npp hwjwuwpwhtin jhuh htnbyw) Yanbiphg. w) A(-3, 5)
B(6, 4), p) C(4, -3) L D(8, 1):

14." Upughuliph wnwugph Ypw qubtip wytiyhuh Yhwn, npp
hwyjwuwpwhtin hup htinbyw) Yhnbphg. w) A(L, 2) b
B(-3, 4), p) C(1, 1) b D(3, 5):

15. Uwwgnigtip, np MNPQ pwnwulniup gqniquhtinughs k, b
qubip upw wulmuwgstpp, bpl w) M(1, 1), N(6, 1),
P(7,4), Q2, 4), p) M(-5, 1), N(-4, 4), P(-1, 5), Q(-2, 2):

16. Uwwgnigtip, np ABCD pwnwulymut nipquulymu b,
quntip upw dwltipbup, bph w) A(-3, -1), B(1, -1),
C(1, -3), D(-3, -3), p) A(4, 1), B(3, 5), C(-1, 4), D(0, 0):

Unnpnhuwwnubtiph dipnnp Yphpunnipimup
futmpputip jnistijhu

Unnpnhuwwnwyht hwdwuipgh ttipdniddwt dhongny huwpw-
ynp £ nunumd Gplpuwswthwljui jutinhpp wpnwhwynby hwtpuw-
hwyyp 1bqyny, & wyu jmét hwupwhwyyh pwuwdbtiph Yhpwnnt-
pjwdp: Vwutwynpuwtiu, hwinygwséh dhotwlinnh Ynnpnhtwnub-
ph b tpynt Yhintiph htinwygnpnipyjutu puuwdbbipp Yupth £ oquw-
qnpdtiy tpypugwthwlut wytigh pupn pnhpubp mstihu: Hpw
hwdwp wuhpwdtign £ utipdndty Ynnpnhtwwnutiph ninpnuiayynia
hwdwlupg b puunpp wwydwun gpby Yynnpnhtwnubipny: fpwatihg
htivnn jutunphpp nudynud £ hwupwhwywlut hwyynwdutipny:

17. Uwpuugnighly, np nipnualynia bmualjjun abppinu-
dhqh dpotnuljlnpp hunjwuupuhbn I upue pnpnp
ququipltinhg:

Lnionnl: Fhinwphtitp C ninhn wulniuny ABC ninnuulniu
tinwulniap: M wmwnny ywuwytitp BC utippuwdhgh dhouwyti-
wp: Lhpdnwtitp Ynnpnhuwwnutiph ninpnuiaynita hwdwlwpg,
huswtiu gnyg £ wpyws ulup 5-mud: Gpl BC =4, AC = b, wyu
tinwtjuwt ququputipt niubit htinlyw) Ynnpnhuwnutipp. C(0, 0),
B(a, 0), A0, b): Cun hwwndwsh dhouwltinnh Ynnpmhuwwnubtiph
hwyydwt pwuwdbh’ quund Gup M Ynh  Ynnpnhuwnubpp'

M(%,%): Swnutkiup MC & MA hwunywsutiph Epljupnpyniutti-

pp’ oquytiiny tpynt Ytinbph hinwynpnpjut puwuwdbhg.

A(0;b)

C(0;0)

B(a;0) x

Tl 5
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Wuwhuny MA = MB = MC, hhm b wwhwugynd Ep wwugngt:
18. Uupwugnighly, np quiquuhlimuqdéh pninp Ynnpdbkph
pwnwlniupabiph qnidwpp hunjwuwp Eowalyni-

uqdobiph pumuljniupubiph gnidwphi:
Y Lnronil: “Vhgmp ABCD-u wipjwé gniquhbinwghét k: Unnp-
nhuwwnttiph  npnuulymu  hwdwupgp ubipdnstitp  wjuwtiu,

B(b;c) C(a + byc)

huswtu gnyg L wnpgwé ujup 6-nud: bl AD = BC = g, huy B Yti-
wh Ynnpnpuwnubp b (b, ¢), wyw D Yhwnp Yniubitw (g, 0), hul

C Ywnp' (a + b, ¢) Ynnpnhuwwnubipp: Oquugnpdtyny tipynt Y-
A(0;0)  D(a0)x  \nhph htinwynpnipywt pwtiwdlp’ wnwbnd bup.
Ll 6 AB =0+, AD’=a’, AC’=(a + b)’+ ¢, BD’= (a - b)* + ¢
Uyuintinhg unnwgynud L.
AB*+ BC*+ CD*+ DA*=2(AB*+ AD») = 2(a*+ b’ + &),
ACP+ BD*=(a+b)*+ I+ (a-b)’*+ *=2(a"+ b*+ &):
Wuwhuny' AB*+ BC*+ CD*+ DA*= AC* + BD?, husp b ww-
hwtgynud tp wwywgnigty:

19. <wywuwpwupniua tnwalyuu hhdphtu nwpwus dhouwaghdp
hwywuwp k160 ud, hulj tnwuyjuu hhupp” 80 ud: Gntip
wyn tnwuljwu dnwu tpyne dhouwgstipn:

20. bnwulwu' 10 ud-h hwjwuwp pwpdpnipniap hhdpp
wnpnhnud E GpYnt hwndwsh, npnup hwjwuwnp tin 10 ud
4 ud: Gwnbip Ujntu tpynt Ynndiphg thnppht mwpyws dho-
uwaqhén:

21. Uwwgmgtp, np hwjwuwpwupmt ubnuuh walmuw-
gétpp hwjwuwnp tu: Quuitipybp b wywgnigtip hwljw-
nupd wyunnulp:

22. Uwwgmgtp, np niqnuuljut wulniuwgsdtipp hwjuuwp
tit:

23. Uwuwgnighp, np tph qniquhbinwgsh wuyyniuwgdtpp hw-
Juwuwnp b, wyu wyn gniquhtinwghép ninnuiayynia k:
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4. Cuppmpjul Ypw géh huuuwpnudp

Lutmpjut wnutitp hwppmpjut Yypu Ynnpnhtuwmnubi-
ph dtipnnp Yppwnnipjut dh pwth wjuyhuh opphtwlubip, npnu-
gny wybph whuwnnt £ nunand Gphpuswthmpyun b hwupwhwy-
yh dpgl inws fuwp:

Cwtupwhwyyh nwuptpwgnd dbup Yuwnnigh) Gup npny hw-
Juwuwpnudutiph  gpwdphlubipp Ynnpnhtwwnubiph  nimnuayyniu
hwdwlwpgnud, ophtwy y = x hwjwuwpdwt gpuphyp: Swjwn-
up L, np wyn hwjwuwpdwtu gpudhyp ninhn L, npu wugunud
O(0; 0) b A(1; 1) Yawntipny (@f. 7): OA ninnp Ypw puluwsé Yu-
dwjwwt M(x; y) Yanh Ynnpnphuwwnutipp pudwpupmd b y = x
hwjwuwpdwp (pwup np MM, = MM,), hulj OA ninnh Yypw spu-
Juwé gwulugws Yhwnh Ynnpnhtwwnubip wyn hwjwuwpdwp
sbt pwjwpuwpned: Yn niygpnd wund G, np y = x hwjwuwpnt-
Up OA ninnp hwjuwuwpnudu b: Cwdwadwt duny ubpdnmsynud k
Judwjuwluu gqsh hwjwuwpdwtu hwulugnip)niun:

Thgnip’ hwppnipjwu Ypw ubipdnidyws E Oxy npnuilyniu
Unnpnpuwwnubtiph hwdwlwpgp, b wpdws b npuk L ghd (4. 8):
x by tipynt hnthnpuwutny hwjwuwpnudp Yneynud £ L gdh hw-
Jwuwpnud, bpb wn hwjwuwpdwiup pwjwpupmd Gu L géh
guwulugws Ytiinh Ynnpnhuwwnubipp, b skt pudwpwpnd wyn géh
Ypw spuud ny Up Yhwnh Ynnpnhuwnubip:

Sotipp Ynnpnhuwwnubtiph dtipnnny  htivnwgnwntijhu winwow-
unud b ipynt” thnpuhwwnwipd fuunhpubip. 1) wpqus qsh bpy-
pwswthwlwb hwnynipyniutiph dhongny gunutp upw hwjwuw-
pnudp, 2) qsh” pdws hwjwuwpdw dhgngny htinwgnint upw
tpypuwswthwlwt hwnynigyniatutipp: Wn juunhputiphg wnwehup
wyuntin dbtup Ynhwnwplhtitp Jpswuwgsh b nnnp hwdwp, huy
tpypnpn jutinppp nhwwpyynid £ hwtpwhwyyh nuuptpugnad
Pnilghuyh gpuphlutin Yunnigljhu:

5. Spowtugdh hunuuwpnudp

“Thgnip” Oxy Ynnpnhuwnwht hwppnipjut dbs npjus
r ywnwyhnny opswtiugsh Yuuwnpnup C Yhwnt k, np wyn hwppnt-
pnLuanud nuh (xp; yo) Ynnpmhuwntubipp (4. 9): Syjwy hwppnipjw
Qudwywluu M(x; y) Yhnh b Clxy; yp) Yhuwnpnup htinwygnpmi-

y
M, A(1;1)
@) X
M,
M(x;y)
vl 7
M(x;y)
L
X
Tl 8
M(xy)

vy 9
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y
A(Xp')’l)
M(x;y)
O
/
TV
B(x,y,)

11[’. 10

pntup npnpymud E CM = \/(x ~x0)* + (y -0 )2 pwtwdlny:

brt M Yt pujus L C huwnpnuny opowtiwgdh ypw, wwyu MC=r,
ud' MC*= 7 Niptdu™ M Ylinh Ynnpphuwwnutipp pugupupnid
LU (x - x0)° + (v - ¥o)> = ¥ hwjwuwpdwup:

bprh M(x; y) Yt pujus sk npqud ypowtiugsh Ypw, www
MC?# v*, mplidu, M Ytiinh Ynnpnhuwwnubipp nyju hwjuuwpdwtp
i pujwpupnd: <tnbwpwp Oxy Ynnpnhuunpubipnh nin-
nuadynia hunhwlpupgnid v pwnuafhnm] b C(xy; y,) Yhiap-
pnum )powinuqoh hunjunnupnido niah htaplijuy pliupp.

(=50 + (7 -y = P (4)

Uwutwynpuwtiu, tpt jpowtwgsh Yhuwnmpnup Ynnpnptwwmn-

utiph uljqptwtint £, wyw hwjuwuwpnudu nioh wjuwhuh nbup.
X+y=r

tounhp: Fpuly win ppowiuqdp huywuwwpnidp, npi wagunal F
Ynnpphlpileph whqplanlinpny, fud Yldappntin (-3, 4) Ylaple E

Lnionnl: Spowtwgsh Yhunpnut mup (-3, 4) Ynnpnhuwwnbipp:
Miptdt, wyn opowitimgdh hwjwuwpnidu nh (x + 3)° + (y - 4)° = r?
wtiupp, npnbin r-p nbnbu wuhwyn Jwnwyhnu E: Npwtiugh
gwunutitp ywnwyhnp, ogwnytuup wjt pwuhg, np 2powtwghsdt wug-
unud | Ynnpnhuwnubiph uygpuwltiviny, wyuhtupu™ O(0, 0) Yhwp
pwywpwpnud £ opowtiwgsh hwjuwuwpdwup: Yuwhuny' hw-
Juwuwpnudp unwunud £ htinbyuy nbupp. (0 + 3)*+ (0 - 4)*=r
Ujnuntinhg® 7 = 25 U, mipbdy, r = 5: <hnlwpwp, powtwqgsh
npnubih hwjwuwpndu k. (x + 3)°+ (y - 4)* = 25:

bpl hwjwuwpdwt Jdty pwghup thwlugdtipp b Yuwnwnpbiip
tdwit wunwdubiph dhwgnd, www uinwgymd £ x* + y* + 6x - 8y =0
hwywuwpnudp, npp unyuwtiu wmyjw zpswtwagsh hwjuuwpnuda k:

6. Minnp hwyjwuwpnuip

Upunwistiup npwé I mnnh hwjwuwpnudp hwppnipjut

Ypw ubipdnmsyws ninnualnia Ynnpnhuwwnutiph hwdwwpgnid:
Lotiip A(x;; y1) W B(xy; y,) tipynt Ytintip wytwgtiv, np I mnphnp
Ihup AB hwwnywsh dhounmnuhwywgnp (&f. 10): tph M(x; y)
Yt puws £ I ninnp ypw, wwuw AM = BM, Jud AM* = BM?,
wyuhupt’ M Ytwnh Ynnpnhuwwnubipp pujupupnd b hbinbyug
hwujwuwpdwup.

(x-x)’+ -y’ = (- x)+ (- ) (5)

bpl M(x; y) Ytwnu pulws sk I mnnh Ypw, www AM? = BM 1,
niptidu, M Ytwnp Ynnpnptwwnatipp (5) hwjwuwpdwup sk pw-
Jupupmd: <hnbwpwp® (5) hwjwuwpnudp / ninnp hwjwuw-
pnudt £ Ynnpnhuwwnutiph winpyws hwdwuipgnud:



Ywwnwpbny wupq dbwithnfumpymuutp’ (5) hwjwuwpmda
punniumd k ax + by + ¢ = 0 wmbiupp, npuinbin a = 2(x; - x,), b=2(y; — »),
¢=x"+ 5" = x1" = yr’s Rwitih np A(xg; y1) U B(xy; p,) Yntipp Uhu-
Juughg nwppbip &, www (x; - x) U (y; - y,) wwppbipnipniu-
ubiphg gnubli Ubyp qpn sk, wyuhtpt’ a b b gnpdwlhgubiphg
wnujuqt dayp wwppbp £ gpnjhg: Wuwhuny  nippuitlyyna
Unnpnhuwwntbiph hwdwlupgnd nmnp hwjuwuwpnudp wnw-
ohtt wmunmh&wuh hwyjwuwpnud k:

FdJup sk hwdngyly, np bl I ninpnu wagunud b Mo(xe; vo)
Yhwnny b gmiquihtin | Ox wnwtgpht, www tpw hwywuwpnuda £
y =9, (4. 11), hul tpt ninhnt wugund E My(xg; ¥o) Yawnny b gqni-
quhtin £ Oy wnwugpht, wwyw tpw hwjwuwpnudu £ x = xp:
Vwutwynpuwbiu’ Ox wnwugph hwjwuwpnudu £ y = 0, huly Oy
wnwugph hwjwuwpnudp® x = 0:

Qupgtip & juinhputip

24. Sswqptip wyu ppowtwghdp, npp wpqus ko hbhnbyug
hwjuuwpnudny. w) x*+y*=9,p) (x- 1)+ (y+2)° =4,
@ (x+ 5%+ (y - 30°=25n (- 17+ y =4
b) X+ (y+2)° = 16:

25. A (3; -4), B(1; 0), C(0; 5), D(0; 0) L E (0; 1) Ywntiphg
npnup bu pujus wju ypowtwgsh Ypw, npp wnpdws k
htinlywy hwwuwpnudng. w) %+ y* =25, p) (x- 1)°+ (y +
+3)'=9, q) (x—l)z tyt =t

2 4

26. Cpowuwghdp wpyuws k (x + 5)°+ (y - 1)*= 16 hwjwuw-
pnudny: Unwtg qéwagphg oquytiint tptip, ph A(-2; 4),
B(-5; -3), C(-7; -2) u D(1; 5) Yuwnbphg npnup bu pu-
Jws w) wnpqus pswtwgdny ighpywsd opowth ubpunid,
p) 2powlwagsh ypw, q) wpywsd ypowtmagsny tqtipywsd
2n9wiihg nnipu:

27.  Spyws bt x* + y* = 25 ypowiwughdt nu A(3; 4) U B(4; -3) tp-
Unt Ytinbipp: Uwwugniglip, np AB-u tnpywid ppowitiugsh jup L

28. Qunbip x* + ¥ = 25 hwjwuwpniny npgws ypowtiwgsh Ypw
pulwd wyt Ynbpp, npng” w) wpughup -4 &, p) opnh-
twwnp 3 L

29. Ganbip (x - 3)*+ (y - 5)*= 25 hwjwuwpnuiny npyws ypow-
twqsh Ypw puws wyu Yawnbipp, npnug” w) wpughup 3 L,
p) opnhtwnp 5 t:

30. Qubp wyu powtwagstiph hwywuwpnudubpp, npnug
Ytuwnpnup Ynnpmpuwwnatiph uygqpuwltit £, hul yunw-

dhntbpl b0 ry =3, 1, =32, 1 = g :

11

!

J
Yo Mo(xo;yo).
M(xy)
(0] Xo
vy 1
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31. 9ptp r gunuypnny U A Yhuwnpnuny ypowtiugdh hwjw-
uwpnudp, bpb’ w) A(0; 5), r= 3, p) A(-1; 2), r = 2,
a) A(=3; =7), r =3 n) A4 -3), r=10:

32. Qptip wju ypowtwgsh hwjwuwpnudp, nph Yhuwnpnup Yn-
npnhuwwnubiph uygpuwltint £, b np wugumd £ B(-1; 3)
Ytwnny:

33. 9ptip MN wnpudwgdny powtwagsh hwywuwpnidp, biph'
w) M(-3; 5), N(7; -3), p) M(2; -1), N(4; 3):

34. 9ptip A(1; 3) Ytwny wugunn ypowtwgsh hwjuuwpni-
uUp, tph hwjwntup k, np opowtiwgsdh Yhunpnuu puljus L
wpughutbiph wnwugph Ypw, huy ywnwyhnp 5 E: -Rwup
wynwhup 2powtiwghd gnynipniu niup:

35. 9php A(-3; 0) b B(0; 9) Yhwnbipny wugunn ypswtwqgsh
hwjuwuwpnudp, el hwynth E, np zpowtwgsh Yhauwnpnuu
puws k opnhuwwnutinh wnwugph Yypw:

36. Sdwaplip wyu ninhnp, npp wipdws E htiinlywy hwjwuwpnt-
uny. w) y=3,p) x=-2,q) y=-4,1n) x=7,b) x-2y=0,
qQ 3x-y+1=0:

37. Qptp wyu mnnh hwywuwpnudp, np woagumd b npjus
tipym Yhwntipng. w) A(L; -1) b B(-3; 2), p) C(2; 5) L
D(5; 2), q) M(0; 1) b N(-4; -5):

Lnionnk: w) AB niqnh hwjwuwpnudu muh ax + by + ¢ = 0
wbiupp: Lwth np A b B Yhwnbpt puus bu AB mnnp Ypw, www
upwtg Ynnpnhtwwnutipp puupupnud G wyn hwjwuwpdwn.

a-1+b.(-1)+¢c=0, a-(-3)+b-2+c=0,

Jguwd" a-b+c=0, -3a+2b+c=0:

Wu hwjwuwpmdutiphg a b b gnpséwlhgubtipt wpwnwhw-
wtiip c-ny. a = 3¢, b = 4¢: Wu wpdiputipp wnbinunpbiny ninp
hwwuwpdwt dbe” uinwawip 3cx + 4cy + ¢ = 0: Unwgyws hw-
Juwuwpnudp gualugws ¢ # 0 niypnid atipluywgunid £ AB nin-
nh hwjuuwpnuip: YUpdwwnbny c-u’ npnubh hwydwuwpnidp
Yagptitp 3x + 4y + 1 = 0 wbupny:

38. Spyws b ABC inwuljwt ququpltiph Ynnpnhuwwnbipp.
A(4; 6), B(-4; 0), C(-1; -4): 9plip CM dhouwmaghsu
pungpynn ninnp hwjwuwnpnudp:

39. Spywsd tu ABCD ubinuuh ququpubph Ynnpnhuwwntbipp.
A(-2; -2), B(-3; 1), C(7; 7), D(3; 1): Gplip wyu mnpn-
ubph hwjwuwpnudubpp, npnup pungpynud ko™ w) AC L
BD wiulmuwqstipp, p) ubnuuh dhohtt ghép:

40. Quntip 4x+ 3y -6 =0 U 2x + y — 4 = 0 ninhnubiph hwwn-
dwt Ytwnp Ynnpnhuwwnutipp:



41.

42.

43.

44.

Gutip M(2; 5) Yhwny wugunn b Ynnpnhuwwnubph
wnwugpubtiphtt gniqwhtin ninhnutiph hwjwuwpmdubpp:
Gntip wju M Ywnp opnhtuwwnn, npu pujus t AB mnnp
Ypw, tpt hwywnup &, np A(-8; -6), B(-3; -1), b M Ytinh
wipughup 5 k:

Gptip wju ninpmubiph  hwjwuwpnudutipp, npnup  pun-
gpynud kit 10 ud b 4 ud wulniawgstipny ptinuuljut Ynn-
dtipp, tpl hwywnuh E, np wyn Jtnuuljjut wulntawgstip
puyws G Ynnpnhuwwnutiph wnwugputiph Yypwe:

Mupqtip, ph npyws hwjwuwpnudutiphg npnup G ypow-
twqgsh hwjwuwpnd: Gintip ypowtwgdtphg nipwpwis-
jnipp 2wnwyphnp b Yauwnpnup Ynnpnhuwnubipp.

w) (x- 1)+ (y+ 2)*= 25,

p £+ @+7)7=1,

q) X+ ¥ +8x—4y+40 =0,

n) X+ y - 2x+4y-20=0,

b) X+ )y -4x-2y+1=0:

13
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Ylppnph
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7. diljuinph hwuljugnipymup

Puquwphy $hahjuluu dasmpymuubp, ophuwy ndp,
Wnipwlywu Yhwnh nbnuihnfunipiniup, wpwugnigyniup, punipuw-
gpynud B ny dhwytt pYuyhtt wipdtipny, wyjle mwpwsnipywi utie ni-
uigwd nnnnipyniuny: Wnwhuh $hghljuju dtidnigynmiuubtipp Yns-
Ynud b yllppnpudpus dloniamiiln (Qud hwhp o ldppnpldg):

“Fhwnwpltiup Up ophuwly: Fhgnip” dwpduh Ypw wgnnud | 8 U
nud: Lwpnud nudp wuwnbipnud Gu hwngwény, npph dwyphtu -
ymud k£ ujwp (4. 12): Uywpep gnyg k wniwhu nidh nipnnugpniup, puy
hwwnywsh tplupmpimup hwdwwwnwupuwtnd £ mdh pywght
wpdbpht’ puwn punpws dwupnwph: Wuybu' thup 12-md 10
ndp wuntipyws £ 0,4 ud iplupmpyudp hwnguény, niptdu’
8 L mdp wwwnfupynud £ 3,2 ud Gplupnigjudp hwwnywény:

Jbpwuwnyg $haghfulu yaunpulw dtsnipjniuttinh npny
ynuyptin hunynipymutbiphg” dbiup hwugmu tup Ytaunph tpy-
pwswthwlwt hwuljugnipjwuun:

“Hhwnbitp Judwjwliut hunyws: Lpw Yypw Juptph E uply tpym
nuniegnia’ Uh swyphg dpnup W hwuinwyp (4. 13): Npytiugh plwn-
ptitp wyn mnnnuppmuttiphg dtiyp, hwnjwsh dh swypt wnjwutiup
ulihqp (Yl whqplaulap), huy dnwp glpe (Gud ylpoluwllap), U
hwyh wnubup, np hwwnywsdst mnnyws t uygphg nbiwp Ytipop:

Swynjuudp, nph hwdwp unjud L, phk apu Suypliphg
npu I uljhqpp, U npp’ bpop, Ynyfnud I nippnpniwd
huapfwd: Mynnpnjwud hwynjwdny  abplpuwjuging
ulonipyniap Ynsynid | oblppnp:

L{uwpubpnud Junnp wuwnhtpnud G hwnwsny” upw Ypw
Uty wjwp, npp gnyg £ wwhu wn yblunph nmnnuggniap:
Jhlpunnputipp ipwowlyynd G juinptwut hpl{m Ubéwnwnny,
npnug Yuplnud npynud £ gdhyny ujwp, ophtuwly AB Unwoht tnw-
np Wpwiwlnul ©yflnnph ulhapp, huy tppnpnp’ Jtipop (. 14):
Wuwhuny wyjuy tpwuwldwu r}_)hmp_md A L B wmwnbiphu yti-
pugpynud bt wmwppbp nbptip:  AB yaunpp hwnuwtiu htiug
npwuny £ wmwppbpymu AB hwmt{wéhg; NN

Llhuwp 15(w)-md yuwnltpws bu AB, CD, EF ytunputipp.
A, Cu E Ytwnbpp wyn yaunnputiph uygpuwlbnbpu tu, hul
B, D i F Yntipp' upwiug Ytipouwtinnkipp: dhljinnputipp hwdwju
Wwiwlyymd bto twbh juwhbwlwt thnppwwmwnbipny.
wyn nbwpemd gpymu £ dgll _1{)1r1_1>9pu11nu1n b apw ybpunud npymud |

qohUny ujwp, ophtwly’ a, b, ¢ (4. 15(p)):

J6uSnrpr 3uvyusSnrE3NFLL
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Lhwnwaqujh hwdwp tyuwnwuwhwpdwp  wywpdwowynpyby,
np hwppnigjut jnupwpwtyjnip Yanp nhunygnud £ npwtiv yalunnp:
Un nbwpend yaunpp Yneynud t gpnjuwi Jaump: Lpnpujut
ytjumph uhhapp b Ytipgp hwdptjunud bt wynwhuh yaunpp
uupnud wwnhipqus | by Yhawny: Opphuwy tph gqpmjulua
Jthunp yuwnltipnn Yhwnp tpuwtwlywsd t_)M wnwnny, www
wju gqprjwluin Yulnnpp tyutlpgod £ MM (uly. 15(w)): Qpn-
jwyuwu yhlunnpp h_z)mhu&t{nul_} L owlh O wwjdwbwbywuny:
LhwpﬁlS(w)—md AB, CD, EF Jtjuinpulipp ny gqpnjuljuit b,
huy MM QEanpgqpn]wqwh k:

Ny gpnpuju AB Yulwnph hpl[wpm]a]mh Jud dnnpny Yngymu
L AB hwmt{wbh hpl{mpmp]m'un AB yJulwnph hpl{wpm[a]m‘un

Qpn]ulllum thmnph tipyupmpniup hwdwpynud L hun{uluulp
0-h. | 0l=0

15(w) U 15(p) uyuputipnud wwwntipguws yaunnputiph hpl{ul—
pm[a]mh‘uhpn hhmh_]ull'uhp'u k. |1&>3|— |C7)|— S, 51|
|MM|=0, | al = V13, | bl=45, | cl=3 (ulwpnud ququuh-
rhg ]mpwpmhzjmph blnrldn hwjwuwnp t hwnjwsubtiph swithdw
Upwiynpht):

8. JEpunputiph hwmjwuwpnipynup

Cwjwuwp yhlunputiph uwhdwbunudp wmwnig wnwe
wyuwpqupwubtitp dph opphtwly: “Fhunwpytitp dwpdup wpdnudp,
nph pupwgpmu upw pninp Yhntipp pupdymd Gu htitg unyu
wpuwonipjudp b dhlanyt ninnnipjudp: Uwpduh jnipupws i
M Ytnh wpwgnigyniup yihunpulut dtdnigyniu £ b, mphdu,
wju Juptip E wquunytiptp wyuwyhuh mnnnpnyjwé hwnywény, nph
uljhqpp hwdpulund £ M Ytwnhu (@4. 16): Lwuuh np dwpdup pn-
Inp Ytwntipp 2wupdynd tiu dhlitny e wpwgnipjwudp, www wyn pn-
Inp Yhnbiph wpwagnipniautipp wwwntipnn mqnnpnyjwd  hwn-
Jwésutipu mubtit dptnytu nnnnugyniup, b pwtg Gplupnipniu-
utipp hwjwuwp tu:

Wu ophtwlyp dtiq hniynud k, ph huswtiv uwhdwuby yalunnnp-
utiph hwjwuwpnipniup: Vwluju twpuwwbu tbpdnistitp «hw-
dwqho klpnpilpy hwuljugnigniap:

Ns gyl JElppnpakpp §nsynid B hwidwqho, Bel wpwip
qpinfnud B wid wnyle nipnp, jwid qniquehln niphnlph Jpw: Qpn-

Juwlw fElppnpp hwdwnz{nzu' Fguulwgwo z{hl[qmnhlt hwdwaqho:
- 5 >
Lwp 17-nud a b, AB, CD, MM (MM—D qpnyulwi k)

A
C
\\ B
N
M D
w)
c
b
\\a’
n)
vl 15




k
b
Q
“W  bokaMb, b M e
- =
wwyw a TTc

b

1) - o=, =
P ek alte b,
_)

_)
wwyw a TTb

\*‘ \@\‘

U
bpk aTTc, b Tl
- >

www a TLb

Q)

Y. 18
a
A
vh. 19 @ dftdppnpp
plopunpjwd F
A llaphg

- = —
ytunputipp hwdwghé tu, huy AB b EF, huswybiu huth?) b EF
yJtunputipp hwdwghs sbu (ny hwdwghé yaunputipht juugw-
ubitp bwl ypuwpuwghd Qthanm):%

bpb ipynt’ ny qpnjujut @ b b Yunnpubpp hwdwghs b,
wiwjw upwitip fupnn & nipnyws jhuby Juwd dhwudwt, fud hw-
Junhpp: Unwohtu ntiypnid  a b & Jbunpubipp Ynsymd G
hmz[nuzrzz{wo‘ hul{ tpypnpn nbwpmd’ hwlnigpyus*:

bph 4 h_)b Yuunnpubipp hwdninnyué b, wuyw qpl{nul tit
u1]uuqhu a TT b, hul{ h[ah hull{mrml{ulb tiu, ul]uulhu a T\L b: Ll{ulp
17-md a M b, b, a PR CD, a T\LAB, 11 CD, b NAB, AB1LCD:

Puswbu wul tup, gpnyujut Yhaunph uhgpp hwdpuyund
upw Ytipoht, W, mptdu, gpnyujut yahunpp npuk npnpwh nuipnnt-
Ryt smuh: Wy junupny’ gutjugws nmnnippnia jupbih ©hwdw-
php qpnjuiut Yyalunph ninmpgnit: Mugpdwuwynpdbup’ gpnjw-
Jut ytyunnpp hwdwpl gwaugws ytynnphu Awdnignijud:

Wuwhuny® ayup 17-md Z\?M T 133, I\?M T ;) b wypu:

Ny gpnuyut hwdwaghé Yuunpubipt odinywd tu npmywlp
hwwnYynigmuttipny, npnup wupqupwujws tu 18-ph (w, p, q)
uupubipnud:

Ujdd uwhdwutitp «hwijwuwp yElpnpilpy hwuljugnipniap:

Uwhdwonud: dblppnpulpp Ynsynid bi hwywuwp, ek
upwitp huu[nuztziwo‘ ke, I wpwg Eplpwpniygnivilipp huu[wuw[z lzZt

U.]uu]hum{ a l b Ytywnnpubipp hwywuwp b, bph a Ay
ula |—| b | 5

a u b Ytiunputiph hwjwuwpngymup tywawyynd £ a = b

9. Y hwmnputiph wmbinunpnudp mpjwé Ylinmhg

bph A Ytwnp E) ytlwunnph uljhgpt b, wwyw wunud b,
np 7 ytiumpp wbinunpyuws £ A Ytwnhg (@ 19): Uyugmgbup
htinnbyjw) wunnudp:

Swudpugwo M Ylaphg luplgh Fyplapunple ppyjus @ dfldppn-
phie hwjwwwup Jllppnp, pag npnid” dpuwg i Bl p:
huljuwtiu, tiph ? -0 qpnjuyut ytayunp £, wwyu htiug MM

%
yuuinpp Yhuh npnutith Jtlpnnpp: Bupunptiup, npa -t ng qpn-
jujwtu ybywnp £, puly A-u & B-u upw ulhqpu nt ytipou tu:

* Uugnipin, nddup sk bwlb &gphun uwhdwub]p wju hwuljugnipniuttipn:
Ophuwl’ gniquhtin ninhnubiph Ypw quntignn bplne ns qpyulutn Jaunpubipp
Ynsymd tu hwdmnnywd (hwymnnyws), tpt upwug yapeuwltwintipp gunuynud tiu
wyt mnnp dpubnyu Ynndmd (wwppbtp Ynnutipmd), npt wugumd £ npubg
ulgpuwtinmtipny: Uwnwistip, ph huswbiu wnw) adwtwnhy vwhdwamd bpyne wjt
yhinnputiph hwdwp, npnup gunaynd Gu dh nipnp ypu:



M Yhwnny wwbtitp p ninhnp, npp gqniquhtin b AB-hu (#§. 20):

Lotiup, np tighi M—n AB ninnh Yt £, wuyw npwtiu p ninhn Yting-
unud tiup htiug AB ninhnp: p ninnh Yypw mhmurmhhp AB hwunyu-

shu hwjwuwp MN b MN; hulmt{uuéhhpn MN b1 MNl thmnp—
’uhnhg puwnpbiop wju, npp hwdninyus k @ yulwnppu (MN yhy-
wnpp” uup 20-nd): <hug wyn Yaunpu b Yrhuh npnutigh yay-
wnpp, npp hwjwuwp k 71{hl{mnph‘u: Ywnnmgnudhg htinnunud E,
np ugr}u{huh Juunpp dpwyu dtyu t:
a Juunpp mbinunpws kA Yhwnpg

Muwpguwpwunid: Swppbp Yanbiphg nmbtnunpyws hwjw-
uwp ybyunnputipp hwdwp ywawlymd tu dhbtnyu wwnny:
Wnwtiu thu tpwuwlgws, ophuwy, wwpplip Yanbiph wpwgnt-
pyniutiph” dhdjwug hwjwuwp yaywnnpubipp ufup 16-nd: bp-
ptidt wynwhup Yaunputiph hwdwp wunwd G, np npwip hting
unyu yuunp tiu, ptilk mbinunpywsé tiu mwpptip Ytnbphg:

Snpdumjutt wnwgwnpuuputip

45. Uytip Uh mnnp Ypw squnaynn tiptip® A, B, C Yhwnbip: G-8hp
pninp ng qpuyujuitt Yunputipp, npntig ulhqpt ne Ytipgp
hwdpulunid tu wyn Ytwnbiphg nplbk tpynwpt: Gptip
unwgywd pninp Yhunnputipp b Wptip jnipwpwbyniph
ulhqpt nu ybipgp:

46. Cuwnptiny hwpdwp dwuyinwup’ gqdwgpbip wyjt Yunpub-
pp, npnup wwwntpnud tu huptwphnh htinnlyw) pnhsep.
uljgpnid A punwphg ntiyh hwpwy' 300 Yu dhush B pw-
nwpp, hul htnn® nhwh wplige' 500 Yu dhush C punu-
ppn: Wunthtiinl thpA—é Julwnpp, npp wuwnftipnud £ hup-
twphnh whnuihnfunipymup pnhyph uljgpuwlytinhg dhush
YbpgUwltin:

47. %hp AB, CD u EF I{hl{mnphhph u1jhu1hu np’ w) AB CD u

=25ul,

— —
\EF! 4,5 ul, p) AB U EF qhumnpwpn [hhhh hwudwqghs,
AB b D daunpubipp hudwghd shtb, & |AB| =3 uy,
|CD| = =1 utk:

48. 9qshp hpl{m 7 Ly wnwpwghs Yyuumputip: ’ﬂuunghphp
uh pwtth Yyhluinpubip, npnup’ w) hwdninnus bu a Yuy-
wnnpht, g) hwiuninyué tu I uthllnnp‘h‘[i> q) hwlninn-
Jwsé bt a yuhuinppt, n)hwlyninnyus u b yalunpp:

49. qshp tipym Yulunp, npnup’ w) muku hwjuuwp bplju-
pmpynitt b wwpwghs G, p) mubt hwjwuwp Gplupne-
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50.

51.

52

53.

54.

55.

56.

57.

58.

59.

Pt b hwdninnué tu, q) mubt hwjwuwp Gplupne-
Rt b hwymnnyuws tu: N°p nhwypnd G unwgynid hw-
Jwuwp ytlwnnputip:
Sotip ny qpmpujuta a Juywinpp U upbip hwppnipju bpbp'
A, B, C Ytwntipp: A, B, C Yhwnbtiphg intinunptip 7—[1'(1 hw-
Jwuwp ytlwnnputip:

Qupgtip b jutinpputip

Chwnlyw Jdbasmpyniuubiphg npnup Gu ajunpujw.
wpwgnipintl, quugqwd, nid, dwdwuwy, shipdwuwnmhdw,
tplupnipnit, dwijbipbiu, wuwwnwup:

ABCD mnnuuljwu uty AB = 3 udé Bg:_4> ul&) hug M:p
é}B Unnup dhotwltinn £: Sintip AB, BC, DC, MC, MA, CB,
AC ytlunputiph Gpupnupyniautipn:

A ninhn wulniuny ABCD ninnuuljniu uhqll)‘uh ﬁ\)D hhg;
pn 12 ud k, AB=5ul, £D = 45" Gumtip BD, CD L AC
yhlyunputiph tplupnipyniutbipn:

Sptip wyu hwdwghs yhunnputiph gnygbipp, npnup npng-
ynd b’ w) MNPQ gmquhbnwash Ynnubpny, p) AD L
BC hpuptipny ABCD utinwup Ynnutipny, q) FGH tinwuy-
Jjut Ynnutipny: +Hpwtighg wnwudtwgptip hwdnimnyus b
hwyninywsé yayunnputiph gqnygbipp:

ABCD gqniquhtinmgsh wulniuwgstipp hwwnymd tu O
qhmgd: llm;unp_ hgl{wuuLp tiu hgmh]uil Qhuﬂ]phhm.
w) AB U DC, p) BC U DA, q) AOuLOC, n) ACu BD:
Nwunwujuwmtp hhdowynnpbip:

MNKL hujwuwpwupnit ubinwuh MN b LK upniuputiph
dhouwlbtintipp S b T l{hmhgu li'u:_> U.pr}]ng hungluum E}h
thﬂ)ll_]ul]_ qgl{mnﬂllhpn. 1&2 NL_].)]. KL, p) MS u SN, q) MN
WKL, n) TSk KM, hLTL U KT

Uwwugnigtip, np tigh AB & CD ytiljuinnputipp hwjuwuwp ti,
www AD U BC huwnjwsutiph dhotwlbintipp hwdpuyumd
tit: Uywgnigtip hwjunwpd wunnuwp. teh AD hﬁBC guun-
Jwsutiph dhotwtintipp hwdpuyunud ba, ul}qul AB_> = CD_:)
ﬂp_n)zhp AECD puﬂ)lulhlgum mhg)ullm,gph w) AB=DC u
|AB| =|BC|, p) ABTTDC, hulj AD i BC ytiljinnputipp hw-
dwqghé stu: ) N
Uprynp &uwppwn | hinlywy wunnudp. w) Gt a = b, wuyw
7TT?, p) bipk = ?, www duv yuumpubipp hw-
dwahd b, q) tpt @ = b, wyw @ B, n) tp @ 15,
wwyw = 33 t) tph = 6? wuyw AN



§ Jdsusnruve,rkh anFUUMrnFUR
Gd 3uunrue

10. tpym Jtjumpubtiph gnudwpp

Thunwpyhup dh ophtwl: “hgnip' nipwlwu Yhwnp
wbnuihnfugly £ bwp’ A Yawnhg B Yawp, hul htinn® B Ylinhg
C Ytinp (@. 21): Wn tipynu wbinuipinfunipyniup uptih ©utiplu-
Jjugulip AB L BC gtlwnputipny, npnug wipryniupnud k] tynipw-
Jut Ytwnp A Yhnhg mbnuipnpuyly £ C Yhwnp: ﬂLpgd'u‘ Ytpotw-
Jut nbinwthnjunpyniup Juptih © ubipuywguly AC yulunnpny:
Lwuh np A Ytwnhg C Y wbnuihnfumpmup unwgymd
A-hg B wtmuipnunipjuttt wykjugubing B-hg C wtmuipnfunts
Ry, wwjw ptuwlut Yihuh AC Julpuinpp hwdwpty npwtiv: AB
L BC Jyulyumputiph gnudwp. AC =AB + BC:

Lwpwugpws ophuwmyp dbig hwughgund £ tpym ybunp-
uliph - qnudwph - hwulwgnipjwlp: thgmp' lpgne ldpypnplulepp
a-u li b—ﬁ)lm: Jlpgulup l[wu'quwh A Ylap b wyn Ylophg nb-
nunplp a klppnphi hmz{w_u)wp AB Jllppnpp (4. gg): Uyni-
hiaph B Yinphg ypemuwnpkip b yblppnphis huwuwp BC ofldpypn-
pp: AC fllppnpp Ynsynid | oa b b blppnpaliph qraidugp:

Jhlunnputiph gmdwpdwt wju fuunup Yngymd b Grwiajwi
hwini: Llwp 22-h dhongny wyupqupwuynd £ wjn wagwunidp:

Uwwgnigtiip, np 7 Z ytyunnputipp gnudwiptijhu, tph A Y-
wp, nphg mhqulrml{_n)ld L AB =a Yulwnnpp, thnfuwphutiop dtl wy)
é; Jawnny, wwyuw AC gtlunnpp thnfjuwphaynd £ hphh_llun{u_l}lum

A,Cy yhunpny: W) junupny’ wwwignighiup, np ipt AB = A;B; L
> - - =
BC = B,C;, wyu AC= A,C, (ul. 23):

Cunniutiup, np A, B, A, Yawntipp, B, C, B, Yantipp L A, C, A, 4b-
wbipp skt ginuynid Up ninnp jpul _()d]mu ntiyptph hwdwp wunnwlu
wwwgniglip hupumpny): AB =A;B; hwjwuwpnipiniuhg htinbnud
L, np ABB; A pwnwuljuu AB b A;B; Ynnutipp hwjwuwp Gt b gnt-
quwhtin hh,\ m}phdhﬁ wyn pumw?l{]g'un _)qmqwhhnulqhé L:
Lhwnhwpwp AA; =BBy: Llwtwwtu BC = B;C; hwjwuwnnipnt-
uhg htiinnud £, np BCC,B; pwnwulnup bu gngqwhbtinughs L,
npbdt’ BEI = C?I: Uunwgywé hwjwuwpnipymuutiph hpdwt ypw
tigpuyugund tiup, np AXI = E>C1: Muwnp AA,C,C-u gngwhtinu-
qhs k, mptdu’ A_C> :ATCI, husp b ywhwugynd kp wwyugnigty:

7 WD Julunpubiph gnudwpp Wwbwlgnd E @+ 5

Erh pun tnwmuljuu Yuunuh juqutitp guuljugwd E) yhuy-
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wnnph b gpnjujut yaunph gnudwpp, wyw hwagnud tup wju-
whuh bgpulwgnpju. guilugud 7 Ylklppnph hundwp iplnh
niih G+ 0=d hwywuwwpnianiup:

Enwtljut fuunup upbh b dbwltipyb) twb, wjuwbu. brh
A-Uu, B-u, C-u juwdwjwlwu Ytwnbp b, wyw AB + BC =AC:
Uty wuqwd bu pungétuup, np wju hwjwuwpnipniup ntinh nt-
uh quuljugwsé A, B, C Ytwntiph hwdwp, dwutwynpuwtiu twl
wju nbiypnud, tipp wyn Yhwntiphg tpynwup Jud anyuhuly pnpnp
tiptipp hwdpuljund tu:

11. Jhunputiph gnudwpudwa optiiputipp:
2nmquhtinuqdoh Juunup

rlmpla: Buwitdpugud @, b U ¢ fllppnpaliph

hunhwip ipbinh niabka htnplywy hunjunupnipyniaabpp.

1 G+ b= b+a (plnuapnjuwlwi oplinp):

2°, (7+ Fj v = a+ (?+ ?) (qnignpnulpuls opliip):

Uwyugnignud: 1° Ruunipjut winubiip wyu nbiwpp, tpp ?h b
Ytiunputipp hwdwghé sk (npwtig hwdwghé hutim r}hmp_g r}h;
Lnulpl{hp hhphmpm]h) Yudwjwljwt A Ytinhg intinunptitp AB= a
L AD It yuunnputipp b wyn yhpuinnputiph ypw unmgtup ABCD
gniquihtinughén, huswtu wwmﬂhpQum L hhwp 24— nul

Cuwn hnumll]um l{uﬂm‘uh AC —AB +BC = a + b Lnyu Yupy

umulgl{nu[ I AC —AD +DC = b + a “tpwughg htitnunud E, np
— —
i+ b="b+ a

2°, lﬂudul]ulqlu'u A Ytinhg mhmunphhp AB =a Qhumnpn,
Yhwnhg' BC It Yuyuinpp, huy C Ytwnhg' CD = ?lﬂil{mnpn (). 25):
thumh[m{ hnul‘ul{]um l{uﬂmhn ulnumnul hhp

(7+ ) +7_ (4B +BC) +CD AC+CD AD

a +(b + c) AB+ (BC+CD) AB+BD AD

Unwgywé hwjwuwpnipniuttiphg htivmbinud £, np

(7+ ?) 1 0= 7+(?+ ?) (Alnplolt wwwgnigywo

1° hwnmpjut wwugniguwt ppwgpnid dtkiup hhduwynpti-
ghup wmwpwaghé ythinputiph gnuidwpdw, wyjuwtiu ynsgws, gni-
quihbmwqoh jubnip: Cuwn wyn Jutnup’ 7 ?mmpwqhb yhy-
mnp'uhm] qnululph[m huulum hwpluynp £ hus—np A Ynhg nb-
nunptip AB -du AD i ytlunnputipp l{ummghl ABCD qnt-
quhtinwghédp (yplu . 24). wn nhwlpnulAC Jtyunpp hwjuuwp
b @+ b Qmquhtmwgsh Yuintp hwdwhulh b Yhpwngnd $h-
ghYwynud, ophuwy” tpyn ndtiph gnudwipp npnokjhu:



12. Uh puwtth yaljunnputiph gnidwpp

Uh pwuh ytYunputiph gnudwpnudp  uunwpynmd |
htinlywy Yhpw. wnweht yalunpp gnidwpymd E tpypnpnht, wy-
unthtimlt bpwug gmuwpp gmdwpymd E Gppnpn yapunppa
wjju: Lhjnnpubiph gmdwpdwu opiuptutiphg htitnbinud £, np dp
pwih Ytlwnpubph gnudwpp Gudws st wjt puthg, ph hig
hhppwl{whm[ﬂwdg o npwup gnidwpynud: L{wp 25-md gni-
gunpus £t a, b, P ytyunnputipp q_)mdmph Junnignudp: Y-
dwjwluu A Yhwnhg mhqmrml{ul_b) ¥ _AB =7 Julwnpp, wyunt-
htiml B Ytivnhg mhqwrmt{ulé ¥ B}C = b Jtlwnpp, b, Ytipowwtiu,
C l{hmh)q_)mhqwrmimb ¥ CD = ¢ ytyunpp: Upryniupnd unwg-
ymd bt AD = a+ b+ ¢ Ytijuinpp: Cwdwtdwt duny Yuptih £
Junnigly snpu, hhug b punhwipwwybu guuugwsd pyny Yyuy-
wnputiph gmdwpp: L{wp 26-md gnigunpywsd t gytbg yhyuwnp-
ubtiph gnudwph Junnignudp: Uh pwth yhiyunnputiph gnuidwph Yu-
nmgdwl wn Juunup Ynyymd b puglwialjui juint: Ljwp
26—h dhongny wwpqupwuyned £ wyn wajwunidp:

Puoquuuljuu uunup Jupbh £ dhwhbpyl) twb hGnbyug
Ytpw. tph Ay, A,, ... Ay—p hwppnipjut Judwjwlwu Yhwntp tu,

— — - —

www A A, +AAs+ .+ AL A, =AA, (Whwp 27(w)-nidn = 7):
Wu hwjwuwpniginiup intinh niuh guwaugws A,, A,, ..., A, Ynb-
ph hwdwp, dwutwynpuwtiv twb wyu nliypnd, el upwughg Jh
pwthup hwdpulyund bu: Oppuwy’ bl wnwshtu Yuluinph uygpuw-
Ytwnp hwdpuljund £ Jipght yajuuinph Jipgtwticnht, www wyn
ytiuinputipp gnudwpp hwjuawp £ gpnjuuit yaunph (4. 27(p)):

13. dhlpnnpubkpp hwtnup

7 hﬁ? Juljinnputiph wnwpptipnipynta l{ﬂ;l{nul L wyt yuy-

wnp, nnh u b ybhuinph gnuidwpp hwwuwp £ a l{hl{mnp@
Jub Jtunputiph wwpptipnugymup wywuwyymd k£ a - I

Thwnwplhup uunhp’ tpyne innputiph wwppbipnpniop Y-
nniglnt dwuht:

totnhp: Spjud e @ b6 ldpnpipp: Ywanmgly @ - b yidnpp:

Lniond: <u1mam[a]u1'u Ypw hzhhp Judwjwlwt O Yt b upw-
uhg ntinunptiup OA;7 OB = b I{thnphhpn (DLZS) Cuwn
hnulhl{]luh hwhnhh OB + BA OA Juu b + BA = a : Ynuwh-
uny’ BA b b ytihunputiph gmdwpn hun{uluulp ¥ ?th{mnph‘u
Cuwnn thmnphhph mwnphpm[a]ul‘u uwhdwudwt' nu wywtwynud
E,np BA=a- b wyuhupl’ BA ytlunnpp npnulght E:
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AB+BA=AA=0

Tl 29

. 30

tpynt Juunnputiph wwppbipnuegniup Juinnmgbyne juunhpp
Juptih £ mély uwl niph) tinwuwny: Uhts Yuljwpwaopbup wyn
tinwoawlyn, hhﬁ)ﬂmbhhp hwlwunhp Elpnph hulul{ulgmp]ngn:

Thgnip'  a-u judwjwlwt ns gpnjulut yalunp b a; yay-
wnpp Ynsdnud £ @ Jblinpht hwwnhp, bpk @ b @ qblunp-
utipu mutiu hlgl){uluulp tpyupnipinia hllll{l}l’[m.{lué tt: Ljwnp
29-nud 71 = BA Juljwnpp hwlunhp £ 7 = AB ytwnphu: 2pn-
Jjwlwt yaunnpht hwunpp t hwdwpydmd gqpnjujut yayunpp:

@ Jtunph hwlwnhp ayunpp wwiwlgnd b —a : Wu-

e N

hwjn t, np a +(-a)= 0:

Uwwgnigliip phnpbid L{h_l)lmnglhph wnwppblipnipjut dwuht:

(Flmplal: Bwnlpugud a U b Yblppnpuabkph hunhup pl-

- - -

nhnith a -b = a + (-b) huwjwuwupnippniap:

Uwugnignud: Cuwn ybaunpubiph wnwppbipmpjut uwhdw-

o D > -
dwt (a- b)+ b = a: Qu hwjwuwpnpju tpym dwupt -5 wydb-
Jugubny’ unwund bup.

(@-B)+ b+ (-6)=a+(-b),

Gud (A-B)+ 0= a+ (-?),

npwntinhg’ ;;— ?_}- e (- b) [bnpllu wwwgnigywo k

Wdd pliptiup a b b Juunputiph wwwpplipmpyniup unnigb-
Int futnph vty wyp nuonud: <u1mamp]u£u Ypw ptiup Judwjulwu
O Ytiwm b wyn Ytinnhg nmbtinunptiup QA = E) yuhunpp (ag. 30):
Ujunthtinnle A Ytivnhg ntinunptitp AB = —71{hl{mnpn Cuwn L{hl{
wnpubiph Lnulpphpmp]ufu duluh'[i)[ahnphdh -T=d+ (- b)
Mipbt’ @ -g —OA +AB = OB:

Wuhupt' OB yuynnpp npnubjhu k:

SnpéSutwljutt wnwowmpwuputip

60.  2pnuwppohlp A pwnuphg quwg 20 Y ntwh wplbip
uphush B pwnupp, hul htn® 30 YU nbwh wpldninp’
%hﬁh _()] pwnupp: Cuwnpbyny dh hwpdwp dmuzm_)ulp‘ qﬁl}ip
A_B) U BC yywnnputipp: <wwuwip G, wpnynp, AB + BC L
AC Jtunnpubipn:

- =5
61. Qotip qnyq wn qnuyq nmwpwghd x, y, z Yuyunpubip b
> = - - =
JQunmglip x+ y, x+z z+y yYhunpubipp:

62. Sstip qniyq wn qniyq tnwpwaghd a4 b o de Yty-
wnpubip b oqunytny puquwuljut Juunuhg' Junmgtip
- > - -

A+ b+ c+d+e Jtlunpp:



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Sotip gqnuyg wn gniyg lwpwghd ;), ;) ? ytlywnputip b fu-
i e e e e

nmglp x-y z-y, Xx-z - X -)% —z Jtlunpubipp:
Sotip 7, 7 ? Jhlyunnputipt wyuwtiu, np ?TT? 7T~LZ
Yuwnniglip 7+ 7 ?— zZ, X+ ?, ythunputipp:

Gstp tipynt’ E) L ? ns qpnjuljut hwdwaghé yaunnpubip
wjuwtu, np ‘ ? || ? B Ywnniglip htinnlyw) Yyalunnputipp.
w) - ZT p) B- 7, Q) a+ Ywnmgndp fuwnwpbip

twl wyt nhwgph hwddwp, tppl @ =17 |

Quipglip b jutimpputp

Sp\l{wé El){mdlﬂwl{w%'u pul@)l‘ul{]mg MZ\EQ—UL)Uu{ugmghp,
np w) MN +NQ = MP + PQ, p) MN +NP = MQ +QP:
Uwuwgnighip, np guuuguws tpynt’ 7 L 7 wnwpughd
el i
Jtyumputiph hwdwp ntinh nup | X + y l<|x [+] y | wiu-
hwyjwuwpnipntup:
Uwwgmgtip, np hpE)A—‘u, _B)—h, C_—)h L D;)h l{ug[ul]uﬂ{um
Ytwnbp tu, wyqu AB + BC + CD + DA =0:

ABC_l;uu{u_l)uulpullﬂ)mlI E}nmhluui[)l l{n_l];dn a ]:;)CHIIE?
w) |A§ +BC, .0 IAB + AC |, q)|AB + CB |, n)[BA - BC|,

w)[AB - AC |
ABC tnwuljuwt kg AB = 6, BC = 8, ZB = 90°; Gunlip’
=S =T o -5 - =
w) |BA|-|BC|u |BA - BC|, p)|AB|+|BC|u |AB + BC
= — > = — — - 5
q) |BA|+|BC|u |BA + BC|,n)|AB|-|BClu |AB - BC|:
Oqunytiny - puquwitiljutt, fuinihg _wwpqtigptip wp-
mulhg]mnja]mhg. w) _()AB +%BC - MC) + (MD - KD),
p) CB+AC +BD) - (MK +KD):
“Fhgnp X—&) Y—L i} Z—g} l{uulgl)]ull{gh l{hﬂhp hg: Uu{ug
gmglip, np, p =_>XY +_Z>X +YZ, q=@XY-XZ)+YZ
i} ?: (ZY - XY) - ZX, ytuyunputipp qpn]ulgul‘u tit:
Ljwnp 3_1)—nuI wwwnytipqws tin 7, ?, ?, 7, XY ytuwinnnp-
utipp: XY yulunnpp utipluywgpbip djnu yiunputipnh fud
npwug hwywnhputiph gnidwph ntiupny:
— — — —
Spyws b ABC tmwmuymup: a= ABL b= ACJuy-
mnptﬁph dhg;gm{ uﬂmul_h)ul]mhp_ htinnlywy yunputipp
w) BA, p) CB_,)q) (23) + BA:
Lnionul: u_12 BA ll_1>43 Jtunputipp hwunpp tu, mpbdu

%
BA = - AB, Y BA = —a: p) Cuw tnwllywl Guinup’

>

23
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75.

76.

77.

78.

79.

80.

81.

CB C:\) +A§ Fuyg CA AC mphdn CB AB+( AC)—
“AB-AC= d- b q)CB+BA= CA= -AC = -F.

ABC hnulh_li]ul'u_{&B i Aanthph Uhouwltiinip kb M—-n
b N—n BM, NC MN BN JuYywnputiptt wpnmwhwjnbip
re —AM uv —AN ytunputiph dhongny:

BB1 hulun{ulbn ABC tinwuljjut dhg'uulqhb‘u L: B g BBl,
BA, BC ybunnplbipt wpuwhwyntip x=AB, U y=AB Jul-
wnpubiph dhgngny:

Spjwsd E ABCD gniquhtinwghép: AC ythlunnnpt wpunut-
huyintp Jub Atpnnptap dhongni, bpl w) @=AB,
B=BC,p) a=CB, b=CD,q) a=AB, b=DA:

ABCD qm_c):rwlghnwiéh _u)lhlumhulqéhpn hwwnynud tu O
Yhwnmd: a=ABu b=AD I{hl{mnph@h d@ngr&]} wpunuw-
h_)u,ljmhg hhgh]ul[ﬁl{hl{mnphhpn. DC + CB, BO + OC,
BO - OC, BA - DA: RN
Spd&)lé L é@CD gmguhtinughédp: Wyugnigtip, np XA + XC =
= XB + XD, npintin X—p hwppnipjut Judwjwluu Yt t:
Uwugniglip, np guulugus tpynt’ 7 L ? ytwnputipph
hwdwp wntinh niup |7— 7 | < | 7 | + | 7 | wuhwyjwuwnpnt-
pjniap: N nhu{pmdﬂ?— ?|=|7|+|7|
TNuwpuwymupunp Juypkop tp Juwnmwpnd 3 JA] wpwgni-
Rwup: Uppupwg pudht uljunud £ upw Ynnph poty 3 V3 Ui
wpwgnipyudp: Ninnudhgh tuwndwdp fus waljut nwy
E Juypkop Junwpmu wywpwpnunhuwnp:
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§ J6uSnrp AU2UUMUSUNFUL @YNY:
JdsusSnrueMk ubPuNNFE3NELE

14. Junph b pyh wpmwunpyugp

Wdd ubipdnistitp Jblunputiph htivn juwnwnpynn dby
wy gnpénnmipymu’ Yauinph puquuyunynudp pyny, nph hw-
dwp Gwju nhwnwplttp opptwl: Mwwnyblipwgutitp mnnuaghsd
wpdynn bpbip wyundbpbitw: “Fhgnip' npwughg wnwehup
owpdymd L npnpwlp hwuwmwwnnit wpwgnpjudp, Gpypnpnp
yupdynuid £ unyu nipnnpjudp, pwyg Ypluawhh dbs wpwugni-
pjwdp: Puy tppnpn wywnndbiptitwt wpdynud £ npwtg hwtnh-
dwb, wjuhtpt’ hwlwnwy mnnnpjudp, uwluwjt wpugnpwl
pYwyhtu dtidnipyniut wyupw k, nppwt Gpypnpn wywnndtipbiiu-
jhup: Gpb dbhup wnwohtt wywnndbiptitwh wpwgnipniup
wwwntpbup 71{hl{mnpm{ (. 32, w), wwyw puwfuwu Yhuh
tpypnpn wjwnndbiptitwjh wpwgnipyniup wwwnftipt wytwhuh
ytyunpny, nph nnnipjniup unyutu E, hus v ytunph
ninmpyniut k, huly Gplupnieymiap’ h_gl{m wugqud Ubs. puwlu
Qihup wym Julpuinpp tpwtwlly 2 v: Wn nbiyppud Gppnpn
wywnndtipitwjh  wpwgnipniun Mwmhhn% 2v  Jaywnph
hwlwnhp yaynnpny, wjuhupt’ -2y Ytlunpny (yplou uly. 32, w)

Fuwlwu Yhuph punmuby, np 2v thmnp‘u unwgymu L L

yuyunpp 2-ny pwoquuwwuwnfbijhu, huy -2v  Jhlpunpp' v
Julunpp -2-ny pwquuwwuwwnytijhu: Wu opptwlp hnpnud £, ph

huswtiu whwp £ utipdnwst] yaunnph nt pyp wpnwnpjuyp:
H

H
Ns qprywlwie a Jllppnph bk piyh wppunpug gnggniod Fuyi b

—
q_)hl[mnnp, nph plpwpneniip huwjwuwp b |k |m pun npnid a b
b yllppnpulpp hwdnignywo ku, bpk k >0, I hwlnipnjwd ku, kplk
k < 0: Qumywdpwin Elppnph b unhwjwlwi pyh wppwnpyugp hw-
dw[u[nn[ Fgqpnjuwlpwi o Elppnp:

a Julunph b k pyp W hzumuﬂ{l{md L ka Ll{um
32-nud ywwnltipgws tu a yJtlunnpp b 3a, -1 Sa, \/5 a yuy-
nnputipn:

Jdhlunph U pyh wpnwnpugh vwhdwandhg hinbnid E, np’
1) gublpwgwo blppnpp b qpn pyh wppuppup qpojulul
1[hl[ym L 2) guwilwgwd k pyh b guilwguds fElppnpp hwilwp
dlka yllppnpulinp hwdwahd ki

Jhlunnph b pyh wpunwnpjup odinyws k up pwtuh hhdtwlwu
hwwnynipniautinny:

Swnlpugwd k, 1 piylph b gmltl[mgwoL a, b YElppnpubiph huidwp
plnh nik hlaplywy hunjwwwpnipiniailpp.

=|

2V -2V

Tl 32, w

-
-

(0}
L 50

[

Uh. 32, p

\\

&
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Tl 33
a, g
B
ka A
o)
OA=ka;AB=la

OB=(k+l)a=ka+la

vl 34

O a+b B, B
OB =k(a+b)=kda+kb

. 35

. 36

vl 37

- —
1°. (k) a = k (lg) (qnignpnulpui opkup),
2% (k + l) a_= =ka +la (mgmgﬁh pu i opkup),
3k (a + b) ka + kb (phypnpn puppuwlui opkup):
Lhwp 33-mud ophuwyny wwpqupwugws E gnignpnuljut
optitipp: Um aupnud ubipfuyugyws bk = 2, I = 3 nliwpep:
Llwp 34-nmd opptwyny wwpqupwuyjws E wnwoht pupuw-
Jut optiipp: W, uupmd ubipyuwyuwgws bk = 3, I = 2 nliwpep:
L{wp 35-md opptwyny wupqupwuyws k tpypnpn puwpjuw-
Jut optiupp: Wn tupnud OAB b OA B, tnwulnuttiph hwdw-
- 5 =
ulmuliuum Ynnubipp hwdbidwwnwwu tu. OA = ka, AB = kb,

OB =k(a+ b):

Ujnwu Ynnuhg O_]>3 OA +AB ka + kb

Wuwhuny' k (a + b) ka + kb

Nwpogwpuwbuntd: Ubp nhnwpyus Junnpubiph htin Ju-
wnwpynn gnpénnnipnituliiph hwnympniautipp pny; G rwhu
npn punhwupnpniatutip wtutl) win b hwupwhwyjuljwu gnpén-
nnipyntuutiph hwnnuegymutubtph dhol: Lwintiup, np Yyaunnpubiph
gnidwp, wnwpptipnigynie b yajiinph nt pyh wipnwnpjuy wwpnt-
twlynn wpnwhwynnigyniatipp Yupnn Gop dbwthnfubp pun wyu
Juunuttiph, npnup blhpuml{md tiu hul whw, 1{u111u1‘[1 ulpmu.lhulj—
wnipyniutipnud: Ophuwy’ p = 2( a-b)+ (c + 4)) -3( b-Cr 55
wpunwhwjinnipnup jupkh t &hunhntuh[ wjuytiu.

e e e e T S —

%
p =2a-2b+c+a-3b+3c-3a=-5b +4c

15. Jhwmnputiph Yhpunnipyniip juunhputip
motijhu
Epypwswthwlut futnhputip nustne b phinpdubp wuyw-
gmgbym hwdwp hwdwu hwpdwp E ogqunyt yiuimputiphg: Aliptiup
wnwhuh ophuwubip® twhwwbu jniskny dh odwunwy jutnhp:
tounhp 1: C §lapp AB hupajwdh dpotuultap F puly O §lapp
hwppnippul junhupului lap (4. 36): Uywgnigly, np’

5C = %(O_;H O_)B) :

e e e e

Lnrdonnl: Cun tnwiulyut Juunuh OC = OA + AC, OC= OB + BC:
CPmlIu_lphlnL wju hgu{uluul_p)mp]r;ﬂmhpn utnwund bup.

20C= OA + OB + (AC+ BCQC): NN

+Luwth np CYtanp AB hunjwish dhgtaljint t, wwyw AC + BC = 0:

e - 1 - -5
Wuwhuny 20C= OA + OB, jud OC = E(OA + OB):

fuotinhp 2: Utinmup dhohu qéh hwnmYynypyniup

Uwpwgnigly, np ubnwih dhohit ghop qniquhlm F upw hhuplphi
I hwywuwwp F npuwig Ghuwgnidwphic:



Wuyugnignud: “hgmp' ABCD utinuuh AB W CD upmup-
ubtiph dhghuﬂ{hmhn‘u tu M-p U N-p (@. 37): Uyqugnighiip, np
MN||ADhMN— 5 (AD + BO):

Cum pwqdmhq]wh Juunuh’ MN MB + BC + CN i}
MN MA + AD + DN indmphlm{ u1]u huu[uluulpm]a]mhhhpn

unwiund kup’ 2MN (MB +MA) + (BC +AD) + (CD +DN) Luwtip

np M-p b N-p AB i CD hwwnyjwdutiph dhghwl{hmhp‘u hh u,wqul
e T T

MB+ MA = 0 hCN+DN 0 Chmhulpulp 2MN AD+ BC

npwntinhg’ MN— - (AD + BC) ~Ru1hh nn ADll_ BC ytiljinnputipp
hwdninnyuwd b, ulu,lw MN L AD Jtyunputipp bu hwdmnnyuwé
ti, huly m—D + BC) yuhunph tipupnuegmup hwjwuwp £ AD + BC:
Ypuwtihg htntmd &, np MN|[AD b MN = % (AD + BC), husp
wwhwugynd Ep wywgnigtiy:

16*. Fumuihwp qniquhtin mbnuhnjudwi
dwuptr

Muwunltpwgutitp, np hwppnipjwl Jnipupwbsnp Yu-
wnh hwdwnpynud £ wyn unyu hwppnigjut npuk Yhw, pun npnud”
hwppnipjut wdtit Uh Yanp hwdwnpynud £ dh npbk Ytwnh htn:
Wn niypnud wunwd tiu, np wpqwé t hwppnipjun wpypu-
wuaplikpnidu pp ypu:

Epypwswihnipjut nwupupwgmd dbtp, thwuwnnpht, hwp-
el wpunwwwnltipdwt wpntit hwanhwb Gtup: <hotup, np
wnwugpwjht b Yuunmpnuwyht hwdwswihnigyniaubipp wynuhuh
wpunwyuwinlpmd Gu (&f. 38): ‘Fhwnbiup, ophtuwy, Yhuwnpnuwhu
hwdwswthnipniup: +hgnip”™ O-u hwdwswithnipjwt Yauwnpnub k:
Cwppnipjul jnipupwisnip M Ytnh hwdwnpymd £ O Yaunpn-
uh tfuwndwdp hptit hwdwswth M; Yhwnp, b wdbic dp M; Yhwnp
hwdwnpynud £ dp nput M Yhwnh htin (. 38(p)): Wuwhuny'
Juunmpnuwyhtt hwdwswihnigyniup hwppnipjut wpnwwwnb-
pnudt £ hp Ypuw:

Wjdd nhwnwphtitp hwppnpjut’ hupu hp Yypu wpnwwwn-
Ytipdwu uty wy) opptwy:

'}hgmp_‘E)—‘u wnpywd Yalunp E: Cwppnipjut wpunwwwnlb-
pnudt hp ypw Ynyynud £ qriquuhlin iplknuahnjunid P ybly-
pnpnyf, iph wn ntiypmud jnupupwbsymp M Jhn wpunwwwn-
li)hpllnul t dh wyuwhup M, Ytiwnh, np ]\TMI Julunpp hwjwuwp £

a Jthumphtu (. 39):

* Uunnuahp Yhnbipp pnduiunuymd Gu ny wwpunwnhp nuunidbwuhpdwt
wymptin:

27
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Llwwnbitp, np gniquhtin nbinuthnjunwdp hwppnipjut wyu-
whuh wpnuwwwnytipnudu £ hp ypw, npp ywhwwuned t_l;hnul—
ynpmpniututipp: Mwpqupwutiup npw hdwuwnp: Fhgnp' a Yay-
wnnpny gnigquhtin inbinuihnpudwu ntiypmd M U N Yhwntpt wp-
anu{wml{hpl{nul Lt Ml u N, l{hmhph Ypw (kv uly. 39): Lwup np

MM1 = a [’} NN1 = a www MM1 I\?\I1 “Hpwthg htimunud E, np
MM, || NN, & MM, = NN;, mptd® MM, N,N punwuljniup qni-
quhtinwghé b: <hnbwpwp® MN = M|N,;, wjuhupt® M b N Yt-
wtiph htinwynpnipimup hwjwuwp £ M; b N; Ynbph htinwyn-
p_)m[a]umn (wju niypp, tipp M b N Janbpp nwuwynpwsd b
a Jtuyunphu gmquwhtn ninnp Yypw, nhwnwpltip hupunpniy):
Wuwhuny gnquhtin inbinuihnfudw ntiypmd, hpnp, Yhwnbph
Uhol htmwynpmpymup wwhwwuymd E: <wppmpjut hupu hp
Ypw wynuhup wpunwwuwwnytipnudp, tpp Yanbph dhol htinwygn-
pnpyniubtipp wwhwwuynud G, punniagws E wujwuby puwpdnil:
Lwpugpwsd jupdnidp wuwnm Jupbih E yuwnbipuguty np-
whu hwppnipjut uwhnd ;) ytyunph tpluyupny:

SnpéStwljutt wnwowmpwuputip

82. Gstip tpynt ;) [V E) wnwpwaghd Yulnnpubip, npnug
ulgqpuwltimtipp st hwdpulumd, b utip npuk O Yhiwn:
O Ytwnhg nbinunpbp 2?—[1'[1 L %;—hh hwjwuwnp yty-
wnnputip:

- -
83. Sstp tipym’ x b y wwpwghs Yunnpubp b junmghp
%

- - 1 -
htinlywy yhwnpubipp. w) x + 2y, p) 5 y + X,
- 1> 1> - - - - -
q)3x + 57 1) 1—x—3y k) Ox +3y,q) —2x+0y:
Un hm]‘u w)-hg q) wnwownpwupubipp Juwnwpbp bp-
ynt’ x i ynz qpn]uﬂ{uﬂl hwdwghé ytlunnputiph hwdwp:

84. 9sbp ipymt p U q anpwqhé Julwnnputip, npnug uYyqptw-
N T

Ytintipp st hmdnhl{hmd l1ummghir_> m=2p - — q,
- 5 5o 1— 2 —
n=p+3q, i ——2p—— 9 s =3 q - pl{hl{mnphhpn

%
85. Qshp qniyq wn qnyq mumulqhé a, b b c th{mnphhpn
- = 1=
Yunmgtip yaunpp. w) 2a+3b 4c p 5 a- b+ P



86.

87.

88.

89.

90.

91.

92.

93.

94.

SGotip AB hunjws b I\?Ml Jtyunnpp: bYwnmgtip A,B,
hwwnyjwd, npp unnwgynmd £ AB hwnjwshg Z\?Ml ytiun-
Y gniquihtin mhquuhn[ug)uldp:

Sotip AMC tnwulymup, MM, ytlpuinnpp, npp gnigquhtin sk
tinwuyywu ny dp Ynnupt, b ;)l{hl{mnpn, npp gniqwhtn
AC Ynnupt: Ywnmglip A,B,C; tnwulniup, npp unwg-
lel L ABC hnulhlumhmg gniquhtin nbinwthnjudwdp®
w) MM1 yJtuinpny, p) a Juunpny: N

Spyws b tnwuynit, ubinub, pswtwghd W a Yulwnpp:
Ywnnigtip wju ﬂmml{hp‘uhnn, npnup utnwgymd i npywd
wuwwnltiputiphg a Yhlunnpny gniquhtin inbinuthnfudwdp:

Qupglip i jutinpputip
- — - - - -
Spjws £ p = 3a yhwnpp, npinbin a #0: Npnptip, ph 4, —a,
1> - -
5@ -2a, 6a Juwnpubtiphg jnipwpwsnipp huswbiu k
%
ninyud  p yuunph  tjuwndwdp: W Jaunpubtiph
%
tipyupnipniautipt wpnwhw)ntip |p|—h uhongny:
Uwwgnigtip, np guuljugwé 71{hllmnph hwdwp ntnh nt-

utit htimbyw hwjwuwpmpymuutpp. w) 1 - 7 = a,

) ((a=-a

3 e I R e T S

‘thgnip x= m+ n, y= m- n: m hn L{hl{mnp—
- -

ubipp dhgngm{ wpunwhwjuntip. w) 2x -2y, p) 2x + = y,

@) x- —y ytlpnnputipp:

ABCD gmqguhtinuqdh AD Ynnup dhouwltinnp E Yt k, huy
- -
BC nnuh dhg‘(ﬂ)ul{hl)nn‘ g l{hgn: EC i AG gtlwnnpubipt wip-
wnwhwyjntip DC=al CB= b ytlunpubtiph dhongny:
ABCD gmquwhtinuqoéh BC hnm}lh 1{1’;111 updwd £ M Yt
wjuwtiu, np iM : A)/IC =3): lszhMD yhlwnputipt wp-
wwhwjntip a = AD b b = AB ytlwnputiph dhongny:
ABCD qniquhtinwgsh wulynitwagstipp hwungmd tu O
Ytwnud, hull AD Ynnup ypw M Ytwnu wjuwyhupt k, np
1 e
AM= — MD: x=ADu y=AB ytulunputiph dhongny wp-
- > o 5
unulhul]mhp htinnlywy Qhumnphhpn w) AC, AO, CO, DO,

e e e e e
AD + BC, AD + CO, CO + OA p) AM, MC, BM, OM:

29
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M

T . S S S
MN =AA,, NP =BB, PM =CC,
vl 40

95.

96.

97.

98.

99.

100.

ABCD pwnwuljjut AC b BD wulniawugstiph dhouwlbi-

— 1 - =
it ku M-p b N-p: Ugqugmgtip, np MN = > (AD +CB):
AA,, BB; L CC; hwwnjwéutipp ABC tinwmuljjuu dhouw-

e
qgétipu tu: AA,, BBy, CC,; ytulwmnputiptt wpmnmwhwjwntip
e T
a=ACu b= AB{tijumputiph dphongny:
O Ytwnp DEF tmwuljwu EG dhouwgsh dpouwmlbtnt L

=

DO Ybiunpu wpunwhwpntip @ = EDU b = EF Jtiljninp-
utiph dhongny:

Y hljumpubtiph Yhpunnpymup juunhputip métjhu

Spyws £ ABC judwjwlwt tnwulmup: Uwywgmgtip, np
gnpnipintl ntuh wjuwhup tnwuyyn, npp Ynnutipp hwdw-
wuwnwupwtwpwp hwjwuwp bu b gnqwhbin ABC
tinwulyjwu dhouwasdtiphu:

L.nionnk: vhgnip' ABC tinwuljju dhguwgstip tiu AA,—p,
— — —
BBy—p U CCy—p: Wn ntwpmd AA, = %(AB + AC),

— 1 > - - 1 .= =
BB, = £y (BC+BA), CC, = 5 (CA +CB) (pk'u utinhp 1-p
Ylap 15-nid): Snudwpbny wyu  hwjwuwpnippniabipp’
— - > 1. > = —
unmwund kup AA, + BB, + CC, = — ((AB+BA) + (AC +
— i 2
TCA)+(CB+BC)=0

lpw‘uhg htimlnud £, np tpt dbup Junnigtiip A711, BTBZ [’}
CC; Jtwnnputiph gmuwpp’ punn pugquwuljui Juunuh,
wwyw Juunwtuwbp juunph ywhwastbipht pwjwpupnn
tinwtynu (nw MNP tnwulymut E uljup 40-nud):
ABC tnwuljutu Ynnutiph ypw Yfunmgywé tu ABB;A,,
BCC,B,, ACC,A| qniquhtinmgstpp: Uywugniglip, np gn-
Jnpgntu ntah nwayyni, npp Ynnubipp hwdwwywwnmwuuw-
twpwp hwjwuwnp bu b gniquhtin A,A,, B1B,, C,C, hwwn-
Jwdubiphu:
Uwwugnmgtip, np ubinwuh wulniuwgstiph dhouwltintipp
vhwgunn hwwnygwép gniqwhtin  utinmuh hpdptipht b hw-
Juwuwnp k npuug Jhuwnwppbpnigjwun:
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101. Uwwgnighp, np judwjuwlwu punwuljuu hwunhwywlwug
Unnutiph  dhotwltivntipp dphwgtnn hwwnyjwéutipp hwwn-
dwt Ytnny Yhuynud Lu:

102. Uwwgmgbp tinwuljuu dhoht qsh dwuht phinpbup:

=

$O

suruaho Jdeusnrutr

9

17. Jhnnph yipwénudp puwn Eplm
wmwpwughd yamnpubtiph

L= — -
“hgnip a-u 'l b-u npws Yuumpubip bz bl p Yay-
- 5 -

w)

unpp tbipuyugynd £ p= xa + yb wbtupny, npintin x— b y—p
npuk pytip G, wwyw wunwd G, np ? yllppnpp lpwdynid I pup ;) 7
Wb ot x by paflp nsyfnnd B i grpdulhgut:

thmmwh wnubtiip wju hwpgn, ph h’uumuu{nn E, pun wnpywsd a
a L b Juwnnputiph, Ytpwst) gwaljugws p 1{h11mnpn “Hw hw-
dwp twju u1u11ugmghhp_ up [EUU* hwdwaghs yayunnputiph lluluh’u:

Linhl: bk a i1 b Ytlwmnpubtipp hml[ulqhé lih i a # 0 H

wuww gnynipyntt mup wyuwhup k phy, np b ka r
%
Uupugnignud: <awpwynp b aphynt nbiwp. aTT bu aTJ/ b:

Lutmpjut wnubup wyju nbwpbphg jmpwpwtsmpa wnwudhu:
L H
1) alTb: Yhuowphtop k = Rrhup: Rwth np k=0, wwyw ka

%
L b Juahuinpubipp hunImrml{ulEs Gt (4. 41(w)): Pwugh wyn, npwig

—|

tpupnipyniatipp hwjwuwp Ga. kZ

b RN C=%(O_:‘\+O_)B):
—lal=b
K ‘ ‘

*Luud Yngynud £ wyt odwinwly pinplidp, nph oqunipjudp wwwgngynud
hwonpn phinptdp Yud vh pwth wy) phinptidubin:

I Ja -
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0
a

Tl 42

A A,

=5, > b —
2) allb: Yhnupyhip k = _H prhup: Rwth np k< 0, wyw ka
a
%
L b ytiuinpubipp nuipdyw hwdnimnyus G (ad. 41(p)): Hpwng tiplu-

‘*}

e
Mpdu b =ka: ‘

_)‘

pnipymiutbipp anyuybu hwjwuwnp tu. |ka| = = e

-l

a

oo
Mptdu b =ka: Linkip wwwgnigijud k

Wdu, oqunytiny wyu (tiddhg, wwugnigtiip ptinptid” Yhynnpu
puwn tpynt mwpwaghsd yunputiph yapwstiine dwuht:

[Flinplnl: Swalpugwd Jklppnp uplgh Fybpuauedly puip
s Eplni yuupugho blppnpubiph, pan npnd” |-
pwotwn gnpowljhgulipp npnyynid ko dpawly Ypuwynaf:

Uwugnignud: thgmp' ?—h L ?—h wnpywd nwpughs Yajunp-
utipt t: Lwju wywgnigtiip, np guuljugwsd E)th{mnp Jupth £
thwbhl puwn ;)h ?th{mnphhph: Chulpuu{np E tpym ntiyp:

1) p L{humnpn hwdwqghd L a i} b Qhumnp‘uhphg utiyphu, onp-
twly b ytwnpht: U.]u r}hu{p_nul puwn [Lddh, p ytunpp Ju-
phih £ Uhnhl\u]il)lghhl _)p yb_)mhuxzm{ n\ngbny p hug—np phy L
Chmhwpulp p=0-a + y- b,uwyuhupu p Ytlunpp Ytpwsynud
L pun a L bl{hl{mnphhph

2) p Jtumpp hwdwghé sk huswtiu ;) wjuwbiu b b L{hq
wnnpht: Lotiup nplk O Yt b wyn Yhinhg intinunptbup OA = a

O_B> = 7 |51 07) = ;) Jtlwnputipp (&f. 42): P Yanny mwutiup OB
ninnhu gniquhtin ninpn b A; twnny tywowytiup wm mrmh i} OA
ninnp huumlum uhmn Cuwn tnwuljut Yuunuhp’ p OA1 + A P
Uull{ux]'u OA L A P ytunputipp hwdwwywnwuppwtwpwp hwdw-
ghé tiu a h b ytiumputipht: Nuwnp gnymgym nuubia wyjtwhuh x b
y pylp, np 0751 = x;) [V ATP = yz Lhwnlwpup® ;): x;) + y;?
wjuhupt’ ? ythunpp Yytipwéymd k puwn 7 L Z)th{mnp‘uhph:

Wydd wwywgmgtip, np yhpwédwu gnpéwljhgutip x-p b y—n
npnyynud G Jhwly Yhpwyny: Gupwnptiup, ph ?: x;) + y?t{h-
pwsdwt htin dblintin wnfw k bu dp Jtipusnud’ ;): x1;> + ylz



Ephypnpn hwjwuwpnipinituhg hwabkny wnwehup b Yhpwnting
th{mnp'uhph htinn qnpbnqm[a]m‘u'uhph hwwnlnipjniautipp” unw-
umud biup. 0 (x - xl)a +(y- yl)b Wu hwjwuwpmpyniup Ju-
pnn I wntinh niutitw) dhwyu wyt niwpnid, Gpp x - x; by - y; gnp-
dwljhgutiphg jnipwpwusnipp 0 t: hujuwtiu, tphl punniatiup, np,
wubitp x - X # 0, wyw unwgywd hlul{wuulpm[a]m‘uhg Unpnayh

Z = i/ i/i b, puyp Yupwbwltip, np a [’} b ytlunnpubipp
hwdwghé tu. nw Yhwlwubip pinpidh wwydwtht: Yuwhuny'
x-x;,=0lL y-y =0, npmtinhg" x=x; b y=y;: bulj uw Lyw-
twlnud £, np ;) yuyunph ytpwsdwu gnpéwlhgutipp npnynud

tu dhwly Yapwnu: e-bnplali wwywgnigiuo

18. Juyunpp yrnpphuwwnubkpp

Jhlpunnpp, npp tiplupnpmup hwjuuwp Ehundws-
ubtiph swihdwt dhwynpht, fuujwuutiop dpwynp q%mrz_[)z Unnp-
nhuwwnutiph O uqu’uulqlgnhg wbnunpbiup tpynt i U j dhwynp
ytunputip wyjuwtiu, np i yunph numm]a]m‘un% hwdpulup Yn-
npnhtwwnwihtt Ox wnwugph ninnnipjwap, huly ]_> thgnph nin-
nmpymup. Oy wnwlgph mynmpywup (4. 43): i W j ybyunp-
utipt wujwutivp §nnpphlwpuyhi klppnpakn:

Hnnpqhhull)nul]h'u Jtyumnputipp wwpwaghé tu, U, nipbdy,
guwuljugws p yulwnp upbh k thwéhlgum_linnpibhwmw—
Jhu Jaywnnpubiph, wyuhtupt® ubpluywuguly p=xi + yj nbupny:
Lotiip, np yhpwsdw qrm)éuﬂlhg‘uhm}, wju £ x b y pytipp, npna-
ymud b dhwy Yapyny: p yywinph’ pun llnnpr}hgwmul]hh yty-
wnnpubiph Yytipwéddwu gnpéwljhgubtipp Ynsynmd tu p ofledpspnph §n-
npphuwap il npywd Ynnpnhuwwnuwght hwdwlupgnd: dbljun-
ph Ynnpnhuwwnubtipp gpwnmu gh duwynp thwluwadtph dby’
Jtijuinph E;whwl{nulhg htinn.  p {x, y}: Ljwp 43-nud yuwnlbp-
Jws u OA {1,1} b b{3,-2} ytluwnputipp:

Lwitih np gpmyuuitt yaunpp Jupbgh £ hhpl{ul]ulghh[ 0 01 + 0 j
ghup,lg{ mghllh_)hpul_}l{nnﬂ)nhhwmhhph tiu 0 {0,0}: Gpt
a=x1i +y;7 b b=x51 +y,j Yiuinputipp hwjwuwp Gu, wyw
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x1=x 0 yy =y, Wuwhuny' hwjuup o Elppnpllph §nnpphlog-
ubipp hwijwuwwp ke

(Jupltiup wjt Juunuubtipp, npnup pny) Ga wwjhu yalunp-
utipp Ynnpnhuwwnutiph dhongny hwyyly upwug gnmdwpp, wnwp-
ptipnipnitp, Yannph nipyh wipnwnpyup:

1°. bpynt fwd wflgh JElppnpubph gnohuph jnipupwis jnip
Ynnpnhiwap hunjwuwp Fuyn yElppnpulph hulwwywapuu-
Juwle Innpnhiiunpuliph gnidwphi:

Wu wunndu guqulgmgh‘up_ﬁpl{m Jtyunph hwdwp:

Hhinwpllitp a {x;, 1} b b {x,, yo} Jlunputipp: Lwth np
— e - -

a =x1i+ yj Wb =xi+ yj wyu oqunylkny Yulunnputiph
htitn _o)rn[gnqm[a]'glhhh@) hulmgplra]m._‘u)hg umulhngl titp. .

atb =xii+yj+ nit oy =)+ ity
Ypwuphg htinmbnd E, np a + b ytunph Ynnpnhuwwnutipu b
(X1 + 20 y1 + 90}

Lnytu Yhpwy wwyugngynud E hinlywy wannudp.

2°. bpym yldpypnplliph yrupplpnipyut jraipupts nip ynnpiph-
wpp hunJwwwp Fuyn YElppnpiliph hwdwwywoapwupuui §n-
npiplawpllph ypaupppnippuadp: N

R} gnupglf tipti wpyws Yuumpubipu G a {x;, 31}, b {x5, 1},
wuww a - b yuuinph Ynnpnhtwnobpu o {x; - x, ¥ - o}
(wwugngtip hupunpnyu):

3% dbdppnph b pyp wppunppuagh jupuapwls nip ynnpphlaup
hwywuwp FoJklppnph hwdwwywipwupows nnpnhiouph b
uyn pyfr wpyuunpwhl:

buljuwtiu, tiph a Yuuninph Ynnpnhuwnutipu tu ﬁ)c ) [El{ k—E}
guuljugwsd [’&hlL) L, www ‘ulﬂ)lmh g‘uh‘uugm{, np a =xi +yj
umulgl{n_l)ll L. ka=k(xi +yj)=kxi + kyj: bulj npmthg htinlnd
L, np ka Juuinph Ynnpnhuwwnutip b {kx, ky}:

TFhrwpyus Juunuubipp pnyp Bu wwhu npnply guaugus
ytyunnpp Ynnpnhtwwntbipp, bpb wju ubiplujugyws t npjwus Yn-
npnhuwwnutipny Ythunputiph hwopwhw)ywlwuu gnidwph ntiu-

— - 172 -
pny: Ophuwl wwhwgynud k npnply P =2 a-3 b+ ¢ yuljunph
- - -
Ynnpnhuwwnubpp, biph wpdws tu. a {1,-2}, b{0,3}, c{-2,3}:

Cuwn 3° yuunup' 2?1{hl{mnph muh {2,-4}, huy —%Z Julun-

. - - 1) -
e {0,-1} Ynnpnhuwwnutipp: -Pwuh np P=(2 a}“(—gb}r C,

%
www p Yahunph Ynnpnhuwwnubpp Yupnn bup hwpyt) pun 1°



%
Ywunuh. {2 + 0 -2, -4 - 1 + 3}: Yuwhuny' p ytwnpu muh
{0,-2} Ynnpnhuwwnutipp:

19. Jtlpnnpubipp Yuquws wulgmup

- —
Tthgnmp' a-u b b-u hpl{m mpl{mé th{mnp‘uhp tit:
Npuk O l{hmhg wnbinunptitp OA = a [’} OB = b th{mnp'uhm]
brh a [’} b Juunputipp hwdninnjuws shu, www OA b} OB dw-

nwaquw)putipp Yugumd tu AOB wuymu (zf. 44): Ypu wunhdw-
twyht swthp puuwhtitp o-ny: Wn nhypnud Juubkup, np ? [’}
Z) Yllpypnpuliph Juglwe wiulniap hwijwuwwp Fo: Ujunbup, np
o—u ujujws sk ngjuy O Yhnh punpnipniahg, nphg nbnwn-
pnud kiup ;) L ?L{hl{mnphhpn (oqunyny uluip 44-hg’ wwyugnt-
glip hupunipnyu): bph 7 u ?q&umnn‘uhnn hwdnnnyué tu,
dwutwynpuwtiu’ quhghg dtiyp Jud Gpynwup gpnjujut b,
u1u4ul l{huldulph‘up, nn a [’} b Jtyumputiph fuquws ulhl{]mhn 0°

k:a lJ_ bl{hl{mnp‘uhph Ququws wulniap tywawlymu k 4( a, b)
Llhwp 45-nud wwuwnltipqwsé yalunpubiph Jugquws waln-
—— —— = e

ubpu b, Z(a,b)=30° Z(a,c)=120°, £(b,c)=90°, £(d,f) = 0°,
- —
Z(d, c) = 180

Gpynt yauinpubp Yngynmd tiu nipnuhwjwg (Juid thnunipnu-
- -

hwjwg), tpt tpwtg Yuqdws wulmup 90° k: Lwp 45-md b L ¢,

lounhputip

103. Quntip wjuwhup k phy, np wtinh m'uhhul Z: kz hwjw-
uwpnipniup, tiph hul&)n'uh k, np’ u1)_>m b n L{hl{mnphhpn
hwlpnnué tu & | ml= 0,5 ull_>| nl=2 ul, py mun
th{mnp'uhpn hwdniyus b b | m|= 12 u1I | nl= 4 nu,
q),ml n qhumnpnhpn hwlnnnué b b | m| = 400 UU,
| n| =4nd, n) m bLn L{hl{mnphhpn hwdninnywsé tu u

‘171‘=\/5u1[,n =\/5u1[:

104. ABCD gmquhtinugsh wulymuwgstpp hwwnymd bu O

/&l(>
%

vl 45
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[

&4

Q)
vl 46

105.

106.

107.

108.

109.

110.

111.

n2.

Ytwnnmd, pul M-p AO hwuwnyjwsh dpsuwmlbnu b bph
huwpwynp k£, qubp wjuyphup &k phy, np ntinh mubtitw
— — — —
htinlyw) hwjwuwpnipiniap. w) AC = kAO, p) BO = kBD,
— — — — — — — —
Q) OC kCA n) AB kDC t) BC kDA Q) AM kCA
t) MC kAM n AC kCM ) AB kBC d) AO kBD
a ll_ b l{hl]lnn[lhhpn hwdwghs bu: Wpnynp hwdwghs G’
- — - S >
w) a+3 D lua Jtiunputipp, p) b - 2a b a yuinpub-
p: Muwnwufuwup hhduwynptip:
- =
Uwuwgnglip, np tipl ¢ b b Jujunpubipp wwpughsd b,
N - =
wuu m_u)l@dr@ bt twl w)a * b_].)l a- b_l){hl{mnp'uhm],
p)2a- bla+ bytuunputipp, ) a+ bl a+ 3 b yujunpubipp:
M Ytiwnp gunuynud E ABCD gniqwuhtinwash Ag wulniw-
aéh Ypw, nhnﬁnpmﬂ%AM%: Mgz 4 : 1: AM Juyunpp
1{_)11pu16_)hp pun a =AB U b = AD ytlwnpubtiph:
a b b ybuhunpubipp mwpughé tin: Sinbp wyuwhup x by
pYtp, npnup pwjwpwpnud G htnlyw; hwjwuwpne-
w)3a—xb ya+b p) 4a-xa+5b+yb =0,
- =5 S5 5 5
q)xa+3b yb 0 n) a+ b-3ya+xb = 0:
Sotp Ynnpnhuwnutiph Oxy mnnuulnu hudwlwupgnp W
-
i, jynnpnhuwwnwiht yaunnpubpp: Ywnmgbp O ulygpuw-
Ytiwnny thlmnp'uhp, npnhp mpl{ulé tiu hhmh_]m[ Ynnpnp-
twntibipny. a{3 0}, b {2,-1}, c{o -3}, d{l 1} ° {2 V 2k
e e
46(w),(p),(q) tquputipmd wuwnltipJwus a b, ¢, d, e
- -
Jblunputipp Ybpwsétip pun i U j Ynnpnhuwwnwgh
ytyumputiph b qunbip npwtg Ynnpnhuwwnabipp:

- - -5 o 5

Npnotip a—21+3] b=—51—2] c—81d—i—j,

=2 77 =7 ytunputiphg - jipupwitiinipph Ynnpnh-
twwnubipp:
. - -
Spuntip htinlywy Yalpinnputiph ypuonwp puwn il j Ynnp-
hhmmm]h’u l{hl{lnnp'uhph w) x{—3 } p) yi-2-3}
q) z{ L0} n) u{03} k) V{Ol_[



113.

114.

115.

116.

117.

118.

119.
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Gntip x b y pytipp, npnup pwjwpupnd Gu htinbyug
wwyUwubpht. w) xi+yj=5i-27, p)-3ityj=xi+7 ],
q)x?+ y7 = —4?, r})x?+ y7 -0:

- - >
Qubtip a + b Yuuinph Ynnpnhuwwnutipp, tipt w) a{3,2},
— — — - - -
b{2,5}, p) a{3,-4}, b{1,5}, q) a{-4,-2}, b{5,3}, ) a{2,7},
%

b{-3,-7}:

- - R
Subip a - b Jtijuninpp Ynnpnphuwnubipp, tpb w) a{5,3},
— - g - rd
b{zyl}’ p) a{312}1 b{_3)2}) C{) 0{3,6}, b{41_3}>

- -
Tl.) a{_s)_6}’ b{29_4}:
- 5 5 >
Gwtip 24, 3a, —a, -3 aytumpubtiph Ynnpnhuwwnutipp,
%
tipti a{3,2}:
- - — — —
Sr"‘l_l‘ué hu a{2)4}’ b{_270}7 C{0,0}, d{_2$_3}: 6{2,—3},
%
0,5} Ytiunputipp: Gwnbip wm yunputiphg jnipupwo-
aimph hwlwnhp Ytlpnph Ynnprhtiwnttipp:
ABCD puwnwlniunt wulnuwgstipp hwwnymd tu O

ti : .

y mrgd qm_)hp hhu’l_].)l_]ul]_ lgqump'[gph l{ui>qllu16 ghlumiﬂ

w) ABlL AC, p) ABU DA, q) OAL OB, n) AOu OB,
- - - -

k) AClu BD, q) ADU DB, t) AOL OC:

ABCD jtnuuljjutu wulniawagstipp hwwnynud tu O

Ytwnuwd, bW BD wulnttwghép hwjuuwnp L otinualyjuu
uht: G h .

Unndpb: Sntip htunbyw Yaunplliph juquws whlnip

w) ABU AD, p) ABU DA, q) BA L AD,n) OClu OD,
= - >

t) ABL DC, q) ABu CD:

SLNkhto VIII-P UMyLnihE-8UL SUrser

. Puguunptip® puswbiu b abipdnmsymd mnpnualymu Ynnp-

nhuwwnutiph hwdwlwpgp:

. hPuswbiu Gu npnpynud hwngwsh dhguwltinh Ynnpnh-

twwntubipp upw Swypwytinnbiph Ynnpnhuwwnubtipny:

. Upnwstip tpym Yhnbiph  htmwynpmpjut pwtwdbp’

wpunwhwynyjws wyn Yanbiph Ynnpnhtwnubpny:

. N"p hwjwuwpnudu £ Ynsynud npgws goh hwjwuwpnud:

Ptiptip ophuwmyubip:

. Upnwstip npgws pwnwygphnny b wpjws Yauwnpnuny

powtwgsh hwjwuwpnudp:
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6.

9.
10.

Sotip Ynnpnhuwwnutiph wnwugputipp b Junnigtip dphw-
Unp qunujpnny ppowitimghd: Fugwuwnptip, ph hugytiu
Jupbh b ounnigl]’ wpjuws M(a,b) Yawnp gquugm’d k
wpynp’ w) opowtiwgdh ypw, p) ppewtiwgsny tiqhipws
2nowth dby, q) 2powtihg nnipu:

CSpip wpus M(xg,y,) Yhnng wugunn wjt mnhnubph

hwjwuwpnudutipp, npnup gqniquhtin Ga Ynnpnhtwwnwght
wnwigputipht: Fhnwpltip twl x5 = 0 b y, = 0 ntiwyptipn:

. Ppltip ophuwlutip, npnugmu tpypuwswthwlu juunhput-

pp ndynud ku Ynnpnphtuwwnutiph dbipnnp fhpwnnipjudp:
Pliptip yuyunpuljwu dtdsnipymuubtph ophtwlubip:
Uwhdwutip ybayunpp: Puguwnnbip, ph huy £ gpnjuju
ytjnpp:

11. Fust £ Yngynud ny gqpnjujun ytluinph tiplupnipni:

12.

13.
14.

15.

16.
17.
18.
19.

20.

21.

22.

23.

24.
25.

26.

Nppwit E qpnjuljut yaywnph Gplupnippniap:

N’p Yuuinpubipt Gu Ynsymud hwdwghé: Munlbiptip hwd-
- ——

ninyus a, b Ytiumpubip b hwymnnyws ¢, d Ytilunputip:

Uwhdwutip huu{uﬂ)lum Jtywunnputiph hwuljwgnipiniup:

Mupqupwibp «a Yuunpp nmbinunpjws £ A Yhwnhg»

wpunwhwjnnipjut  hdwuwp:  Uywgnigtip,  np

gulljugws Ytwnhg Ywplih b owbmunplp npgushu

hwywuwp Ytlynnp, pun npnud” dhwyp:

Nupqupwtip, ph np Yyaunpu £ Ynsynd bpynt inpyws

ytunputiph  gmdwp: N°pu £ bpyne Jbluinpubiph

gnudwpdwi inwuljut l{ulhhh]] N

Uwugnigtip, np guujugwsé a th{mnph hwdwp a + 0 =a

Quuytpwbip Yyaunnpubiph gmdwpdwu optiipubipn:

Npu k bpynt nwpwghs Yaunpubiph gnidwpdwi gniqu-

htinmqsh Juunup:

N°pu £ Uh pwth yayunpubiph gnidwpdwt pugduitiljut

Juunup:

N’p Yyuyunpu £ Ynsymd tpyne yaunpubiph twwppbpne-

pnt: Ywnnigtip tipynt inpgwd yahunpubiph wwwppbipne-

pjnLup:

N’p ytayunpu £ Ynsymd wpqusht hwunhp Jtlunnp:

Quultipybp b wywugnigbp yaumpubiph wmwppbipmpjut

dwupt plinpldp:

Np Ytluinpu £ Yngymd wnpgws Yaunnph b pyh wpnwn-

pw:

Pugp & hwjwuwp ka wpununpu, h]ah u1) a 0 p) k=0:

Ywpnn b, wpnynp, wwpughd [h'uh[ al ka ytlunnpubipn:

Quulytipwbtp Yayunnpp pyny pwgqduwyuinydwu hhduw-

Jut hwwnlnipyniautipp:

Lwpuwgpbp, ph hus £ gniquhtin intinuihnjunudp: Mup-



27.

28.

29.

30.
31.

32,

33.

120.

121.

122.

123.

124.

125.

126.

qupuwibip, ph huy E ipuuwlmu «2mgquhtin inbinuihnfu-
dwt ntiypmu htnwynpmpniautipp wwhwywuynd tiux
Uwpuwnwunipniup:

Quultipwbp b wyugmgbp hwdwghé Yayumpubiph
dwupt jbddp:

Pus E upwuwlmu Jhpwsty Yaunpp” punn tipyne tinpgus
ytiunputiph:

Quultipwtp b wwwgniglip Yybhwmnpa pun  bplynm
Ytyumputipph ybipwstin dwuht pbinptidp:

Npnup Gu Ynnpnhuwnwgh alnnpubpp:

Quultipwtp wunmud guwuiwgwsé Yhhwnpp  pun
Unnpnhuwwnwght yhaunnputiph thwéﬁg[m E}wuhh:
Nuwpqupwutip, ph hus L upwuwlymd «a b b ytlunpubipp
Juquwsé wulnup hwjwuwp E o» twppwnwunipniup:
Jhyunputiph uquws wolniup np ntypnd £ ohw-
dwipynud 0%

N°p tpym Yauinpubipu G Ynsynid mnqnuhwjwg:

Lpwgnghy jutimhputip

Uwwgnigtip, np wpughutbtiph wnwugph Judwjwlwb
tpym® M;(x,0) b M,(x,,0) Ytwnbtiph hbinwydnpmpniup
hupyynud t d=|x,- x,| putiwdling:

Uwwgnmglip, np A(4;8), B(12;11), C(7;0) ququputipny
ABC tinwmulnitup hwjwuwpuwupntu £, puwyg hwjuwuwpu-
Ynnu ok:

Uwwgmgtip, np  A(-5:6), B(3;-9) L C(-12;-17)
ququplutipny ABC btnwuljuu A U C wulniutbpp
hwjwuwp tiu:

Uwuwgmgtip, np D Ytwnp hwjwuwpwhtin £ A, B b C
Ytintiphg, tpt' w) D(1;1), A(5;4), B(4;-3), C(-2;5),
p) D(1;0), A(7;-8), B(-5;8), C(9;6):

Upughuttiph wnwugph Yypw guntip Ytw, npp hwjwuw-
pwhtin £ M, (-2;4) b M,(6;8) Ytimtiphg:

ABC tnwuljjuu ququpubph Ynnpnhtwwmobpa bo’
A(-5;13), B(3;5), C(-3;-1): Swhp w) bnwuljwulu
Unndtiph dpouwtintiph Ynnpnhuwwnubipp, p) AC Ynnupu
wwpquwé dhotwghép, q) tinwuljwu dhohtu gqoébtpp:
Uwwgnmgtip, np ABCD pwnwulnitup pwnwlniup k, tph
upw ququpubph Ynnpnhuwwnutipu ' A(3;2), B(0;5),
C(-3;2), D(0;-1):

39
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127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

Uwwgnigtip, np ABCD pwnwuljmup tinuuyyniu k, tph
upw ququputph Ynnpnhuwwnutipu tu® A(-2;-3), B(1;4),
C(8;7), D(5;0): Gwnbip upw dwltiptiup:

Spyws b ABCD niqquayniup: Uwuwgmgtip, np hwp-
pnpjut judwjulwu M Junh hwdwp wnbnh niup
AM? + CM? = BM” + DM* hwjwuwpnipjniup:

Gplip A(3; 0) b B(-1; 2) Ytwnbtipny wugnn ypowtwagsh
hwywuwpnudp, bl tpw huwnpnuo puue £y = x + 2
nunp ypu:

SGptip wju powtiwgsh hwjwuwpnudp, np wugumd k
wpjusé tiptip Ytnbpny. w) A(L; -4), B(4; 5), C(3; -2),
p) A(3; -7), B(8; -2), C(6; 2):

ABC tinwuljjut ququputipu mutit A(-7; 5), B(3; -1),
C(5; 3) Ynnpnhuwwnutipp: Ywqubip. w) AB, BCu CA mnhnub-
ph hujuwuwpnudutipp, p) Enwuyut dhotwagstip pungpynn
ninpnutiph hwjwuwpnudatipp, q) wjo ninpnubph hwjwuw-
pnulubipp, npnug Yypw puus Gu tnwulywu dhoht gdtpp:
Uyuwgmgtip, np 3x - 1,5y + 1 =0L 2x -y -3 =0
hwjwuwpnudubtipny wipjwsé ninpnutipp gniquhtin t:
Uwwgngtip, np A, B C l{hmll:lp'u puwé tiu up nmnnp
Upw, tpk’ w) A(-2; 0), B(3; 22), C(6; 4), p) A(3; 10),

B(3; 12), C(3; -6), q) A(1; 2), B(2; 5), C(-10; -31):
- =

Uwwgnigtip, np tpti m L »n ythuwnputipp hwdninnywoé
- — - — =
b, www | m +#] = [m [+ 7, hu_lj tiph m -p L n-—p
% .
, www

hwyninnywsé tu, pun npnud
— e

7+ 7] =7 =1l .
Uwwugnigtip, np gumqwgmé x y I{hl{mnphhph hwdwp
wtinh mutu | x |—|y|£| x+y|s| x |+|y| wihwjwuwpnt-
pynuutipp:

ABC hnul‘ul{]um BC Ynnup ypw tpqwé L N l{hm‘u w]hu{hu np
BN=2NC: AN Jtijunpt wpunwhwynbip a = BA b1 b BC
ythunputipny:

MNP tnwuljjuu MN L NP Unndtiph Jpw upgwé b,
hwdwwwwnwuppwtwpwp, X b Y l{hmhp‘u wjuwliu, np
MX:XN=3: 2hNY YP = 3 2: XYh MP ytunputipu
wpwnwhwyinbip a NM i} b NP ytunputipny:

ABCD utinmuh AD hhdpp tiptip waqud Utis £ BC hhdphg:

AD Unnuh yYypw updwéd L wjuwhuph K QYhw, np



139.

140.

141.

142*,

143.

144.

145.

146.

—_

K = _A_b : C_I)<, K_>D b B_>C Jtyunnputipt. wpunwhwjuntip

- - -
a= BA L b =CD Julwnputipny:

A, B b C Ytwnbtpp nwuwynpywd tu wjuwbiu, np
pc=1 I B : Uyywgnighip, np guitlfugws O Ytanh huntun

o
w

— 1 — 2 —
wtinh mhh OB = EOA+ 3 OC  hwwuwpnipjniup:

C Ytanp nipnhmd £ AB hwnywidp m : n hwpwpbpnpjudp’
hwyyws A Yhwnhg: Uywgnmgtip, np gwujugws O Yhwnp
— — —
hwdwp wbtinh mup OC = " _oa+—" 0B hwjwuw-
m+n m+n

pnipnLun:

“hgmp' AA;-p, BB;-p b CC;-p ABC hnwuljwu
Uphouwgdtipt  tu, pull O-u Ywdwjwlwu Yhwn

— — — — - -
Uwyuwgnigtip, np OA+ OB+ OC = OA,+ OB, + OC; :

A-z 1 C-u Juwdwjwlwtu pwnwuljjut hwinhwwlwg
Yynnutiph dhotuwltinkpu b, huly B-z U D-u’ upw jnw
tipynt Ynnutiph dhouwltinntipp: Uwywgnigtip, np guulju-
gws O Yhnh hwdwp wbkinh np OA+OC = OB+ 0D hw-
Jwuwpnipniup:
Mnnuulnia ubinuup wulnutbiphg dbyp 120° E: Gnbip
upw dhoht ghép, tigh utinuuh thnpp wulynuwaghép b dbs
upntupp hwjwuwn b a:
Uwwgnigtip, np utinmup upnituphtt wnpuptp tplnt wuy-
jmuttiph Ypunpnutiph hwwndwt Yhnu pulws k utinuup
uphohti ¢hdl pungplnn nunnp Ypua:
- -
a b Juunputipp nmwpwaghs Gu: Sinbp wjuwhup x phy
- -
(tipti hhulpun{np L), np p u q thmnp'uhpn 1hubtt hwdw-
e T
héhph u1) p—2a—b,q a
e e T T S T
q—a+xb q)p—a+xb q=a

q—xa+b

_)
Gunbip p Ytauinph Ynnpnhuwwnubipp, bpb’
e -
w) p =7a -3b, a {1,1}, b{5,-2},

- -
p) p =4a -2b, a {6,3}, b{54},
- =S > (31) =

Q) p=5a-4b, a {5 5} bi6,-1},

%
n) p =3(- 2a—4b) a{lS} b{l -1}
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LNkt IX
Luwh tnwalniutilip

§ LUUL Gnuvusnruuerp
uuluuunrue

20. Swdtiwwnwljwt hunnjwsubp

AB U CD hwypyjwonbkiph hwpwplbpnignic Ynsymd E
upwug bpyupmpynuubph hwpwpbipneymup, wjuhupu’ %—h:

Uunmd b, np AB U CD hwwnjwsutinp hwdlnlwpwlpwi ki A;B, b

C,D; huunywéutiphu, btiph A[:gl = Cclgl: Ophuwy AB L CD
hwwnqwdutipp, npnug Gplupnegnittiput it 2 ud b 1 ud, hwdb-
dwwnwlwuu tu A;B; U C;D; hwwnyjwsutiphti, npnug tplupnt-
pymuutipu o 3 uwd b 1,5 ud: huluwtiu, AB = ¢b =£:
AB, CDy 3
Cwdbidwnwlwunipjut hwulugnigynmup' abpdnisymd  awl
oun pYny hwwngwsdubiph hwdwp: Oppuwy” AB, CD  EF tiplip
hwwnjwsubipp hwdldunpwlwi ku A\B,, C;D; & E,F, tiptip hwwn-
AB _ CD _ EF .
AB, CD, EF

Jwdtbipht, bph

21. Luwt inwulymuutph vwhdwunudp

Cwdwu hwinhynd tu wjuwyhuh wnwpluwutip, npnug
dup unyuu k, hul swihubipp wwppbip Gu: Ophtwy pnunpnih b
phtupup qunulubtipp, Yinp wiputio b uuywnwyp: Cunmugws k
tipypwswthnipjwa utip dhliunyu 4t niublignn wuwnbiputipte wo-
Jwub ddwi wuwapllpikp: Ldwa Gu, opphtwl, gwuugwsé tipym
pwnwyntuh, tpynt powtt b wyjt: Lhpdnwstitp «udwt tnwtyyniu-
utip» hwuljwgnipniup:

1 Cwdbdwwnwlwt hwnjwsubtipht wajwund Gu twb hwdwdwutwut
hwwnywsubip:
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“thgmp' ABC U A;B,C, tpym bnwulymuubph wulymuubpp
hwdwwwwnwujuwtwpwnp hwjwuwnp tou. LA = ZA,, LB = 4B,
ZC = /Cy: n ntigpnud htnlywy Ynndtipp® AB-u b A,B,—p, BC-u
b B,C;—, CA-u b C,A;—, Yngynud b tdwtwly Ynnubp (af. 47):

Uwhdwuntd: Ephnt Bnwalgniaabkp Ynsnid ko
wmhwt, bpk apuag walppmaubkpp hunhuwyuapuuuw -
puwp hunjunup La, U bnwalymaubiphg dbhh Ynnpubkpp
huwailbdunpuulpuut o djniup inhwinuly Y nnpdphi:

Wy junupny’ kpynt bnwulnibukp whwi ku, bpk hupkp
npwbp wwhwlhlky ABC L AB,C, wpwnkpny wjuwku, np

ZA = LA, /B = /B,, .C = £C,, (1)

AB BC CA
===k 2)

AB,  BC G4

k phyp, npp hwjwuwp £ tnwuymuutpp tdwowy Ynndbiph
hwpwpbipmpywup, Yngynud b adwanyayui gnpowlhg:

ABC L AB,C; tnwulniuttiph adwunipniup tpuwawhynud
wjuytiu. AABC~AAB,C;: Lwp 47-nmud yuwnltipqusé tu adwu
tinwuyyniuubip:

MNupgynud k, np tinwayniaubiph tdwanueniap Juptip t hwu-
it wnnigbny (1) b (2) hwjuuwpniejniuutiphg dhwyu dh
pwuhup: Un Juplnp hwpgp dtitp Ynunudbwuhptitp hwenpn
wwpwagpwdhnud, npntin Ynhrnwpltitp tnwulyniuutiph adwbnt-

pjut tiptip hwjwnwh):

Quipglip b jutimpputp

147. Gwntip AB L CD hwwnywsubiph hwpwpbpnipniup, biph
Upwig tplupnpimuutipp hwdwwwwnwujuwtwpwp hw-
Juuwp b 15 ud U 20 ud: Upmyynp Yihnhuydf wyn hwpu-
ptipnupgniup, tpt hwwndwsutiph  Gplupne- A

A, G

Lilwlaly Ynqillipl ko

AB U A,B,, BC L B,C,,
CAULCA,

vl 47

RInLutbtip wpnuwhwyinybu dhjhdtinptipny: ]

148. Upyynp hwibdwwnwluit ko uup 48-nud A»/L—o—«MZ
wuwnftpqué htinbyw) hwngwsutipp. w) AC, M,
CD u M,M,, MM,, p) AB, BC, CD b MM,,
MM,, M\M,, q) AB, BD W MM,, M, M,:

149. AB, CD hwwnjwéubtipp hwdbidwnwljw tu EF, MN huunywis-
ubipht: Gnbip EF—, tip AB=5 ud, CD =80 U, MN =1 nu:

150. KP i MN hwwnjwsubtipp DO b AL hwwnjwsubipht hwut-
dwwnwljut tiu: Gintip AL, biph KP =8 nud, MN =40 ul,
OD=1u
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Tl 49

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

ABCD qniquhtinmgsh wulniutwgstipp hwwnymd tu O
Ytiwnwd, b CD Ynndp 10 ud k£: Gwntip gniquhtinugsh ww-
BC AC
pwahép, bpt - oc :
ABC U MNK tinwulnmuubipp tdwt b Uobtip tnwtlyniuttiph
udwtwy Ynndbipp, bph® w) LA = £ZM, £B = 4N, £C = /K,
p) LA = ZK, £C = ZM:
ABC U DEF tinwulmuutipp udwt bu: ZA = £D, ZC = ZF,
EF =14 ud, DF =20 ud, BC = 21 ud: Gwntip AC-u:
“Luwiu ki, wprgnp, ABC W DEF inwitlmuubipp, tph ZA = 106°,
4B =34° ZE =106°, ZF =40°, AC=4,4 ul, AB=52 ul,
BC=17,6 ul, DE = 15,6 ud, DF = 22,8 ul, EF = 13,2 uu:
ABC L KMN uwdwt tnwulniautiph dbe AB b KM, BC L
MN Ynnutipp adwtwy tu: Sintip KMN tnwuljjut Ynnub-

KM
m, tipti AB=4 ud, BC=5 ud, CA=7 ul, EzZ,l:

KPF LU EMT tnwulmuubpp udwu bu, pun npmd
KP PF KF

m = W = E’ /F = 200, /E = 40° ‘hnhp wjn hnulhl{-
jwl dpniu wulyncautipp:

Ldwt tnwulniautiph tpym tdwawy Ynndbpa bu 2 ud b
5 ud: Unwohli tnwtljwt djniu tpynt Ynndbipt o 3 wd
4 ud: Guntip tipypnpn tnwuywu wwupwaghép:

LUuwlh ninnuiaynia tnwuyymuubtiph tpym tdwbwy Ynn-
dbipp hwpwptipmud G, huswbu 2 @ 3: Lpwughg wnwehth
Eotipt ki 3 ud b 4 ud: Gnbip Jnpupwtsnip tnwuljjuu
dwlbptiup:

Lwp 49-md ABC & DEC tnwuljmuutipp tdwt G, pun
npnid’ DE-u b AB-u qniquihtin sk, AD =6 ud, DC =10 ud,
BC =14 ud: Gwnbip CE-u:

Znnudwuh  hwnwlughst nuph hwjwuwpwupnia nin-
nuunt tnwuuo dh: Cwnwugdsnd wuwnltipywé
nwulywt dwhtiptiup 72 ud® k: Swnbip hnqudwuh dwljb-
ptup, tpb upw hwwnwlughép Juwwpytp £ 1 : 1000
dwupnwpny:

Cwjwuwpwupni ninnualynit tnwaljuwt nkup niutignn
wygnt dwytiptiup 8 hw £, hul upw hwwnwluwagdmu wuwn-
Yhpqws nwuljuu dwhtpbup® 200 ud®: Moy dwupnwpny
t qoyb] wygnt hwwnwughdn:
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§2 GNULU3NFLLEPP LUULNFER3UL
3u3suuhcubre

22. Enwtlymuutiph mlwunipjut wnweht
hwjwmwuhp

[Fhnplol: Gl dh Emuwaljjua bphyn wulppniaubpp
huwnhwupuynuuhuvinupup hunjuwnup o djniu bnmwaldy-
Jua bplnt walpmiaablipht, wupu wynuyhuh Emualynia-
ubipp hwn u:

Uwugnignid: ‘Fhgmp' ABC-u U A,B,C;—p tpynt wjuwhuh
tinwuyniuutip Lo, npnugmd LA = £ZA,, ZB = ZB, (4. 50): Unjwi-
gnigtiip, np AABC ~ AAB,C;:

Cun  nwuljuu  wulymuubph gnudwph dwupu phnpbdh’
£/C=180°-£A-£B, ZC, = 180°~£A,-/B;: <anlwpuwp’ £C = £C;:
Uuwhuny  ABC tnwuljjut wulymuubpp hwdwyuwinwufuwbw-
pwp hwjwuwp tu A;B,C; inwuljut wulnmuubtipphu:

Uwwgmgtitp, np ABC U A;B,C; tnwulniuutiph tdwuwly
Ynnutipp hwdidwwnwywt tu: Lwuh np LA = ZA, b LC = ZCy,
www pun hwjuwuwp walynia niutignn - tnwayniattiph dwiyi-
Sapc _ AB-AC

phiuttiph hwpwpbpmpjut dwuht hinptidh =
Sapc,  AiBi-AG

u Sipc _ CA-CB
Sasc, G4 -CB

(ks Ytap 43-p 8-pnp nuunupmuith puanugppnn):

Uju hwjwuwpnipjniuutiphg htinnnud £ AB _ BC :Lnyu

AlBl - BICI

tinwuwyny, oqunytiiny LA = LA, b £ZB = 4B, hmjwuwpnipjniu-

. BC CA
utiphg, unwunud tup B.C, = CA,

Wuwhuny ABC U A,B,C, tinwulymuubtph tdwuwly Ynndbpp
hwdbtidwwnww Gu: @bnplalic wuwgnigyud I

23. Enwtuymuutiph tdwmtnipjut Gplpnpn
hwjmnwmtihop

[Flinplal: Gl dp tmualjua tphn Ynnpubkpp hw-
dlmhwynulpui Bu djniu bnwaljjua bplyni Ynnpdbphao, huly
uyn Ynnubpm] juquiwd walpniaabpp hunjunnup B,
wuyw wynughuh bmualyyniaabpp b Lo:

=

Tl 50
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G
AIABI
//C\
A B
AB _ AC
AlBl - Alcl

w)

&
A B,
C
G
1))
vl 51

Wupugngnud: Fhuwphtiop tpynt ABC U A,B,C; tnwul-

AB AC
niaubip, npnugnud = , LA =ZA,, (4. 51(w)): Uwgu-
] n, npnug A AC 1 (4. 51(w)): Uy

gnigtiip, np AABC~AAB,C;: “tpw hwdwp, tuwnh niabitwny
tinwumutbtph tdwunpjuwt wnwoht hwjwnmwuhyp, pwjwua L
wwwugnighy, np £B = ZB;:

“Yhuwpytitp wytwhuh ABC, mwtlyymu, npmd £1 = £A,, £2 = /B,
(. 51(p)): Luwn tnwulymoubtiph tdwinpjut wnweht hwjwnw-
uh2h’ ABC, L A,;B,C; tnwulmuubtpp udwt bu: Nipbdu’

AB _ AC, AB _ AC

A5 ~ac : UImu Ynndhg, pun wupdwbh' g = o

Wu tpynt hwwuwpnipniautiphg unwumd tup, np AC = AC,:

Uuwhuny’ ABC U ABC, tinwulynuubpp hwjwuwp G puwn bp-

U Ynnup b upwitg Jugqdws wuljjut (AB-u punhwump Ynnd ,

AC = AG, W LA = /1, puth np LA = ZA, W L1 = ZA;): Hpwthg

htiinlinud £, np £B = £2: buly pwth np £2 = £B,, wwyw £B = £By:
[Flnplodt wwywgnigywd

24. tnwulymuubpp tdwunypyut kppnpny
hwjmwuhp

[Flinplal: Gl dh tmualjun bpkp Gnndlpp hw-
ubdunpwljpuwa o djniu Bnwaljjua bplp Ynnubpha,
wwyyw wynuhup Enwalpniaubkpp inhwn o:

Wuugnignud: thgnip ABC U A,B,C, tinwuyymutbiph Ynn-
AB BC CA

ubtipp hwdbdwwnwut to. = = : 1
i i AB;  BC, G4 W

Uwyugmgtiip, np AABC ~ AA;B;C;: pw hwdwp, huipyh wn-
ubiiny inwuyymuutiph udwunipjwt tipypnpn hwynwuhop, pwyw-
Juu L wwywgnghi}, np LA = ZA;:

“huwpytitp wytwhuh ABC, mwtlyymu, npnd £1 = £A,, £2 = /B,
(4h. 51(p)): Cun tnwulniubtiph bdwunyejwt wnwehtt hwjnw-
uhoh’ ABC, L A,;B,C; tnwuljnmuubpp wdwt bu: Niphdu’

AB _ BC, ~GA
AB BC, G4

Cwdbidwwnbny wyu U (1) hwjuwuwpmippniabpp” uinwamd
tiup. BC = BC,, CA = C,A: Wuwhuny ABC b ABC, inwuljniu-
ubipp hwjwuwp LU’ puwn tpbp Ynndh: Fpwthg hnbnd E, np
ZA = Z1: by pwth np £1 = ZA, niptidu LA = ZA:

[Flnplodt wwywgnigywd




25. Gnwulymuubiph tdwunipjut Uvp pwuhp
Jhpwnnipymubtp

1. bnwaljjuu dpohtt goh hunplnippyniap: Gnwuul-
Jjwt dhohtu ghd dbup wujwiby tiup tpw Gpynt Ynnutiph dhotw-
Ytwnbtipp dhwgunn hwwnywédp: Uywgnighip kup phnptid tnwny-
jwu Uhoht gqéh dwuht. wju © Enwbljjun dhoptt ghdp qni-
quihlin F upw Ynnuliphqg dkhjha b hwjwaup Fuyn nn-
uh Gkuhic:
Wdd wyu plinpida wywgnighiup bl wyp tnuawyny’ ogqunyb-
Iy tinwulyniautiph tdwunipjwt hwywnwuhutiphg:
“Thgmp' MN-p ABC tinwuljuu dhoht ghdt k (4. 52): Uuyw-

1
gmgmme<MNHAChAMh:EAC:

BMN U BAC tnwuljnmuubpp tdwt U™ puwn bnwulniuubiph
wdwumpjut  tpypnpn  hwpunwup)h (£B-u punhwump L,
BM BN MN

1 . 1 .
2Bt 21 =20 MY L nweht' 21 = 22
BA _BC 20w aC ¢ Umush

hwjuwuwpnipyniuhg plumd t, np MN|JAC (pugunpbip’ husm),
. 1
huly tipypnpn hwjwuwpmpmuhg MN = EAC :

Uwwgnignidu wnjwpypijwd

2. bnwaljjua dhotuuuqdtiph hunplynipyniap: Utup gh-
wttp, np tnwuljwu snpu Bywbwynp Yhwnbiphg dtiyp upw dhe-
twagstph hwwndwt Yhwnu E: Mupgynud £, np inwuljjut dhotiw-
qdtipt odnwd ku Up Yuplunp hwnynpjudp. wju £ Enwid-
Jutt dhotnuqdlipp hunpnjnid L dh Ylapnid U uyn Ylapnd
ppnhynid 2 : 1 hwpupbpnipjudp’ hwpjud ququphg:

Uju hwwnmpniat wyugnigtijphu nwpdjw) ogquytitip tinwu-
Yynuutiph tdwtnigjut hwywnwuhyutiphg:

Thurnwplttp Judwjulyuu ABC tnuulyniu: O wnwnny tyw-
uwytiup upw AA; b BB; dhouwgstiph hwwndwt Yhwnp b nwutiup
A;B; dpohu ghop (@f. 53): Rwuh np A;B,—p gqniquhtin £ AB
ynnuht, mplidu £1 = 22 b £3 = Z4: Cinbwpup” AOB U A, 0B,
tnwulymuubipp, pun bpym woljuy, wdwb b: Tt Bywiw-
Unud k, np wyn bnwulymuubph Ynndbipp hwdbidwwnwlwo Go.

AO BO AB
AO BO AB '

Pwyg pwth np AB = 2A,B;, wmyw AO = 24,0 b BO = 2B,0:
Wuwhuny AA, U BB, dhsuwqdstphg jnipwpwisjmpp hwwndwa
O Ytwnny nnpnhynud £ 2 : 1 hwpwpbipnipjudp’ hwpyws ququphg:

47
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Lnyu Yhpwy wwwgnigynud £, np BB; b CC; dhouwagdtpp bu
hwwndwt Ynny wpnhymd o anyu 2 : 1 hwpwpbpnipudp’
hwpywsd ququphg: <hnbwpuwp’ wyn hwndwu Yanp hwdpuy-
unud £ O Yawnht:

Wuwhuny ABC tnwuljut pnnp dhotwgdtpp hwwnymu b
O Yawnnud U wyn Yawnny wpnhynud 2 : 1 hwpwpbipnipjudp” hwp-
Jud quowphg:

Uwwgnignidu wnjwppijwd E
a
8 X
1 a
12 6 Quipgtip b jutnpputp
Y 162. - ) —p U y—p:
10 Cuwn ufup 54-h nyujuiph gquntip x-p b y—p:
20 8 163. ABC L DEF tinwmulniuutiph by ZA = ZE, ZC = £F, AC = 6,
vl 54 EF = 2, AB = 3,3: DF Unnup BC UYnnuhg thnpp L 3,2-ny:

Sntip wyn tinwulniuubiph wahwjwn Ynnutipp:
164. AB U CD hwwnywéubtipp hwwnynud tin O Yhiwnnud,

B
45 ¢ E A0 _DO .y bp, np ZCBO = /DAO:
9 3N OB _OC = ‘wwgnigtp, np = '
A C D F

165. Uyuwgnigtip, np tup 55-nud wuunlbipywsd
. 55 tinwulniautipp tdw bu:

166. ABCD qniquhtinwgéh A ququpny tnwpywd L ninhn, npp
hwwnnd £ BC Ynnup E Yhwnmd, phull DC Ynnup upnitiw-
Ympymup F Yawnnd: Wywugmgtip, np AABE~AEFC:

167. ABCD gniquhtinmqsh CD 4nnup ypw tpyws £ E Yhwp: AE
L BC mnpnutipp hwwnymd Gu F Yinmd: Guntip® w) EF-p b
FC-u, tip DE=8 ul, EC=4 ud, BC=7 ul, AE =10 ul,
p) DE-u b EC-u, ip AB=8 uld, AD=5 ud, CF=2 uu:

168. AB L CD hpdptipny ABCD utinmup wulymuwqgétpp hwwn-
ynud Lo O Yhwnnud: Uywgnigtip, np ABO b CDO tinwuy-
jmuutipp tdwt tu:

169. AB 1 CD hhdptipny ABCD ubtinuuh wulniuwgstpp

hwwnymd tu O Yhiwnmu: Guintip® w) AB-u, tipk OB = 4 ud,
BO

OD =10 ud, DC =25 ul, p) % -ul O—D—‘u, tiphi AB =g,
DC=b, q) AO-u, iph AB=9,6 nU, DC=24 ud, AC=15 ul:

170. Luwu bLu, wpnynp, hwjwuwpwupnu nwulymuatpp,
tipli upwtp mubt’ w) dbjuwlut hwjwuwp unip wulynia,
p) dbjuluu hwjwuwp pnip wulmu, q) dijuut ninhn
wuyymu: NMunwupuwtup hpdowynphp:




171.

172.

173.

174.

175.

176.

177.

178.

179.

ABC tinwuljjuit AB Ynnup 15 ud k, hulj AC Ynnup’ 20 ud:
AB Ynnup ypw woownywd £ AD = 8 ud, hull AC Ynnuh
Ypw' AE =6 ud hwnqwdp: Luwiu b, wpnynp, ABC b ADE
tinwaynmuubipn:

Luuwit b, wpnynp, Gpyne nipquityyma: bnwolymutbpp, bph
npwughg dtyu muh 40°~h wulymu, huy dnup’ w) 50°-hu
hwywuwp wulynb, p) 60°-hu hwjwuwp wulyyniv:

ABC tnwuljjut AB Ynnuhtu gniquhtin ninpnp AC Ynnup
hwwnnud kP, huy BC Ynnup” Q Ynmu: Uwugmghip, np
ABC U PQC tnwulniututipp udwt G:

ABC tnuwujjuu uby wmwpyws § AC Ynnuhu gqmquhtin DE
hunnjwdp (D Ytwp quiadmd ' AB, huy E Ytwp' BC Ynndh
Ypw): Sunbip AD-U, tipti AB=16 ul, AC=20 ud, DE =15 ul:
ABC tnwuljjut AC Ynnuphtu gniquhtin ninhnp AB Ynnup
hwwnnud & D, huly BC Ynnup” E Ynmd: Guinbip DE hwn-
Jwoh tipJupnipgymup, tph® w)AC =20 ud, AB=17 udlh
BD=11,9 ud, p) AC=18 nu, AB=15 nd W AD =10 nu:
Utinuuh hpdptipp hwwuwp o 5 ud b 8 ud, hulj upniup-
ubipp’ 3,6 ud U 3,9 ud: Upmupubiph yupmuwlympynutb-
pp hwwnymd b M Yinmd: Gwntp M Ytwnh htinwygnpmi-
pynttitipp thnpp hpuph dwjpuytintiphg:

ABC tnwuljjuu AB, BC & CA Ynnutiph ypw Yytipgywsd L,
hwdwwwwnwujuwbwpwp, M, N b P fhntipu wjuwtu,
np MN ||AC, NP || AB: Quntip AMNP punwitlyuti Ynmub-
np, tiph® w) AB =10 ud, AC=15 ud, PN: MN =2 : 3,
p) AM =AP, AB=a, AC=b:

ABCD utinmuh wulmuwgstpp hwwnynud ku O Yhwnnud: BO
b OD hwwnywéutipp hwpwpbipmd Gu® puswtiu 1 : 3: BC U
AD hhuptiph gnudwpp 4,8 ud E: Gntip utinuuh hhuptipp:
O wuljwt Ynnupp hwwnyt) tiu AB & CD qniquhtn
ninpnutipny: Uywgnigtip, np OA b AC hwwnjwsubipp hw-
Ubidwwnwuu tu OB b BD hwwnjwdubphu (4. 56):
Lnionnl: A Ytuny wwutiup BD mnnphu gniquhtin AC,
nipnp (C;—p wyn b CD ninpnubiph hwwndwt Yhinu k): Wn

ntiypnd, pun tnwuyymuubtiph tdwunpjwt wnweht hwy-
wwtihph, AOAB~AACC, (£LO = ZCAC,, ZOAB = ZC):
OA OB

Zhnlwpwp' — =
PN e T A,

: Rwth np AC, = BD (pwgwuuwn-

49
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180.

181.

182.

183.

184.

185.

186.

187.

phip, phi husny), mptalu’ g_‘; - %, husp U wwhwitggnu

Ep wwwugnghi:

A wuljjut Ynnubipp hwwnyly ku BC b DE gqniquhtin ninhn-
ubipny, puin npnd” B U D Ywnbpp gunagnid ba wljw dh
ynnuh, huly C b E Yhwnbpp' djniu Ynnuh ypw: Gwnbip’
w) AC-Uu, tipki CE = 10 ud, AD =22 ud, BD = 8 ul,
p) BD-u b DE-u, tipki AB =10 ud, AC=8 ul, BC=4 ul,
CE=4 ul,q) BC-u, ipi AB: BD=2:1 U DE =12 ul:

a l b ninpnubipp hwnyti tu AA,, BB;, CC,; qniquhtin ninpn-
utipny, pun npnid” A, B i C Ytawnbtipp quntidnud B @ niqnh, huly

A, B, L C, Ytawmbipp' b mnnp Ypw: Uwugnmigtip, np
AB _AB, .

BC B,

Spyws A wuljuu Ynnutiphg dtiyh ypw nbinunpjws tin
AB=5 udl AC=16 ud hwwnjwsubipp: Wn waljjuu djniu
Unnup Yypw nbtinunpgws tu AD =8 ud b AF = 10 ud
hwwnqwésubipp: Upnynp tduwia tu ACD U AFB tinwuljniu-
ubtipp: Mwwnwuppwup hhdtwynpbip:

‘Ldwiu b, wpmynp, ABC U A,B,C; tnwulnmuubpp, tiphk’
w) AB=3ul, BC=5ul, CA=7ul, A;B; =4,5ul, B;C, =7,5 ul,
CiA; =10,5ul, p) AB=1,7 ud, BC =3 uld, CA = 4,2 ul,
AB; =34, B,C; =60 nu, CiA; = 84 nu:

Uwwgnigtip, np tpynt hwjwuwpuwynnd tnwalyniaubipp
udwt bu:

ABC tnwuljjuu AM dhouwghép 18 ud k: Gnbtip dhouw-
qstph hwwndwt O Ytwnh hbnwynpmipymup” w) A ququ-
phg, p) M Ytinhg, o) AM hunjwsh dhguwltinhg:
Spyws tnwuljwt dhotwagdtipt tiu 15 ud, 18 ud b 21 ud:
Gntip wju tnwuljjut dhotuwgstiph tplupnipyniuutinp,
nph Ynnubipp wpjwé tinwuljuu dhoht qotipt tiu:
Uwwugnigtip, np judwywlwt ninnighly pwnwuljjut Ynn-
utiph dhotwtintipp gniquhtinugsdh ququputp tu:
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26. Luw tnmulmuutiph dwlkptuttipp
hwpwptpnipyniup

“nip wpnbit ghwnbip Ldwi Enwalyniiilpp vhdwundp
b tnwulniautiph tdwunuejut hwjnmwuhutipp: Wdd htivmwgn-
wnttp wdwt nwaymuubph hwnynmpnuutipp:

[Flhinplal: Epym tdwn Bmuwalppniaabkph duwljbpbutabph
hwpwpbpnipyniap hunjuuup b inhwianippua gnpowly-
gh punwlniuni:

Uupugnmgnid: ‘Fhgmp' ABC b A,B;C, tnwuyniuutipp udwa
Lu (uf. 57), pun npmd” A, B U C wulymuubpp hwdwwwinwu-
fuwtwpwp hwjwuwp tu A,, B; b C; wuljmuutipht, hulj tdw-
umpjut gnpswlhgp hwywuwp £ k: Wn tnwayymuubph dwyb-
ptiuttipp  hwdwwwwnwupuwbtwpwp  wwuwltop S b S;:

S
Uwwgnigtitip, np 5 k* -
1

Swubtitp tnwulniuutiph hwdwwwwnwupuwt pwpépnipyniu-
utpp’ BH-p U B;H,—p (AC-u b A,C,—p udwuwl Ynnutip to):
Lutnipjut wnutitp wju niwpep, tipp ZA-u bW ZA;—p ninpn wuy-
i sk (npuitg ninhn wulymu (hubne nbiypp putbtip hupunt-
pnyu): LPwuh np LA = LA}, W ZAHB = ZAH,B, (npwbu ninphn
wulmuutip), wwyw ABH U ABH; tnwulnuubipp twdwb bu

. AB BH
wdwintpjutt. wnwohtt  hwywnwthy): Mpbdu = :
( P oh ] h2) p AB B,

AB =k, mptdu’ HB
1B 151

Puyg =k, wjupupt' HB = k-B,H;:

. 1 1 , 1
Lhnbwpwn S = EAC-BHz;k-Alcl-k-Bllek . -ACy -

. BIHI = kz . Sl:

N
Niptidu’ S k? [-bnplodtc wupwgnigywd [
1
(¢tinptidhg dwutwynpwuwtiu htimunud £, np adwa Gnwaly-
Jniaubkph dwlibpbuabpp hwpwpbpnid Bu, haswybu -
uly Ynnubph punmulniuhabpp:

51
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27. Ll tnwbyynuutiph géughu
wnmwpptipp hwpwpbpnpymup

w) tplym i Emwdgniaalph upupueqotiph hw-
pupbipnipyniap hwjuonap E inhwanipput gnpowljghi:
Puluutiu, tipti ABC tnwitiljut Ynnutipu Gu a-u, b-u, c-u, huly
tpwt tdwt A;B,C; tnwuljjut tdwtwy Ynnutipp” hwudwwywnwu-
Juwtwpwp a;—, b—p, ¢;—p, b tdwbnpjut gnpswlhgp hwywuwp

Lk, wyu izizizk: Wuwntinhg' a = ka,, b = kb, ¢ = ke;:

a b ¢
Chwnbwpwp' ABC U A,B,C; tnwuymuutiph P U P; wwpwadtph
hwdwp wbnp muph P = a+b+c = ka;+kb,+kc, = k(a;+b,+c;) = kP,

. P
hwjuuwpnipniup: Mptda P k, husp b wuhwbigynud b wigw-
1

gnighi:

p) bpyni wdwi nwalgniaubph wdwinuly Y npdbpha
ypuwpmjud pupdpnipyniuabph hwpwpbpnipyniap hw-
Jwanup F inhwanipjun gnpdwljghi:

Pujuutiu, npwtup Wjup 57-p: Lwoh np ABC U AB,C,
tnwulnuutipp wdwt tu, nipbdu pwbg hwdwwywwnmwuuwt
wulynmuutipp, ophuwly® ZA-u U ZA;-p, hwjwuwp bb:
Lhnbwpwp® pun tmwuymuutph tdwimpjut wnweht hwy-
wnwhoh, twdwt G twh ABH b A;B,H, nwulymuutipp, npuntin
BH-p w B{H;—p AC U A,C, wdwtwl Ynnudbipht mwpywé pwupd-

AB

. BH H
pnipynLubbipt Gu: Nunp” &k = =——, wyuplip’ =k
AlBl BlHl BlHl

Nunnudp hwdwudwt duny wwwugnigynud £ awlb djniu tdwtwl
Unnutipht mwpqwéd pupdpnipniaubiph hwdwp:

q) tphynt mhut bnwalgnmaabkph whwioely §npdbpho
ypupjud Jhunpnabph hwpwupbipnipyniap huajuwuwp
mhwbanipjpun gnpowlighu:

“Thgnmp' ABC b A,B,C, tnwulymuubpp udwu kb, k-0 udw-
umpjuu gnpdwlhhgu b, LA = ZA,, 4B = £B;, pull AD-u L
A;D;-p BC L B;C; wdwtwl Ynndtiphtu wmwpjwsé Yhunpnubipt
tiu (ug. 58): Wn niypnid ABD U A, B, D, tmwulyniuubipp adwt
hu' pun tnwulmuubph tdwunpjut wnweht hwywnwuhyh
(Z/BAD = %m = %ml = /B,A,D,, hulj £B = £B,): Mipkt’
= AB _ AD

AB,  AD

D NMunnudp hwdwudwu duny wwwgnigynid |

twl djntu tdwtwy Ynndtipht nwupgws Yhunpmubiph hwdwp:
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n) tphynm mhut bnwalpnibabph mhutoely Ynpdbpho

yupjud dhotuuqdliph hwpwupbpnipyniap hunjuwauup b
mhwbanippua gnpowlighu:
“hgnip’ ABC U A, B,C, tinwulnmuutpp tdwt b, k-t tdwn-

piwl gnpdwilihgl £, AC- U A,C,—p dwitnaly Ynmltip b (4g. 59):
2 2

tnwlnuutipp tdwt G’ pun bnwblniaubph adwumput Gpy-
pnpn hwywmwthph (LA = £ZA,, AB=k - A;B;, AM =k - A;M,):

M
BLM, =k: Munnudp hudwudwt dbiny

wwwgnigynd £ awl djnwu tdwowy Ynndipht mwupywé dho-
uwqdtiph hwdwnp:

“pwuhg htinmbnd £, np

28. bpypwswihwljut wuwnltipubph
dwtunipjut dwuh

Ldwunipjuwt hwulwgnipiniup Juphh £ abipdnisty ny
dhwyt tnwuyymutbiph, wyh judwjulwu wunytiputiph hwdwn:
Thwnkup Gpynt wuwwnhtp® F-p b Fj-p: F wunlbiph mpw-
pwyjmp Yhwphtu hwdbidwwndwu dby nubivp (hwdwnpkip) F,
wwwnytiph dp Ytwn: Uhwdwdwuwl punmutitp, np F; quwnytiph
jnipupws nip Yanp hwdwnpynud £ F yuwnltiph dhwya duy Y-
wnht: Wnwhuh hwdwnpynn Yhnbpt wuwnnt yunytipugutynt
hwdwp Yuptih £ nhwnt, oppuwy, nplk wnwpluyh Gpynt ntuw-
uuputipp, npnup dhdjuughg wwwppbpymd G dhwyt swthutipny:
Thgnp' F wunftiph Judwjwlwu bpym’ M U N Ytnbphu
hwdwnpynud bu F; wunbph bpynt M, b N, Yhawnbpp: Ywuqubup
M,N,

k=W hwpwptipnugymup: bl puwnpjwsé pninp Yhnbiph

aqnygbph niwypnd puywpupymd k dh wwpdw, wio b upuwg-
ynid F anyl k ppudpuie phyfp, www Qwuliip, np ugn F U Fy wwap-
Ylpubpp whut Bu: k phdp Ynsynud b adwianyayut gnpowlihg: W,
thwuwnnpti, gnyyg £ wnwihu, ph dh yuwnltiph Judwyjwlwo Gpynt
Ytntiph htnwynpmipyniup pwuh wuqud £ ubs dnu wuwnltiph'
npwiug hwdwnpywé tipynt Ynbiph htinwynpnupymuhg:

Ldwb wuwntiputiph nnp hwdwju tp hwiunhwnd wnopjw gnp-
stph pupwgpnid: Ophuwy’ Yhundwwywybup Eypwuh Yypw gnigun-
phhu dwwuwyttp Yunph pnipupwtsnip Yhnhtu hwdwnpynd £ dp
Jtwn Eypwtuh yuwnltiph ypw: Wn nwpend pnpnp hinwynpnieyniu-
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. 60

w)

. 61

utipp dtidwund tu unyupwt wuqud. wjjuwbu wuwwnftipp junw-
Junytp, b, wutitp, dwpnjuug nhdwgstipp sthu wyuwhwywuyh:

Llhwp 60-nmd gngunpyws L udwt ywwnftputiph unnig-
dwt dp tinuuwy: F wuunltiph Judwjwlwuwua M Junht hwdw-
npymd £ dp wyuwhup M; Ytw, npp qgunaymd E twpwwtiu ubttin-
Jwsd O uygpuwytiviny OM wnwquyph Yypw: Wuwntin OM, =k - OM
(4. 60-nid k = 4): Um hwdwnpnipjut wprgniapnid unnwgynud
uh F; wuwuwlbp, npp wdwb t F wuunlbpht: Ynwhuph F b F,
wuwnybtipubipp Yngymd Gu fliappniugpte et wuoapllpikp:

Luwt pwnwuljnuutiph opptuwy it guujugwsd tpynt punw-
Ynwupt (@ 61(w)): Ldwu b twb tipynt wytwhup nipnuaynio-
utipp, npnughg dtiyh Yhg Ynndtipp hwdbidwwnwlwu tu djnwup
Uhg Ynndtiphu (4. 61(p):

Ywldwjwlwt wbupny wdwt wwwnlbiputiph oppuwl tu
dhunyt wntinwuph wpuwphwgpwlwt tpynt pwpunbiqutipp,
npnup Juunwpjws Gu wmwpptp dwu)wnwptbpny, huswbtiv twl
uny wnwpluyh wwppbip swthuh Pruwaupatipp:

Gnwulmuutiph tdwtnipjuu dwuht nnip ghwntip dbl wy)
uwhdwunud bu: Ywpbh Ewywugnigti, np wyn uwhdwunwdp hw-
dwpdbp £ wjuntin mpjws punhwunip uwhdwudwup: tw pnyp ©
wnwihu nwulmutbph tdwuniejut dwuht unubp wnwug hw-
unYy Wpbnt, ph uwhdwundutiphg np dbyp ajuwnh niatip:

Qupgtip b jutinpputip

188. Pwnwlynmuhubphg dtyh wulmuwghép 4 woqud dbs k
Ujniuh wulymuwgshg: Gwnbip tpypnpn pwnwlniunt Ynn-
Up, tipl wnwehtu pwnwnunm wwpwahép 100 ud k:

189. Nunnuulyniuutiphg dtiyh waymuwagstiph Juquws wuy-
jmuttipp hwjwuwp tu djnwu nipnuiajjut wuayymuwagdti-
ph Quaquwé wulniuubpht: Ldwa G, wpynp, wn nn-
nuuyniaubipp: Muunwupuwtup hhdtwynphip:

190. 60 ud wwpwadny ABCD ninnuulyniap udwu £ A, B,C,D,
ninnuuljwup, npph Yhg Ynndtiph tpljupnipymuutipt tu
4 ud U 8 ud: Sntip ABCD ninnuiljut Ynnutipp:

191. Ctinuulmuutphg dtyh wulnibwgsdiph Gplupneniu-
ubpu b 12 ud b 16 ud: Gpypnpn tinualjwt wulymuub-
pp hwjwuwp G0 wnweht ptinwuljut wuhmuutpht, huly
Unnup tpynt waqud thnpp L wnwehth Ynnuhg: Guintip wyn
inuuyymuutiph dwytiptuttipp:

192. ABCD qgniquhtinwgsh wuljnitwgétipp hwwnynud bt



193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

O Ytwnud, AB =10 ud: Gwnbip gmquhtinwgsh wwpwgh-
BC AC
op, iph —=="—":
e CD OC

Epynt wdwt tnwuyymuubtiph dwytiptiuutipp hwjwuwp tu
16 ud® b 25 ud’ Unwoht inwulju Ynnutphg ubyp 2 ud
E: Guntip tpypnpn tnwaljjut tdwtwly Ynndp:

LUuwl inwbyymuubtph Gpynt sdwuwy Ynndtipp hwjwuwp
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a2 ud b5 ud: Unwoht inwuljut dwltintiup hwjwuwp b v 62
L' 8 ud’: Gunbip kpypnpn tnwtjut dwltiptup:

Lwp 62-nuid ABC L DEC tnwulymuutipp B

udwu b, pun npnud. DE-u U AB-u qniquihtin 9 12 E

s, AD =3 ud, DC =5 ul, BC = 7 ud: Gwntp 18 3/6\4
ABC L DEC tmwuymuubtph dwltiptuttiph A C D F

hwpwpbtipnipniup:

Cuw uwp 63-h nyjwubiph’ wwywgmgtp, np ABC b DEF
tinwaynuubpp tdwb G, b wupqtip AB U DE ninpnutiph
thnjuwnwpd nwuwynpnipyniup:

Bnwuljjutu Ynmutipp hwjwuwp tu 0,8 U, 1,6 U U 2 u:
SGwnbip wyn tnwuljwup tdwo Gnwolyuwa Ynndbpp, bph
npw ywpwghdp 5,5 U k:

Uh tnwuljjut ywpwaghsdp Juaunud £ hptit adwb tnwuy-
jwl ywpwgsdh % dwup: Gpynt adwuwy Ynndtiph wwp-
ptipmpynmup 1J E: Gwuntip wyn Ynnubipp:

BD-u U B;D;-p ABC i A,B,C; tnwulmuutiph dhouw-
gotipt i, LA = LA,, ZBDA = ZB,D,A,: Uyymugmgtip, np
BDC i B,D,C; tnwulymuttipp tdwt tu:

ABC tmwuljuu AC Ynnup 12 ud k: Uhouwgstiph hwwn-
dwt Yy wmwpjwd E AC ninnpu gniquhtin DE ninhnp
(D U E Ytwnbtpp quuynud tu tnwuljuu Ynndbiph Jpw):
Suntip DE hwuwnywép:

O Ytwnp ABCD tnuuljut wulymniuwgstph hwwndw
Ytwnu k, E U F Ytwnbtipp BC b DC Ynnutiph dhouwlwnbipt
tit: Uyugmgtip, np EF = BO U EFLAC:

ABC U A;B,C; hwjwuwpuwupniu tinwalyniutttiph hpdptipu
' AC=8 ul, A;C, =12 ul, hulj £B = £B,: ABC tinwuljjut
BK dhouwghép 3 ud k: Gwnbip A, B, C; tnwuljjuu Ynnutipp:
ABCD-u mnnuulynu utinut k (£D=2C=90°), BC=3 ul,
CD =6 ul, BD1 AB: Guntip wyn utinuuh dwltptiup:
Utinwuh waymuwagstiphg dtiyp dnwup htivn hwwndwa Yi-

vl 63
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205.

206.

207.

208.

uny npnhynud £ 3 ud b 4 ud hwndwsubiph: Guntip ubi-
nuuh dkd hpdpp, tph thnpp hhdpp 6 ud k:

ABC tnwuljut dti9 wnwpywsé tu AA; L BB, pwpdpnt-
pynuttipp (A;—p U B;—p pwpdpnipniutiph hhuptipt Gu):
Uwwugmgtip, np A;CB,; tmwulymup tdwt t ABC tnwul-
juup:

Spyws k dh tnwlymu’ 6 ud, 8 ud, 9 ud Ynnutipny: bpy-
pnpn bnwayyw Ynndbiphg dbyp hwywuwp £ 12 ud: By
tplupnipmit nubia npu dymu Ynndbipp, bl hwywnup L,
np wyn tnwuyymubutipp tdwb Gu: Fhinwpltip pnpnp htw-
puynp ntigpbpp:

Cwjintp it ABCD utinuup hhdptipp. AD =8 ud, BC=2 u:
<huptiphtu gnmquwhbin ninpnp hwwnmd E ubinwah upmup-
ubipp. AB-u' M Yhwnnd, CD-u" N Ywnmd: Gnbp MN
hwwnjwop, tiph AM =4 ud, MB =1 uu:

Uwwugnmgtip, np tiph tpynt tnwulnmuubphg jnipupwis-
jnipp dwt £ bppnpn tnwalywup, wyw wyn Gplnt tnwb-
Yymuubipp tdwt bu:
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29. Cunlidwwnwljwt hunnyjwdutipp
nnnulmu tnwuljyu by

lounhp 1: Bwpugnigly, np ninpualyynia Emualy-
Jwitt ninhn waljjut quuquphg yaupiud pupdpnipniiap
bnwulpniap ippnhnid b bphni adwie Bmualyyniaakph,
npnaghq jnipupwisynipp i Eappajnd Emualjjuiap:

L ntonnl: thgmp' ABC-u C ninhn wulyniuny nwulynu k&, huy
CD-u upw pwpdpngniut £, npp ninhn wuljut ququphg
wwpyws t AB ubppuwdhght (& 64): Uwwgnighiip, np
AABC~AACD, AABC~ACBD, AACD~ACBD:

ABC U ACD tnwulyniuutipp udwt G’ puwn bnwulymuub-
ph wdwumpjut wnwohtt hwjwmwuh)h (LA-u punhwbunip
ZACB = ZADC = 90°): &hpwn umyu Ytipy adwt tu twlh ABC U
CBD tnwulymuutipp (£B-u punhwunp t, b LZACB = ZBDC = 90°):
Nuwnp' ZA = ZBCD: dtipswwliu’ ACD b CBD tnwulniuubpp
unyuwbiu tdwt U pun Gnwuymuubph tdwinpwt wnweht
hwjwnwuhoh (wyn tnwulymuutiph dtis D qugupny wulnuutipt
ninhn b, W ZA = ZBCD): Uujpwgnignunlic wijurpipifucd [

Uwhdwuntd: XY hwynjuop Ynsgfnid £ AB b CD
hunpjwduliph hwdbdunpulpuis dhoh (ljud® Epljpusw-

thwljwi dpohir), kals XY =+JAB-CD :

Uwwgnigtiip htinlyw) wunmdubipp:

1°. Mynualyniu Enwaljun ninhy waljut ququehg
yuupud pupdpnipyniiap hwdliduwapuljpen dhoho Euyt
kphynm hwynjuwoubliph, npnug ppnhynid E ulippawdhqp
wyn pupdpnipuia hlap huoapbhu:

, _AD _CD
Puljuwtiu, AABC~ACBD (ypku ul. 64), nuwnh = :

CD DB’
Ctwnlwpup' CD? = AD - DB, wyupup’ €D =~AD-DB :

2°. Mpnulynia Bnwalpua bop hwdbdunpulpu dh-
ohu I ubpptuudhqh U upu wya hwynjuudh, npp qapinfnid
b yujpuy Eoh U ninhn wuljus ququiohg ypupjud
pwpdpnipjuia dholi:

) . AB AC
Puljuwtiu, AADC ~ AACD (ypleu tly. 64), ntuinh = :

AC AD’

Chwnbwpwp' AC? = AB - AD, wyuhupu® AC =vAB-AD:

57

D B

vl 64
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30. bnwulyuu Yhunpnh hwwnlynpniup

Luwju yuphpotivp dbhwlhwi hwyjwuwwp waljnii niakgnn
bplynt Enwalyniatulph dwlbpbutlph hwpwpbpnigyui dwuhi plin-
pladp, np wwyugmgti) Gup 8—pn nwuwpwunmd: Yu dbwlbpuyynd
E htinmlywy Yhpw. &pk Gnwilniaulphg dbhh waljniup hwijwuwnp
Fdjniup wiljjwap, www uwyn Eplnt bnwadyniailph dwllplutibpp
hwpwplpnd B hiuswybu bpuhg hwwuwp wilynia jugdng §ng-

dlepfr wippun g il
Wuhuptu bphk ABC U A,B,C, tnwulniuutiph by LA = ZA,,

Sapc _ AB-AC
www Sunc,  ABAC (Ut wuqud bu wuwywgniglip wyn
A C

H wunmup' oquugnpstny ulup 65-mu wwwnlipjus ABH L
AB{H,; niqnuunt tnwulymuubph adwbnipyniup):
B, Uydd nuundtwupplip tnwuljut Yhunpnh dp Juplnp hwn-

Unipynit:
[Fnplol: Enwbljpua waljjua YJhunpnp hwanhupulpug
A, G Ynnudp ppnhnid F Bplni hwyujudh, npnup hunltahwapu-

lput o Yhg Ynnulphi:
vl 65 Uwugnignul: +hgnip AD-u ABC tnwuljuwu Yhunpnu k:
BD DC
Uwwgnigtitip, np B AC (uly. 66):
ABD U ACD tnwulmuutipt mubu punhwunip pwpdpnippnia’

AH-: ﬂluunh\SAi = 2: Ujnwu Ynnuhg” wyn unyu tnwblymu-

H B D C  ubipu nubt dajuuu hwywuwp walyniaubip (£1 = £2): N’
Sapp _ AB-AD AB
S,cp AC-AD AC’
Uwltptiuutiph hwpwpbipnipjut wyn tpynt hwjwuwpnipnt-
BD AB BD DC
DC - Ac ™M 4pTac
[Flnplodt wwywgnigywd

. 66

Uhg unnwgymu k.

31. bpyn mnnp* dp pwuh gmquhtin
ninpnutipny hwwnnudhg wnwowgwd
hwwnyjwstubtiph hwdtidwwmwljuwtinipyniup

O B\ D\ luunhp 2: O waljjua Ynnubpp hwyn]ly ki AB L
CD qmiquhblin minhnabpny: Qupugnigly, np OA U AC
vl 67 hunpjwdubipp hwdbidunpwlpuia B OB U BD hwyufuud-

uliphis (). 67):
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Lnionnk: A Yanny wnwubiup AC, ninhnp’ gmquhbtin BD mnnhu
(Cy—p wyn niqnp b CD mnnh hwundwt Yt £): Fhnbiup OAB L
ACC, inmulyniuutipp: tpwtp, pun tinwuyniuttiph tdwuntejwu
wnwoht hwywmwihoh, tdwb nwuyniuubtp to (L0 = ZCAC,,

. OA OB
Z0OAB = £C): L<hmbwpup ac = ac.
1

qupwtbp, ph husnt), nipkidu’ % =%, husp bW wwhwuoymu

: Puyg AC; = BD (wup-

Ep wwywgnighy:

Wdd nhwnwpykup tipynt ninhn® a-u b b-u, npnug hwwnnud b
Uh pwtp gqniquhtin ninpmutip (A, B, || A,B, || A;B; ):

Uwwgnmgtiip, np a ninnp ypw wagwumnyws A;A, b A,A; hwn-
Jwoubpp hwdtidwwnwlwt Gu b ninnp Yypw woownyws hwdw-
wuwwnwupiwt hwnjuésutiph’ B;B,~hu b B,B;—hu (. 68): Luwju
uljuintiip, np tiph allb, wuw A, A, = B,B,, A,A; = B,B;, npintinhg
htitnunud £, np wwhwtgynn hwdbidwinwljwunigyniup wntinh niup,

wjuhupl’ Ay _ Apdy :
BB,  B,B;

Gupwnptitp, np a b b ninpnutipp gniquihtin sku: B; Yhwny
wmwutitip a ninnht gniquhtin ¢ ninpnp: Wu hwwnnd £ A,B, ninp-
np’ M Ytwnnud, A;B; ninhnp” N Yawnnud: Ywnnignidhg hinumd L,
np AjA, = BBM b A,A; = MN: Puwyg, pun punhp 2-h,

AA, AA
BM _ MN : Lhnbwpwp  uvnmwgymd L o3
BB, B,Bs

BB, B,B;y’
Uyuhupt' &l bpln nagpnulp huapafnid B dh puith gniqublbn ni-
nhnubpny, www ninhnuliphg dkhh pw wiowpynid ki hwapijud-
ubp, npnip hwdbdwpwlwi i djniu nignh ypw wagwapywo hw-
dwwunpwufuwis hunpywdubphic:

Cwwnjwsubtiph hwdbidwwnwlwinigjut dwuhtt wwywugnigywsd
wyju wunnuip hwynth £ npwtiu Gwykup punhwiapugijwd phnpl:
Uju plinptidh dwutwynp nhwpt £ @wjtiuh’ dtiq hwjnth phnpb-
Up, npp Yupwpbpnud £ dhwyn wagwwngws hwwngwsutiph dhu-
jutug hwjwuwnp jhubne nbiwyphu:

32. bnwulymuubiph wlwimpub gnpsuwljwi
Yhpwnnpyniuitip

w) Ywnnmguwi juinhpubp

Bnwulymuutiph Junnigdwt juwn putnphputip nwstijhu
Yhpwnynud k, wyjuwbtiu Ynsyws, sdwbniyeyui dipnpp: ‘wu putnhp
nstnt tnuitwly E, tpp npn2 wdjuutiph hhdwt ypw ulgpnid

A

B,

VYA

A,

N/ \B,

c

b\

. 68
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w)

Junnmgymd £ npnubih Gnwblywup tdwt Jdp Gnwblynia, huy
wjunthtinl, ogquwagnpstiing Uynu ndjuutipp, Junmgmd tu
npnubih tnwalniup:

“Fhwwpltiup ophtwy:

tounhp: Ywnnigly bnmwalpnia’ ppjud bplyni waljni-
um] U Bppnpn waljjua Yhunpnny:

Lnionnl: 69(w) ajupnd wuwnltpJws G npdus Gpynt wny-
jmup b wpjws hwnygwép: Mwhwbueynid £ funngh tinwuyynt,
npp Gpyn wuyymuutipp hwdwwywwnwupuwtwpwnp hwyjwuwp -
utit ipgwé tpynt wuyniautipht, b Gppnpn wuljjut qugqupny
wnwpywsd Yhunpnp hwjwuwp jhuh wpdwé hwnyjwshu:

Luwju junnighip npnubijh nwuyjuup tdwo dph nplk nwoy-
i Hpw hwdwp gstitp dp udwjulyuu A,B; hwnjws b ju-
nnigtitip A;B,C tnwuljmu, nph A; b B; wulymuubtipp hwdwww-
nwupuwtwpwp hwjwuwp Gu mpgus wualniabbiphu (. 69(p)):

Wyunthtiinnl unnigtitp C wuljjut Yhunpnp b tpw ypw intinun-
ptitp wpywéhu hwjwuwp CD hwwnywép: D Yanny wwttitp A, B,
ninnht gniquhtin ninpn: Wa fhwnp C wnlyw Ynndbpp hus—np A
L B Yhwntipmud (@ 69(p)): Unwugqws ABC tinwuyymup npnubijht k:

bpnp, pwth np AB|| A}B; , www £A = ZA, W ZB = £B;, wj-
uhtpt’ Junnmgyus ABC tinwuljut bpynt wulymuubpp hwyw-
uwp b npjws wulynmuubphu: Puly pun unmgdwu' wyn ABC
tinwulyuu C qugwpeny nmwpyws Yhunpnp hwjwuwp £ inpdwsd
hwwnywshu: Wuwhuny ABC tinwuyymup puyjwpwupnd £ npjus
pninp wwydwautipht:

Uhuhwywn k, np jutinhpp Yniokbw jnsnud, bph tnipjws tpyne
wuljuu gnudwpp thnpp k 180°-hg: Lwth np A;B; hwunywép Yu-
phip £ punpl judwyjwwt duny, www gnynipynit ntutit juinph
wuwjdwautiphtt pujwpwpnn wuytipe ywwn tnwulniautip: Uw-
Juyu pninp wyn tinwalymuutipp ppwp hwjwuwp Go (qupqu-
pwubip, ph hugnt), wyuhupt’ jutinhpu niah dhwly pusnud:

p) Quupnnulpui wpluwpuapubip ipbnuiapnid

Ldwt bnwulniautiph hwwnmpnmuutiph hhdwu ypw fuptkgh
E inbinupnud Juunwpt] pugqduqut swhnnquljut wpuwnwip-
utip: Wuwntin nhunwpltup tpynt jutnhp. huswbu npnptp wnwp-
Quyh pwpdpnipniup b huswytiu npnotp inpyws Yanhg wudwnshi-
1h Ytwnh htinwynpnipiniup:

Unwpljuyh puwpdpnipjui npnonidp: Gupwnptiitp  Jdbq
wthpwdtyn £ npnolip npll wnwipluigh, wubktup’ hinwunuwuywi
pwpdpnipinitp (Wup 70-nud nu A, C;-u k): pw hwdwp htinw-
funuwuynuthg npny htinwynpnigjut Yypw intinunptiup AC &nnp,
nph A swyphtu Ygyws E yuininwdnn: Mununwdnnt ninntitp ujwt yb-



nhu A; swypwltinpht, puswbu gmgunpyws k uupmd: Snup
Ypw tptitp wyn B Ytwnp, npnd A A ninpnp hwwnynud £ glitnup dwi-
Ytipunyphu: A;C,B L ACB tinwulniutubipp tdwt bu' puwnn bnwl-
jniutiph tdwtmpjut wnweht hwjwnwuhoh (£B-u punhwunp
ZC, = £C =90°): bnwulymuubiph udwunmpymuhg htunbnud £

AC _ BG, npuntinhg” 4 ¢ - AC-BG1

AC  BC BC

Quuhtiny BC; b BC htinwynpnipyniuutinp b pdwtwny AC &nnh
pwpnieniup” pun unwgyws pwtwdih’ npnynud kup A;C; ujwt
pwpdpnipiniup: Opptwl bpl BC, = 6,3 U, BC = 2,1 U, AC = 1,7 ,
1,7-6,3

wwuw  A,C, = =51d: <nwppphp L wya thwuwnp, np

Gghyuwlwu pnipgtiph pwpdpnieniup swthbne hwdwp htitg
wjuyhup tnuuwly E wnwowplly hhu hnibwwuu ghnuwlywu
(Fuytiup, nph wunmup dbg hwynuh £ hp G@uwawynp plinptidny:
Cun npnud” &nnp (AC-u) tw wbinunpby £ wjuwbu, np B Yinnd
hwdpuyutit wyn dnnp W pnpgh uwnybtipubiph  Swypwltintipp:
Wuhupt' puwn uup 70-h tywuwynudutiph® BC-u &nnh unytiph
tpyupmpyniat k, huy BC;—p pnipgh unytiph:

Uaduapstgh Yluph hinun]npnipjuua npnynidp

bupwnpliup’ dbq wuhpwdbyn E npnpty A Ytwnhg dhtsh wu-
dwwstith B Yhwnp tnué htinwynpnugymiun (4. 71): tpw hwidwp
wntinuupntd puwnpnud Gup Uh C Y, dnnuitymd tup AC hwnjw-
op b swthnud upw Gplupnipyniup: Uyjunthtitnle swithhs uwpptiph
Uhongny swthmu kup wulniuttip A-u b C-u: @nph Ypw qowg-
pnud tiup Up A,B,C, tnwulmu, nph LA, = ZA, £C, = ZC, L sw-
thnud tiup wyn tinwmujuu A,B; U A, C; Ynndtipp: -Pwuh np ABC b

AB AC

A;B,C; tnwulymuubtipp tdwt b, www AB, = AC, : Npuntbi-

R _ AC ° AlBl .
nhg' AB= “ac - Stnunpbing wyu putwdlh dbg AC, A,B,
141

U A,C; hwjwnuh wyjwjubipp” unnwund kup AB-u:

Cwpynudutipp wytih wwpg nwpdubm awuwwyny A,B,C;
tnuuniup Gunmgtijhu A;C; Ynnuph hwdwp puwnpmd Gop hwp-
dwp bpyupmppnu: Ophtwy tph AC = 130 U, wyw Yupgunmd bup

R AC
A,C; = 130 Ul: Yu nbtiypnud AB=
AC
Mpbdtu’ swhbny A;B;—p" wpnwhwjnyws dhjhdtiptipny, dbup
Uhwuquuhg unwund tup AB htinwynpnipymup’ wpnuwhwyn-
Jwd dtinptipny: Syjwy nbiwypemd puwnply tup A,C, : AC=1:1000
hwpwpbtipnipyniup: Ywjujws nhwwplynn hbinwynpnipynt-

.AIBI = IOOOAIBI :
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uhg” Qupbih k puwnpl) twb wyp hwpwpbpnigyniaabp, wubiup’
1 : 10000 (1 ud-hu" 10 U), Jud 1 : 1000000 (1dd-pu" 14u)
U wyju: Oppuwly’ nhgnip” AC =130 U, ZA = 73°, ZC = 58° (ipku
uly. 71): @nph Yypw Junngmd tiup A,B,C; inwmuniut wjuwtiu,
np LA, =73° ZC, =58° A,C; = 130 Ud: Quihmu tup A;B hwuwn-
Jwop: Wu hwjwuwnp b, wubtp, 153 dd, mpbdu’ npnubijh hinw-
ynpnipgyniup 153 U L

209.

210.

211.

212.

213.

214.

215.

216.

217.

Qwipghip b jutimhputbp

209-211 panppabph wwplwablpnd C nighn walyniuny I
CH pwpdpniygyniuny ABC niqnuidynit nwljui pup-
plpph hwlwp oqipugnpoywo ki hinplywy ywwlnidulpp.
BC=a, AB=¢,AC=b,CH=h, AH=b_, BH=a_:
Gunbip’ w) h-p, a-u b b-u, tiph b, = 25, a. = 16, p) h-p, a-u
L b-u, tiph b, = 36, a. =64, q) a-u, c-u U a.-u, tiph b =12,
b.=6,n) b-u, c-u u b-u, tiph a =8, a. =4, k) h-p, b-u,
a-ulbb-u tipia=6,c=9:
a.~u u b—u wpunwhwyntip a-ny, b-ny b c-ny;

2

. ab a* _b?
Uwwugniglip, np” w) h=-"-, p)
¢

b, -

Z =
Mnnuulnit nwayyu toipp hwpwpbipnud B, puswtiu 3 : 4,
hulj ubipptwdhgp hwjwuwp £ 50 dd: Gwnbip wya hwwn-
Jwsutipp, npnug wnipnhynud £ tippuwdhgnp ninhn wuljwut
ququphg lnwpywd pupdpnipyniany:

Mnnuuynia tnwulyut mnpn wuljjut ququpehg wnwp-
Jwsd pwpdpmpyniup ubipptwdhgp wpnhnud £ Gplyne hwwn-
Jwdh, npnughg dbihp 11 ud-ny ubis £ uymuhg: Guinbip tbipptw-
&hap, tiph tinwuywt totipp hwpwptipnud tit, htswtiu 6 : 5:
S5ud, 12 ud b 13 ud Ynndtip ntuignn tinwayywuu dbsé Ynn-
uhtu wmwpywsé E pupdpnipyni, npa wyn Ynndp wipnhnud £
tpynt hwnywstubtiph: Gwnbip wyn hwnywsubpn:
Mnnuulnit Enwayyu toipp hwpwpbipnud B, puswtiu 3 : 7,
puy utippuwdhghtt mwpywé pwpdpnipyniap hwyjwuwp £
42 ud: Gwnbip utippuwdhgh hwwnywsutipp:

Gntip mnnuuyymu bnwaljuu kobiph hwpwpbpmpeniap,
tiph ninpn wuljjwt ququphg wnmwpgwsd dhouwaghdp U
pwipdpnipintup hwpwpbipnud tiu, huswtiu 13 : 12:

BD hwunjuép ABC tinwuljjwt Ypunpn £: w) Swnbip AB-U,
tipti BC =9 ud, AD =7,5 ud, DC = 4,5 ud: p) Suntip DC-1,
tipti AB =30 ud, AD =20 ud, BD =16 ud bl £BDC = £C:
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219.

220.

221.

202,

223.

224,

225.

226.
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AD hunjwép ABC tnwuljjwtu Yhunpnt k: Swintip BD-u b
DC-u, tipti AB =14 ud, BC =20 ud, AC =21 uu:

ABC tnwuljjwu AD Yhunpnp BC Ynnup wnipnhmd £ CD L
BD hwwndwsutiph, npnup hwdwwwwmwujuwtwpwp hw-
Juwuwnp tu 4,5 ud b 13,5 ud: Gntip AB-u b AC-Uu, tph
ABC tinmujjut wwpwaghédp 42 ud k:

MNK tnwulywup ubpgsqwé © MDEF jtmuulyniup wyu-
whu, np D, E b F ququpubtpp quuynd to hwdwww-
wnwujuwtwpwp MN, NK b MK Ynndtiph ypw: Gntip NE U
EK hwwnywsutipp, tipti MN =7 ud, NK = 6 ud, MK =5 uu:
Swpywd E tinwuljuu 9 ud b 6 ud tplupnieniu niutignn
Unnutipny Juaqujwé wuljut Yhunpnp: Gnwuljuu tip-
pnpn Ynndp wyn Yhunpnh htivn hwndwt Yanny ipnhynud
E hwwnygwasubiph, npnughg dtiyp hwjwuwp £ npgws Ynn-
Utiphg dtijpu: Funtip tippnpn Ynnup:

D Ytwnp gqunuynmd £ ABC tinwmuljjut BC Ynnup ypw: Mwp-
qtip, pli AD hwunjwép Yhun'd &, wpnynp, A walymup,
tpb’ w) AB =12 ul, AC =15 ul, BD = 8 ud, DC = 10 ul,

p) AB=12U, AC=56UWBD: DC=14:3,q) AB= > AC,
11

BD =2U, DC=4,5U,n) AB=6U, AC=28U, BD = % BC:

Spyws tu ABC tinwuljwu Ynnutipp” BC = a, AC = b
L AB = ¢: BD-u B wuljjut Ypunpnu t: O Ytwp BD-h b C
wuyyut Yhunpnp hwwndw Yhwna E: Npnptip DO : OB hw-
pwpbipnipniun:

ABC tnwuljjuu utig AB =15 ud b AC = 10 ud: AD-u
A wulyuu Ypunpnu t: D Yhwnhg AB Ynnuptu vwpyws k
gniqwhtin mnpn, npp E Yhwnnud hwwnnd T AC Ynnup:
Npnotip AE, EC W DE hwwnywsubipp:

ABC hwjwuwpwupniu bnwuljuu Ynnutipu tu® AC = b,
BA =BC=a: AN-p U CM-p A & C wayymuubiph Yhunpn-
ubtipt tiu: Suntip MN-p:

A wuljut Ynndbipp hwwnynud tu BC b DE gniquhtin
ninhnutipny, pun npnd” B U D Yhiinbipp quntagnid B wialwi
Ynnutiphg utiyh, huy C U E Yhwnbipp' djniup ypw: Fuinbip
w) AC-u, tipkh CE =10 ud, AD = 22 ud, BD = 8 u,
p) BD-u b DE-Uu, tipti AB =10 ud, AC = 8 ud, BC =4 ud,
CE=4ul, q) BC-u, ipk AB: BD=2:1 U DE =12 ul:
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227.

228.

229.

vl 73

232.

233.

234.

235.

ABC tnwuljjuu AD dhotwgsh M Ytwnny b B quaupny
wnwpyws E mnpn, npp AC Ynnp hwwnmd £ K nmd: Sunbip
AK hwpwpbipnuegmiup, tipk' w) AD =2 - AM, p) AM _1.
KC AD 3
ABCD utinmuh AB U CD upnitupubipp ywpniawlyus bt
uhush M Ytinmd hunngtipp: Swntip” w) CM hunndwdp, tiph
AB=11U,CD=15nluBM =8 nu, p) BM huunjwép, tiph
AB=12dUuCD:CM=2:3,q) CD hunjwsp, tiph

AB:BM=17:9 UL CD-CM =1,6 u:

B wuljuu dp Ynnup Yypw ybpgyws hwnmjwsutipt b
BA-u U BD-u, huly djntu Ynnup Yypw ytipgqusd hwnygws-
ubpp’ BC-u b BE-u: Mwpqbip, pli qniquhtin b, wpmnynp,
AC L DE mnhnubipp, tiph’ w) BA: AD=3:4,BC=12ULl
BE=2,8U,p)BD:AD=11:8,5LBC= %CE, q) BA= %BD,
BC=28UULCE=21U:

. Utinwup hhdpbtpu tbo 1,8 U b 1,2 U, hull upniupubipp,

npnug bpupnigyniatutipu tin 1,5 U U 1,2 U, upniawywé
tio dptusl hwwnybgp: Mwpqtp, ph nppwt E upmuwyyws
upniuputiphg jnipupwts nipp:

231. Ljwp 70-nud ywwnltpyws A;C; yywtt pwpdpnipynt-
up npnptnt hwdwp ogquwgnpdyty T AC = 1,7 d tip-
Jupnipyudp &nn: Push | hwjwuwp uyjwt pupdpni-
pintup, tiph BC, = 6,3 U, hul] BC=3,4 U:

Ownh unytiph tpupnipnitup hwjwuwp £ 10,2 U, huy
1,7 U hwuwl niubignn dwpnnt uwnybiph Gplupniepniup’
2,5 U: Gwnbip Swnh pupdpnipniun:

Ownh pwpdpnipiniup npnptint hwdwp Juptp £ oquw-
gnpéty hwytiihut wyuwbiu, pusybiu gnigunpyws £ ajup
72-nud: Lnyuh FD dwnwquy)pp, wunpunuwnuwny D Y-
wnud, pulunud £ nhunnp wspht (B Yhwnnud): Npnpbip dwnh
pwpdpnipiniup, bpl AC =165 uld, BC =12 ud, AD =120 ul,
DE =481, £1 = £2:

Mntithwyngh Gupd& pwgnihh bplupneeyniup 0,75u k, hul
tpup pugnijhup’ 3,75 Ud: Uhgpuwlwa hnphgnuwljwt
nhpphg huspuit Ypwpdpwiw Ubs pugmyh swypp, tphk
Jupd& puwgniih dwypp houh 0,5 U-ny: Ywwnwptip qdwahp:
Stinwupnud A Ytwnhg wudwwnghih B Ywnp htinwynpnt-
pintup npnont hwdwp puwnptightt dh C Y, swthtight
AC hwwngwsép b A nu C wulynuutipp: Wunthtivnle pnph
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238.

239.

240.

241.

242,

243.
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Yypw wwwltipighut ABC btnwuljwup udwu A,;B;C,
tnwulymu: Nppuit E AB htinwynpmpymup, iph AC = 42 4,
AC,=6,3ul, A;B, =72 ul:

Lhwp 73-mud gnyg £ wnpgws, ph huswtiu Yupkh §npnytyg
qltitnh BB, qwjunipjniup” nhunwpytyny ipynt” ABC b AB,C,
udwt bnwuyniuubipp: Npnptip BB—, tiph AC = 100 U,
AC, =321, AB, =34 U

Yunmguwt juunphputp

Spywd AB hwinjwdp inpnhtip AX b XB tpynt hwnywsubi-
ph, npnup hwdbidwwnmwwu bu wpyws P,Q; u P,Q, huwn-
Jwoubtiphu:

Lnidnnl: Swubup AB ninnp Yypw squnuynn npuk AM gw-
nwqujp: Wn dwnwquwjph Yypw hwonpnuwpwp nbinun-
phup P;Q; U P,Q, huwnyjwsubipht hwjwuwp AC & CD
hwwndwsubtipp (2. 74): Yjunthtinl wwwiutiup DB ninpnp,
hulj wyw' DB-hu gniquhtin b C Ytwnny wugunn mnhnp:
Wu AB ninpnp Yhwwnh X Ytwnnud, b htitg AX & XB hwwn-
Jwoubipp Yiputi npnubppu (puwn ugtivh punhwupwg-
Jwsé phinptdh):

Gotip AB hunjwé b wyu wpnhtip htinlywy hwpwpbpne-
plwdp. w) 2:5,p)3:7,q)4: 3:

Yuwnnghp tnwulmtu’ wpdws bpynt walyniaubpny b
npuighg thnpph ququipny wwpjwsd Yhunprny:
Yuwnnighp inwalynit” wpywd bpym wayynaubpny b bp-
pnpn wuljut quguphg wwpyws pupdpnipiniuny:
Ywnnigip ABC tnwuljmup’ wpjws A wulymuny b
AM dhouwgdny, tipti hwjwnuh £, np AB: AC=2:3:
Ywnmglp ABC tnwulniup’ wipyuws A wulymuny b
BC Ynnuny, tipt hwynth £, npn AB: AC=2:1:
Yuwnnighp nipquaymu nwulmup’ ubppuwdhgny b
Eotiph hwpwptipnipyniuany:
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33. Cuwnynn jupliph hwnympymup

[Flinplal: Gk powtnuqgdoh Lpynm pupbkp hwap-
yrnud kb, wwue dp puph hwynjudabiph wpynunpaugp
hunjuwnup Edjniu puph hwynjuwdubiph wpyuunpyughi:

C Uwugnignid: thgnip” AB U CD qupblipp hwunynud b E Yh-
wnud (4. 75): Uywugnigbiup, np AE - EB = CE - ED:

“hunwpltup ADE b CBE tnwulymuubipp: Wn nwulymuub-

A B pnud wulmuubtp 1-p b 2—-p hwjwuwp tu, pwuh np ubipgdjug

1 3YE wulniu tu b htaymd Gu unyu BD wntinh Ypw, hulj wuyymuutip

3-p b 4-p hwjwuwp &' npuybu hwunhp wulgniabbp: Cun

tinwilnutbiph tdwunput wnwght hwynwuhyh' AADE ~ ACBE:

D
Uguwntinhg htanbinud £, np % _ %, Ywd' AE- EB = CE - ED:

vl 75 .
[Fhnpladt wuywgnigywd [

Ctnhwup 1°. bpk powtnugdh ubpunid Jbpgpud
npul Ylpnm] ypuupjud Ba qualpugud pym] pupbp,
wuu jrapuupwing jnap puph hwyafwoiliph wppuunpyugp
hwawpunpnia F uwyn pnpnp pupliph hunbwp:

Chnbwup 2°. Cpowtnugsh Ypwu Jhpgywus Ylaphg
ppunhugohin ypuupjud nippuihuwgwugp' huajuaup E
ppwdqdoh’ uyn nippnuihwjwugh hlap hunpnnlhg wnw-
oswqud phni hunpjuwdabiph hwdliduanpulpuin dhohuhi
(wwpqupwubp, pb hugnt):

34. Cpowtimugdh hwunnnh b onywhnnh
hwwnlnpyniup

[Flinplnl: Gk powtnuqgdhg nnipu hpgyws Y-
nhg ypuupjund bk apuut npil huapnn U onpunhng, wuju
huupnnh U upw wpynupho dwuh wpyuunpugp hwijw-
wwp b ynpunhnnh puwnmulniunia (nunmuymu k, np hwwnnnp
uwhdwuwthwlynud  tpypnpn hwindwit Yawnny, huy znpwthnnp’
mnouthdwt Yhinny):

1 «Ytiinhg wpwdwgsht wwpjuws mppuhwjwug» wubiny’ Wjuwnh nukiup
Jtwnhg npudwghét pungpynn ninnht mwpywd ninnuhwjwugn: Lokup, np
wyn mnnuhwywgh hhupp gunuymd £ npudwgsh ypu:



Wuugnignud: thgnipw MC-u O Yhuwnpnuny ypowtimgsh on-
yuthnn £, MA-u" hunnn, hull MB-u hwwnnnh wpwnwpht dwut k:
Uwuwgmghup, np MA - MB = MC? (. 76): Fhnnwpytiup MAC L
MCB tinwmulniuutipp: ZM-p punhwunip £ wyn tnwblniautiph
hwdwp: ZMCB-u swihymu £ BC wntinh Ytuny' npujtiu ynpwithn-
nny b jupny Juouyws wulynia: Puyg BC wntinh Ytuny k swith-
ynd  twl BAC wulmup’ npwhu ubpgdju)  wulymu:
Lhwnbwpwp' ZMCB = ZBAC, wyuhupt® ZMAC = ZMCB:

Wuwhuny AMAC~AMCB' puwn hnwuljniuubph udwni-

PJjwt wnwoht hwyjwwuhyh: Mphdu’ Me _MA nputinhg’

MB MC’

MB - MA =MC?*

[Fhnpledt wupwgnigywd L

Qhnmbwup: Eplk powtthg nnipu iJhpgpud Ylaphg
s ko uwyn ypowinuqdhi hunpnnulbip, wupu jnipau-
pwijnip hunpnnh b apau wpapuphi dwuh wpapuanpyw-
In huwnapuapnia b wyn pnpnp hunpnnabph hwidep (um
hwunwwinnup hwyjwuwp £ nygjuy Yhnhg opowtwgsdhtt mnupywsd
onyuthnnh pwnwlniuntn):

Quipglip b jutinhpubip

244. cpowtwqgsh npuk Yhnhg mpudwgshu hotigyws L ninnu-
hwjwg: Gwnbp tpw Gplupmpniap, bpbh wpwdwgsh
hwinywsubipp hwjuuwp Gu° w) 12 ud b 3 ud, p) 16 ud b
9ud,g)2d b5 nu:

245. Spwdwagsh npuk Yhnhg vmwpjws b aput ninquwhwjwug
uptsl opowtiugsh htinn hwnybp: Sinbtip wyn ninnuhwjw-
gh tplupnipniup, el npwdwghédp hwjwuwp k40 ud,
puy nnnuhwywgh hhdph htinwynpnigyniup wpwdwadh
uh dwyphg hwjwuwp £ 8 ud:

246. AB wipudwghdp wipnhyws E tipyne hwngwsh™ AC = 8 nu
L CB =5 u: C Ytimhg wmwupyws £ mpuwdwgsht ninnuihw-
Jwg' CD-u: Npnpbip D Ytanh nthppp ppswtiwgsh tljuwn-
dwdp, tiph CD-u hwjwuwp £ w) 15 nd, p) 2 4, q) 23 nu:

247. tpymt hwdwybuwmpnu  powbwgstiph  ywnwyhnutiph
wmwpptipneniup (onwiyh hwuwnwwnniup) hwjwuwp k8 n:
Utis ypowtimgsh wyl jwpp, npp 2npwithnud £ thnpp 2pow-
twaghdp, hwjwuwp k4 d: Swinbip ypowtwgstph unwyhn-
ubipn:

C
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248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

Cpowtwgsh tpynt puptip hwwnynud tiu: Uh quph hwwn-
Jwéubtipp hwjwuwp tu 24 ud b 14 ud, huly dnwu quph
hwwnywsubtiphg dbyp’ 28 ud: Gwnbip ipypnpn qwph bplu-
pnupyniun:

AB U CD hwunywsutipp hwwngnud tu M Yhnmd wjuwbu,
np MA =7 ud, MB =21 ud, MC =3 ud b MD = 16 uu:
A, B, C U D Yuwbipp quuym’d kb, wprynp, dhbunyu
2nowtiugsh yYpuu:

EpYynt hpwp hwwnnn juptiphg dthyp winpnhjws £ 48 U 3 U
hwwnqwédutiph, huy dnup” Yhuynd E: Npnobip tpypnpn
lwph tplupnupynitp:

bpynm hpwp  hwwnnn jupbtiphg dbyp wwpnhyws £ 12 d b 18 U
hwunywsubiph, huly tpypnpnp’ 3 @ 8 hwpwpbpnpyudp:
Npnobip tpypnpy (wiph Gplupnuegniap:

Ppwp hwwnnn Gpynt juptiphg wnwehtup 32 ud k, hul tply-
pnpn (uph hwwnguwsutipt G 12 ud b 16 ud: Npnbip wnw-
ohtu juph hwwnjwsubipn:

Uh Ytiwnhg 2powtwgsht mwupywsd G hwwnnn b ynpwithnn:
Npnot onpwthnnh tplupnipiniup, Gl hwwnnnh wpnw-
phtu b utippht dwubtiph Gpupnipniautipp hwdwwwwnwu-
wtwpwp hwjuuwp Gu° w) 4 ud b 5 ud, p) 2,25 pd b
1,750, q) Tul2u:

cnpwithnnp 20 ud E, hul unyu Yanhg nwpyws b ppow-
twqsh Yhunpnuny wugunn hwwnnnp® 50 ud: Gnbip Jpow-
twgsh Junwhnp: 1
Cpowtwgsh hwwnnnu hp wpwmwpht dwuphg dbs L ZZ
wtgquu: <wwnnnp unyt Yhwnhg mwpws ynpwthnnhg pw-
uf wuqud k uks:

Yhgnip' AB-u ynpwthnn k, AD-u" unyu powtwqgsh hw-
wnn, nph wpwwphu dwup AC-u E: Npnpip” w) CD-u,
tipi AB=2ul bW AD =4 ul, p) AD-u, ip AC: CD=4:5
W AB=12ul, q) AB-u, iph AB=CD 0w AC=a:

Uh Ytiwnhg opowtwgsht tnwpywé ynputhnnu nt hwwnnnp
hwdwwywwmwupwtwpwp hwjwuwp Gtu 20 ud b 40 ud,
huly hwinnnh htinwynpnipyniup 2powtwgsh Yauwnpnuhg'
8 ul: Gwntip ypowtiwgdh yunwyhnp:

Uh Ytnhg opowtiugsht nmwpgws tu hwnnn b pnputhnn:
Npntip pnputhnnh tiplupnipniun, biphi tuw hwinnnh wiptwphu
Uwuhg 5 ud-ny utis &, huly tbippht dwuhg™ unyupwiuny thnpp:



259.

260.

261.

262.

9.

10.

11.

12.

13.

Uh Ytinhg unyt ypowtwgsht inwpywsd b pynt hwnnn’
npnug bplupmpniautipt to 15 ud b 25 ud: Gwnbp
upwug wpwmwpht dwubtipp, bt hwjwnup E, np npwtghg
dtyp 2 ud-ny ks k djnupg:

Nppwit htinm Juplh © wnbuul) gintuhg 4 Jd pupdpne-
pIwl Ypw quntiynn pngnn onwwwphlhg (hpypugunh yw-
nwyphnp punniatitp 6370 Yu):

Npnotip opowtwgsh Yauwnmpnuh b wyt Ywnp hinwynpme-
pIntup, nphg 2pswtwgsht mwpywsd Jnputhnnu nt huwnn-
np hwdwwuwwmwupwtwpwp hwjwuwp Gu 4 ud b 8 ud,
huy hwwnnnp htinwynpnipyniup Yaunpnuhg 12 ud E:

Uh Ytinhg 2pswtiugsh nwpgué b tipynt hwwnnn, npnug
wpwwpht dwubipp hwjwuwp Gu: Uyugnigbip, np ppow-
twqgsh Yuuwnpnup hwjwuwpwhtin £ uwyn hwnnnutiphg:

YLNhlo IX-P UrYyunhE-3UL <Urser

. Pust E Yynsynud tipynt hwwndwsubiph hwpwpbipnipymu:
. N’p niypmu Gu wunud, np AB b CD hunnjwdubipp hwdb-

dwwnwlwu Gt A,B; U C,D; hmwnjwsdutipht:

. Uwhdwutip tdwt tnwulymuutipp:
. Pugwunptip, ph huy £ adwtnpjut gnpéwlhgp:
. dbphpotip b wwywugmgtip hwjwuwp wuymu niutignn

tinwuynuutiph dwytipivuiph hwpwptipnipjut dwuht
ptnptidp:

. Quuytipybp b wywgnmgtip tinwuniautiph tdwunipjut

wnwoht hwjwnwuhyn:

. Quultipybp b wywgnigtip tinwuniautiph tdwunipjut

tpypnpn hwywnwthyp:

. Quulytpubp b wyugmgtip tnwuyymuubph tdwumput

tippnpn. hwjnwthyp:

Quuytipybip b tpym tnuutwynyg wywugmgtip tinwuljuu
uhoht qéh dwuht plinptidp:

Uwwgnigtip, np tnwljwu dhotwagstipp hwwndwt Yanny
wnpnhymu bt 2 : 1 hwpwpbpmppudp’ hwywsd ququiphg:
Quutipytp b wwywgniglip wunnudp udwu tnwalniauti-
nh wwpwgstiph hwpwpbpnipjwu dwuhb:

Quuytipwbp b wwywgmgbp wunnudubp tdwt tnwuy-
jmiutitiph” w) pwpdpmipynibitiph, p) dhgtwastinh, q) Y-
unpnubiph hwpwptipnipjuwu dwuhb:

Pugunplip, ph np wwwnhtipubpu Gu Ynggmd adw: Ljw-
pugpbip Yhunmpnuwjht tdwt yuwnytiputiph opptwyutip:
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14.

15.

16.

17.

18.

19.

20.

21.

22.

263.

264.

265.

266.

Quutipytp b wwywgnigtip wunmd wyu dwuht, np nin-
nuuynu tnwuljut ninpn wuljut qugwuprhg nmwupyws
pwpdpnipyniup tnwulniup wpnhnud £ Gpyme adw
tinwulnmuutiph:

Uwhdwtip ipynt hwngwsubiph hwdbdwwnwlwu dhohtp
hwulugnipiniup, pbptip ophtuwlutip:

Quutipwtp b wwwgnigtip pinptid Gnwuyjwu Yhunpnh
hwunynipjut dwuht:

Lhwpwaptip, ph huswbtu Juptih £ wpqud hwngwésp
wpnhtip mpJws hwdbidwwnwlwunigjudp hwnyjwséubiph:
Ptiptip tdwunpjut dbpnnny junnigdw juunph jniddw
ophtwy:

Lwpwaptip, ph ntinuupnd huswtiu tiu npnanud wnwp-
Qujh pwpdpnipiniup b wadwwnstith Yhnh htnwygnpne-
pjnLup:

Auutipwytip W wwywgnigtip phinpid hwwnynn uptiph dwuht:
Quutipybp b wywugnigtip plinplid unyu Yhwnhg pow-
twgsht nmwpws npwithnnp b hwwnnnh dwuht:
Uwwgnigtip, np unyu Yhwnhg opowtwgsht mwpjus hw-
unnubtiph b tpwtg wpwmwpht dwubph hwdbidwwnwljw-
unipynitup  hwunwnnit. wpunwnpjuny hwdbdwnww-
unipyniu k:

Lpwugnghy jutimhputip

ABC i A, B, C; tinwulpniutbipp tdwit b, AB =6 ud, BC =9 ul,
CA =10 ud: A,B;C; tnwuljjut wdtitwdbs Ynnup 7,5 ud t:
Gntip A, B,C; tnwulywt tpynt djntu Ynnutipp:

ABC tinwuljjuu AB Ynnuphu gniguwhtin ninpnp AC Ynnup
wnpnhnd | 2 @ 7 hwpwpbpnipjudp’ hupdws A ququphg:
SGuntip hwwnnudhg wnwowgwsd tnwulyuu Ynndtipp, bph
AB =10 ud, BC=18 uu, CA =21,6 uu:

Uwwgnigtip, np ABC tnwuljjuu AM dhouwaghép Yhunud k
BC Ynnuht gniquhtin jnipuwpwtsjnip hwngwédn, nph dwy-
puytimtipp gunuynud tin AB W AC Ynnutiph ypw:

Uwwgnigtip, np ABC U A;B,C; tnuulniututipp tdwt b,
AB AC M
AB - AC BM,
tinwuymuutiph dhotwgdtinu ti, p) LA = ZA,,

bph’ w) , npuntin BM-p U B;M;—

AC _ BH |

AICI BlHl
npuntin BH-p U B,H,—p ABC U A,B,C; tinwulymuutiph

pwpdpnipyniuubipu b:



267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

ABC tnwuljwu AD dhouwgsh ypw gqunuynn M Yawnny b
B ququpny wugunn ninpnp K Ytwnnd hwnnud £ AC Ynnup:

Sintip % hwpwpbpmpiniap, tpb' w) M—p AD hwwn-
AM 1
Yuwish dhouwltinu L, p) D32
Uwwgnigtip, np tnwljwt quguplbtipp hwjwuwpwhtin
i nplk dhghti ghdt pingpynn ninhg:
Uwugmgtip, np tipl tnwalnuubphg dbayp udwi k Gply-
ppnht, hulp wyn Gplpnpn. Enwtlyniap idwb £ ippnpnh,
www wnwoht b tppnpn tnwtyymutbtpp tdwb tu:
Uwwgnigtip, np ubinuuh wulniuwagstiph dhotwltintipp
dhwgunn hwwnjwsép gniquhtin £ upw hhdptipht b hwju-
uwp L nputg Yhuwnwppbipnipjwun:
ABC tnwuljuu AA, b BB; dhouwgdtpp hwwnynud Lt
O Ytwnnud: Swntip ABC tnwuljjutu dwlytiptiup, tph ABO
tinwtljwt dwlbptup 96 ud® k:
ABC tnuuljuu AC Ynnuh ypw yipgyws E wyjuwhup M Y,
nn LABM = ZACB: Qwpwnuh k, np AC =9 ud, MC = 8 ul:
Sntip AB Ynnup:
Uwwgngtip, np tiph punwuljjut hwunhwywlwg Ynnduph
Uhouwltiintipp dhwgunn hwnygwsubipp thnfuninnuihwjwg
b0, wyw wyn pwnwuljut walnibwagsdtipp hwjwuwp tu:
ABCD utinmup AC wiulnituwaghép ubinuup wipnhnud . tip-
Unt udwt bnwtlmuubtph: Uywugniglip, np AC* =a- b, np-
wtin a -u b b-u ubnuuh hpdptipu tu:
MNP tinwuljjwa MD b NK Yhunpnubtipp hwwnynud G O h-
wnnul: Guintip OK : ON hwpwptipnipyniup, bl MN =5 ud,
NP =3 ud, MP =7 uu:
Cwjwuwpwupnit bnwuljwa hhdpp hwpwpbpnd E
upniupht’ huswbiu 4 : 3, hull hhdpht wpws pupdpnt-
pintup hwjwuwp £ 30 ud: Gunbip wyu hwwngwsubipn,
npnug wnpnhynud £ wyn pwpdpnipinitup hhdpht wnpuptip
wuljuu Yfhunpnny:

ABC tnwuljwu BC Ynnuh ypw ytipgjws £ D Yt wyu-
BD DC
bu, np == = == Uwwagnwgtip, nn AD-u ABC tinwuy-
W, np —e =~ o Uiugniglip, i 4
Jwl Yhunpn t:
A ninhn wulynmuny ABCD utinwuh wulnittwagstpn thnju-
ninnuhwjwg tu: AB hhdpp hwjwuwp £ 6 ud, hul

AD upniupp’ 4 ud: Sinbtip DC-u, DB-u b CB-u:
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279*. Utinmup upniupttiph ypw swypwltivntip mutignn hwwn-

280.

281.

282.

283.

284.

285.

286.

287.

288.

Jwop gniquhtin £ hpdptipht b wugumd £ wulymowgst-
nh hwwndwu Yhwnny: Guntip wyn hwngwsh bplupnepnt-
up, biph utinmuh hpdptipp hwjwuwp tu a b b:

ABCD qniquhtinugsh CD Ynnup dhsuwltivnp M Ytwnu L,
huyj BC Ynnuh dhsuwltimp® N Yhwnp: Uuugmglip, np
AM L AN ninpnutipp BD wulymuwghép pwdwumd tu
tiptip hwwuwp dwutiph:

ABC (AB # AC) tinwuljwu BC Ynnup dhouwlfbtiinny wmwp-
Jwsé [ A wuljutu Yhunpnhtu gniguhtin ninhn, npp hwwnnud
E AB minhnp’ D Yawnud, hulj AC mnhnp’ E Yanmd: Uyu-
gnigtip, np BD = CE:

ABCD ninnighl] pwnwiljuwt wulpniuwagstpp hwwnyned
tu M Yhuinmd: Uygugmgtip, np pwnwuljjuup Jupbh
wpunwagst] powtwahs, iph AM - CM = BM - DM:
Cpowtwgsdhg nnipu gnynn A Ytinhg nmwpyws tin Gipym
hwwnnn, npnup powtwghép hwwnnud tu B; b Cy, B, b G,
Yhwntipmd (B;—p qunaymd £ A-h U C;~h dholi, huly B,—p’
A-h U C,~h upol): Uywgnighip, np” w) AB,C, b AB,C,
tnwuyniuutipp tdwt b, p) AB, - AC, = AB, - ACy:
Cpowtwgshu mwpyws tiu Eiplnt gniquihtin ynywthnnutp,
L dp ppnpn gnputhnn, np hwwnnud £ gqniquihtin ynpwithnn-
ubipp: Uywgnigbip, np wyn 2powtwgsh ywunwyhnp hwdb-
dwwnwluw dhoht E tppnpn 2nputhnnh hwnjwsdubtipht:
bph bpyn jpowtwgstip nmubit wpwwpht npwthnid,
www upwug punhwun npwithnnp hwnjwsép hwdbdw-
wnwluwt dhoht E upwg inpudwagstpht: Uywugnigbip wyn:
ABCD utinwuh BD thnpp wulymuwghép ninnuhwyug k
AD U BC hpdptpht: A b C unip wulnuubtiph gnudwpn
90° k: AD hhupp hwjuuwp k a-h, BC-u" b-h: Npnytip
AB L CD Ynnutipp:

Uh Yhwnhg ppowtiwgsht mwpygwd pnpwithnn nu hwwnnnp
thnfuninnuhwywg tit: Snpwithnnp hwjwuwp k12 u, hulj hw-
wnnnh ubippht dwup’ 10 U: Sntip opowtiwagdh ywunwihnp:
Uh Ythwnhg powtwgshtt wmwpywé b tphynt pnputhnn:
Npnotip onputhdwt Yhnbiph htinwynpnueyniup dhdjw-
ghg, tipti pgwtiigsh ywnwyhnp 7 ud £, hulj wifjuy Ytanh
U Yauwpnuh htnwynpniejniup’ 25 ud:



289.

290.

291.

292.

293.

294.

295.

296.

297.

Ninnuynit tnwbywu toipp hwjwuwp Gu 3 ud b 4 ud:
Utippuwdhgh b thnpp toh dhguultintipny wiugunn ypow-
twghdp pnpwthnud E utis top: Npnobip ppowtiwgsh wyt jw-
ph tiplupnigpniip, npte plud £ ubipptiwdhqe pungpynn
nunp ypu:

w) Cpowtwgsh utipumd Ytipgyws M Yhnny wnwpws tiu
tiptip juip: Swyinuh £, np M Yhnp wyn quptiphg Gplniup
Udhouwltint £: M Ytwnmd fus hwpwptipnipyudp E wpnh-
Ynud kppnpn. upp:

p) 7 gwunwyhnny powtwgsh tbkipunid Ytipgyws M Yhwnp
htinwynpnipymup Yhuwnpnuhg 4 Lk Gwnbp M Yhwnny
wugunn Judwjwlw jwph” wyn Yawnny ipnhqus bpym
hwwnjwsutiph wpunwnpyup:

Spyws k a tplupmpjudp hwnydws: Ywnniglip hwinjws,
nph pbupnupynip huh’ w) ¥24, p) V34, ) V6a:
Spyws E ABC tnwmulyniup: Ywnniglip up A, B, C, tnwuy-
i, npp wdwt £ ABC bnwulyuup, b dwytiptiup Ypluwyh
wugquu utis  ABC tinwuljjut dwlytiptiuhg:

Spyws ka b b ipJupmpyudp tpynt hwnygwsd: Ywnnigtip
Jab tipqupnipjudp hwnydwon:

Spyws E tiptip hwwndws, npnug tplupnipymuutipp hw-
dwywwnwupuwawpwp hwjwuwp Gu g, b b ¢: Yunmgtip
uh hwwnygws, npp tplupnueyniap hwjwuwp k aC_b:

Ywnnigtip inwlynup, tph wpdus ko' w) upw Ynndtph

Uhouwytinmbipp, p) tpym Ynndtiph dhouwytntipp b tip-
pnpn Ynnudhtt wwpywé pupdpmpjut hhdpp, ) dh qu-
quphg wwpyud pupdpnipjut hpdpp b djnu ququiphg
wnwpywd dphotwgsh nt pwpdpnipjwt hhuptipp:
Ywnnighp tnwulmu’ wnpqusd Ynnuny b djniu ipynt Ynn-
Utipht nmwpywéd dhotwgstpny:

Ywnnighip lipynt hwwnqws, npnup hwpwpbipbin™ huswtiu
wnpywsd tpynt hwnjwsutiph pwnwynwuputipp:
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ALnhlu X
Enwuyymuwswthujut wnbgnpinmuutip

§ uuu3uu urtnkue, unurunkue
6d suuatuue

35. Upuniu, Ynupuniu, mwughiu

Lbipdnwstiup Ynnpnhtwwnbiph Oxy mnnutlymu hw-
duupg b Junnghup 1 jwnwyphnny Yhuwppowuwghsd, nph
Ytuwnpnup Ynnpnhuwwnubtiph ulgqpuwytint k, b npt pungpyyws
E wnwoht b tpypnpm pwnnprubipnud (4. 77): Uu wajwubup dp-

M(xy) wnp Yhuwppowinwaghd: O Yhwnhg wmwubtitp # dwnwqupp, npp

C(0;1)

y M(x,y) Ynnnd hwwnmd E dpwynp Yhuwgpowtwghop: o wmwunny

B(-1,0) O

vl 77

A(1;0)* wwuwytiup h dwnwquyph b wpughuttiph npulwt Yhuwnwog-
ph Juqdws wuhmup (Gpt A dwnwquypp U wpughuttiph npw-

T ¢

Jut Yhuwnwugpp hwdpufund G, wyyw Yhwdwptiup, np o = 0°):

brh o wulntup unip E, wyw DOM ninnuiulynia tnwuyynt-
uhg (ypku uly. 77) mubup.

. MD
sino=——, cosa=——:
oM oM

Puyg" OM =1, MD =y, OD = x:

Muwnh’ sina = y, cosa = x: (1)

Wuwhuny o unip wolywt uhunup hwjwuwp t M Yhnh
y opnhuwwnht, huly o wulywt Ynuhunup” M Yhinh x wpughuh:
bprb o wulniup mnpn L, pmp L, hnqwsd b (walynualp AOC-u,
AON-p i AOB-uu" uly. 77-nul) uad o0 = 0°, wwywi o wlyjwit upunt-
up b Ynuptunup unjuwbiu Juwhdwubtup pun (1) pwbwdbbiph:
Wuwhuny 0° < o < 180° dpowljuyph qunljpuugusd o wily-
Juwitt uhttniu Yngynid EM Yluph y opnphtiwapp, huly o wly-
Juitt nupuinmiu' M Ylaph x wpughup: Lwuh np dhwynp Y-
uwpowtwgstph Yhwnbiph (x, y) Ynnpnhuwwntbtipp uwhdwtwtwy-
Juo hu 0 <y < 1h -1 <x <1 dpswluyptpnud, wwuw 0°< o < 180°
dhowluwyph jnipupwtyinip a-h hwdwp wnbnh niabit hnlyuy
wuhwywuwpnipyniuttipp.

0<sino<1, -1 <cosa<1:
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Qwubtitp upumup b Ynuphtinuuh wpdbputipp 0°, 90° b 180°
wulniaubiph hwdwp: Hpw hwdwp nhnwpliup OA, OC & OB
Swnwquypubipp (yplu 4ly. 77): Luuh np A, C b B Yiwnbpu niubia
A(1,0), C(0,1), B(-1,0) Ynnpnphuwwnubipp, wuyu

sin0° = 0, sin90° = 1, sin180° = 0,

cos0° = 1, cos90° = 0, cosl180° = -1: (2)

o widjjuin (o0 # 90°) ypuiaqliu Ynsynl % hwpw-

sino

(3)

plepnipyniip, wjuhupt' tgo = :

cosaL

o = 90° nhwpnud tga-u npnpywd sk, pmuh np cos90° = 0, b

(3) pwtwdlh hwynwpwpp nununud E gpn: Oguwgnpstny (2)
pwuwdlp’ quumd bup tg0° = 0, tg180° = 0:

Oquwgnpdynmud £ twlb o wuljuu mwbugbtuh hwljunwpép,

npp Ynsynud | oo walpw fnypuiglin” tpwowlymd | octgos Wy-

uhtpt' o wtlgwt (o # 0°, 180°) Ynunwitigbitiu Ynsynud | S22

[elo {0 (4)

sino

Yoctgo =
hwpwpbtipmpntup, wja k g Sino;
o =0°Uua=180° nhiypnd oo wuljut Ynimwugbitup npnpgus sk,
pwtp np wyn nhwypnd (4) pwbtwdlbh hwpnmwpwupp nunund

qpn: Lwuh np ctgo = %, wjuhupt’ o wuljub Yninwuqhup
g0

wudhowwytiu wpnwhwynymd o wuljjub mwagtituny, o wuly-
Jut Ynumwagbttuh Yhpwnmpyniup thnfuwphuynud £ inwbgbituny:

36. bnwulpynuwswihwljut hhduwljui
unyunipnup

Lhwp 77-nud yunlbipgwé tu Ynnpnhuwnubiph Oxy
hwdwlwpgp b O Yhunpnuny dhwynp Yhuwppowtwghdn: Wn Yh-
uwpowtwgdh Judwjwuluu M(x,y) Ynnpnphtwwnubpny Ywnp ht-
nwynpnipiniup O Yhunpnuhg hwjwuwp £ 1-h: <wpyh wnubynyg
(1) pwuwdlp, wyu £ x = cosa, y = sina, gphup tpym’ 0(0,0)
M(coso, sina) Ytintiph htinwynpnipjut puwtwdbp: Unwumd tup

cos’ol + sin’o = 1 (5)
hwyjwuwpnipiniap, npp wmtinh muh 0° < o < 180° dhowljuyph gui-
Jugws o wuljjut hwdwp: (5) hwjwuwpmpyniup Ynsynud t Enwid-
Jibusunpudpute hpdnulpul inganyagniie: 8—pr. puuwpuiand wyn
unyunipjniup utite wwwgnighy thup dhwjtu unip wtljw hwdwp:

Oquuwugnpstiny tnwulniuwswthwlut hhduwlwa unyunt-
pIntup’ upnn kup oo wulyut uhuniup wpnwhwynby unga wuy-
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M1 (xli}’l)

. 78

Jjut Ynuptununy Jud hwjuwnwyp: Oppuwy’ quuby sino-u, tiph

3
CoSOL = ———:

. [ 3 1
(5) pwuwalthg quund Lup. sino =1 - cos’a = n aEE
Oquugnpstny (3) pwawdlp b inwuyynuwswthwlut hpd-

twlwu unyumpniop” o waljuu uphunup fud Ynupunup Ju-
pnn tiup wpnwhwynt] twl unyt wuljut mwugbuuny Jud hw-

3
Junwlp: Opptwl® gl cosa-u, tiph  tgo = _Z:

cos’o. N sinfor 1

b
COSZOC COSZOL COSZOL

w]uhhph‘1+tg20€= 122 Mpbdu’ 1+i= !
cos”o 16

(5) pwuwdlhg uwmwund bup

ol
Ccos~ o

16
COSZO‘=§: Wdd, ufuwnh mubbwny, np tgo<0, wjuhupl’

90°<0<180°, unwtnd kup' cosa = —% :

37. Ptpuwt pumtwdbbp

Gpptida hwpy £ jpumd gt 90° £ o Jud 180° — o
wntiuph wulynuttiph uhunwp, Ynuhtnup Jud nmwagqboup” mub-
twny o wufjuu uhtunwup, Ynuptntup Jud wnwaghuup: Wn nbiy-
pnd ogqunugnpéynid tit npn) pwtwdubip, npnup Yngymd Gu php-
dwl puwwdlibp:

Utiup ghwbtitp, np tiph nuinnutlnita tnwujjub unip wulyniu-
ubtiphg dbiyp hwjuwuwp £ o, wyu dymup hwjuuwp £ 90° - o
Puyg 90°-p pwgunn tpynt ump wulymuubphg dtilh uptnwup
hwwuwnp £ djnuuh Ynuhtunwhu: Wuhupt' bpb o-u ump wilyna
E, wyuw® sin(90° - o) = cosa, cos(90° — ) = sina (6)

Wdd gniyg wwitip, np sin(90° + o) = cosat, cos(90° + o) = — sinat (7)

Thgnip' oo = ZMOD L 90° + ov = M, 0D (uy. 78): Niukip, np x = cosoL,
y = sino, x; = cos(90° + a), ¥; = sin(90° + a): ODM W OD; M, nin-
nuaynia tnwuymuubpp hwjwuwp ba® pun inwlmuubph hw-
Jwuwpnigju tpypnpn hwywmwupoph (OM = OM,, ZMOD =
= ZM,0D;, 4D = £D; = 90°): Muwh" OD, = OD u M,D; = MD:
Pwyg OD = x, OD; = y;, MD =y,

M,D; = -x;: <bnbwpwp' x = y;, y = -x;, wjuhupl’
cosa = sin(90° + o), sinot = —cos(90° + o), npntinhg U unwg-
ymud tu (7) pwuwdltipp:
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Wdd wpwnwstiip pbipdwt pwawdbp 180° - o wnbiuph waljjut
hwdwnp:

Thgnip o = ZMOD b 180° - o = ZM,0D (ul. 79): Mukup,
np x = cosa, y = sina, x; = cos(180° — o), y; = sin(180° — o):
ODM L OD,M, ninnuuljmu tnwulymuutipp hwjwuwp tu (pw-
guwwnplip, pl hugm): Nwwnh® MD = M,D; U OD = OD;: Puwyg
OD =x, OD; = —x;, MD =y W MD; = y;:

Chwnbwpwp' x = - x; by = y;, wjuhupl’

cos(180° — o) = —cosa bt sin(180° — o) = sina: (8)

Swughtuh hwdwp pipdwt puwtwdbbpt unwgynud bu nyjug
wuljutu uphtnwp b Ynupunmuh wpdtipubiph dhongny: Ophtuwly’

tiph o # 90°, www’

_ sin(180° - o)  sino

tg(180° - o = = —tgq,
8l ) cos(180° —a) —cosa &
tipli o # 0°, wwyw’
. o
g (90° + ) = sin(90° + o) _ cosa -~

cos(90° + o)  —sina

38. Uknp Ynnpnhuwnutiph hwydwu
pwuwdlitipp

“Hhgnip npyws L Ynnprhuwwnutiph Oxy hwdwljupgp b
ny puguwuwfut y opnhtwwnny fudwjwlwu A(x,y) Yhwnp (@f. 80):
A Jtwnp x b y Ynnpnhuwwnatipt wpunwhwjnbitp OA hwwnyjwsh
a tipupnpjut b OA dwnwaquw)peh nt wpughututiph Ox npulywu
Yhuwnwugph Juquwd o wuljjuu dhongny:
Hpw hwdwp Buawltiop M vwunny OA dwnwqwph U dUhw-
ynp Ypuwrpowtwmgsh hwwndwt Ytwp: Cun (1) pwawdbp’
M Ytwnh Ynnpnhuwntubip bu® M(coso,sina):

Wuhupt' OM; = cosa, MM, = sino:: Ox wnwugphu A Ytwnhg
wnwihup AA; ninqnuhwjwgp: Mwnpqg k, np OA =g, OA, = x,
AA,| = y: OMM,; L OAA, tinwuynuutipp tdwt tu (LO-u pun-

hwtmp t, MM, | |AA)): Nunp’ OA _ A4, _ 04 , wjuhupl’
a oy OM MM, OM,

1 sino cosa

Uyuintinhg unnwunud tup.

X = acosa, y = asina: 9)

Ml(xl;)’l) M(x,y)
o o
D, O D X
vl 79
Y A(x;y)
[N
O M A %
Tl 80
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E" a

- T
a.b>0,a.¢c=0,b-¢c <0

vl 81

39*. dtljunpubtiph ujwywp wpwnwnpyugp

Utup wpntit ghntiup gnudwpty yayunputipp b gty-
nnpp puquuwwnby pyny: Yydd utipdnwstitp ytunputiph htivm
Yuwnwpynn Uh unp gnpénnnipmit’ Jynnpubiph uljwpjup pug-
dwwwinynidp:

Epynt yuunph uugup wpwnwnppuy Ynggmd £ upwog tip-
Jupnigynmutiph b ppliugny Jugquyws wuljjut Ynuhuntup wp-
mwnmwm:

a h b I{humnp‘uhnh ulujup wpnunpyup uiawlynd k

- -
a+- b Jud a b Cuwn uwhdwudwy’
- 5 5 = S
a- b=lal- | blcosz(a,b): (1)
- =
bph a U b Yuuinpubip mrmluhlu]lug b, wyuhupt’ L(a b) 90°,
-

wuww cosZ(a,b) =0 L, mphdu’ a b 0: Cwlwnwpép’ tph

- - - —

a- b=0uL a-unm b-uny qpnpuiui Yunp Lo, wyw
——

(1) hul\t{ulugm_r;tmmhhg umulgt%mg L, o, cosZ(a,b) =

Miptidt” Z(a, b) = 90°, wyuhupt’ a-u b b-u mnquhwywg b:

Wuwhun' kpgni ns qprpudui ldppnpllph wlugpup wp-
pwnpjuyp 0 Fuyl b dpuy i wyte nlwypnid, Epp win YElppnpalpi nin-
nuhwjwg ku:

Nuunpnipntt nupdptip Up Jupbunp hwtgqudwuph ypue:
(1) hwjwuwpmpju dwju dwumd gpgué o puguuwunyynn
ytiunputip, dhtsntin we dwunid puquuuwunljdw wpryniupp
phy E: Ljwwbiup, np tpym’ ny qpnjufutt Yulunpubiph wp-
wnwnpjup npulut (pugwuwlui) phy k, el tpwug Juqdws
wuyymup thnpp b (UGS £) 90°~hg:

Lblwp 81- nuI Z(a, Q 35 A(a c) = 90° A(b c) =125
Niptidu’ a : b>0 a c—O b : c<0

Jhunputiph uupjwup wpnwnpjut odnjwd L dh wpp
hwwnnipniautipny, npnup nnip Ynuunwdbwuhptip hwenpn nw-
uwpwuubipned:

Qupgtip b jutinpputp

298. NMwwnwujuwibip hwpglipht. w) Ywpnn k, wpynp, dhwynp
Yhuwppowtiwgsh Ytnh wipughup niubitwy htiinlyw) wipdtip-
ubipp’ 0,3; %; —%; 1%; ~2,8: p) Ywpnin £, wpnynp, dhudnp
Yhuwypowtwgsh Ynh opnhtiwnp nittitiuy htinlywy wipdtip-
utipp® 0,65 ;; —-0,3; 7; 1,002 : Mwwnwujuwup hpduwynptip:

*Wu Yt pnjuitnuynpniap yupunwnhp nuunidtwuppdwa ayme sk:



299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

13 5

Uwnnigtip, np M;(0,1), Mz( ) M3( ) My(—— )

A(1,0), B(-1,0) Yawtipu, hpnp, qunuymu tu dhwynp Yh-
uwpowtwgsh Yypw: 9ptip AOM,;, AOM,, AOM;, AOM,,
AOB wulniuutiph uhtunwuh, Ynuhtinuuph b mwugbtuh wp-
duputipn:

) 1 3
Quntip sino-, Liph w) coso = EX p) cosoL = — > ) coso = —1:

) 3 1
Suntip coso-U, tiphi w) sino = g p) sina = T q) sino = 0:

V2

3
Gunbip tgo-U, tiph’ w) cosoL = 1, p) cosow = — £, q) sino = -

L 0°<0r<90°% 1) sinot = E W 90°< o <180

Cupybip 120°, 135° 150° wulymuubiph upunwup, Ynupunt-
up b nmwughliup:

|

. 2
Yuwnmglp ZA-u, tph w) sinA = 3 p) CosA =
2

q) CosA = B

Uhwynp Yhuwppowtwaghép hwwnnn OA gwnwquyph b
wpughuttiph Ox npwwt Yhuwnwugph Yuquws wuljnt-
up hwjwuwp oz Gunbip A Ytnh Ynnpnhuwnubipp, bpb’
w) OA =3, a =45 p) OA = 1,5, o = 90°% q) OA =5,
o=150%1) OA =1, a =180° k) OA =2, o = 30"

Gntip OA wnwquygph b Ox npuljuu Yhuwnwugph Jug-
dwd wlniup, tph A Yanu niuh htinlywy Ynnpnhuwnubi-
no-w) (2.2), ) (0,3), @) (3,0, M) (-2v2.2V2):

Kpdwppw E, wpmynp, np tph cosa = cosP, wwyw o = f:
Muunwujuwup hhduwynptip:
Kpuwippwn k, wiprynp, np tiph sino = sinf, www o = B fud
o = 180° - B: Mwuwnwujuwup hhdtwynptip:
Pumnuwnbp sino—u b sinB-u, tph’
w) o< P <90°% p) 90° < <P < 180
Fumnuuwntip coso-u b cosp-u, tiph’
w) o< P <90% p) 90° < o< B < 180%
Punnuwnbp tgo-u b tgB-u, tiph’
w) o< PB<90°%np) 90°< o< PB < 180%

79




80

312.

313.

314.

315.

Ttwuwynptip wddwt Yupgny.
w) sin36°, sinl2° sinl172°
p) cos64°, cos34°, cos95°,
q) tg70° 1, tg30°:
Unt'p, mnfin, ph pnip wulmu £ A-u, bph’
w) sinA > 0, cosA > 0,
p) sinA > 0, cosA = 0,
q) sinA > 0, cosA < 0,

n) tgA > 0,

h) tgA < 0- .

Ormhp a h b ytunnputiph uljuyjup wpunwunpywp, teb
|a |— ) |— 3, huy upwug Yuquwd wuyniup hwyw-

uwp £ w) 45° p) 90° q) 135%
Swpyws k a Ynnuny ABC hwjwuwpwlynnu tnwulyjuu BD
pwipdpnipniap: Gwntip htimbywy yuunpubiph uujup
- - - > - T
wpwnwnpyup. w) AB - AC, p) AC - CB, q) AC - BD,
- -5
n) AC - AC:

316*. Spyws tu ABCD minnuiuljw Yhg Ynnutipp” AB=1ud b

=3 utk: Swpywé bl ninnuuljuu wulymuwagstpn,
npnup hwwnymd o O Jhwnmd: SGwnbtip blunnputipp
- - -
ulujjwp wpwnwnpujabtpp. w) OA - OB, p) OA - OD,
- - - -
q) AB-AC,n) AD - AC:
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40. E-tnphd Enwulywu dwlkptup dwupt

[Flnplnl: Emualjwn dwljtpbup hunjunnup b apa
kpyni Ynndblph U npuuagny lpuquwd waljjpuua uhtiniup

wppunpuh hleupl:
Wuuignignud: ‘thgnip ABC nwtljut Ukip BC = a, CA = b,
U S—p wyn bnwuyyut dwybpbut b Uyuwgnighiup, np’

S = labsinCI
2

Lhpdmsétiup C ulygqpuwlytivnny Ynnpnhuwwnmwyht hwdwljwpag
wyjuwtiu, np B Yawnp gunuaygh Cx npulut Yhuwnwugph Yypw, hul
A JYtnu mubitw npulut opmhtuwwn (4. 82): SYyjwy inwuljuu

1
dwybptiup uptph b hwpyty S :Eah pwuwdlny, npwntin A-p
tinwuyyuu pwpdpnugymut b Fuyg A—p hwjwuwp £ A Yhwnh op-

nhuwwnht, wjuhupt' A = bsinC: <hwnbwpwp™ S = %absinC:
[Flenplodtc wwywgnigywd

41. Upumuttiph plinptiup

[Flnplnl: Enwadjuin Ynnilpp hwdlndhwyuuljpun
ko hwunphuwpulpug walyyniaabiph uhaniuabkphi:

Uwugnignid: thgnp' ABC tinwuljut by AB = ¢, BC = a,

— b — ¢ .

sinA  sinB sinC’

Cuwn tnwuljwt dwytiptiuh dwuhu pnptidh’
1
S=—
2
Unwoht tipynt hwjwuwpnipniuhg unwund bup

CA = b: Uqugmglitp, np

absinC, S :%bcsinA, S :%acsinB:

1 . 1, .
EabsmC =5bcsmA, npintinhg’ oA smc: &hyw unyu
Ytpw' tpypnpn L tppnpn hwjwuwpnpymiuubiphg hinnnd k

a . a b c
: u = = :
sinA sinB Juwhuny sinA sinB sinC

[Fhnpledt wuywgnigywd L

Mupqupwinid: Uyugmghup, np mutdpuus Ynmip
U hwimhupulpug wialjpuun uhtiniuh hupupbipnipegniap hue-
yunnup | bmubdjjuin wppnpuuqopuy spgwinugoh ippunluqohie

A(b cosC; bsinC)

b hl\c

C a B x

. 82
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. 83

b a
X

B(c;0)

C(b cosA; bsinA)

Wuwyugmgnul: Fhgnip' R—p ABC tinwtljjuiit wipunwugdws ypow-
twash wnwyhnu E: Wwyugmgtitp, np B—C;‘ = 2R YJuwd BC = 2RsinA:
sin

Swutitp BA; wpwdwghép (#4. 83) L nhwwpltup A;BC tin-
wulymup (A; b C Yhwnbtiph hwdpulubm nbiwypp nhwnwpytip
hupunipny): Wn tnwuljwa C wulnup ninhn k, ntunp’
BC = BA;sinA: Puyg sinA = sinA: buljuwtiu, tph A, Ytwnu pu-
Qué £ BAC wnbtinp Yypw (2. 83(w)), wmyuw LA, = ZA, hul tiph
puluws & BDC wintinh Ypw (4. 83(p)), mwyuw LA, = 180° - LA: by
utily, U dniu ntiygpmd sinA; = sinA: <hinlwpwp® BC = BA,sinA,
YJud' BC = 2RsinA:

Wuwhuny Judwjwlwu ABC tnwuljuu hwdwp, nph Ynn-
Ubipi tu® AB = ¢, BC = a W CA = b, mtinh mubt htinnlyw) hwjw-
uwpmpyniaubpp’

a b c

= = = ZR’
sinA sinB sinC
npuntin R—p wpunwgdjw] opowtwgsh yunwypn k:

42. YUnupunwubtiph phinptidp

[Flinplnl: Emualpwt Ynnpdh pumuljniuht huwaju-
uwp b djniu bphni Ynnpdbph pumulniuhabph gnidw-
phit' hwinud uyn Ynpdlbph b ppuuiag puquuwd waljun
lnuptinmiup wppuunppugh Ypliinelpi:

Uwugnignid: thgnip ABC tinwuljwt Uk AB = ¢, BC = g,
CA = b: Uugmghiup, np, ophtiwy’

a’ =b* + ¢ - 2bc - cosA: (1)

Lhpdmstiup A uljgpuuytivnny Ynnpnhuwwnmwyht hwdwlwpag
wjuwtiu, huswhtiu gnyyg L npdwsd aup 84-nud: Uyn nbiwypnid
B Yhwp Ynubuw (c,0) Ynnpnhuwwnubp, hull C Yhwp'
(bcosA, bsinA) Ynnpmhuwwntbip: Cuwn tipyne Yawnbtiph htinwynpnt-
PJwl pwuwdbh’ unwund bup.

BC* = a* = (bcosA - ¢)* + b’sin’A = b’cos’A + b’sin’A -
— 2bccosA + ¢ = b + ¢ - 2bccosA:

[Flinpladt wuywgnigywd k-

Ynuhumuubph pbnptdp tppbidu wadwund Gu nipugnpuup
punhwipugywo plinplnl: \nwhuh waquunwdp ywydwuwynpgus
wju pwuny, np Ynuptnwbbtph phinptida hp dby pnjunuynd L
twl Mnipugnpuuh phnplidp” npybiu dwutwynp nhwp: Ppnp,
tipki ABC tinwljut A wtlnitp ninpn £, wwqu cosA = cos90° = 0,



U (1) pwuwdlhg unwgymu £ @® = b* + ¢, wyuhupl' ubippuwdh-
gh pwnwlnuht hwjwuwp £ Eotiph pwnwynuhubiph gnudwph:

43. bnwulymuubtiph ndnudp

Bnwuljwt nsnd Ynsynid £ upw pninp ytig nwpptiph

(wy | bpbp Ynnup b bpbp wiljui) quubp Gnwalyniup npn-
onn nplk tiptip wpqwé wmwppbiph dhongny: “+huinwphtitp tnway-
jniutipph médwt tptip futinhp: Wn pupwgpnid Jogunwagnpstiup
ABC tnwuljjut Ynnutiph htimlywy pwawynuwdp. AB = ¢, BC = g,
CA=b:

tounhpl: bnwljwi jniondp’ ppfwd Ephnt hnpdn b upuig
hwaquwd walyjniuny:

Spijwd bu a-u, b-u, LC-t: Gpukly c-u, LA-u, /B-u:

Lnionnk: 1. Cuwn Ynuhumutbiph pinpdh’ qunumd bup c-u.

c= \/612 +b% —2abcosC

2. Oquytyny Ynuhumutbiph plinptidhg” unwund Lup.
b? +c* -a?
2bc

A wulntup gununud Gup wnjnuwyny Jud hwygwplhsny:

3. 4B =180° - LA - £C:

tounhp 2: bnwdjwi jnonudp’ yppajwd Ynpdng b apade wnpb-
Jalep Eplynt wadyniany:

Spjwd L a-u, /B-u, ZC-ti: Fpuby LA-u, b-u, c-i:

Lnionnl: 1. ZA = 180° — 4B - £C:

2. Oquytny uhunubtiph phinptidhg” qunumd bup b-u b c-u:

COSA =

sin B sinC
b=a——,c=a—

sin A sin A
tounhp 3: bnwbdjwiu jnionidp’ ppjws Eplp Ynpinag:
Spijwd Lu a-u, b-u, c-t: Fpabyy LA-u, £B-u, LC-ln:
Lnzonnk: 1. Oqunytigny Ynuhunutitiph phinptidhg” utnwund bup.
b* +c* —a’

2bc

A wulniup gununud Gup wnjnuwyny Jud hwygwplhsny:
2. Lnyu Yhpw gunund tup twb B wuyniup:

3. £C=180° - LA - 4B:

Oppuwl: dmwnpnih qunwlp gunuynd £ $ninpnih nuy-
nh A Yhnnud pupywuwdnnbph B U C hhdptiphg 23 U b 24 U
htinwynpnipjwt Yypw (4. 85): dnunpnihunp qunula niqupynid
E ntiyh nupuyuup: Sntip wju o walyniap, npny qunuyp dinomd
L nupwwup, bph nupwwuh jwjunipniap 7 d L

COSA =

83

. 85
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a

[.nionnl: Fhinkup ABC tinwulynup, nph ququpubpu ba A-u'
qunuh quujws Ytwp, B-u b C-u' nupwwuwdinntiph hhu-
phipp: Cuwn utinph wyjuwubph’ ¢ = AB =23 U, b = AC = 24 ,
a = BC =7 u: Qu wnyjuubpp puwjwpwnp ta ABC tnwblyniup ni-
st b oc walyniup gunubipne hwdwip (ypku uiiphp 3-p): Unuhtuniu-
utiph punptidp oqumpjudp quumd tup cosA-u (o = ZLA).

b2 +c*—a® 242 +23*-7%

COSA = =
2bc 2-24.23

Yuwnwpbny hwyynudubipp” wnnuuwyh fud hwyqupyhsh og-
umpjulp qunumd bup A wulymup: Unwgynd £ o= 16°57"

44, Qunpnnujut wuwwnwupubp

Bnwilnuwswthwlwi pwtwdbbpp puwyunptic Yhpwn-
ynud Lo nbnuupnd quiwqui swthnquljut wpuwwnwupubip
Juwnwptijhu:

w) Unwpljuyh pupdpnippui sunpnnlp

Gupwnpbup wwhwagynid T npnpty hus—np wnwplwugh
AH pupdpmpmup (#4. 86): Fpw hwdwp wnwpluih H hhuphg
npnwlh a htinwynpnipjut Yypw tptivp dp B Yuwn b swihtiup ABH
wulyynmup. ZABH = a: Un wjwujutipny AHB ninnulyniu tinwuly-
jmuhg quunud biup wnwplwyh pupdpmpymup’ AH = atgo: bph
wnwpluyh hpdpp wudwwnsbih E, www Gupbiph Ejupyb) wjuwbu.
wnwplyuwyh H hhdpny wugunn nplk ninnh ypw dhdjwaghg npn-
owiljh @ htinwynpnipjwt Ypw tpnd bup Gpym Yawn' B-u b C-u, b
suthmd bup ABH U ACB wuyniuutipp. ZABH = o W ZACB = f3
(ypliu uly. 86): Wu nnfyujubipp pwjwpwp b ABC inwuljjwlt pninp
wnwppbpp, dwubtwynpuwbu AB-u npmpbipm hwdwp:  Ppnp,
Z/ABH-p ABC tinwljjutt wpwnwpht wlyniut £, niunh’ ZA = o - B:
Oquwgnpstny uhuntutiph phinptdp” gunund Lup AB Ynnup.

_asinf
B sin(ot—B)

ABH nminnuuljniu tnwuljniuhg gununid hup wnwpluwjh
AH pwpdpmpymup. AH = ABsino: Wuwhuny’
AH = asino.-sinfl

sin(o — )

p) Buduapsbgh Ylaph hnunnpnipjui npnpnidp

bupwnptup wwhwuoynud I qunuly A Ytnhg dhtsh wadwin-
shh C Ytinp inwé d htinwynpnpyniup (4. 87): <potiup, np udwt
futnhp dtitp st kup tnwulniuutiph tdwunipjuwt hwywnwthy-



utiph dhongny: Wdd nhunwpltup juunph nsdwt by wy) Gnwu-
uwl oquwgnpdtiny tnwulniuwswthwlut pwuwdbbpp:

Stnwupmu punpmud tup B Y b swihmud AB hwwnyjwsh
¢ tplupnigyniup: Wunthtinle oquwgnpstinyg  wulniuwswth
uwpp' swihnud kup A b B wulymuubipp. ZA = o, ZB = B: Wu
nyjuubpp, wju £ c-u, o-u, -u, pujupwp it ABC inwulyni-
up st u d = AC htinwynpmpiniap npnobint hwidwp:

Luwju quutitp ZC-u U sinC-u.

ZC=180° - a - B, sinC = sin(180° — o — B) = sin(a + B): Y-
unthtinl, upuimuttiph pinptidh oqunipywlp, guutiup d-u: Lwuh np

AC

317.

318.

319.

320.

321.

322.

323.

324.

325.

- =AB,AC=d,AB=c,AB=B,ulu1u1d:
sinB sinC

csinf
sin(ot+P)

Qupglip b jutinpputip
Gunbtip ABC tinwuljwt dwytiptiup, tph® w) AB = 68 ud,
AC = 4 ul, ZA =60°, p) BC=3ul, AB= 182ul, /B =45,
o) AC =14 ul, CB = 7 ul, £C = 48"
ABC tinwuljjwt dwytiptiup 60 ud® k: Gintip AB Ynnup, tiph

AC =15 ul, ZA = 30"
Gwnbtip ABC tnwuljwt dwhtiptiup, iph’ w) ZA = o, hul

B L C ququpttiphg nupjwsé pupdpnipniiutipp: hwdwww-
wnwupuwtiupwp hwjwuawp G by Wb, p) ZA = o, ZB =, huly
B ququphg nmwpywsd pupdpnigniup hwjwuwp b A:
SGuntip hwjwuwpwupnit tnwujut duytiptiup, beb upw
upniupp 2 ud £, huy hhdpht wnpupbp wulniup” 15°%
ABC tinwuljut Uiy ZABC = 120°, AB = 6 uu, hulj tmwuy-
Jwt dwltipbiup hwjwuwp b 643 ud® Snbip BC-u:
ABC tinwuljjut utip AB = 3 ul, BC = 4 ud: BD-u tinwuljjw
Ypunpn k, bW LABD = o: Gntip ABD tnwuljjuit dwljiptiup:
ABC tinwuljuu utig AC=8ud, BC=6ul, ZC=o: AA;—
L BB;—p tinwuljwtu dhouwgstipu tiu, npnup hwwnymd tu
O Ytwnnud: Gntip AOB; tinmujuu dwybtiptiup:
ABC bnwuljwu dtiy AA,-p U CC;—p dhouwagdtp b,
npnup hwwnygnud G O Yanmd: AA; =9 ud, CC; =12 ud
ZAOC = 120° Gnbtip ABC tmwuljjut dwljiptup:
Uhtunwutiph W Ynuptunwutiph ptinptidutiph  oqunipjudp
[nwstip ABC tinwuYyniup, tiph.

w) LA = 60°, ZB = 40°, ¢ = 14,

p) LA =30°% £C=75° b =4,5,

q) ZA =80° a =16, b = 10,

85
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326.

327.

328.

329.

330.

331.

332.

333.

334.

335.

n) £B =45° ZC =70° a = 24,6,

L) ZA=60°a=10,b=7,

qQ) a=63,b=6,3, LC = 54°,

L) b =32, c=45, LA = 87°,

n) a=14,b =18, c = 20,

B a=6,b=73c=48:
ABC tnwuljuu utip AC = 12 ud, ZA = 75° ZC = 60"
Gntip AB-u U Sppc-t:
Gunbtip ABC tinwmuljut Ynndbipp, tph LA = 45°, £C = 30°,
huy AD pwpdpnipiniup hwjwuwp £ 3 U:
Gntip tnwuljjut fhunpnubipp, bpb upw Ynnubphg dbyp
hwjwuwnp k£ a, hulj wyn Ynnupht wnpuptp wulyjnuutpp
hwjuuwp tu o b B:
Nwpqty, ph unipuaym’u, nqnuitlym’u, ph prpwulnia
I tnwulynup, tpb upw Ynndbpp hwjwuwp Go® w) 5; 4 b
4,p)17;8L 15,q) 9% 5L 6:
Cpowtwgsh uti9 mwupyws tin E Yhwnnd hwwnynn AB b CD
Jwuptipp: Gwnbip wyn quptph ugquws ump wuyymup, beh
AB =13 uld, CE=9 ul, ED =4 ud, huy B i D Ytinmtiph ht-
nwynpnipniup hwjuuwnp 4+/3 utl:
ABC tinmuljju Uiy ZA =10°, £C = 20°, AC = 10 ud: Gntip
wyn tnwuljjuut wpnwgdwd Jpowtwgsdh ywnwyhnn:
ABC hwjwuwpwupnit tnwuljjut B quguph wuljniup
120° k, AC = 2+/21: Gunbip AM dhguwghdp:
bnwuljuu Ynndbipt Gu® 13, 14 b 15: Gnbip bnwaljuut

wpunwgdwé ypowtwagsh wnwyhnp:
ABC niqnuulnt tnwtljjwu dts (£C = 90°) CD-u Yp-

unpn |, ZA = 15°, AC = +/3 : Qunbip AD-u:

“Hhunnp gunaynud £ 50 U htinwynpmipjut ypw uh wpnu-
pwyhg, nph pwpdpmpiup mgmd E onpnotip (4. 88):
Wuwwpwyh hpdpp tw wbiuumd E hnphgnuh tundwdp

100 4

Tl 88 . 89



336.

337.

o

10.

2° wuljuu wwy, huly ququpp  hnphgnup aundwdp
45° wuljwt wnwl: Nppuit £ wynmwpwlhh pupdpniejniap:
Stnh juyunipyniup npnptint hwdwip ghitnwthht, dhdjutghg
70 U htinwynpmpjuit Yypw ok b tpym Y™ A-u m B-u,
L swthly tiu CAB W ABC wuyniutipp, npuintin C-u Ujnwu
wipht’ gl tiqphu Yhg Juiuquws swn E: Mwpqyt k, np
ZCAB = 12°30', ZABC = 72°42": Qntip qlinh [wyunipjniup:
Uwph ququphtt u dh wawnwpwy, nph pupdpnipiniup
100 U k (@d. 89): Unnpnunmud gqunugnn hus—np A wnwplw
nhwund bt bwpu wymwpwlh B qugquphg, npntinhg wju
tiplnud £ hnppgnup tundwidp 60° wuljjut wwy, wjunt-
htinl” wpnwpuwh C hhuphg, nputinhg wyt iplinud £ 30°
wuljut wnmwl: Gwinbip uwph H pupdpnipjniun:

TLNhlo X-b urfyunihE-8UL SUrser

. dbtiphpotip, pt npu E Ynsynid ninnuiaynita tnwujut unip

wuljuu uhunwy, Ynuhuniu, mwbghlitu, Yninwaghuu:

. Uywgmgtip, np tiph dh nuinnuiayynia tnwaljjut unp way-

jnitap hwjwuwp £ djnuu nipnuiayynia tnwaljut unip wuy-
jutp, www wyn walymuttiph upunwutpp hwjwuwp b,
Unupumutbipp hwjwuwp tin, mwngbuuutipp hwjwuwp Gu:

. Push ta hwjwuwp uhtnh, Ynuhunh b mwagbuuh wp-

dtiputipp 30°, 45°, 60° wulnubbtiph nbwypnd: Pugwuwn-
ptip, ph huswtiu Gu gunund wyn wpdtiputipp:

. Gotip Ynnpnphtwwnutiph wnwugputipp b Junnigtip dpw-

ynp l{humgpgwhwqhbn: Pwguwnnbip, ph thu{hu Juptijh
L unniglp wpjws M(a,b) Yhwp qunuymd E wym Yhuw-
2nowitigsh ypu, ph ny:

. Puguwwnnptip, pb hug tit 0° < o < 180° uhowljuyph o wuy-

jwl uhtnwup b Ynuphtniup:

. Pt £ Ynsynid o waljjuitt inwiuglitu, b fugp” Ynuinwiaghiu:

a~h np wpdbiph hwdwp tnwugbuup npnpyws sk b s’

. Ugugnigtip bnwaynitwswthwlut hhduwlwa unyunt-

pynLup:

. 9plip pipdwt pwowdbbipp:
. Upwnwistip wjt pwtwdlbipp, npnup ny pugwuwlut op-

nhuwwnny A Yhwh Ynnpnptwwnubipt wpunmwhwjunnd Gu
OA hwwnjwsh tplupnpjuu b OA wnwquyph nt Ox
npuwlwt Yhuwnwugph Juquws wuljut dhongny:

Ry | bpym ybunpubiph uuyup wpnwnpugp: 0°p nbg-
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11.

12.
13.
14.

15.

16.

338.

339.

340.

341.

342.

343.

344,

345.

pnud tiphne ny gpnjujut Yyaunnpuiph ujugyup wpunwn-
pup w) huwuwp k0, p) dtd k 0-hg, q) thnpp £ 0-hg:
Auuytipwbp b wywgmgtip tinwuljuu dwytptivh dwupu
plinptidp  (tinwuljwu Jwltiptiuh hwynudp pun tpym
Ynnup n npug Juquws wuljub):

Quuytipybp b wwywgnigtip uhuntuutiph phnptidp:
Quutipybtp b wwwgmgtip Ynuptnuutiph ptinptidp:
Py b ipwtwlymu «bnwaljua jnsnid» punwuwyuljgnt-
pImup: Auwlhtipwtip inwuljuwu médw tptip hhduwlwu
fuunhpubipp b pwgwnptip, ph htswtiu Gt npwbp MeYnid:
Pwgwwnplip, ph huswtiu Gt npnynd wnwpuyh pupdpnt-
pyntup, nph hpdpp wudwwnsth t:

Fwuguuwnnlip, pt huswtiu G npnynud wudwwnstith Yawnh
htinwynpnipniun:

Lpwugmghs juunpputip

ABC hwijuuwpuupni tinwtljw uby AB=AC = b, ZA = 30"
Gntip BE W AD pwpdpnipniutipp, htswbu twh AE, EC,
BC hwunywsutipp:

Guntip ABC tinwtljwt dwtiptiup, tph’ w) BC = 4,125 4,
ZB=44°, £/C=72° p) BC=4100U, LA =32°, £C =120
Oquuwgnpdtny uptmutiph plinptdp” st ABC tinwiuy-
jniup, bl w) AB =8 ul, ZA = 30°, Z/B = 45° p) AB =5 ul,
/B =45° /C=60° q) AB=3ul, BC = 3,3 ul, ZA = 48°30,
n) AC = 10,4 ud, BC = 5,2 ul, /B = 62°48":
Oquugnpdtyny Ynuhunwubtiph phnptidp’ mstp ABC
tnwulyniup, iph’ w) AB =5 ul, AC = 7,5 ul, ZA = 135°,
p) AB =242 nu, BC = 3 nu, ZB = 45° q) AC = 0,6 1,
BC = g nu, £C = 150

ABC tinwuljjuu AB Ynnup 15 ud &, hul AC Ynnup® 10 ud:
Ywpnn L, wpnynp, (huby sinB = %:

Bnwtljwt ipym Ynndtipp hwjwuwp G 5 ud b 6 ud: Ywpnn
L, wiprynp, 5 ud Ynnup hwunhwwlwg wulyniup jhuty pne:
ABC tnwuljjuup utipgdws k ypowtwaghé, nph ywunwyhnn
243 I, ZA = 80°, £C = 40° Guntip AC-u:

ABCD gmquhtinwqsh Ut AD = 2, ZBAD = 60°, BELAD,
BE =24/3: Suntip gniquhbinugsh dbé wulyniuwgsh tip-
Jupnipniup:



346.

347.

348.

349.

89

ABC tinwtljut AB Ynnup 4 ud L, huly BC-u’ 5 ud: bnwuuly-
juwb dwltiptiup 5v3 ul® L Gntip B ququphg hotigpwd
pwpdpnipniun, tph cosB < 0:

DEF tinwuljwuu utip DE = 4,5 nu, EF = 9,9 nu, DF = 70 uu:
Sntip tnwtljjwu wulniuutinp:

Gntip ABC tinwuljjuu AD Yhunpnp, biph LA = o, AB =,
AC=b:

Uwuwgniglip, np A(3,0), B(1,5), C(2,1) ququputipny
tinwuyyniup pnipwulyniu tnwuyyniu k:
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Tl 90

qLNhrv XI

tppuwsuhwljutn didnipynmautiph
hwynudubip

§1 pU2UULUSNFLLENMP UUUGPBULEN P
3UC4UUL PULURGYED

45. 2mquhtinuqgsh dwljtiptup
hwyydwtn pumttmdbip

“Fhgnip' qmiquihtinugsh Yhg Ynnubipu tu a-u b b-u,
hul upwg Yuquws wulymup’ o-u: Wyugmgtiup, np gniquu-
hbmuqoh S wljlipbup hwjunaup | upau Yhg Ynndbph U
nnuag lpuquwd waljjun uhuniup wpyuunpughy, wy-
uhuipts’ S = absino. (1)

2niquhbinughép wulniuwgsny wnpnhynd £ tpynt hwjw-
uwp tnwulnuttph, npnughg nipupwsniph dwytiptiup npny-
ymd £ S, = %absinoc pwuwdliny (uf. 90):

Chwnbwpwp' § =28, = 2-%absinoc =absina, huyp b ww-

hwgynud Ep wwugmgti:

Mupqupwonul: Lwth np gniquhtinugdh nipwpwuyjnip
Ynnupt wnpupbp wulmuutiph gnidwpp 180° k, U, puwnn plipdw
pwuwdlh, sin(180° - o) = sino, www (1) pwtwdlp &hpn | wb-
Juju wyu pwihg, ph a-0 upw wulymuubiphg npu k:

46. -Lwunwuljjut dwlhptiuh putwdlp

Uwwgmgtiip, np ninnighly punwaljjuui dwljbpb-
up hwijunaup E apu waljjniinuqobiph U npuuag lpuquwud
waljjua uptniup wpyuunppugh Yhuh:

“Thgmp' ABCD puwmwtljut wulymuwgstph hwwndwt Yhwnp
M-ut, hulj upwg Yuquws wulynmup® o-u (&4. 91): Runwulnt-
up wulynitwgstipny wpnhynud £ snpu tinwaljju: Ogunybup dw-
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Ytptiwutiph hwwnynipniuhg, tnwuljut dwltiptiuvh pwtwdlhg b
wjunthtitnl uwnwptitp wpunwhwjnnipjut yupqbgnud.

S = Sams + Svc + Somp + Soua = %AM - MBsino. + %BM-
- MCsin(180° — o) + %CM-MD - sino; + %DM- MA - sin(180° - ) =
%sinoc((AM - MB + MB - MC) + (CM - MD + MD - MA)) =
%sin(x(BM - AC + MD - AC) = %AC - BDsino:

Wuwhuny' bpb pwnwuljut wulymuwgstpp tywuwlbup
d, b d,, upwug Juquws wulymup’ o, wwyw punwiljuu S dw-

1
Ytiptiuh hwdwp unwtnd tup. S = Edle sina ; 2)

Uwutwynp nbhyptin:

w) Rwuh np phpualjui hudwp o = 90°, hul sin90° = 1,
www tinuayyut dwhtiptiup hwpdynud £ § = %dld2 pwuwdliny:

p) Pwuh np nipnualjuwa woyniuwgstpp hwjwuwp bt

1, .
(d, = d, = d), wyw upw dwlbpbup hwyygnud £ S =3d2 sina

pwtwdluny:
q) Lwth np pwnwlniun: wuyymuwagstipp hwjwuwp tu b
ninnuhwjug (o0 =90° b d; = d, = d), muyyu upw dwltipbiup hwyy-

1
ynud & S = Edz putwaling:

47. Stpnup pwiwdlp
“hgnip' a-u, b-u, c-u ABC tnwuljuu Ynnubipu bu:
Uwwgnmgtitp, np wyn tnwuljut § dwlbptiup hwpyymd E

S=p(p-a)(p-b)(p-c) pwuwaliny, npwntin p-u Enwblw Y-
at+b+c
—

Cuwn tnwuljwt dwybiptiuh dwuptu pbinptidh’ § = %ab sinC,

uwwwpuaghdu k. p=

. 2§ .
npwntinhg smC:E: Cunn  Ynupunmuubiph  phnptdh
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b 2 . 612+b2—C2
c=a + b - 2ab - cosC, npntinhg COSC:7: Wdu

ogqutyny sin®’C + cos’C =1 unyumpjniuhg’ uwnwbnd bup.
48%  (a% +b%* -c?)?
a’b? 4a%b*
Yuwnwpbitp dbwthnjunipiniuttin.
168> = 42> —(a® + b* - )* = ab + a* + b* - H)(2ab - a* -
P+ =((@a+b) - -(a-b)=(a+b+c)(a+b-c)(c+
+a-b)(c-a+b):

Lhwwnbtitp, npa+b+c=2p,a+b-c=2p-2¢c,c+a-b=
=2p-2b,c—a+b=2p-2a

Uwnwunud tiup. 168° = 2p(2p - 2a)(2p - 2b)(2p - 2c):

Wuwhuny' §* = p(p - a)(p - b)(p - 0),

npt S =V PP -a)(p-b)(p-0):

Wu pwtwdlp hwynuh t hpt hmowhwt dwpbdwnplnu
Ltpnup wumuny (<ipnt Whpuwunphwgnt suunjutu b dwh-
Juu wmwpbpytipp hwjwnup stiu, bw wwypt) £, hwjwuwpwnp,
U.p.w. 1-pu ud 2-pn nupbtpmd):

Uwubwynp nbhwp. aynnung hwjuwuwpwlnnud tnwly-
Jjwb dwltiptiut wpunmwhwjnynd E htinbyw) puwtwdbny.

3a a a a_azx/g‘

=1:

48. tnuulyu dwltipkuh, Ynqutiph b
wpwnwgdywy pgwtwgdh unwyhnp fuwp

“hgnip' ABC tnwuljutu Ynnudtipu Gu a-u, b-u, c-u,
dwltiptiup S—p, hulj wpiwgdjuy zpgwtiugsh ywnwidhnp R-p:
abc

g = 47¢
Uwwgnighiip, np T (3)

Puluwtiu, niutiup S = —ab sinC: Cuwn uhunwtitiph phnptidp’

sin C =2R, npntinhg sinC = —: Stqunptny dwltiptiuph pw-
¢ _abc

* N S = — b -

twdlh dbiy uwnmwund bup > SR 4R’ > hugp by

hwtugynud Ep wwywgnighy:

(3) pwtwdlip pnyg £ wwhu gl npdus Ynndbipny tnwtly-
Jutt wpnwigdjug opowtigsh pwnwiyhnp:

fotunhp: Ginuby tnwujut wpnwgdjw Jpowtiugsh yunuy -
np, biph wpJws bu upw Ynndbpp” a =4, b=7,¢c=9:
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Lnionnl: Luu hwpbitp wyn tnwtljuu dwlbpbup oqunyb-
iy Supnup putwdlhg’ S=/p(p-a)(p-b)(p-c), nputin

p:l(a+b+c):Umu1hmdhhp.p=%(4+7+9):10,11
2

S=\10-631=645:
Wdd, oqunytiny (3) pwuwdlhg, unwunud titp.

R=9be_479 42 g4 5.

S 65 A5

49. Yuunuwynp puquwuljywi dwlkptuh,
upw Ynndtiph b ulipgdywy pgwitiugdh
2wnwypnp hwydw putiwdetip

Thgnip' S-p Juunuwynp z-wuljwu Jdwlbpbuu
a,-p upw Ynnup, P-u’ wwpwghdp, hulj r-p b R—p hwdwww-
nwujuwtwpwn ttipgdw) b wpwnwagdw] powtwagsdtiph wnw-
Jphnutipt tu: Lwju wwwgngtitp, np

S=lPr:
2

(1)
Ppnp, pwquwuljuu Yhunpnup dhwgutitp tpw ququplb-

phu (2. 92): Wn nbiypnud puqlwufniup wpnhynud £ 72 hwn

hwjwuwnp tnwulniautiph, npnughg upwpwsniph dwlytiptiup

1 . 1 1 1
hwjwuwp L Ea"r : Lhnbwpwp S = el = E(na,,)r = EPr :

Wdd wpunwstiup htinbyw) pwawdltipp.

a, = 2Rsin 180 , (2)
n
r = Rcos 180 :
n (3)

Uju pwuwdltiph wpunwsdwu hwdwp ogquytiip uljup 92-hg:
A,H,0 niqquiuntu binwtlju dty’

A, =% 2122 1500 — 9o~ 180

2 2n n

180°
n

]= 2Rsin 180 R

Lhwmbwpwp' 9 =2AH, =2Rcos[90° - .

puy r = OH, :Rsin[90°—180 ]:Rcos180 :
n n
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(2) pwuwdlp vty punmubny #n = 3, 4, 6, unmwumd Lup wp-
nwhwjnnipymuubp” Juunuwynp tnwulju, punwynunt b fu-
unuwynp Ytguwuljuu Ynndph hwdwp.

as :2Rsin1830 = 2Rsin60° :2R-§:R\/§, (4)
a, =2Rsinlgf = 2Rsin45° :2R-g:R\5, (5)

o

ag = 2Rsin 289~ 2Rsin30° =2R~%= R: (6)

50. Puquuupuntiph dwytipunypubkph
dwltiptiutitipp

Shwntiip, np Nipwpwtsnp puquuthunp dwybiping-
prp Juauyws L pwagdwilniuubtiphg, npnup tpw thunbiptt Ga:
Oquybny dwltipntiuutiph hpduwlwu hwinynipyniautiphg ™ Jupt-
1h £ hwpyty gumuljugws puguwuhunh duybtiplinyph dwltptiup.
npw hwdwp hwpluynp £ twpu hwygt) pugqlwthuwnp pninp thu-
wntiph dwlhtiptiuutipp, wjunthtinnle unwgyws dadnipniautipp gni-
dwpty: bPuy Ybpwpbipmd [ Ghunbtiph dwlbptiuubtipht, www
npuiughg nipupwtsjnph hwdwp, upugws wyjwiutphg, hwp-
Juynp E punpti] wyuwhup pwbwdl, npny hwpdwp Yipup hwpybg
wjn pwquwujuu duybptiup: Uwlwyu uptive, np npny puquw-
Uhuntiph hwdwp YJuppp squ wnwudhu-—wnwudht hwyybtgm
tupw pninp tpuwnbph dwytiptubbpp: Opptwy’ unpwwpnh b
ninnuulnuwuhunh hwdwp dtop wpnbt wpnwst) Gup pw-
twdltip, npnug oqumpjulp dphwugqwuhg Jupnn bup hwpybg
upwig dwhtipunypubph dwytptuutipp (nbu 45-46-pn Ywnbpp
8—pn nwuwpwuh nuuwgppnd): Wuwnbin Ynhnwpybup wynwh-
uh wy] dwpdhuutiph opptwyutip hu:

w) Ywianbtunlnp yphquugh dwhbplingph dwlbpbup

Thwwpltiup wyuwhuh ninpn wphquw, nph hpdptipp fuun-
twynp pwadwulynu Gu. wynwhup yphquwubipp Ynsynd tu Ju-
untuwynp wphgquw: Ywuntwynp #-wulnu wyphquwih hhdpp
Juunuwynp n—wuljmu pwquuulnia £, hul Ynnduwght thunti-
pp’ dpdjuug hwjwuwp mpnuomuutp Gu (@ 93(w)): bph
wphquwyh hpdph dwltiptiup tpwtwltiup Sp—ny, huy Ynnduwht

w)

Npfqiiuyh dhulyliplingph hojudpp

p) .

Tl 93 Uhuwnbiph dwytiptiuutiph gnudwpp, wyuhipt wphquwh Ynndow-
1ht dwtiptinyph dwltipbup® Sy, wgw win, wphquwih ippy dw-
Ypunyph S| dwybpbup Yyhuh™ S = 28, + Sy (1)

Lokiip, np Sp-p Quipnn kp hwpyli™ oqunytny, opphtuwly,



49-pn Yhwnh pwbwdlbiphg: Puy yipwpbipnud £ Sy-ht, wwyw npw
hwdwp pwjwpwp b pdwow] yphquwjh hpdpph Ynndp® a-u, b
Ynnutwjht Ynnp* A-p: bpnp, Ynnduwghu thunbtiphg jmpupwis-
jniph’ nputiu nipuityyut, dwybpbup hwdwuwp b ah, mpbda
Sy = n - ah: Ljuwnbup, np na-u hwjwuwp £ wphquwih hhuph
P wwpwaqopt, hlaplowpwp’ Qwantouynp wphqluyh §nndioughi
dwlplinyph dwllplup hwiyjwuwp F hpdph wwpwaqop b inplaw-
Jht ynnh wpepanpwh
Sy=P-h (2)

bpt wwwltpwgubup, np wyphquwyh Ynnduwjht thuwnbipp
hwonpnwpwp nwuwynpti tup hwppnipjut Ypw, wwyw YJuinwg-
yh apw Ynnutwghtt dwlbplinygph ymywsépn (4. 93(p)): Wju ubp-
Juywgumd £ dph ninnquaynit, npp Yhg Ynnutiphg dbyp hwjw-
uwp b wphquwgh hpuph wwpwgdht, puy dnwup’ wphquwh
Ynnuuwghu Ynnhu:

MNupqynud E, np unyuwhup nipnuiayynia £ abipuyugund twl
guitijugws ninpn wphauuyh Ynnduwghte dwhtiplingph thnfwspp,
nph dwybptiup anyuwbiu Guptgh £ hwyty (2) putwdbny:

lounhp 1: <wpdly Juuntwynp btnwulymu wyphquwyh dw-

Ytipunyph dwlbtipbup, tpk hwjwnuh £, np wphquwyh hhdph Ynn-
Up 6 ud &, Ynnuuwght Ynnp* 5 ud:
Lnronl: Un yphquwyh hhdpp a = 6 ud Ynnuny hwjwuwpw-

Unnu tinwlyma E, mptda® S = %az sin60° = %.36 -gudz = 9\3uu? :
Wdd (2) pwtwdlinyg hwyytiup Ynnduwyht dwltipinyph dwytipt-
up. S = Ph=3ah =3-6-5ul’ = 90 uu*:

Wuwghuny® $=25+8, =2 9y/3uu? +90uu? =18((+/3 +5)) uu? :

p) Gwunbunnp pripgh dwlhplingph duwlbplup

Fhinwpyktp wjuwhuh pnipg, nph hhdpp jutntwynp pug-
dwulnu £, b pnpnp Ynnduawght Ynnbipp hwjwuwp Gu. wynwhup
pnipagp Juugwutitp juwaniwynp pnipg:

Yuunuwynp #n—wuynit pnipgh hhdpp Juunuwynp n—wuyyniu
pwaqdwalyni £, hul Ynnuuwght thuntipp dhdjuing hwyjwuwp hw-
Jwuwpwupnit Enwayymuubp Gu (. 94): bl pnipgh hhupp dw-
Yuptup puuwltiup S,—ny, huy Ynnduwght thuntiph dwybiptiutb-
ph gnudwpp, wyuhupt’ pripgh Ynnduwghtu dwybipingeh dwytipb-
up” Sy—ny, wwqw wyn pripgh Ippy dwitiplimyph S, dwltiptiup Yrhuh.

S, =S +$, (3)

Lotip, np S,—p Jupnn bup hwpyt) wjawybu, huswbu hwyynd
Fhup Yuunuwynp wphquwh ntiwpnud: Puy Jipwpbipmd £ S,-hu,
www npw hwdwp pwjwpwn § pdwbw) pnipgh hhdpp Ynnup®
a-u, b pnipgh ququphg nput heigpwsé pwpdpnipyniup” hy-u:
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Lluwntitp, np hy-u pmpgh Ynnduwiht bhuinh pupdpmpymub L,
npp Ungynud b pnipgh hwppughd (SM-p oy, 94-nnd):
1 1
Wuwhuny® Sy =71-Sysp = ”‘Eahq = E”a‘hq : Pwth np na-u
hwywuwp E pnipgh hhdph P ywpwgoéht, niptidu” juwiniwynp
pnipgh Ynnduwghi dwlbplingph dwllplup hunjwwwp Fupw hpad-
ph wywpuqdp bk huppwqdh wpypunpyuh flupl.
1
Sy = EPhu @
lounhp 2: Cwpyly uuntwynp yagwulyniu pnipgh Ynnuduw-
1hu dwybtipunyph dwytiptiup, Gpb hwjpnuh £, np pmipgh hhdph
Unnup 10 ud k, puYy ynnuuwghtu Ynnp* 13 ud:

1
Lnionnk: Cun (4) pwawdbh® S = EPhu : Lwfu hwyykup hpd-

ph wwpwghdp. P = 6a = 6 + 10 ud = 60 ud: Ydu quukup hy-u,

npp ASB hwjwuwpwupni tnwuljjut hhdpht wnwupjwéd pwpd-

prupyniuln b, wyuptpt hy = SM (pku 4. 94): Cun Mjnipugnpu-

uh phinptdp’ SM = +/SA% - AM? =169 -25 =12(ud), wyuptpu’
1

hl{ =12 ul: u]uu_lhunq_‘ Sl{ = 5601111 -12 ud =360 UIIZ :

Mwpgquwpwbnid: Lwwnbup, np wnyjw) pnipgh Ynnluw-
1hu thunp dwytipbiup Gupnn thup hwyyty tul’ oqunytyny <b-
pnup pwawdlihg, nphg htin dund tp unwgywé dbénipyniup
puwquwwuinll) 6-ny, b junwtwihup S,-u:

Qupgtip b jutinpputip

350. Swnbp tinuuljut dwytiptiup, bpb tpw Ynndp hwjwuwp
12 ud, hulj wulymup’ 60°

351. SGunbip ptinwulyuu Ynndp, tpt upw dwibptiup hwjwuwp
L 8V2uu?, hul wlyniup' 45

352. Gwutp gniquhtinwgsh dwltptiup, tpt tpw wuynmuw-
gétipp hwjwuwp tin 10 ud b 8 ud, huy upwugny Yuqu-
Jwsd wulynmup’ 60°:

353. 2mquhbtinuqgsh dwltptiup 100 ud? b, wywpwghsdp' 60 ud, huly
unip wialgmup” 30% Gntip upw thnpp Ynnuh bplupnugyniap:

354, ctnuuljwu dwytiptiup 30 ud® k, hul wulynuwgdtiphg
Udbyp’ 5 ud: Swnbip pinwuljut pup&pnipniup:



355.

356.

357.

358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

368.

369.

Ninutyyut waynmuwghsdp 10 ud k, huly dwlbpbiup® 25 ud?
Gntip wulymuwagstpny Juguws wuyniaubipp:
Cwjwuwpwupni ubinuith wayniuwghsp 18 ud kb utis hhu-
pp htin Jugumd k 15° wtlynt: Gnbip ubinuup dwytiptup:
Lwnwilyut waynuwagstpp thnjunnpqnuhwywg b b
nabit 8 ud U 12 ud tpupmpmu: Gwinbip wyn pwnwaljw-

up hwjwuwpuwdbs punwlyniunt Ynndp:
bnwuljwu Ynnubipu Gu' 26 ud, 28 ud b 3 nu: Gnbtp
tinwajuut wpwnwagdwsé Jpowtwagsdh ywunwyhnn:

ABCD qmauihtinwgénud BC = 3+/3ull, ZBAD = 30°, BD = BC:
Sntip gniquhtinugsh dwytipbup:

Uwwgngtip, np mpjwd wayniwagdny ninnuiayjniuub-
nhg utiswagnyt dwytiptiutt niuh punwynwuh:
Uwwgngtip, np wpjwé wulnibwagsdtipny qniquhtinw-
gotinhg dbhdwgnyu dwlbptiut niuh pinwulniun:
Uwwgngtip, np npwd Ynndtipt niutignn gqniquhtinw-
qoétiphg dbhdwgnyu dwlbptiut ntuh ninnuuyyniap:

SGutip hwjwuwpwupna ubinmuh dwltptiup, bph upw
hhupbpp hwjwuwp G 12 ud b 20 ud, hul wuljnuwgsh-
np thnpjuninnuhwywg to:

Utinwup wulniawgstipny wpnhynud £ snpu bnwtljw:
Uwwgnmgtip, np npwtghg tpyniup, npnup ywpniawynd
tiu utinmup ny gniquhtin Ynndtipp, hwjwuwpwdts tu:
Uwwgnmgtip, np Juunuwynp bnwaljjuut wpnwgdwsd
powtwqgsh ywnwyhnp pym wuqwud Jdbs E ubipgdwé
2nswitiigsh punwyhnpg:

Cpowtwgshu ubtipgdwéd Ywunuwynp tnwuljjub Ynnup
hwjwuwnp k£ a-h: Gnbtip wyn ypowtwgsdhu ubipgdwsd pw-
nwlnwunt Ynnup:

Ywunuwynp tnwuljuup ubipgdwé powtwasdh ywnwyp-
np Y3ul b Qunbip bnwblywt wwpwehsp U dwlbptup:
Ywunuwynp yhguulyjwup ubtipgéwsd ypowtiwgsdh ywunwyp-
nn 243ul L Gwnbip Yyhguuju yupughdp b dwytipbiup:
95(w) ulupmu wwwhtipws £ R jwnwyphnny ypowtiw-
qgohtu uipgéwé pwnwlniuh: Unnuwla wpunwagstp intin-
pud b jpugptip nuunwpy Juunwyubpp (a4—p pwunwlyni-
unt Ynnuu £, P-u’ punwyniun wwpwghédp, S-p° upw dw-
Ytiptup, r-p° Wlipqdjw ypgwiimgsh wnunhnp):
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370.

371.

372.

373.

374.

375.

376.

377.

378.

28

U‘l»-lk&))l\)'—‘z
\S)

16

95(p) uupnud wwwnltipgws b R yunwdhnny opowtiwagsht
utipgdwsé Juunuwynp tnwulynit: Unjnuwla wpuinwgstip

wbiinpnud b jpugptip nunwpy Juunwyubpp (a;—p inwby-
Jwt YUt E, P-u’ tnwaljut wwpwughép, S—p° upw dwlb-
phup, r-p ubipgdjw 2pgwitiwigdh yunwhnp):

N R r as P S
1 3

2 10
3 2

4 5

5 6

Ywunuwynp yhgwuljuwup utipgdwé jpowtwagsdh wnw-
Yypnp 2+/3ud b Guntip Jhgutljut wlniuwgdtipp:

Swah thwlwuh giuhlhh hwwnnypu niah 3 ud Ynnuny Ju-
untwynp tnwuljuu du: Nppwit whwp k jhuh wyt danw-
nudénnh wnpwidwahdén, nphg wwwnpwuwnbignt bu thwljwop:
Ltnnyyup ybphtu hhdpu muh uunuwynp Yhguuljuu ab,
nph gniquhtin Ynnutiph htnwynpnipiniup 1,5 ud L Sntip
ytphtu hpuph dwlbtipbup:

Yuwuntwynp tnwuljjut, punwyniunt b juunuwynp Yb-
guulyuu Ynnubpp hwjuwuwp Gu ppwp: Snbp wyn pwug-
dwuyniuutiph dwhtipbiuutiph hwpwpbpnipnutbpn:
Gntip opowtiugsht ubipgdwd b wpnwgdwd Juuntwynp
Jhgwulymuutiph dwytiptivutiph hwpwpbipnipniap:

AA,. . Ag quumtawynp nipwtlymup ubipgéyws £ R yunuyp-
nny opowtwgsht: Uwwgnigtip, np AzA4A-Ag punwtlyniup
ninutlgni £, b upu dwlbipbiup wprwhwyinbip R—ny:
Minpn wphquwyh hhdpp 6 ud Ynnuny hwjuwuwpwynnd
tnwulymu £, huly Ynnuuwyhtt thunbpp pwnwyniuhubip
Lu: Gunbip’ w) wphquwgh Ynnduwghu dwybpunyph dw-
Ytiptiup, p) wphquwgh ppy dwytipbnyph dwhbipbup:
Mphquwyh hpdpp Juunuwynp yhgwaynma k, phuly Ynnd-
twjhtu dwytipunyph thnwsdpp 144 ud® dwltipbiuny pw-
nwlniup k: Sinbtip wphgquwyh hpuph dwhtiptiup:



379. Gnwulniu pnipgh thuinbtiphg Nipwpwsnipp 24 ud wyw-
pugony hwjwuwpwynnu tnwulymtu £ Gwnbip pnipgh

Inpy dwltiplinyph dwlbiptup:
380. bltintignt quptipt ntup Juunuwynp wnwutbipynuwtlyynia

pnipgh wbiup, nph hpdph wwpwghsdp 18 U, hwppwgh-
6p° 8 U: Nppwit £ qupbieh jnipwpwitisnip thuwnh dwytipbup:

381. Ywunuwynp pwnwilyni pnipgh hhdph Ynnup 16 ud L,
puy ynmuuwgh Ynnp® 10 ud: Gnbip pnipgh Ynnuuwgh
dwltiplnyph dwytiptiup:

§2 cMULUach GPUUMNFER3NEFLE G4
CMRAULP UUuuGrGUL

51. Spowtmgsdh Lipljupnipyniup

Cpowtwgsh tplupnipjut dwupht wluwnn ywwnlb-
puwgnd niuitwynt hwdwp punniutitp, np powtwghdp wywwn-
pwunyws £ unipp b sdqynn phjhg: beh dbup php Jupkup hoy
np A Ytwnnmd b wyjtu ninnbitp, wyw funmwtwtp AA; hunjwd
(. 96): <tiug wyn hwwnywsh tpyupngniat k) Yipup opowtw-
q6h tpupnipniup:

Cpowtwgshtu ubpgéwsd nipwpwtsnip Juuntwynp pwg-
dwuljjut ywpwghdp ypowtiwgsh tpljupnigjut dnwnwynp wp-
dtip k: Nppwt ubs E wyn pwquuuljuu Ynnubiph phyp, wyupwu
wytih &gphwn Euyn dnunwygnp wpdbipp: Fwtt wyu k, np pug-
Uwtlywt Ynnutiph phyp wytijugubihu wyt wytih newybih Yhuy
L «hwyymu» powtwmgshu (. 97): Wuwhuny powtwmgshu
«hwutbn hwdwp wuhpwdtiyn £ upwt tbipgéwd Yuuntwynp
pwauwuljuu Ynndbph phyp wybjuguty, htinnn nupdjuw wyb-
gt b wynwtiu yupniawly: Spowtiwgsh ipupnipjuu &gphwn
wpdbipp wyu vwhdwub £, nppu «dgunmd E» tpwt ubpgéws Jw-
untwynp pwquwuljut wwpwghdp, tiph wjn puqdualyuu Ynn-
dtiph phyu wauwhdwunpbit wbjuund t:

Upwwstiup vp pwtwdl, npp opowtiwgsh tpupnipniat wp-
wnwhwynmd E upw Junwyhnny:

Thgmp' C-u U C'-p R b R’ Jwnwyhnubipny ppowtwqgdtiph
tplupnipyniuutipt tu: Cpowtwqgdtiphg nipwpwtsniphte tlip-
qotitp Juuntwynp n-walni: Hpwtg wqupwgstpp tpwiw-
Yhup P, b P’,, huly Ynnubipp® a, b a’,: Oqunytiup 49-pn Ytwnh
(2) pwtwdlhg’ unwumd Lup.
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100

180 ,Po=n-a',=n-2R'sin 180 :
n n

P, 2R

P/n - 2R/ * (1)

Wu hwjwuwpnpniup wntinh ntup n-h guuljugwd wpdtiph

ntiypmu: Wdd » phyp wuuwhdwunptit dtswgutitip: Lwuh np

P,=n-a,=n-2Rsin

Lhnbwpwp'

n
’
n

C
uwhdwup hwjwuwnp k o Ujnwu Ynnuhg, pun dapnhhojuyg

n—eo nhiypnud P,—C U P/ —C', wuyu

hwpwpbtipnipjuu

2R
2R’

(1) hwjwuwpnipjuu’ wyn hwpwpbpnipgniup hwjwuwp £

Wuwhuny' g{ = 22;:,: Wu hwjuwuwpnipnithg htinbinud £, np
c
R = R : Uw wpwuwlmd L, np ynipupeiss jnip ppowtnugdh

bplpuupnippua b apu ppuniuqgdh hwpuwpbpnipyniap

dpliunya pja E pnpnp opowinuqdliph hunhwp: Cunnu-

Jqws L wyn phyp wpwiwlbp hmuwlwu wyjpmptth © wwnny

(Qupnugymd t «wh»):

C

R T hwjwuwpnipyniuhg utnnwumd tup R wnwyhnny

opowtwgdh ipfupnipyniup hwpytnt pwuwdlp” C = 27R:
Uwwgngqws k, np 7 phyp wuybpe ns wuppbipuu wnwu-

unpulju Yninnpuy b, wyuhupt’ wyu hnwghnuwy phy k: © pyh

22
Ununwynp wpdtip L — nwghntw] phyp, np ntuh 0,002

&agpungyniun: Npugpuy £ wyt thwuwnp, np wyn dninuynp ghyp
ntnbu d.p.w. 3-pn nupmd hwynbwpbipty £t hnya dbswuomu
ghwnuwlwu Upphdlpp: Snpsuwluund juunhputip jmékjhu, un-
ynpwpwnp, ogunynud kit © = 3,14 dninwynp wipdtiphg, npu k) ntah
0,01 &agpuinipyniu:

Wdd wpwnwshup opowtwgsh’ o wunhdwbwght swih niub-
gnn wntinh I iplupmpjut hwyydwt pwbwdbp: Rwuh np wd-
pnn9 powtwagsh tpjupnipynmup hwjwuwp k 27R, wmwyw

o 2nR 7R )
1" wintinp Gpyupnipniup hwwuwp t 360 180" Muwnp [ tp
TR

Jupnieniut wpnwhwpnymd £ 1= 180

-0 putwdlny:



52. epowup dwlipkup

<hotitp, np ppowir Ynsynud t hwppnipjuwt wyu dwup,
npp uwhdwtwthwyws £ ypowtwagsny: O Yhunpnunyg b R jw-
nwyhnny opswtp wupnitawlnd £ O Ywnp b hwppnipjut pninp
wju Yhwntipp, npnup O Junhg gunuynud b R—hg ny Ui htinwyn-
pnipjwt Yypw: Lokup, np opowth dbiy tbhpwnynud £ awl tpwl
tiqlipnn 2powtiughdp:

Upwwstitp R yunwyhnny ypowth dwytiptiuh puwtwdln: Hpw
hwdwp nhwnwplbiop AA,...A, Juunuwynp n-wblnup, npp
ubipqdwd £ ndjwy opowtp tighipnn opowtwagshu (ug. 98): <wu-
Jutuwgp £, np wmpdwé ypowtih S dwliptiup utis £ A} A,... A, pwq-
dwulywu S, dwltptivhg, pwuh np pwquuulniut wdpnnont-
pjudp pungplymd b wpdwsd opowtih dhg: Ujniu Ynnuhg' wyn
puquuulyuup ubipgéwé ypowuh S’ dwfbiptup wybih tnpp
pwl S;—p, pwuh np wn Lpypnpn opowitip, hp htippht, wdpnn-
onipjwdp pungpyywsd E puquuuljwut ubty:

Wuwhuny §,< S,<S: (2)
Uydd wuuwhdwunptitt wybjugutitp pugquwuljut Ynndtiph
180°

phyp: Cuwn 49-pn Yhnh (3) pwtwdlh’ mubkp 7, = Rcos o

npuntin 7,—p puquuuluip ubipgéwé ypowtmagsh ywnwypnu k:
180°
n

Gpp n-p wtuwhdwunptitt  dJdtéwunud L, Ununinpwln

«dgqunud b» 0-h:

) 180
Lhnbwpwp 7 — oo nliypmud cos
n

Ujp funupny’ puquutlywt Ynndbph phyp wiuwhdwunpba wyb-
Jwuwhu upw utipgdjwy powtwghdp «dgunnid b» wpunwgdjug

o

— 1 b, mphdy, r,—R:

opowtigdht: Muinh’ n—ee nhwypmu S, —S:

Cuwn 49-pn Yhnh (1) pwbwdlh' S, =%Pnrn’ npuntin P,—p
AA,. . A, puquuuljut yupughsu b <wpyh wnubiup, np 71 — oo
ntagpnid P, — 27R U S, — S: Uunwitnud biup® § = % 27R-R =nR? :
Wuwhuny R ywnwyhnny ypowth dwlbptiup hwyytyn hwdwp

unwunud kup htnbywy pwtwdlp. S = R
Muipgquupwbonod: Yuptp yupnmuwl yun dwpbidunp-

Unuubtip owtptip thu gnpéwnpnud, npwtiugh nstia vp jutnhp,
npp hwjwnth b ppowih pwnwyniuwgldwi uanhp wajutnudny:

buly futnhpp htinmlyw)a Ep. pwunuh b Yupyhtuh ogunipjudp Yuw-
nnigtip Up pwnwniup, nph dwytiptiup hwjwuwnp £ wvpwd jpow-
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=
jod

<

vy 99

uph dwybipiuhu: b Jtipon” dhwyu 19-pn nuph wjwpuht hwenn-
ytig wwwgnigli], np wynwhup Junnignudt wuhuwnp t:

53. Cpowtiwghtn utilpumph dwljtiptiup

Cpowiwyhte ullppnp Yud, wupquuwtiu, wlklynp Ynsynd

L opowth wyt dwup, npp uwhdwtwthwlywsd L wnbtinny b wyn

wntinh swypwltintipp 2powth Yhuwmpnupht dphwgunn tpynt w-

nwyhnny: Untinp, np batipnud & ubunpp, Ynsynud £ uleyypnph

wnbn: Lwp 99-nud wuwnytipqws tu ALB W AMB wntinutipny
tpYnt utijunp: Wn utipuninputiphg wnwehtup unytipwugsyws t:

Upwnwstiup oo wunhdwtwght swhh wntinny bgipjué R Jw-

nwyhnny ypowtiwghtt utijinnph S dwltiptiup hwpytnt puwtwdbn:

Pwth np wdpnne powth dwltiptiup hwjwuwp b 7R%, wyw 1°

2
wntinny tigtipgwé ublunnph dwibtiptiup hwjwuwnp k %: M-

2

N TR
wnh" S dwhtpbut wpnwhwpnymd kS = %'06 pwuwdlny:

brh tjuwh mutitwup, np uijnnph wntinh Gplupnueniup

R

l =
npnaynud | 130

-0 pwbwduny, wwyw ubijnnpph dwybtiptiuh

nR R IR
hwdwp Yupnn bup unwitiwg bu dbl putwdl. S = 80 %375
Wuwhuny® ullpypnph dwlbplup huwywuwwp Fapuw wnbnh plpwpni-

IR
prwte b punwihnh wpypwnpugh flupi. S = 5

54. Utiqukuwnh dwlkptup

Utiqutitin Ynsynud k ppowtth wy dwup, npp uwhdwbw-
thwlgws E wnbinny b wyn wntinh swypwytiintipp dhwgunn jupny:
100(w) uyupmu O Yhuwnpnuny ypowtp AB jupny wipnhywsé k bip-
ym ubiqutiiinh: tpwtighg dtiyp, nphu bgipmd £ 180°-hg thnpp
AMB wmbinp, unytipwgdyws t: Wn utiquitinh S, dwftiptiup Y-
pn Gup unwitiwg, it unytu wintinnyg tiqtipdws utiumph Sy, dw-
Ytiptiuhg hwutiup AOB tinwuyjwt Sy dwybpbiup (44. 100(p)).

Sug = Suy = Sal

Unyu tinumuwyny t hwyyynd ANB wntinny tigipjwsé utiqubiu-
wh dwlbpbup’ uwfuju dh wwpptipnipyudp: Fdywp sk ulunt,
np wyn nbhwpnud, tpp wntinh wunpdwbwht swihp ubs k



180°-hg, ubiqutiinnh dwltiptiup hwjuwuwnp £ ubijuinph dwyjipiup
U tnwtyywt dwltiptiuh gnudwpht. S,q = Sy + Sa

Wuwhuny R jwnwyhnny powth’ o wunhgwuwihu swih

nubtignn wntinny bgtipqwué ubiqutitinh dwytiptiup hwyymd tu
2

htnljwy pwbwdbny.  S,q =%-0¢iSA, npunbin  «+» Uywlp

npynud L, tipl o > 180°, hul tiph o < 180°, www npymu £ «—»

wwup: Puy yipwpbipnud £ o = 180° wintinny tgtipyws utiqutiu-

whu wyu Jupbith £ nhnb) npybu Yhuwypow fud ubinnp, nph
2
dwltiptiup % L:

Quipglip b jutimpputp

382. <wpytip ypswuwqgdh tipuupnipniup, tph yunwyhnp hw-
Juuwp £ w) 104, p) 154, q) 35 u:

383. <wpytip pwnwyhnp, tpt Jpswtwqgsh tpupnipniup hw-
Jwuwnp £ w) 14, p) 25 ud, q) 4,75 nd: Oqunybip © = 3,14
wndtiphg:

384. Npnptip opowtiwgdh tplwpnipniup, tiph tpwt ubpgswé
Juuntwynp yhiguuljjut yupwaghdp 24 ud k:

385. Upuwwgstip wnnuwyp b, oguuwgnpsdtny R jwnwyhnny
nowtwgsh C tplupnipjut pwtwdlp, [pugptip wnnt-
uwh nwwnwply yuunwlutipp: Oqunytip © = 3,14 wpduphg:

103

C 82 | 18m 6,28 2.2

R 4 3 0,7 101,5 2%

386. Muswtiu Ythnhuyh pnowtiugsh tplupnipnitp, ek Jpow-
twqgsh ywnwyhnp’ w) dtswgyh bptip wuqud, p) thnp-
pugyh tpynt wugqud, q) dtiswgyh k wugu, 1) thnppug-
yp k wuqu:

387. Puswtiu Yihnudh ppswtwgsh yunwihnp, tph onowtiw-
qoh tphupmpmup’ w) dhdwgyh k wuqud, p) thnppwg-
yh k wuqud:

388. Npnatip ypowtigdh ywnwpnp, tiph Jpowtwghdu hp
wnpwdwgéhg 107 ud-ny tplup k:

389. Gwnbtip wyu ypswtiwgsh tiplupnipniup, npp tipgsyws £
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390.

391.

392.

393.

394.

395.

396.

397.

398.

399.

w) a Ynnuny pwnwlniunit, p) ¢ bipptwdhgny hwjwuw-
pwupnit nipnuitnmu Enwljwup, q) ¢ bbippuwdhgny b
o unip wulniuny ninnuialymu tnwuljuup, n) hhdpht
wnpuptp o wulniuny & hpdpht wwpyws A pwpdpni-
Rjwdp hwjwuwpuwupni tnwtuyjjun:

Cnglipwnyt wugwy 1413 U: Gintip onglipupoh wuhyh wnpw-
dwqhdp, biph hwywnp E, np wyt junwpt £ 300 wunngun:
SGutip bphyph wphtivinwluwt wppwyulh powtwyh
nmnboph tplupmpymup, bph wppwyuyp wuwnymd L
bphphg 320 Y htinwynpnipjut Yypw, hul bpyph Junw-
yhnp hwjwuwn £ 6370 Yu:

bplupninugsh Ynpnipjwt ywnwyhnp hwjwuwn £ 1200 U,
wntinh tplupnieniap” 450 U: Swnbip wyn wnbnh wuwnh-
Swtwyht swthp:

Cpowtwaghsép, nph ywnwypnp 2 ud k, yhipwsdws k dp
powtwhtt wnbtinh, nph Jwnwyhnp hwjwuwp £ 5 ud:
Gntip unwgyws Yhunpnuwghu wmuyynap:

4 ud wnwyhn nutignn 2powtiwht wntinp, nph wunh&w-
uwyht swthp 120° £, hwjuuwp £ dby wyp opowtiwgsh tip-
Yupnipjutp: Ginbip win opowtiugsh yunuypnp:
Cpowtwahdp, npp pwnwihnu £ 6 ud, puggwd £ wntinh
&uny: Gintip wyn wntinh wnwyhnp, el upw Yaunpnuw-
Jhu wulyniup hwyjwuwp £ 300°:

Spywd a jupny npnptip upw dqué wntinh tplupnueniap,
tipt Yipghuhu wunhg&wuwyhu swithp hwyjwuwp £ w) 60°,
p) 90° q) 120°:

120° wunhdwtwyht swth mutignn AB wintinh dwyptiphg
nowtwgsht mwpyuws b ynyuthnnubip, npnup hunymud
tu C Yinmud: Unwugywmés ACB wuljuup ubtipgéws £ wju-
whup powtwghs, npu wyn, wntinh htitn ntuh wpwwphu
npuithnud: Uwywgniglip, np wyn opowtwagsh tplupnipynt-
up hwjwuwp £ wnpjws AB wntinh bplupnpjuun:

Gntip yuwnh dudwgnygh &ndwtwlhp bpyupmpeniap,
tipl upw &ngddwt wulmup Juaumd £ 38°, hulj wntinp
tplupnieniup, npp gonud £ &ngwtwlh dwypp, hwjwuwp
L 24 ud:

Epluwpninuiht Wuwuwmwnh Yinpugdwt jwnwydpnp hw-
Juuwp £ 5 YU, huy Ynpugdw wntinh Gplupniejniap’
400 U: Nppwit E Ynpugdwtt wntinh wunhdwuwyht swihp:
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400. Upwnwgstip wnnuwlyp b oquwgnpstiny R jwnwyhnny
powtih S dwltiptiuh pwtwdup® [pugptip nuwnwnly yu-
nulutipp: Oqunytip © = 3,14 wpdtiphg:

S 9 497 6,25

R| 2| 5 % 543 | 3

401. Puswtiu Yhnpugh opowth dwltipbup, kpl upw wnuhnp’
w) Utiswgyp k wugud, p) ymppugyp k wuqud:

402. 9Gwntip wju ypowth dwltiptiup, npp Lighipnn opowtwaghst
wpunwugdyws E w) a b b Ynnuipny nipuialwip, p) a kony b
npuwgh o wayniany niuiaymu tnwayywp, ) a hhdpny
L hpdpht wwpdwsd A pupdpmpjudp hwjwuwpwupniu
tinwalyywup:

SGunbip wyt ypgwtth dwlbtiptiup, npp tigtipnn 2pgwtiighdp
ubipgéyws £ w) a Ynnuny hwjuwuwpwlnnd tinwaljuup,
p) a tony U upwt wnpupbp o unp wulymuny nnnuay-

403.

it bnwulywtp, q) a upmupny b ququph o wulymuny
hwjwuwpwupnit inwuljup, n) a dtis hhdpny b o unip
wulnituny hwjwuwpwupni utinwuhu:

404. YUpltiup hpuwwpwyh powtwgsh tpyupnipmup hwyjw-
uwp £ 41 U: Guinbip hpwwyupuyh npudwaghop b dwbipbup:

405. Guntp punhwunp Yhatnpnuny W R; i R, wnwyhnubipny
(R<R,) tipynt ppswiugdtipny uwhvwtwhwlyuws onuihh dw-
Ytiptiup: <wpytip onuith dwltipbiup, Gl R; = 1,5 ud, R, =2,5 ud:

406. (Fhpwlup ypw yunlbipdws o punhwump Yaanpnuny snpu
powtiwghd, npnug Jwnwyhnubtipp hwjwuwnp tu 1, 2, 3 U 4:
Sintip thnppugny opowtth dwhtiptiup, huswtiu twb ghpwiuh
tiptip onwjutiphg jnipwpwbynpp dwytiptiup:

407. Mnnuulynmu tnwuljwt Ynndtiph’® npubiu wpudwgstiph,
Ypw YJunnigqwé tu tptip fhuwppowu: Uwwgniglip, np
utipptwdhgph Ypw Junmgywsd Yhuwypowuph dwytiptiup
hwywuwp £ Eoiph ypw Yunmgyws Yhuwppowtutiph dw-
Ytiptiuutiph gnudwppt:

408. 10 ud ywnwypnny powtthg Yuipyws £ 60° wntinny uby-
nnp: Gunbip opowth dowgws dwuh dwlbiptiup:

409. 120° Yhunpnuwght wuyymuny ublpunnph dwytipbiup hw-
Juwuuwp £ S: Guntip ubiljunnnph yunuyghnp:



106

L. 101

410.

411.

412.

413.

Npnotip utiqutitiinh dwiitiptiup, bet yunwyhnp R t, hul wnt-
nh wunhgwuwght swihp™ w) 60°, p) 90° q) 45° n) 30°
Npnatip utigutitiznh dwytiptiup, Gph jupp hwjwuwnp £ a-h,
hulj wntinp® w) 120° p) 90°, q) 60°

Guntip R ywnwyphnny opowth wyt dwup dwybiptiup, npp
gquuynmd t upwt ubpgdwd w) pwnwlniunig nnipu,
p) Juunuwynp tinwulmuhg nnpu, q) Juunuwynp ybg-
wulnituhg nnipu:

Lhwp 101-nud wwuwnlbipqus pwnwlynwunt Ynndp a k:
Cwpytip unytipwgdjwud wuwnytiph dwljiptiup:



QLULb, UNLP 54 QLD
§ 3 UuuGPGUNF3EPLLNP
UUutPEULGPP IUTYNHUC

55. Gpuup dwlpunyph dwlkptup

Shwnbtitp, np quuut wnwewtnd E mnnualguu’ Ynmubtiphg
utih 2mipop wuninnudhg: W Ynndhte hwiinpuquilug Ynndh wuny-
inhg wnwewund £ qquuh §npdiughi dwdibplingep, npht wajuiond
b0 twle quuetiuypi ey iplinge: Pul) ninnuitlyju dyntu tipyne hwiunh-
wulwg Ynndbiph wyunywnutiphg wnwowumd tu hwjwuwp pow-
ubip, npnup qquuh hhdptipt tiu: <hptitp, np quuh sunprnutipp Upd-
juug hwjwuwnp tit, b npwtghg nipupwtsnpp hwjuwuwp E guth
hhuptiph Yhuwnpnuubipp dhwgunn hwnyjwsh, npht wajwumd b
quuith pupdpnyaniie: Llup 102 (w)-nud wwwnfbipdws E gqput, npp
hhuph yunwydhnp r k, pupdpmpymup” A:

MNuwuntpwgubttup, np qquuh Ynnduwght dwytiplinypep dunpn-
ubiphg utiyny’ AB-ny, Yuphy b hwppnipjul Yypw thnty kup wyu-
wtiu, np unwgyty £ npquuaymu® ABB'A'-p (4. 102(p)): Un
nnnuulnup Ynsymd £ quuup Ynndowght  dwlbtiplnyph
thnjwdp: Lpw Yhg Ynnubiphg dtihp AA'—p, hwjwuwp k guuih
hhuph Jpowtwqsh tplupnipjup, wjuhupu’ 277 E, hul dmu
Ynnup* AB-u" qquup pwpdpnipjuup. AB = h:

Huwuh Ynnutwght dwlbpbnyph S, dwytiptiup hwjwuwp £
upw thnywuodph dwlbtiptiuht, wyuhupt® S, = 2nrh: (1)

Lwth np qquuh hhupbtphg nipupwsjnipp S, dwytiptiup hwyjw-
uwp k%, mplidu quuitth iphy dwybplngph S, dwtiptiup Yuptigh k
hwpyty htwnbyuy Yhipy' S, = 28, + S, = 2 - nr? + 27rh = 2mur(r + h):
Wuwhuny' S, =2nr(r + h): (2)

56. Unup dwltipnypeh dwlkptup

Shwnbtitp, np Ynt wnwowunmd £ mnynuulmu tnwuy-
jut’ totiphg dtihh onmpop wyununmdhg: Wn nhiwypnd bnwuljuu
Ujniu boh wyinnyinhg wnwowtunid £ ypowts, npp Ynup hpdpu k, huy
utippuwdhgh wunywnhg wnwowumd k fnup §nplawihi dw-
Ylplnyep, npphu wuojwund bu bwb §riuypte dwlbplinge: Unuh
sunpnubipp, wyuhtipt’ Ynth ququpp hhuph ypowtiwgsh Yhwnb-
phtu dphwgtunn hwwndjwéutipp, dhdjuug hwjwuwp tu, b npuughg
Jnipupw s nipp hwjwuwp E wyunnynn tinwuljut utippuwéhaght:
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Enwuljuu wwwnynn kop hwdwuwp £ Ynuph hpuph ywunwyhnht,
puy Ujnwu top, npp Ynuh ququpn dhwgumd £ hhdph Yhuwnpn-
upu, Ynsymd £ §nih pupdpnyeini: Ljwp 103 (w)-nd wuwnltip-

Jws t Ynb, npp hhdph ywnwypnp r k, huy sunpnp” &
Muunltipwgutitp, np Ynup Ynmmuuwgpt duytiplnypep dunpn-
utiphg dtyny Yupty b hwppnipjut Yypw thnb) tup wjuwbu, np
unwgytiy £ opowtiwght ubiumnp (@g. 103(p)): Un ubiuinph ywnw-
ypnp hwjuwuwp t Ynup dunpnht, wjuhupu' !k, hulj wntnh btp-
Jupnigyniup hwjwuwp £ Ynuh hhdph opswtwgsh tplupnipjw-
up, wyuhupt’ 27tr £ huswbiu ghwnbitp, powtwght utiuinph dw-
Ybtptup hwwuwp £ apw qunwypnh b wintinh Gplupniupju wp-

wnuwnpuh Yhuptu, wyuhupu’ 2n2r-l =-mrl:

Unuh Ynnduwpt dwlbipunyph S, dwhtipiup hwjwuwp £
upw thnjwdph dwlliptiuht, wyuhupu® S, = nrk: (3)

Lwuh np Ynup hhdpp S, dwytiptiup hwjwuwp £ 72, mpbdo’
tpw |phy dwybipnyph S, dwhtiptiup Yupbh £ hwyty hbwnbywg
Ytipw. S, =Sy, + S, = 17’ + mrl=7ur (r + 1)

Wuwhuny® S =mr (r+1) (4)

fotunhp: Swpyby wyu Ynuh phy dwytipbnyph dwljiptiup, npu
wnwowgh) £ a=6ud b b =8 ud kotipny ninnuiyyni tnwtiljyun’
utis toh onipop wynnnudhg:

L nronnd: Wn Yntuh hhdph gwnwyhnp hwjwuwn E wununygnn tinwtly-
jut thnpp koht, wyuhtipt’' 7 = a = 6 ud: Npwtiugh oquytitip (4) puw-
twdlihg” twju wuhpwdtiow E gquitty Ynup sunpnp’ I-p: ounpmp hw-
Juuwp E tnutjjut ubipptwéhght. wytu Jupnn bup gunoby Mmpwgn-

pwuh ptptuh oqunpgudp’ = Va? +b? = V36uu® +64ud® =10ud :
Wuwhuny' S, =77 (r+1) =7 - 6(6 + 10) ud’® = 967 ul® ~ 301,44 uu*:

57. Funujhu dwltipbmyph dwliptup

Ghwtitp, np qunuwyht dwhtipbinyet wjt yuwnybipu k,
npp Quguwsé L wwpwoénipjut pninp wyjt Yhwnbiphg, npnup
wnpjuws Yhnhg (Yhuwnpnupg) mubt wnipdwé htinwynpmuegyniup: S-o-
nuwjht dwytiplnye Jupbip L unwbw) yundwo dhongny™ wunnb-
Ny Yhuwppswtighdp wpudwgsdh onipgp: Funwghtt dwljtiplnygeh
b hwppnmpjut hwwnndhg unwgynn wunlbipp opowtwghs L,
pun npmud” Ubis opowtwgstip ko wnwowtnd, tipp hwwnnn hwp-
pnpntuutipt wugumd Gu qunught dwltiplinyph Yaunpnuny:



P wmwppbipmpmtu quowhtt b Ynowght dwlbipinypubpp’
qunuyhtt dwhtipingep huwpwynp sk thntp wyuwbiu, np winwgyh
hwpp yuunltp: Wn wguwdwnny qunwiht dwitipbinyeh hwdwnp
whwnuwth sk thnywéph dhongny dwltiptiu hwpytnt tnuitwyp: Wa
hwngp, ph huyp hwuyuw) npwtiu gunwght dwtiplinyph dwiyb-
phiu, b wyu huswtiu hwpyty, wwhwugnd | wiflh funpp htitnwgnunni-
RNy, b npuitt nnip Juitnpunwnuwp wjwg nwpngnud: Wuwntin dp-
wyu whup, np R yunwyhnny qunught dwytiplingph dwytiptiuh hw-
Uwp uinwgyly kS = 4nR* putwdlp, nphg by dkup Yoquytiup gnpd-
twlwi juunhputip mstjhu: Mupgquytiu tunbitp, np R wnwyh-
nny qunh hwdwp 7R~ tbipyuywgund £ upw Ut opowuh dwlbipb-
up, mpbidu Jupnn Gup wub, np qunught dwytipbnyeh dwytiptiup
hwjwuwp £ qunh dtis ypowith dwytiptivh punwwwwnhyhte:

Owunpnip)n: Mpugpuy Ewb uwunp, np <ha <nitwu-
wnwtmd pugwhwyinty tht, np hwpempyudp hwintjhu qupughtt dw-
Ytipunyphg wiswwnyws jnpupwtsjnp dwup (qunuwght ubiqutitunh)
dwltiptiup Juptyh £ hwpyty S, = 2nRH putwdlny, npuintin R—p qunw-
1hu dwytipinyph ywnwyhnu £, hull H—n® utiqubitinh pupdpnipyniun
(MN hwapfudp iy 104-n12d): Uwutwynpuwtiv, bpb wyn pupdpnieynt-
up hwjwuwp (hup qunp wnpwdwgsht® H=2R, wwyw npwtiu utiqutiu-
wnh dwytiplinyp Jutipluywtuw wdpnne qunught dwytplnygenp: Ubg-
Ubitiinh pwtiwdlih by intinunptyny H-h wyn dbdnipyniup” utnwgynid
I htiug unyu S = 4nR* pwuwdlp, nphg hwennmipjudp oqunby L
ntinlu U.p.w. 3—pn nuuphg h Ytip, b nphg wyuop & oqunytipnt titip Utkitp:

Qwipglip b juunhputip

414. “Yhgmp' r-p, h-p, Sy-u b §-u qquuh, hwdwwwwnwuuw-
Uwpwp, unwipnp, pwpdpnipiniup, Ynnduwihte bophy
dwltipunypubiph dwybtpiuubip Gu: Swnbp’ w)  S-u b
S-u, tiph r=7 ul, h=8ul, p) h-p L S-u, iph r=10 ud
L S, =120m ul’, q) h-p Sy—U, tiph =4 ul, S| = 64n ul?,
n) r—p W h—p, tipk S, = 367 wl’, S, = 547 uul’:

415. 12 ud U 14 ud Yhg Ynnutipny ninnuianiup wyuinwntby tu td
Ynnuh onipgp: Gintip unwigywud qpuh Yamduwght b jphy
dwytipnypubiph dwytptiuutipp:

416. 2 ud b 4 ud Yhg Ynnutipny nunnualnup wyuwnt; G dp
nbiypnud” Ut Ynnuh, Eplpnpn nwpnid thnpp Ynnuh onip-
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417.

418.

419.

420.

421.

422,

423.

424.

425.

op: Cwidbidwnbip unwgyus tpym gquuiutbph® w) Ynnd-
uwjhtu dwybpunyputipph dwibptuubpp, p) |phy dw-
Ytpunyputiph dwytiptiuubipp:

Fquuh hpuph wpwdwghédp 1 E, hul pupdpmpiniup hw-
Juwuwp £ hpdph opowtwgsh tplupnipjuup: Gunbip gju-
up Ynmuuwghtu dwybplnyph dwuybptiup:

FHuwuwdlh ghuntimup, nph dbiy hpuph wpwdwghop 2 U E,
pwpdpnipmitp” 2,5 U, wuhpwdbywn k ubipupg wdpnnont-
pjudp ubipyty: Wn tywwnwyny pwf winwh ubipy b wtinp
niukiiwy, biph wnithtiphg npupwbsmpp twpwntiuqws
2 0 dwlbpbu ubipybpn hwdwp:

Nppwit Jwlbpbuny dtwnwnwuphpbn t wuhpwdtywn, np-
whugh ywwnpwuwntit 4 U tplupnipjudp b 20 ud winpwudw-
gény funnnyuwy, tipt Yupbph hwdwp hwpuynp t wyb-
[wgub tpw Ynmuuwgptu dwytiplnyph dwybtptiup 2,5%-p:
(Fhptinuonpdp 1 U x 2 U swthuh dbinunmwiphptinp pudwuntd
tp snpu hwjuwuwp dwubiph b jnipupwityiniphg wjwnpuunnud
1 U tipupnipquidp quuitiudle unqnyuwly, ptn npnid” jnipuiputs-
- funnnijulp yuinpuunbihu: phptinhg 1 ud tipluyteny
ogunwugnpénid  tp bgptipp . Yuptin hwdwp: - Npnptip
wwwnpuunywd unnnjujutiph hwuwnnmpymup (npudwohép):
Yhgnmip' r-p, I-p, Sy—u U §-u Ynth, hwdwwyuwinwupuwtiw-
puip, qwnwifpnp, sunpnp, Yomduwipt b phy dwitplngge-
utiph dwybtiptiuutipt ia: Snbip” w) Syt b S-u, tiph r=6 ud,
[=9ul, p) I-plS-u, tiphi r=4uld, §, =24n ul® q) I-p
b §-u, tptk =5, S =60n ud’, n) r-p b [-p, tiph
Sy = 6m n?, S, = 107 nui*:

5ud b 12 ud kobip mubtignn niqnuulnia nwulyniup
wwnwntb B thnpp Eoh onipop: Gwinbip unnwgyws Ynuh Ynnu-
uwyhtu U |phy dwytipbnypubtpph dwibptuutpp:

3 ud b 4 ud kobip mubtignn niqnuulymb  bnwulyniup
wunbip B uh nliwgpenud Ubs toh, tpypnpn ntiypnud” thnpp
toh onipop: Cwdtidwntip unnuigyws tiplne Ynubiph® w) Ynnd-
twjhu dwytipbnypubtiph dwybtptuutipp, p) iphy dw-
Ytiplnyputiph dwibtptiuutinp:

Unuh |phy dwlbpunyeh dwlbtpbup 287 ud® k, hulj upw
Unnutwght dwltiplingph thnywdpp ypswtwht ubilunnp L,
nph wntinp 60° k: Gnbip Ynup yumuypnp b sunpnp:
([Gwuqupuut mup Ynuwdk gquphp, nph wnwugpwjhu
hwwnypp 6 U Ynmuny hwjuuwpwynnd  tmmulyma k:
Cwpytip quptiph dwltiplinyph dwybptup:

426*. 15 ud b 20 ud Eotipny munnuiulnit Gnwalynmup wunwnnmd
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bt ubippuwdhgh onpop: Gntip unmwgyws dwpdup dw-
Ytiplnyph dwybtptup:

427. “Hhgnip' S—p qunuight dwybplngeh dwybptut b, R—p* ywnw-
yhnp: Snbip” w) S—, bl R = 11 ud, p) R—, biph S =251 ul,
q) R—p b S—p, tipk qunh Utd powth dwltiptiup 167 ud®

428. Gwuntip wju qunuyht dwhtpunyph duytiptup, npt wnw-
owund I 16 ud wpwdwgény Yhuwypowbwgsdsh wwnwnnt-
uhg wpwidwqsh onipgp:

429, Lmuup wpwdwghdép Jugdmd E (Ununwnpuwtiu) Epyph
npwdwgsh punnpn dwup: Fhinbny npytu qunbip® hudb-
dwwnbip Lnutuh U bpyph dwytipbnyputiph dwyjipbiutbpp:

430. Nppwiu dwltipbuny Juoh b wuhpwdbiyn 10 ud jwunuyh-
nny qunuy Juptint hwdwp (Quptiph hwdwp wytjuguby
qunulh dwytipbinyph dwitiptiuh 8%-p):

431. Funwdl adtpmyp dtigntinhg Yupwwntb) o wjuwybu, np
autipniyp pwdwuyty £ snpu hwjwuwp Yunpubiph: Ywnnp-
ubtiphg jnipwpwsniph dwytiplnyph up dwup Ytink £, puly
U dwup Jugugwsé E tpym dhwadwt hwnnyputinhg:
w) Py wwnhp bu ubphuyugumd wyn hwnnypubpp:
p) Cwubtidwntip nplk Yuinph Yinbh dwybiptiup anyu Yun-
ph tpynt hwwnnypubtiph punhwunp dwytiptivh htiwn:

§ vurubuutr,e suduLue,re
Iucdnrue

58. Fuwnuithwp dwpduth swjuwh dwuhta

Uwpdup Swywih hwuluwgnipyniup utipdnsynud |
hwpp wwwltiph dwhbtpbup hwuluwgnipjut hwdwodwone-
pjwdp: Puswtiu ghntiup, jnupupwtynip puquwlynita ntah dw-
Ytptiu, npp swthynud £ dwytiptiuutiph swthdwt hwdwp punpygwé
Uhwynph dhongny: Npwtiu dwlbipiuubiph swthdw dhwynp® un-
Ynpwpwp yupgynud £ wyt punwyniuht, npph Ynndp hwjwuwnp
hwwnywéutiph swithdwt dhwynpht:

Cwdwudwt duny Ypunmukiup, np dbip nhpunnuplws dwpdht-
ubiphg jnipupwtsnipt ntah dwijuy, npp Jupth £ swithty swjwy-
ubip swthtn hwdwp punpywus dhwynph dhongny: Npwtiu w-
Juiubiph swthudwt dhwynp £ punpynd wyte junputipnp, nph
Unnp hwjwuwp £ hwnjwsdutiph swihdwt dhwynpht: 1 ud Ynn
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niutignn junpwitwpnu wuquumd Gu funpwinupn wwiappdlopp L
tpwtwynd® 1 ud®: ‘Lnyu Yhpwy npnpynid b unpuuiaupn dtappp (0°),
[unpataupn dpyhallappp (W) U wyju:

owyuwyutiph swihdwt pupwgpp hwdwudwt E dwlbiptivuatiph
swihdwt pupwgpht: Cwywjubph swithdwt hwdwp punpjus dh-
wynpp dhongny jnpupwtsjmp dwpduh dwjwjt wpunwhwjinynid
E npuut pyny: Wn ghiip gnyg b nwghu, ph gy dwpdih dtg
pwih wuqud G mbnuynpynud swjwyutiph swthdwu dhwynpt n
Upw dwubipp: Ophtuwy, tph hppl Swjwiubiph swthdwtu dhwynp
puwnpynud £ 1 ud®—p, b wyn ntiwgpnd npuk dwipduh V swjup bk
I 2 dhwynp, wyw wyn dbidnmpyniup gpunynud Ewjuwbu® V=2 ud’

Epb tpyn dwpdhtutbtip hwjwuwp Ga, www swwiutiph swth-
dwt dphwynpt nt upw dwubtipp wyn dwpdhututiphg dbynud intinw-
ynpynud G0 wytpwt wugqwd, htuspwt pncuntd:

Wuwhuny  dwpdhuutiph swwijutipt odnjwsd b hhnlyuy
hwwnynipjudp.

1°. Cwjwwwp hupdplialiph owjwyulpp hujwuwp i

Owywjutiph ku vph hwwnnipintt nhunnwpytnte hwdwp wwwn-
Ytpwgutiup, np dwpdhup Jugujwsé E dh pwth dwpdhutbphg
wjuwbiu, np npwug utippht whpnyputipp punhwonp Yhwnbip oni-
ubiu (@f. 105): Mwnqg £, np wnwpup dwpdop swjwip unwgynud
E upw Juaunipjuu dtis dintunn dwupdhututiph swjwjutiph gnidw-
nhg: Wuwbu.

2°. bple dwpdhiup Gugijws Fodp puwbp dwpdhillphg, wiyw
upw dwfwyp hwjwuwp b wgn dwpdhalliph ounjuyliph gnolwphi:

1° U 2° hwwnympymutbipp hwdwpynud B dwywyukph hpaliw-
hwi hunplynyniailp: <hptiup, np hwdwudwtu hwinynigyniutb-
pny Lt odinygwd twl hwwnjwsubiph Gplupnipniutipp b pwg-
dwulniuubph dwybiptiuubipp: Wn hwnynigniatiph hhdw ypw
wpunwdynud G dbp nhunwpyusé dwpdhuutiph swwjubipp hwy-
Jhnt pwuwdbbipp: Wupkn dkip jowunpwiwip b foqpugnp-
oliup wyn pwltwdlilipp” wnwig &qppp wwwgnignidilph: Gnjuw-
ptiup Yputwpltitp wuwnn uupwugpnipniautin, npnup yww-
Ytipwgnudubip Yunwt wyn pwtwdbtiph wpunwsdwt inuwtwlubiph
Ytpwptipjw): bull pwowdbbiph wpunwsndubtipht nnp hwtqu-
dwunptitt juunpuwnwnuwp wjwag nupngnid:

Muipqupwbanid: Ljwwnbup, np dwpduh swduwa wp-
nwhwyunnn phyp Yubujws b swjwh swihdwt dhwynphg: Opp-
twl nhwnwpykup a = 2,5 ud Ynn nutignn funpwtwpn, wjuhupt’
wjtwhuh fjunpwbiwpn, nph Ynnp Ypur uwtnhdtivopp nbnuygnp-
ynud | 2,5 woqud (nw tpwbwynd £, np Ynnp ypw ud-u nbinu-
ynpynud k2 wouqud, ud-h wwutbipnpn dwup® 5 woquid): Wn
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ntiypemu Jupnn bop twb wub], np junpwbtwpnh ynmp 25 Ud L,
wjuhupt' Ynnh Ypw dhihdbnpp wbinuynpynd £ 25 wogud:
“FJwp sk hudngyby, np wyn junpwtwpnh hhdph ypw pwnwnt-
uh dhjhdtnpp wbinuynpynud £ 25%, wjuhupt® 625 wuqud, hul
unpwtwpnh Uk funpwitwpn Upjhdtnpp 25°, wyuhipt’ 15625
wugud: Niptidt’ Yupnn Gup wuty, np wpdwsd unpwtwpnh sw-
Juyp 15625 U’ k, wyuhupt' V =a’ = 15625 U’ Wdd hwpyh wn-
utyny, np 1000 U’ = 1 ul®, unyu Swywih hwdwp unwund bup
twl V=15,625 ud® = (2,5 ud)’ Pulj uw tpwtwynud £, np wnyjuy
unpwuwpnh Uk inknuynpynud bu ul’—p* 15 wouqud b ud®~h hw-
quptipnpn dwup® 625 wtoguw:

Wuwhuny swyuwpu wpunwhuwjunn pyh htin dilunbin upybgn
L ol swihdwt dhwynpp, b wyn nbiypmd htwpwynp £ jhund
Juwnwpty wugnd swthdwt dh dhwynphg dtiy wyp dhwynph:

59. Mnuulymbutthunh Swyjuwp

Gupwnptitp, np Utip npudwnpnigjut wwl mutiup Utkd
pUNY. thnpphly funputiwpnutip, npnughg jipwpwitgniph Ynnh tip-
Yupnipniup e b, U, mptdy, swuyp®e’: Munftipugubup, np wn
funpwitiwpnubipp Ynnp Ynph®* wpptipny, b hpwp ypw® hwpltipnd,
nwuwynpnud tiup wjuwybiu, np unmwgyh ninnualyntw-
uhuwn (@ 106): Fhgmp' pupwusmp ywppmu uuwynpyusd
funpwitiwpnubiph phyp tintiy £ 7, upptiph phtjp jnupwpwts i hwp- ;

Ynud* #, hul hwpYbph phup’ & Wn nbiwgend nipnuitymitwthuwnp é% heke
tipbip swthnudutipp Yihubt® a = me, b = ne, h = ke: +djwp sk huning- z
yti, np mpupwtgmp hwpynud mbnuynpyty £ mn pyny junpu- ;
uwpn, pull wdpnne mnnuuymuwuhuwnh dbe' mnk pyny funpw- HEEEgC e sFghg
twpn: Lwth np jnpupwibsnip unpuitwpnh swwyp €@k, mpbdu’ e
ninquitlniuwthunh V swduyp Yihuh mnke’ Qud, np unguo £, 52 b=ne
V = mnke’ = me - ne - ke = abh: Wuhupt' nippuidyniinuispupp ow-
Yuyp hunjunaup Flupuu Bplip sunpnidilph wppunpughl: b aju- vl 106
wnh niubbwtp, np ab wpnwnpyuyp tbipfuyugund £ ninuayynt-
twhuwnp hhdph S, dwybipbiup, wyw Jupnn Gup dhwlhtiputy.

Mupnuitdyniaswapuiph Swijuyp hwywuwwp b upw hpadph dullep -
up b pupdpnippui wppunppugh' 'V = S, h: (1)

MNupgymud £, np wybith &gphn wwwugnignudubipp unyuwbiu
hwtugbgunud tu wyn unyu pwowdbht, b dbup YJwpnn tup
oquytip wyn pwuwdlhg a—h, b-h, h-p guuugwsd wpdtiputiph b
hwdwwywwnwupwb swihdwt dhwynph niwypnid:
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60. Nunhn wphquuyh Swijup

MNupqymu k, np hogwtiu b ninuatniawathunp nbwpenid,
nunfu wiphaquiugp owafugp b hwafuap Ehpalpp dudylplach b pupdpni-
Jpule wppwnpught:: fpwtnd hudngybpm hwidwp twpu nhunwp-
Ytup wyt ntiwep, tipp wphaquwyh hhdpp nipnuiaynita tinwayyma
Epb wyn wphquwyht Yghtp upwt hwjuuwp bu bl wyphguw, wujw
unwgynud £ mnnuiaynibwthuwn (4. 107): Wn nbiwgenud tnwayymu
wphquuyh hhuph Sppe dwltipbiup tpyne wiiqud tinpp £ nnnuitiyne-
twtihuwnp hpdpp dwltiptivhg, puYy tpwig A pupdpnieyniabtipp hw-
Ywuwp bu: Mpbdu’ nipquitlmuwuhunh swjwip hwdwuwp k28, 5c
hhuph dwybtiptiup U A pupdpnpjutt wpnwnpught: By pwth np nin-
nuuynuwuhuwnp Jugugws t dpdjutg hwjwuwp Gpyne wyiphquw-
utiphg, niptidt jnipupwitsnip wphgquwyh V dwduyp hwjwuwnp Yihuh
2Sxpc b wipnunpuh Yhupt, wjuptupt® V= _Sypc - ke

Unyuwhuh pwawdl E unwgynud twb wyt nhiypnud, tpp
wphquwjh hhdpp judwjwwt tnwulynia E: Ppnp, wyn niypnid
wphquwt Jupnn tup wpnhby Gphne wjtwhup wphquwutph,
npnug jnipwpws niph hhdpp ninnuaynia bnwalymu £ Ljwp
108—nud wwwnhtipdws £ wynwhuh wphquwyh wpnhndp (BD-u
hhuph tinwulywtu pwupdpnipynmui k): Oquytny dwytipiuubtiph
b swywutiph hhduwwuu hwwnnigyniuutiphg” unwund bup.
V'=S8a8p - h+Spcp - h=(Sap + Spcp) - h=Sapc h

Uydd wpntit upnn tup hwdngqyty, np swjwih hwygdwt pw-
twdlp &hpn b guaugws ninhn yphgquwh hwdwp: bpnp, biph
wphquwjh hhdpp n—wulnu puqdwaynit £, wwyw wyt Guptih
E wipnhti 7 — 2 hwuwn tnwuynia yphquwubiph, npnug pwpépnt-
pintautipp Uphdjwug hwjwuwp Gu: L{wp 109-md wuwnlbipywsd
E wynwhup 5-wulna wphguwjh wpnhnudp: Mppguwgh swjwp
hwjwuwp £ tnwunu yphgquwutiph swyjwjutiph gnidwpht.
V=8h+Sh+S:h=(S;+S,+ S3)h=Sh, npntin S—p uljqpuwlutn
wphquwh hpuph dwybtptiuu &, hul S;—p, S;—p b wyin™ npnhni-
uhg unnwgywé tinwaynit wphquwutiph hpdptiph dwytptiuutipu
tiu, huy h—p* wphgquwubph pupdpmpyniup:
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61. Fnipgh Swjup

“Fhwwpltitp @ Ynn mubtignn Junpwtwpn b wwukup
upw wulymuwagsdtpp (&f. 110): Upyyniupnid funpuwtiwpnp wpnh-
ynud k dpdjuug hwjwuwnp ytig pnipgh: Fputp juunuwynp pw-
nwulnt pnipg b, npnug ququputipt punhwunp Go b hw-
dpuljumd tu junpwtwpnh walynibwgstiph hwwndwu O Yhwnhu:
Fripglinhg jnupupwitiginiph hhdpp unputiupnh thuntiphg dtiyu
L b mup @ dwlbiptiu, hul jnipupwbsnip pnipgh pupdpnipyniup’

g L: Pwth np junpwwpnp wpnhynud £ ytig hwjuuwp pnipghi-

ph, npbidu’ jmipwpwigymp pripgh Swjwp hwjwuwp k junpw-
3

uwpnh dwjwih Yyughpnpn dwuht, wjuptpt’ hwjwuwp £ %:
3

Puwyg %=%-a2 -§=§S-h, npntin S—p pnipgh hhdpph dwyti-

phut k, A-p* pwpdpnpyniup: Wuwpuny' A pwpdpnipinia b hhd-

ph a Ynn niutignn juunuwynp pwnwulynia pnipgh swjwp hw-
Jwuuwp L hhdph dwlbptiuh b pwpépnipjut wpunwnpjuh dby

1
tppnpnhu: Mwpgynd £, np wyn unyu V=§S~h pwlnudlim] k

hupyynid judwywlpuie pnipgh Swjugp: <adbidwinmput hwdwnp
wutitp, np tpt wpdwsd tu hhdph unyu § dwltiptiuny nt unyju
h puwpdpnipjudp wphquw b pnipg, www wyn pnipgh swywip
3 wuqud thnpp b wyphaquwyh dSwywihg: tw wltwnnt wuwnlt-
pwgutiint hwdwp nhwnbkup tqup 11-p, npnud ABCDSE tinwuy-
it yphquw inpnhywé £ iptip pnipgtiph™ SABC, SACD U SCDE:
Pmipgliphg Ytpohtu tpynmuph ququputipp hwdpujumd bu, huy
hhuptipp dpdjwug hwjwuwp ADC b EDC tnwulniuubtipu b,
npnug wpnhyty © ADEC ninnuuymup: Hdup sk hudngyly, np
wnwoht b tippnpn pnipgtipp (bl Yyipohtuhu hwdwp npytiu qui-
qup nhwtup C Ytwnp, npwbu hpdp' SDE tinwulymup) unyuwtiu
hwJuuwp dbsnipymuutipny pnipgtip o (npuitghg jnipupwitisjniph
hhupp wphquwgh hpuptiphg dtilyu £, hulj qugquiep” djnw hpuph qu-
quiplitinhg utiyp): Wuwhuny wphauwl inpnhyws k biptp* dhujwtg
hwywuwp dbsmpymuubpny pnipgliph, W, niptidt, npwtghg jnipu-
pwitigjniph Swiwip Yuodnud £ wphauugh swijwih dtly tppnpnp:

1. NMupgqupwanid: Ywunuwynp pmpgh pupdpnipiniup wyt hwnywst k, npp pnip-
gh quaqupp dhwgund £ hhdph Yhtnpnuht: Ywdwywljw pnipgh pwpdpnipynt-
up hwjwuwnp k upw ququigh htinwygnpnipjuup hhuph hwppnipinituhg: Uwutw-
Ynpuytiu, gl pnipgp nmbinunpyws  wjuwtiu, np upw hhupp guaymd £ hnph-
gqnuufut hwppnipjut Uk, www gnpduwluund pupdpnigyniup uptyh
npn2ti pripgh quiquiphg ninnuiup Yuputgm dhgngny:
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62. puup U Ynup dunjuutipp

Fuwup b Ynup swjwutiph hwpydw putwdbbpp unwg-

ynud b0 wyphaquwyh b pnipgh dwyjuwyutiph hwdwudwtungjudp:

w) Fputth dunjup

Uunud G, np wphquwt utipgdywsd b gquuuht, Gel wyphquwyh
hhupbipp utipgdws Gu quuuh hpdpbphu (4. 112): <walwutwih
np wynwhuh wyphquwyh U qquth pwpdpnipniuttipp hwjuuwp tu:

“hgmp' 7 pwnuwyhn b A pwpdpnipymu nutignn quuuht
uipgéyws L Juuntwynp n-wulpna wphgquw: Guuhu ubip-
qdywd wynuwhup jnipupwibgnip wphquwyh swyjwp quh dw-
Juih dnwnuynp wpdbipt £ Nppwt uts E yphgquuwgh hhuph Ynn-
utiph 7 phyp, wyupwt wijtih &qphwn b wyn dninwnp wpdtipp:
Ujdd wunytipwgubiip, np ttipgdywd wphquwgh hpdph Ynndtiph
rhup 2wupnmuwlwpwp dtdwgund tup: Puswtiu np 7 phyp wu-
uwhdwunptit dhdwgutijpu n—wulnu pugqlwuljut dwltipbiup
«dgunnd E» popowth dwytiptiuht, wyuwbu £ wyu nbiypnd wphg-
dwgh swwip «dgunmd b» guuuh swjwiht: Lwuh np wphgquuwgh
Swywp hwywuwp £ hhdph dwybptivh b pwpdpnipjut wp-
wnwnpuwiht, niptidu, hwdwudwu duny, quih dwywp hunjuuwp
[ hjpdph dwlEplup U pupdpnipyut wpypwnpughl: <wpdh wnob-
Iny, np qquup hhdpp r wnwypnny rpowtt k, unwgynud L.

V=nrh

p) nuth Sunjuyp

Ujdd yuwnltipwgutitp 7 punwypnny b A pupdpmpjudp Yni,
nphu tbipgsyws E Juunuwynp n—wulynia pmpg, wjuhupt” pnip-
gh hpdph n-wulnmu pugquwulymup ubipgdsywsd b Ynuph hpdph
powtwgsht, hull pnipgh b Ynup quguputipp hwdpuyund G
(. 113): Cwuutwip k, np wynwpup Ynuph b pmpgh pupdpne-
pntututipp hwjwuwp Gu: Untuhtu utipgéyws wynwhup jnipupws-
jmp pnipgh Swywp Ynup swjwih dnwnwynp wpdbtp b Nppwa
utis £ pnipgh hhudph Ynndtiph 7 phyp, wjtupwt wytiih &ophwn £
wjn Unnwynp wpdbipp: Puswbiu np 7 phyp wuuwhdwunptit db-
Sdwgutijhu n—wuymu puqdualyyut dwtiptiup «dgumd E» ypow-
uh dwlybiptiuht, wyowbu k| pripgh swjwip «dgunmd b» Ynup sw-
Juipt: “+tpwthg htimbnud £, np huswtiv pnipgh ntiwend, §nih
owywyp unybuybu hwywuwp b hpplph dwlbplup b pupdpnipjui
wppwnpywlh Ukl Gppnpppl: Swadh wntbinyg, np Ynuh hhdpp
r punwyhnny ypowt k, unwgymd k.

\% =lnr2h
3



63. Yunp Swjuyp

Yunp Swjwih pwtwduh wpnwéndp ywhwuomd
pwywlwupt pupn hwyyndutip, b dbup npwb skiup wanpwunwn-
uw: WJhh wuwnm wunltipugnd niutitwnt hwdwp tyupwg-
ptitp swywh pwtwdlh wprnwsdwt dp dninwynp tinutwy:

Nuuntipwgubiup, np d&dpniyp qunudb k, b nnmp wja dbgwnbi-
nhg (nplk wpwdwgsh tiphuyupeny) Gupuwnnd bip Jun pwpuy
Yunpubiph: Wunthtinl Yuinnpubiphg jnipupwisjnipp Yatinpnuh nin-
nnpjudp nupdjwy Yupunnd tp wytih thnpp Yuinputiph (4. 14):
Wn duny unnwgywé jnipupwisnip thnppwugnyt Yunpp Yuptih
L wdwutiguti] pnipgh, npp pwupdpneggniup hwjwuwp £ qunp yw-
nwyhnht, hull npwtiu hhdp £ swnwymd Ytnlhg Yupywsé dwup
(phwpt, &gpphwn putim nbiypmd wwpwmwynp thup tljuwnt,
np pnipgh hhup hwdwpynn Gtnbh wyn dwup hwpe gunbbp sk,
uwluwyu bph Yuinputipp Jwwn thnpp tup Ytipgund, Jupnn bop
wjn hwpgp opowtghy): bph thnpdtiup dnnyph Yhpuljwugub) gniu-
np, wyw Yunbubutioe, np wyju inpnhywé £ punhwunp qugup nub-
gnn (wn ququpp qunh Yhwnpnit ) dinppugnyte pnipgbiph:
brl gnunu wjn duny wpnhynud £ 7 hwwn thnppugnytu dwubiph,
www # dwuph £ wpnhymd twb qunught dwltipbnypp (Ytinlp):
Lunnuutitp, np dwltipinyphg hwwnws dwubtiph dwytiptiuutipp hw-
Jwuwp bu Sy, Sy, ..., Sp: Muipg b, np S; + S, + ... + S, = 4nR?, npintin
R-p qunh ywnwypnu £: Funp swjwip hwjwuwp L wnipnhywd
dwubiph swywjubiph gnudwpht: <wpyh wnubny, np wyn dwubtipt
punnmiumd biup npwtiu R pupdpmpjudp pnipgbip, unwgymd k.

1 1 1 1
V= §SIR+§SZR+...+§SHR = g(s1 +8, +..+5,)R=

Lgre o rodaps
3 3

Nupqynud £, np wytith &gphwn hwpynudubipny bu unwgyby &
unyu pwuwdbp: Wuwhuny R wnwypnny qunh V' swjup
hwpyynud £ htinnlyw) pwuawdlinyg.

v =2
3

Owunpnipntio: Munitipwgutiip, np R Junwyphnny b
2R pwipdpmpjudp gruth dbg Yhw ntinunpws b R qwnudhnny
qnuun, (wyn playpmid wunid ki, np gnianp bhpgojwd F quuiiha, wy-
upupt’ quuip dunppulpp b hpadpliph ppunlwqolipp npupnid ku
qunuyght dwlylplingpp (. 115)):

<nyu ghwnbuwlywu Upppdtinp, npu wwpl £ d.p.w. 3-pn nw-
pnud, pugwhwjnly £, np wyn qunh puswtiu sdwjw)p, wjuwtu
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dwltiplinyph dwlbptiup jugqund Gu, hwdwwwnwujuwuwpwp,
2
quup swywip b ppy dwltipinyeh dwytptiup 37

Oquytiiny qunh b quuup dwibtipunyputiph dwytptiuutiph L
Swywjubiph pwbwdbbphg® pupubipn bu Jupnn bp hwdnqyly
npwuntu:

Mywgpuy £ wyt thwuwnp, np qquth nt qunh wyn wnusnipiniut
wupwt L wpdunpyly, np Upphdtinh gbpboquwuwpwpht, tpw
guilnupyudp, wunnljtipyty b ojuttht ubipgdyws qunh qéwohp:

432

433.

434.

435.

436.

437.

438.

439.

Quwipgtip b jutimhputip

PFus swihubip whwp b mubtw junputwpnuédl opwpup,
npwtiugh upwund wbinuynpyp 125 jhwip onip:

F dwpdhup Juguywsé £ P b Q dwpdhutbiphg, npnug sw-
Juwjubipp hwdwwywwnmwupwtwpwp hwjwuwp Ga V; b Ve
F dwpdup V swjwju wpinmwhwyntip V,-h b V,—h dhon-
gny, tipti® w) P u Q dwpdpuutipp snutit punhwunwp ubip-
phu Ytintip, p) P b Q dwpdhuubipt nuti punhwunmp dwu,

nph swjwp hwyjwuwp k %Vl:
Fhughtuh pwpt ntoh ninnuuyniawthunh &b, nph swth-

ubipt tu 40 ud, 60 ud, 30 ud: Lpw dtig |gws L 32| ph-
qht: Pwph np dwub E npunwpy:

Mnnuulniuwthunh swthubipu G 8 ud, 12 ud b 18 ud:
Gntip wju funpwbwpnp Ynnp, npph swwp hwjwuwnp k
wyn nupnuulyntawthunp swyjwihu:

Nunuuynitawthunp hpdpp 4 ud Ynnuny pwnwlnup
puy Ynnduwjh thunp wuyymuwaghép 5 ud t: Gwntip nin-
nuulnuwthuwnp dwywn:

Mnnuuymawupunp hhdpp 6 ud b 9 wd Yhg Ynmubipny nin-
nualynia £, pull tpw Ynnduwght dwytipinyph dwybiptiup
hwjuuwp £ 150 ud®: Ginbip nipquityyniawhuinh Swijwyp:
Gntip Juunuwynp tnwulymu yphquwgh swjwyp, tiph
hwynup £, np tpw Ynnduwght thuwntipp 12 ud Ynnuny
pwnwlnwhutip bu:

Utiyjuhp pwpdpmpimup 3 d k, hull hwwnwlu n wnwu-
wnwnu niutit tinualyuu &, nph walnitawgsdipp hwjuw-
uwp b 6 U U 8 U: Gnbip ubityuyh swjwyp: Nppwuny ukd
Yihtbip wyn ubywhh Swwp, tpb upw wunbph swiptipp
dtuwyght anyup, vwwjo hwwnwlu n wnwuwmwnp [hukhu
pwhnwynuwdl:



440.

441.

442.

443.

444.

445.

446.

447.

448.

449.

450.

451.

L nwuuht Yl Ehu ninnuitniauwtthunp &b niutignn thwy-
wnh tpynt hwjwuwp Yunpubip, npwtiugh tw yuwwnpwu-
wbip bEpynt ubiy: Mwwnpwuntihu bw hwynh dh dwypp
pnnunud tp wuthnthnu b wunpdwtwpwp pwpwlugub-
Iy thwywnp wwynud Ep wyupwt, np djnwu swypp unip thuh:
Unwoht nbiyypnid tw thwywnp tnwptig dhwyu dp Ynndhg, b
unwgyws ubiyp tdwt Ep wphquuygh, nph hhdpp nn-
nuulynia tnwaynu E: Gpypnpn niygpnid thwynp vwpbg
tipyn Ynnuhg, b unwgyws ubiwyp adwt tp wyphqdwygh,
nph hhdpp hwjwuwpwupmu tnwulnia £ NMunpuun-
Jwsd np ubiwh Swywyu b wybih dbs: dujinh swwih np
dwut E yapwsybty mwptinp: Muunwupuwtp hhduwynpbp:
Ywunuwynp pwnwuljniu pnipgh hhdph Ynnp 10 ud £, huly
pnipgh pwpdpnipniup 9 ud k: Gwinbip pnipgh swjuwyp:
Ywunuwynp yhgwulnu pnipgh pupdpnipiniup 443 uu
L, swjuwyp® 54 ud’: Gnbip wyn, pnipgh hhdph Ynnp:
Uhhwplwup wniut mup 3,2 d pupdpnipgnit, b wuhpw-
dtigw k, np upw Yumipp thup pnipquidle: Unwunwnhg ytipl
nppuwit wtnp E (huh Yuimph dbgwnbinh pwpdpnigpniup, np-
wtiugh nmwthph swjwp 6 wucud thnpp |huh nwt swjwyhg:
Suntip wjb qquth swwip, npp pwpdpnipgnmup 4 U £ U hw-
Jwuwp t hhuph wpwdwagshu:

10 ud Ynnuny pwnwyniuhtt ywnwnnd tu Ynndbiphg duyp
nipon: Fntip unmwgqwd quth swywyp:

6 ud b 8 ud Yhg Ynnutipny ninnuayniup wnwnnd tu dh
nbwpnid Uks, djnu ntiypnid” thnpp Ynnuh onipop: <widbi-
dwwntip unnwgyws quuuutiph swywutinp:

Nppuwit whwnp £ (hup 40 ud hwunmpa (npudwghd)
niutignn qquuwdl gipwup tplupnugniup, npwbtugh tpw
Swjuwyp hup 1 U

FHuwuwdlh ghuntinuh tbippht wpwdwaghép 1 £, pupdpne-
piniup’ 2 U: Wnwhuh pwtfi ghuntint £ hwplugnp 11000
lhwp plitghup wnhnuynptnt hwdwnp:

Unuh pwpdpnipiniup 12 ud k, swjwyp® 100w ud® Gntip
Untih hhdph 2wnwypnp:

Gntip wju Ynup swjwp, np wnwewumd k, tpp 16 ud b
12 ud kotip niutignn ninnulynita inwuyynup wyuwnynud k£
ulid koh onipon:

Cwipp binuupnd wplh wuypimuhg wnwowghy kp Yn-
twdl thnu, npp Yhunpnunud fjunpnepyniap 2,5 Ak, huly thn-
up ytippu dwup quyjumpyniup (npwdwghép) 8 U E: Guntip
wuwjpynuh htinmbwupny wpunwubtnyws hnnujht quig-
Jwsh dwjwyp:
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452.

453.

454.

9.

10.

11.

12.

Guntip wju qunh Swywip, npp dwytipbnyph dwlytiptiup
324m uu® L

Funwdl opwpwtp Uty wnbmwynpymu k dninwynpuwtiu
1131 9mp: Gwnbip opwpwtth wnpudwahép:

Fwdwlyp Ynuwdl t, nph junpmpnmup 10,5 ud E, huly yb-
phu dwumd wnpwdwghép® 5 ud: Lpwuny dwwnmgyly k
tipnu qnuw wwmwjwnwly, npnughg Jnipwpwtsnipl niuh
5 ud mpwdwgsény Yhuwagunp db: b hwyh wunuuwnw-
Up, wpryrp fubtnuynpyh pudwynud:

SLNkhlo XI-P UrYyuLNhE-3UL <Urser

. Puswltiu tiu hwpymu gmauhtnuqgsh dwlbptiup apw Yhg

Ynnutipny b nputg Juguws wulniuny:

. Puswtiu ku hwpynud pwnwuljut dwlybpbup apu walyne-

twgqgstipny U npwtg Jugquwsé wulyniuany:

. Splip inwtljwu dwytiptiuh hwyydwu® <tpnup pwtwdlp

L wpwnwstp wyu:

. Gptip b wpunwstip wju pwtwdlp, npny Juy £ hwuwmwn-

Ynud inwtlyut dwlybtiptiuh, Ynndiph b wpunwgéjw 2pow-
twgsh wmnundhnh dhol:

. Upwnwistip Juuntwynp puguwuljuu dwlbptiup hwyyb-

It pwuwdlp’ wpnwhwpnjws upw wwpwugsh b ubp-
qdjw opowtigdh pwnwyhnh dhgngny:

. Upwnwstip juunuwynp #-wuljuu Ynndp L ubpgséjuy

onowtiwgsh ywnwidhnp hwyybnt pwtwdbp’ wpnwhwyn-
Yud upw wpnwgdjwl opgwtiigdh ywnwijhnh dhgngny:

. Upunwgdéjuy opowtimgsh wnwypnny huswytiu b wpwnw-

hwynynd Juuntwynp tinwbyjwut, pwnwyniunt b juun-
twynp yhgwuljuwu Ynnutipp:

. Puguunptip, pti huswybtiu tu hwyymd ninhn wyphguwgh

dwltiplinyph dwlhtiptiup:

Lwpwaptip, ph huy L Yuunuwynp pnipgp, b htswtiu G
hwyymd tpw dwltiplinyph dwibipbiup:

Upunwétp powtwgsdh tplupnigyniup hwpybtiint pw-
twglp:

Fwguwptip, ph np phyu £ tpwuwyynd © wmwnny, b np-
pwl k apw dnnwynp wipdtipn:

Upwnwdtip opowtwgdh wntinh Gplupnugniup hwpybtgm
pwuwdlp:



13.
14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24.

25.
26.

455.

456.

457.

458.

459.

Upwwstip ppowth dwltiptiup hwpybnt putwdlp:
Upwwstip ypowtwyghtt ubipuinnph dwytiptiup hwyybnt pw-
twdélip:

Pwgwwnntip, ph huy L utiqutitinp, b huswtiu G hwyymd
upw dwhbiptup:

Puy | ubpyuyugund quuuh Ynnduwgha dwlbiplngph
thndwspp: Puy putiwdlng E hwpdynud qruitih dwlbplng-
Rrh dwytiptiup:

Puy £ ubpluyugund Ynup Ynnduwghua dwybiplingph
thnJwdpp: U’y pwuwdbny b hwpdynud Ynup dwlbiplng-
rh dwybtptiup:

Puy pwtwdlng tu hwyymd qunuiht dwytipnyph dw-
Ytiptiup:

Pt tiu hwdwpnud dwpdhtutiph swjwjubiph swhdwt dh-
wynp: Pus t gnyg tnwhu swjwia wpnwhwyunnn phyp:
Quultipytp swywjutiph hpduwwb hwwnynipniuutipp:
Py pwuwdlnyg E hwyyynd nipnuitymiuwthunh Swdwyp:
Pty pwawdlny E hwyyynud ninhn wphquwgh wdwyp:
Puy pwtwdlng t hwyyynud pmpgh swwyp:

Pus E upwuwlymu’ wyphgquwt ubipgdjws k quht, pnip-
qp ublipgdyws £ Ynupu:

Py putwdltipny b hwyymd gqquatth b Ynup swwgubpp:
Pus pwuwdling tu hwyymd qunh swjwyp:

Lpwgnighs jutimhputip

Qmauhtimwqgsh ump walnup 60° E: Ginbip gniquhbtinw-
qo6h dwytiptiup, tph upw Ynnutiph wwppbipnipyniap 16 ud
E, huly thnpp wulynuwghédp hwjuwuwn £19 ud:
Cpowlwgdhu ubtipgéwé L pwnwulnit, nph tpynt Yhg
Ynnutipp dphdjwig htim fugdmd tu 60° walymu b mubiu
7 ud, 15 ud tplupnipmit: Sinbip pwnwaljui e bplnt
Unnutipp, tiph upwug wwpptipnipjmup 1 ud k:
2mquhbtnwqgsh ump wulniap 60° £, hul] walymuwagstph
hwuindwt Yanh hinwynpmpyniup Ynndtiphg” 3 ud b 4 ud:
Cwyytip qniquhtinugséh dwlybiptiup:

ABC tinwuljjut uti9 AB =10 ud, £B=74°, LA =26°: Uyw-
gnigtip, np AC < 10 ud:

ABCD ninnighly pwnwuljuwt dti9 hwjwmuph E, np
ZABD = ZACD =45°, ZBAC =30°, BC = a: Sntip AD-u:
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461.

462.

463.

464.

465.

466.

467.

468.

469.

470.

ABCD pwnwuljjutu Ui AB = CD =a, ZBAD = ZBCD =
= o < 90° BC# AD: Guntip punwuljjut yupwghdp:
ABCD hunuuwpuwupn utinuuh dtio (AD-u b BC-u hpdptipu
tin) ZBCA =B, ZCDA = o, AD = m: Gantip utiquith dwtiptiup:
3 nd wnwypnny powtwgshtu ttpgdws Juunuwynp
tnwuljut Ynnup Yypw Junngywsd  punwlniuh: Sintip
wyn pwnwlnwuntt wpnwgdwsd ypowtwgsh ywnwyphnp:
Gntip Juuntwynp bnwuljut b pwnwynum dwltipbu-
ubph hwpwpbpmpenup, npnup dhlunya powtwagshu’
w) ubipgéws b, p) wpnwgsws b

Yuwuntwynp wnwubbpyniwufuo A4 b A,A, wulnt-
twqstpp hwwnynud Gu B Ytinmud (4. 116): Uuqugniglip, np
w) AA,B b AgAB tinwulymuutipp hwjwuwpwlnnd b,
p) A Ag = 2r, npuntin r—p Juuntwynp wnwubbpyniwljut
ubtipgdjwy 2powtwgsh ywnwyhnu k:

R yunwyphnny ypowtmqshtu utipqdéwd A A,...A;, Juun-
twynp nmwutwufjuu A;4, & A,A; wuymuwastpp hwwn-
ynud G B Yawnnud (. 117): Uqugmghip, np” w) A,A, = 2R,
p) AjA,B-u . BA,O-u udwt b hwjwuwpwupn binwu-
Ynuutip tu, q) A4, - AJA, =R

Ywunuwynp yhgwulyniup utipgdjws t wyu opowtiwgséh,
npny uwhdwuwthwlywsd powth dwlbiptup 367 ud® L
w) Gntip wn Jhgwuljuu Ynnup b dwltiptiup: p) Sntip
powith wyt dwuh dwybiptiup, npu puus £ yhguulniuhg
nnipu:

A A,A5A, pwnwnuupt ubipgdywsé kR yunwyhnny opow-
twqgéhu (&f. 118): Lpw Ynmubiph Yypw tpdws b mp wju-
whuh Ytintip, np AyB) = AyB, = A3B3 = AyB, = A\C, = A)C, =
= A3;C; = A,C, = R: Uywgnugtip, np B,C5B,C,B;C,B,C,
nipwtniup juuntwynp £, b wyn mpuuljjut duytiptbuu
wpwmwhwjnbip R yunwyhnny:

Shtiqtipwtunip Gplph anipgn znguwitiwpt nintidpny Yuanuwinbiy
L tipynt iy wyn pupugpmd wngutiny 84152 Yu gwtiw-
wuwph: bpyph dwytiplinyehg fitg pupdpnipywt ypw £ quntt
wnhbigtipwtuyp, tpt Gpyph Jwunuyhnp 6370 YU t:

Gntip Jtmwuljup tbkipgdws Jpowtiwgsh tpupnipnip,
bpb w) hnuuljwu wulmuwagstpu tu 6 ud U 8 ul,
p) 2tinwulywu Ynndp a k&, hul unip wolymup® o:
Utwnwnwiht intinudwut mup ppowuh du: Cwpdytyny 4 Yu/d
wpwgnipjudp wanwnbgpny Uty phy wuingn Junwpbihu
Swuuymd £ 45 pnuyting wytjh yuwn dwdwtwy, put winw-
nh ninhn dbgintinny wnpwdwagsh vh dwyphg Untut wingutijhu:
Gntip wyn nbinuidwuh wittwntigpp Gplupnieiniun:



471.

472.

473*.

474*.

475.

476.

477.

478.

479.

480.

481.

482.

483.

484.

Ywuntwynp pwquwuljuup utipgdwéd L powtwaqhd:
Uwuwgmgtip, np wynp powtwgdny uwhdwawthwljywus
powth b wyn pwquuwuljjuwt dwltipiuttiph hwpwptipne-
pintup hwjwuwp £ opowtiwgsh tplupnipjuu b pwg-
dwuljjuwt yupwagsh hwpwpbpnipjwp:
Sntip tipynt wyt ypowtiutipnh punhwuntp dwup dwytiptiup,
npnug wnwyhnutip it 1 b \/5 pulj Ytuwnmpnuutiph ht-
nwynpnipmup” 2:
AB-u L CD-u unyu powtiwgdh thnfuninnuihwjwg wnpw-
dwqdtip tiu: D Ynp Ybipgubyny npuybiu Yaanpnu' qdyws k
DA jwnwyphnny AMB wntinp (M-p opowith ubippht Yt b):
Uwugnigtip, np nuyuyp & mutignn AMBC wuwnltiph
dwybiptiup hwjwuwp £ ABD tnwujjut dwytptiuht:
Spyws b bpyne opowti: Ywnmgtip Uh opowt, npp dwlbi-
ptiup hwjwuwp E wnpdwé tpym ypowtutiph dwytiptivut-
nh gnudwphte
Guntip ABCDAB,C,D; lunpwuwpnh éwwp, tiph
w) AC=12 ud, p) DE =1 ud, npuntin E-u AB Ynnh dho-
uwytinu t:
Sintip ABCA, B, C; ninhn wphquwyh dwijuyn, bt AB=BC=m,
ZABC = ¢ U BB; = BD, npmtin BD-u ABC tinwuljjut
pwpdpnugniul k:
Fripgh pwpdpmpniup 2 ud E, hul hhdpp gniquhtinu-
ghd, nph Yhg Ynnutipp 5 ud nt 4 ud b, b thnpp wulniaw-
ghép” 3 ud: Gwntip pnipgh Swywp:
Upnudhub hwnnpnuquph wpwdwghép 4 dd E, huly apw
quuqyuon’ 6,8 4q: Gintip hwnnpmwjwuph Eplupnueniunp
(wpjnulhuh fuinniejniup 2,6 q/ud’ k):
Yuwwpb fjunmnyjulh yuwnbiph hwuwnnipyniup 4 Ud E, abippht
wnpwdwighép® 13 dd: Nppwit | 25 U bplupnipyudp wynuhuh
runnnyulih quitigduwsn (Guguph hunnuenin 11,4 o/u b
Fwuh pwpdpnipiniup 12 ud-ny dbsé £ upw jwnwyghnhg,
huy [phy dwytipnyph dwlbpbup hwjwuwp k2887 ud’:
Gntip qqutp pwpdpnupniup b hhuph wnwypnp:
Fwth Ynnduwght dwlbipinyph thnjwsépp pwnwlniup E,
nph wuyynuwghép d b Guntip quuth® w) hpdph dwybpb-
up, p) Swywp:
Unth Ynnuuught dwltipbinyph thndwépp ubiluinp &, nph Jw-
nuypnp 9 ud £, wntinp® 120°: Gnbip Ynah hhuph dwybpbup:
m Ynnuny hwjwuwpwynnd tnwuyniap yuwnwnynd £ Ynn-
Utiphg dbyph ompop: Gwnbtip wnwowgnn dwpdup dw-
Ytplnyph dwhtiptiup b swjwyp:
Gnianp b gpuup mubit hwjwuwp swjwjubp, b qunp yw-
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485.

486.

487.

488.

489.

nuyhnp hwjwuwp t quuuh hhdph wnwyhnh: Suth
pwpdpnipiniutt wpmnmwhwyintip gunh Jwnwyhnny:
Fuuwdl hnpdwtunpnp, nph wpudwghdp 2,5 ud k, dp
npnp swithny (gqwd £ oopny: Nppwitiiy Ypwpdpww oph
dwlwupnuwyp thnpdwunpnud, teh upw dby puyndyta 1 ud
wnpuwdwagdny 4 dhwnbiuwl quntip:

bpypwagunh dwybpunyeh % -p Swdyyws k opny: Rwup
pwnwlynup Yphndtinp £ Jugumd gudwpp (Gpypugunh
ownwyhnu punniutip 6375 Yu):

Smunp nbnuynpyws £ unputupnwdl wiinuthh dbg, nph
Yynnp hwjwuwp E qunh wpwdwgshu: Snuihh swywh np
unynut k qpuntigpty gnianp:

Nuabkiup hwjwuwnp npwdwgstipny gniun, quu b Ynu, pun
npmd” qqutp b Ynuph pwpdpnpmiatbpp hwjuuwp G
wpwdwagstipht: 8nyg nybip, np* w) wynwhuh qunh sw-
Yuyp Ypluwhh dbs b Ynuh swywihg, p) quuuh swyjup
hwjwuwp k qunp b Yntp swwjotiph gnmdwnph:

Quwjinti junpwtwpnh pninp thuntipp utipyyws tu: Unnb-
p Wwagdnudny pwdwub] tu 3—wywt hwjwuwp hwwn-
Jwséutiph b wyn tpywsd Yhwnbtipny punpwtwpnp unngny
Jupwwnt] Go wjuwbu, np unwgyt) tu dphdjuag hwuju-
uwp 27 junputwpnhlubp: Sntip unpuwtwpnphlubiph pw-
uwlp, npnup mubt’ w) ubpyws 3 upuw, p) uhphusd
2 upuw, q) ubipygws 1 uhuwn, n) ubpyyws ny dh thuw:
“Hhnwplbip futnhpp twb wyt nbwptiph hwdwp, tpp Yn-
nbipp pwdwub] bu 4-wlhub, 5-wlwt b punhwopuwbu®
n—wlwu hwwnywsubiph:
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Eplpwswihnipjwt nuunmdtwuhpnigjut pupwgpnid  Ubiup
hhduynmd Ehup dp pwpp wpuhndubtiph ypw: <hptup, np wpuhnd
tu Yneynud bpypwswthnipjut wyt hpdtwlwa npnyputipp,
npnup punniaynud kb nputiv Gputivnwhu: Hpwtp, wjuwtiu Yns-
Jwsé, hhduwlwtu hwulywgnipgyniuutiph htitn dtijuintin Jugunud tiu
wyl hhdpp, nph Ypw Junmgynd £ nne tplypwswthnipyniun:
Unwoht hhdtwlwt hwulwgnipiniuutipp, npnug dbup swunpw-
gl tiup, «ytiwnp» b «nnpn» hwuugnpmuobtpt bu: <pduwlwua
hwulwgnipntutiph  uwhdwundipp st npynd, uwljuwyu
upwug hwwnynipmutbtipt wpunwhwjnynd Gu wpuhndutiph Up-
ongny: Oquwgnpstiny hhdtwlwu hwuljugnipyniautint nt wp-
uhnuutipp’ Jdbup uwhdwund btup unp hwulwgnipniutbp,
Abwytipynud b wywgnignud linptidutip b wynwhuny nuunwduw-
uhpnud Gup Gphpuwswthwlwt wunliputiph hwnyngyniautipp:

Ljwwh niabitwip, np hwuppwswihnipjut junngdwt hw-
dwp wuhpwdbiyn ny pninp wpuhndutipt b ptipdws dbip nuupu-
pugnd: Cwpwnpwipp spwpnugubtin hwdwp npwughg dp pw-
uphup dtitp stiup duwltpwh], ptl ogwwagnpéty tup: Uwnnpl
Lubipuywgutitp hwppwswihnipjwt pninp wpuhndutipp:

Unwoht tiptip wpuhndutipp punipwgpnud B Yanbph b ne-
nhnubtiph thnfuwnwpd nuuwynpnipyniap:

1. Snipwpwisjnip nipnh wwaplwinnl Fwninjuqi bplnt '

2. Yynipynii niuk Up niqgnh ypw sqipliynng wninjwqi bplp k-

ki ‘

3. Swulwgwo bplnt Ylnplpm] wagunnl F ninhn, pan npnul Jdp-

wyl Ullp:

Uh ninnp Ypw qunaygnn Yantiph hwdwp dtitp oginwugnpdnid
titp «dhol puljud» hwulugnipniup, npp nuund Gup Gplpwsw-

1. Uh pwpp hwulwgnipyniubitip, huswhiu, ophtiwy’ «wjunnfuitibimpyniy, «puqunippnits, «phy» b wyi,
Ytipwpbipnud G ny dhwyte Gphpuswthmpyup, wyb dwpbdwnhlugh djn pudhutbtpht: Wn wnne-
uny’ dbp hwdwpnd Gup, np npuip hwynth Gy, b skup nuund hwppwswihnipjwi hhdtwlwt
hwulwgnipymuutiph pyhu:
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thnipjut hhdtwlwt hwuljwgnieyniutbtph pyhu: Wu hwuljugnt-
Pjwu hwinynipjmut wpwnwhwjnynud E htitnlywy wpuhndh dhon-
gny. ‘

4. Mnynh bpkp Ylnplkphg dkhp, pan npuud dpwgic dkhp, palwo F
Uyniu kplyniup dholi:

Cungstup, np wubny «B Yhwnu puws £ A b C Yhwnbiph
uhol», dbtp Uluwwnh niubkiup, np A-u, B-u, C-u mnnh wmwppbp
Ytwnbip tiu, b B Yt puus £ awle C b A Yhwnbph dhol: tw tip-
ptidu wyp funuptipny wumd tup, np A L B Ytwnbtipu puyuws tiu C
Yawnh dhbanya Yynnunud (adwbwwytiu’ B b C Yhwnbipt puljus b A
Yhwnh dplanyu Yynnunud), Yud' A b C Yhawnbipu pujus Gu B Yhwnh
wnwppbip Ynnubpnud:

5. Migpp juipwpwisjnip O Ylapt wyl ppnhnid F plni dwup
(Qwnwaquypllph) witny by, np dpliiny i Swnwquyph gualw-
gwo bplynt Ylopkp pulpud ki O Ylph dhlianya Ynpdnid, hul
pupplip dwnwquypilph guidugwes phn flapkp” O Ylapj
pwpplp Ynndbpnnl:

Cunmunwd tup, np wyn nhypmd O Yhwnp sh wunuand

wywsd dwnwaquyputiphg ph’ dayht b ph’ dmupt:

<hptitp, np AB hunjws Ynsymud £ wyu Gphpuswthwlju
wwwnltipp, npp Juaquduws £ A b B Yantiphg b AB ninnh wyt pn-
Inp Yhwntiphg, npnupe pujus tu A b B Yhwnbtph dhol: Cwijphpd Y-
phh £ wubp wjuytiu. hwndwét ninnp™ tipyne Yanbipny uwhdw-
twhwlywsd dwut £: bpli AB hwwnjwép a ninnh htivn yninh pn-
hwuntp Ytin, wyw wund G, np A b B Yanbtipt puljwé tu a nin-
np dplunyu Ynnund: Gpli AB hwndwép hwwnmd E a minpnp (A
L B Ytinbiph dpol pujus nplt C Yhwnnud), wwyu wumd G, np A
b B Yawntipu pujud Gu a mnnph wwpptip Ynndbtipnud:

6. Snipupwiisjnip a niqhiy yppnhnid Fhwpenyeniap bpgni dwup
(Yhuwhwppnipginiuakph) wyy by, np dpliinya jhuwhwpani-
prwi gublpugws bphnt §lapkp pulpwe kB a niqpph dpliunyi
Ynndnid, puly ynupplp Ghuwhwppniygmisilph guialuwgus
bplynt hlaplkp pulwd b a nignh ypwpplp Ynnpdbpnad:

a ninpnp Ynsynud £ tpqwd Yhuwhwppnipiniuutiphg jnipw-
pwitsniph uwhdwuwghé. upw Yhntipp sht yunuund Yhuw-
hwppmpmuttiphg ph’ Uty b ph” dnwupt:

wonpnp wpuhndubtipp Ybpwpbipmd Gu wwwnlbtputiph yb-
punpuut b hwjuwuupnput  hwuugmpymuutippht: Lhpw-
npuwt hwulwgnipniap dbp nuwuptupwgnd nuwuymd E Gplpw-
swithnipjut hhdtwlwt hwulwgnpyniautiph pyht: Gphpwsw-
thwlwt wuwwnhbpubph hwjwuwpmpymup dbup uwhdwib) bup'
ogunwagnpstinyg Yytipwnpdwu hwulwgnipniap: Wn pupwugpend
dtiuip hpduyly Gup wuwunytiputiph yapunpldwt wuwnn ywwn-
Yupwgnudutiph ypw b punmuby Gup, np wdbt Jdh Gplpwswthw-



Jut wwwhbip Jupbh b wnbinuywpdl nputiu dby
wdpnnonipinit’ wympwijut dwpdhuubph inbinuy-
wpddwt tdwunpjudp: Uwluyu Gphpuswthwlun
wuwwnltiputipp wnpwljuwu dwpdhuutip sku, wyp dn-
pny tplwluyud wnwplwutip, b, nipbdu, nputg
Jtipwnpnudp  hwplwynp T hwuwtw] hwwnniy
huwuwnny:
Npwtiugh wwpqupwubup wyn phdwuwnp, tlw-
wnbilp, np ¢ ywwntipp, dbip wyuwnnt yuwnytipwug-
Uundp, hpbte hwjwuwp ¢y wuwnytipht Jipunptihu ¢
uunnyiph jrpupwtigymp jaon yEpumpnul £ ¢ wwnnliph
hus—np Yawnh: Uy funupny ¢ yunfuph jnipupwusnip Yhwn hw-
dw-npynud £ ¢; wunhtiph npuk Yhwnh: Uwluyt ¢ wuwnlbph jne-
pupwtiginip Y ¢y wunliph nplk Yo uptgh b hudwnply
uwlb wnwtg ¢-p ¢;—h Yypw wudhowlw Yytipwnpdwa (uf. 19):
Unwhup hwdwnpnipiniup Yngynmd £ ¢ wuwnltiph wpunwwywwn-
Ytipnud ¢; wunltiph pw (wyn ntiwgenud hwuljugynud £, np ¢y
wwwinytipp joipwpwtsnip Yhn hwdwnpjws b o wqunltiph nplk
Ytnh): Yubny ¢ wuanltiph ytipunpnud ¢y wunltiph ypu hwu-
Yuumd bup d-h wpnwwwnytipnudp d;-h Ypw: Wkhu' dbup
Ypunnutiup, np wyn nypemd ny dhwyu ¢ wuwwnYtiph, wyle hwp-
pnipjut guuugwsd Yhn wpnmwwunytipynd E hwppnipjut dp
npnpwlh Ynh, wyuhupt' yEpunpnnlp huppnippui wppugwn-
Ylpnid  hupl pp fpau:
Uwlwyu hwppmpjut’ hupu hp Ypw wpnwwunybpndub-
nhg pnnpp skG, npnug dbtup Juagwubup yapunpmd: dhpwun-
pnudubipp hwpenpjwt’ hupt hp Yypw wjtyhuh wpnwwwnyt-
pnud tu, npnup odnjwd tu wpuphndubipny wpunwhwynywsd
hwwnynipjniautipny (unnple inbiu 7-13 wipuhndubipp): Npwtiugh
Awmytipwtup wyn wpuhndutipp, ubipdmétup «wywwnltiputiph
hwwuwpmpniu» hwuljugnipiniap: thgnip™ d-p nt d;—p Gpyn
wuwwbtiputip Gu: Gl gunyanii niuh wiyhuh JEpunpnnl, nph
nlaypnid & wunpllple wppuywapflipnd F by wuapllpp fpa,
www Jwulp, np G wuapllipp JEpwnpldwdp hupny F hwldpiuly
by wuapllppls, b lwukip, np & wwaplpp huwnfwwip by wuap-
Ylpht: Wydd dhwlbipuybup wpuhndubp’ Jipunpdwa hwnyne-
pimuutiph dwuht:
7. bpk Jepunplyhu Ephnt hwopwoulph ouypwllnplbpp hw-
dpuyunadd B, wyw hwdpidjunad B il hpliup” hupjwoul-
o

8. Swulugwd cwnwquyph pw tpw ulgpowlbphg uplh E
plqunply ppjwdht hujwuwp huapywd, pung npnad” dhwy i
Ultyp:

tw nywuwynud £, np tpl wpjws Ga npulk AB hwwndws b O
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ulqpuwftiviny nplk 4 dwnwquyp, wyw - Swnwguyeh Yypw gn-
ympymu niah, pun npnd” dhuwga dky, wytwhup C Yhwn, np AB
hwwnywsép hwjuuwp £ OC hwnjwshu:

9. Swulwgud &wnwquyphg ppywd fhuwhwppnigyui dko fw-
plegp b aplapunple ppjud shnjud wilpuip hwijwuwp wid-
nil, pn npnad” dpwy i didyp:

Tw wywuwynd k, np bk mpjws tu nput OA dwnwquyp b
hus—np CDE sthnwé wuljnit, wwyw OA uwhdwbwgdny Yhuw-
hwppnipniuutiphg jnpwpwbsjmpnd  gnynipjnitt nituh, pun
npmd’ dhwju dby, wjuwhuh OB dwnwquyp, np CDE wulynmup
hwjwuwnp £ AOB wuljwup:

10. Bwuljwgwo hk wulymu hwuplgh Fobpunpludp hwildpalbg-

uly hpke hujwuup bk, wilpuip wing b, np’

1) h &wnwaquypnp hwildpuluh hy &wnwquyphi, hul k dwnwquy-
PR ki Qwnuquyphl,

2) h &wnwquypp hwdpiloh ki Swnwqugphi, pull k Swnwquy-
pphy Qwnwquyphl:

1. Swulhwgwd wunpllip huwjwuwp I hup hpki:

12. bple ¢ wwplbpp hwjuwwp [ by wuaplbppl, wwyw ¢y
wuaplplpp hwajunwwp T b wupllppi:

13. bpl &y wuapllbpp hwiwuwp Ty wuapllppl, pul by
wunpllepp” s wwplbpht, ww dy wwpllpp hujwun b
b3 wupllipfle:

husybiu tpumd £, ptipdwé pnnp wpupndubipp hwdwww-
wnwupuwtnd ko wuwnltiputiph yipw-npdwa b hwjwuwpnipjut
dwupt utip wuwnn wuwnltipugnudutipht b wjn wnnudny Yfuu-
qud sht hwpnignid:

Cwonpn tpynt wpuhndutipp Yybtpwpbipnmd Gu hwndwéutiph
swthdwn: Lwupwl npuug dbhwlbpwtip hhptiup, ph huswtiu G
swihymu hwwnquédubipp: “hgnip” AB-u swthdwt bupwlw hwwn-
Jwdt k, hul PQ-u" hwwnduwsubtiph swihdwt dhwynpp: AB {wnw-
quyph Yypw inbinunphup AA; = PQ huwnjwsép, A;B dwnwqu)ph
Ypw' A;A, = PQ hwunywsdp, b wynutiu gupmuwl, pwth ntin A,
Yawp sh hwdpuyty B Ytnht, Yud B Yhwp sh hwpntuygby A, U
Ap+1 hntiph dholi: Unwghti niwypnid wund G, np AB hwnyw-
8h tpYupnipgniup” pun PQ swithdwt dhwynph wpinwhwyunynid
t 7 pyny (Qud PQ hunywdp AB hwinqusnud wnbinuynpynud k #
wuqud): Gpypnpn nbiypenid Juptih £ wub, np AB hwndwsh
tpYupnipgniup” pun PQ swnhdwu dhwynph, dnnwynpuwtiu
wpunwhwynynud £ 7 pyny: Unwyl) &gphwn swithtnt hwdwp PQ
hwinjwép pwdwund b hwjwuwp dwutiph, unynpwpwp® 10, b
wyn dwutiphg utihh dhongny swthnud b uupugpus A, B duw-
gnpnp: bl wyn nhiypnid PQ hunyjwish tnwuttipnpn, dwup swith-
ynn dawgnpnnd wdpnne pyny sh intinuynpynid, wwyw wyu, hp



htippht, pudwtynud £ bu 10 hwjwuwp dwutiph, b swthdwb pu-
pwgpp wpniuwyynud E: Utitp punniamd Gup, np wyn inutw-
Uny Yupbih £ guulugwus hwinyws sunhby, wyjuhtupt' upw iplu-
pnipgniup, pun wpjwd swthdwt dhwynph, wpunwhwynby Ybp-
owynp Jud wuytpe nmwutnpnujut Yninnpuynyg: Wn wunnudp
hwyhpd& Yupbh £ dwlbpyty wjuwybu.

14. Swblpugwd hwynjwop bplpupnipiniup’ pup hupajwdubph
sunplwl pluppjwd dhwynph, wpynehwyyannl Foppudpui
pni:

Fwgh wyn, dbitp punniand Giup inpgws tplupnipjudp hwn-

Jwsh gnpnipjw wpuhnip:

15, Cupwidulph sunplwin plappywd dhunfnph nliypnid gui-
hwgwo npulpwts jfp hualwp gryniginie niibh hwapywd, nph
plwpnyayniate wppwhwppynid wgn pyny:

Cwppwswthnpjut wpuhndubph hwdwlupgp Ggputhwymud
I gniquihtin minpnutiph wpuhnup:

16. Spywo ninph pw squpiynn Ylpn] wagund Fwgn niqgphi

qniquehln Upwyi A&y ninhn:

Uptiup, np tpypwswhmpyniup uipbigh £ Yunmgly oquw-
anpstyny wpuhndubtiph wwppbp hwdwlwupgbp: Oppuwy’ gni-
quhtin ninhnubiph wpuphndp thnfuwptt fupbh E npuytiu wpupnd
punniut yunnudt wyjt dwupt, np tinwbljutu wuyniuutiph gni-
dwpp 180° k: Wn nbiypnid «Spywé ninnh Ypw sginiynn Yhinny
wtugunud [ wyn ninnpu gniquhtin dhwyt dbyy ninhn» wunnudu
wpnbit upbih b wwwugnigty hpple plinpd (hnpdbip hupunipmia
Juwwpl] winypup wywgnignd): Wpuphndutiph wwppbp hw-
dwlupgbtiphg punuwdbup wwhwosynd k, np npuup jpubu hw-
dwpdtip, wjuhtupt' hwugtigutiu dhiunyu hinninipyniuubph:

Epptidu juunhp £ npynud, np wpuhndubpp (hutit waljwiu, wyt
I upwughg npuk dbyp huwpwynp sjhuh wpnwsh) dymutbphg:
Utiup dtip wngh wynuipup jutmpp sbtp nph: Ophtwy” wpupnd
5-h wunnudp Juptih £ wywugngly  Giutgng dnuu wpuhndub-
phg: Pwuwnnphit, nw wywuwlhnd £, np wyn wunnuwip phinpbd L,
wyj ny phi wpuhnd: Uhusntin jupwunpwuuph wqupgnipju tww-
wnwlny dbkitp wjt punnuby Gup hppl wpuhnd:

Npwtiu kgpuithwymu” nhunwpylivp dbp nwupupwgh wdbitw-
wnwoht phnplidubiphg dtyp, np wpunwhwyunmd k Enwalmu-
ubipp hwjwuwpnipjut wnwoht hwywnwuhyp: Utup wjt www-
gnmghy kiup’ hhduybny wuwwnytipubiph Yypunpuwo b hwjwuw-
pnipjut dwuhtt dbip wuwnnt yuwnltipwgndutiph ypw, tpp
ntin wpupnup hwulwgnpnup atipdméywsd skp: dbtiphhotiup wyn
wwwgnignudp b wyjt nhwnbtitp dbp punnittwd wpuhndutiph nb-
uwulniuhg:

Mbwp tp wywugmgt], np tiph AB = A;B;, AC = A;C; L
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ZA = LA}, wmyw ABC U AB;C; tnwulniautipp hwjwuwnp tb:
Ujn tywnwyny nhnwpltiip wjtwhuh ybpunpnud, nph nbw-
pmud A ququpp hudpuyjund | A7 ququipht, huljf ABC tinwul-
Jjwa AB b AC Ynnubtipp Yytipwnpymd Ga hwdwwywnwupuwbwpwp
AyB; U A{C; dwnwquypttiph Yypw: Uyn nbiypnd dbup hhduynd
thup wyubplh wyt thwuwnh Yypw, np wynwhup yhpunpnud gnynt-
pinta niuh, pwuh np A b A; wulniautipp hwjwuwp tu: Wdd
Jupnn tup wuby, np wynwhup Yyhpwnpdwa gnpnigyniup pund &
wpuphnu 10-hg: Wunthtinl ubitp nwwnmd thup wjuwbtiu. pwuh np
AB = A1By, AC = A;C}, wiyu AB UYnnup hwdpuljumd £ AyBq
ynnupt, huy AC Ynnup® A;C; Ynnupt, dwutwynpuwbu’ hw-
Upulunud tu B b By Yawnbipp, C U C; Ynbtipp: buly huswtiu hhd-
twynpbup wyn thwuwnp’ hhduggny wpupndubiph ypw: Swn
wung: Cun wpuhnd 8-h" A;B; dwnwquyph Yypw A; Yhawnhg Y-
phh £ wnbinunnpt) AB hwngwéhtu hwjwuwp dhwyt bl hwingus:
Pujg pun wwydwh® AB = A;By: Niptidu” wyn Yyipunpdw nhw-
pnud B Yhwnp hwdpulunud £ By Yhwnhu: Unya Yhpw hhduwynp-
ynud £, np C Yhwnp hwdpuyunud £ C; Yhanhu: Utnd E iuyuln-
sk wpuhnud 7—p, npwhugh hhduwynpyh wyu thwuwnp, np BC Ynn-
Up hwdpuljumd £ B;Cy Ynnuht: Wdd Jupnn bup tgpuljwugub,
np ABC U A;B;C; tnwulynuttipp thnyhtu hwdpuyunud G b, ni-
ptidt, upwup hwjwuwnp tiu:

bPusytiu wnbuunud tup, Gnwulynmuutiph hwjwuwpnipjut
wnwoht hwyjwnwuhyt wpunwhwjnnn pnptidh pnitt wwwgnigne-
up, puwnn Enpywt, sh thnfuymd, dhwyt ph wydd dbup htiugnud tiup
ns ph wltwnnt pYugnn thwuwnbiph, wy] wjn wpuhndutiph Ypu,
npnugny wpwnwhwynynd G wyn thwuwnbipp:
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MUSUUhdLLEr B4 sNh3NhULEN

SLNkhte VIII

1. w) 0(0, 0), A(5, 0), B(0, 3), p) 00, 0), A(a, 0), B(0, b): 2. w) 0(0, 0), A(6,5, 0), C(6,5, 3),
B(0,3), p) 0(0,0), A(,0), C(a,b), B(0,b): 3. M(3,-3), N(3,3), Q(-3,-3) lunl M(3,-3), N(-3, -3), Q(3, 3):
4. A(-a, 0), B(a, 0), C(0, h): 5. (7, =3): 7. C(10, =7), D(7,5, =5): 8. w) 2, p) 3, q) V13:9. w) 4,
P8 q) 5 n) 5 10, V82 +2J17+742: 11, w) 2, p) 3 jud -2,6:  13. w) (0, -9), p) (0,5):

14. w) (=2,5, 0), p) (8, 0): 15. w) MP = 345, NQ = 5, p) MP = 442, NQ = 24/2: 16. Snignuil:
Uwwgnigli;, np AC b BD hwunjwisubipp hwjuuwp G, b nputg dhouwltintipp hwdpuyund Gu: w) 8,
p) 17: 19. 100 ud, 100 ud: Snignul: YUnnpnhtwwnwyhtt hwdwlupgp ptnptp wyuwbiu, huswtiu gnyg
E wpgws uup 4-nud: 20. 13 ud: Snzgnil: Ynnpnhtwwnwght hwdwlwpgp punpty wytwbu, nputiu-
gh tinwuyyu hhupp gunuyh Ox wnwugph Yypw, huly pupdpmpymiup’ Oy—h: 21. Snignnk: Ynnpnhuw-
wnuwyht hwdwlupgp pwnpty wytwbiu, npwtugh utinuuh hhdptiphg dtiyp gunagh Ox wnwugph Ypw, huly
npw Swypwltintipp (huka hwdwswith Ynnpnhtuwnatiph uygpawyinh Glundwdp: 23, Snignlk: Unnp-
nhuwwnwght hwdwlwpgp puwnpblp wjuwbu, huswtiu gnyg £ wpgwsd aup 6-nud, b wwqugmgti, np
b=0:25. wW)AuC,p) B,q) BuD:26. w) C,p) B,q) AuD:28. w) (-4;-3), (-4; 3), p)(4; 3), (-4; 3):
29. w) (3;0), (3;10), p) (-2;5), (85):30. 1) X’ +y*=9,2) ¥’ +y* =2,3) x* + y’= %
3L w) X+ @-57=9p) (x+1+(y-20=4q) x+3°+ (y+7) = Z,r}) (x - 47 + (y + 3 = 100

32+ =10:33. w)(x -2+ (y-1)’=41,p) (x-3) >+ (y-1)’=5:34. (x -5 +y =25
(x + 3)* + y* = 25, ipyymt ppowtimghé: 35. X + (y - 4)>=25:37. p) x+y-7=0,q) 3x -2y +2=0:
38. 7x-y+3=0:39. w) x-y=0,y-1=0,p) 3x -5y +5=0:40. (3;-2):41l. x=2L y=5
42, 7:43. 5% + 2y — 10 = 0, 5x — 2y — 10 = 0: 5x + 2y + 10 = 0, 5x — 2y + 10 = 0 unl 2x + 5y — 10 = 0,
2x + 5y + 10 =0, 2x - 5y - 10 = 0, 2x — 5y + 10 = 0: 44. Cpowbwagsdhp bl w), p), n), b):

N
49. p) niypnud: 51. Upwgnipniy, md: 52 ‘AB‘ =3ud, =4ul, =3ul, = /18,25 ul,
‘MA‘ =15ul, [CB| = 4ul, =5ul: 53. ‘BD‘ =13ul, =542 ull, V74 ud: 55 w) Un,

Mg q) wyn, n) ny: 56. w) Ny, p) wyn, q) ns, n) ny, ) wyn: 58. w) Stiquitlymu, p) ubinuib: 59. w) Wn,
p) wyn, g) ny, 1) ny, k) wyn: 60. Uyn: 67. Snignul: Ogqunyti] tnwuljut wuthwjwuwpnipiniuhg:

69.w) a, p) af q) av3, n) a, h)a:7o.w)—zu10,p)14u10,q)14u10,q)—2u10:
- = = — — e e T T A T e
-a

71. u1)AK p)AM 73.XY = +(-b) + c+ d'75 BM——aNC—bMN—b—aBN—(b—a)—u'

e e T I SN

76 31C=x» BBy =x-) BA=-y BC:zx y 77. ul)AC—a+b p)AC——a bq)AC—a b:
- = =5 S5 - —

78. DC4CB = a-b, BO +OC=b, BO -OC=-a BA -DA= -a+b80.|x —y|=|x| +|y| hw-

— - =
Jwuwpnipyniup  intinh niuh, iph xN y Gud x U y yjnnputiphg gnub dbyp gqpnjulwi k81 60°

5> 3~ 4> 2 — - 12 - =
Hop)=mt=n, q) - —m-Zp . —g-— —a-—b:
91.u1)4n,p)2 5 q) 3m 311. 92. EC=a zb,AG a 217.



93, AM=>atb, MD="a-b: o4 y) AC=x+y, Al =(?§+}} C =—(Z+;} DO =
L5} B Be =25, 4B 160 =35} Gor O =77 py Ab =13, vic =235
CaRd: ) > YV CO+OA=-x-y,n) AM:Ex, MC=§x+y,
Tt P T SO SR TP AN SR PR T
= —xX—- = ——XxX—— : . =—| a+ l =—a—o, =—a+—-0b:
3570 6" 27 1 2( ) b2 1 2
3017 10
97. —Za+zb: 100. Snignul: Oquyb) futinhp 95-hg: 103. w) -4, p) 3 q) -1, n) 5 104. w) 2,

1 1 1 4
P @y WL w-La ~, BH3np T3 p)d) wnwhuh kphy gy gnith:

105. w) Wn, p) wyn: 106. Snignnk: Uyqugmgtip hwlwunn Gupwnpmpjudp b ogqunytip hwdwghd yajunp-
— 4> 4
ubiph Ybpwpbipjwy tddhg: 107. AM = §a+gb 108 w)x=-1,y=3,p)x=4,y=-5q) x=0,

y = 3, rl) x=-1,) =%Z 110. lll) 2{2,3}, p) Z{— 2,3}, ?{2,0}, q) 2{_2’_4}’ 2{2’_2}7{_3’_5}:

- - 1 - - - - - - 1- - - -
. af2,3} b{—g,—Z}, c{8,0} dfl,-1}e{0,-2} f{-10}: 112, w) X :_3l+§1’ p) y=-2i-3],

N

Q) z =—7, n) ;:—37, W) V=7 N3 w)x=5y=-2,px=-3,y=7,q) x=-4,y=0,n) x=0,
%
y=0: 114.w) {5,7}p) {4,1}, {11}, P{-1,0}: 115. w) {3,2}, p) {6,0}, @) {~1,9}, n) {-7,-2}: 116. 24 {6,4},

30196}, —a (3,2}, ~3a{-9,-6}: 117. {-2,-4}, {2,0}, 0,0}, (2,3}, {-2,3}, {0,-5}: 118. w) 45°, p) 90",
q) 90°, 1) 90°, k) 90°, q) 135° L) 0% 119. w) 60°, p) 120°, q) 120° n) 90°, &) 0°, q) 180°: 120. Snignui:
Oquyty tipynt Yhnbiph htinwynpnipjwt pwtiwdbhg: 122, Snignil: Lwju wwwgnighy, np BC = AB:
124. (5;9): 125. w) (=1;9), (0;2), (~4; 6), p) 5v2, q) 32, 4v2, 5v2: 127. 40: 128. Sngnu:

Unnpnhtwwnwght hwdwlwpgp ptnptp wjuwbiu, np AB b AD wnwquwputipp hwunhuwawt npw-
, ) 7\ 57 125 .

Juu Yhuwnwugptbip: 129. (x - 3)° + (y - 5)° = 25: 130. w) | X +5 +y D) = > p) (-3 +

+(p+2=25131. w) 3x+5y —4=0,2x—y-7=0, x+6y-23=0,p) 4x+ lly-27=0,5x+4y - 11 =0,

- >
x-7y+16=0,q9) 3x+5y-17=0,2x -y++ 6 =0, x + 6y — 10 = 0: 135. Snignul: bph x b y
ytunnputipp wwpwghé tu, ogquyk] yuhwnputiph gnidwpdwt bnwuljuu Jwuntupg,

- 37

— - b - o
hulj bphb hwdwqhs bu' 134 punphg: 136. _Z+gb;137. XY=—§a+§b,MP=—a+b:
3

— - — -

- — 1> 1
138. CK=a,KD=b-a, BC = Eb—g a: 143. %a: 144. Snignnl: Oqunyl wulwu Yhunpnh hwn-

Ynmpnithg: 145. w) -0,5, p) huwpwynp sk, q) -2, n) 2: 146. w) ;){—8,13}, p) ?{14,4},
- —
q) p{-21,5}L,n) p{6,-18}:
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TLNkhho IX

, ng 148 w) Wn, p) wyn, g) ng: 149. 6,25 ud: 150. 5 nu: 151. 60 ud: 153. 30 uuk:

154. Wn: 155. 8,4 ud, 10,5 ud, 14,7 ud: 156. LT = 20°, £ZK =40°, LP = LM = 120 157. 22,5 uu:

3
158. 6 ud?, 13,5 ud® 159. ll;uu: 162. x = 9, y = 21: 163. BC = 4,8, DF = 1,6, DE = 1,1:

167. w) EF = 5 ul, FC = 3,5 utl, p) DE = 5 ul, EC = 22 ui: 169. w) 10 ud, p) 20 - BO _a
7 OC OD b’

@) 12 ud: 170. w) Ny dppwn, p) wyn, @) wyn: 172, w) Wn, p) ne: 174. 4 ud: 175. w) 14 ud, p) 6

b
176. 6 ud U 6,5 ud: 177. w) 5 ud, 5 ud, 7,5 ud, 7,5 ud, p) pninp snpu Ynnubtipp hwjwuwp b ﬁ:
178. BC = 1,2 ud, AD = 3,6 ud: 180. w) 17,5 ud, p) BD = 5 ud, DE = 6 ul, q) 8 ud: 181. Snignul:
Gpli a b b mnpnutipp gniquhtin sbt, wyw A Yhnnyg wwuk) b ninnpu gniquhtin ninhn: 182. Wn:

183. w) Wn, p) wyn: 185. w) 12 ud, p) 6 ud, q) 3 ud: 186. 7,5 ud, 9 ud, 10,5 ud: 188. 6,25: 190. 10 ud,

20 utk: 191. 96 u?, 24 u®: 192. 60 ud: 193. 2,5 udk: 194. 50 uu’ 195. ? 197.14, 24, 2,5d: 198.5,5,
5

6,5 U: 200. 8 ud: 202. 7,5 ul, 12 ud: 203. 54 uu’ 204. 8 wul: 206. 12 ud, 16 udl, 18 udl fud 9 ud, 12 ud,

32
135wl 8w, ~Sud, 12 ul: 207. 3,2 wl: 209 w) h =20, a = 441 p = 5V41 pyh =48, 4 = 80,

b=60, q)a=12V3 c=24, a.=18 nb=83, c=16 b.=12, ) h= 25, b= 35,

2

b
, b= = 211. Snignnl: w) Oguygtip inwuljut dwltipiup hwygtint pw-

2
a
a.=4,b.=5:210.a. = =

12
twalihg, p) oqunlti 210 jutinphg: 212. 32 U, 18 Utk 213. 61 ulk: 214, 177l 1113 ul: 215. 18 ul,

2
98 ul: 216.2:3: 217. w) 15 ud, p) 10 3 ud: 218. BD =8 ul, DC =12 ud: 219. AB=18 ud, AC= 6 ul:

220. NE=35ul, EK=2,5ul: 221. 10 ud: 222. w1) Wn, p) ny, @) ny, 1) wyn: 223. L: 224. AE = 6 u,
a+c

ab

a+

1
n) Ve Snignnk: D Yhawnny vt BK=ht gniquihtin ninpn: 228. w)12 nu, p) 18 nu, q) 3,4 d:  229. w) Wn,

EC =4 ul, DE = 6 uu: 225.

b :226.w) 17,5 ul, p) BD = 5 ul, DE = 6 ul, q) 8 ul: 227. w) % ,

p) wyn, ny: 230.2,4 4, 3d: 231. 3,15 U: 232. 6,936 U: 233. 6,12 U: 234. 2,5U: 235. 48U: 236. 72,25 U:
239. Snignil: Lwju Yunnigl) npnutih inwblwup tdwt nwuyymu: 240. Sngnnl: St'u 239 juunph
gnignudp: 241. Snignnl: Sk’u 239 fuunph gnignudp: 242. Snignil: Sku 239 juunph gnignudp:
243. Sngnnk Stu 239 utunph gmgnudp: 244. w) 6 ud, p) 12 ud, q) 10 nu: 245. 16 ud: 246. w) D Yawnp
quuymu £ opowth ubipumd, p) D Yhwnp guugmd E opowtiwgsh ypw, q) D Yhnp quadnd t opowtihg
nnipu: 247. 21 nu, 29 m: 248. 40 ud: 249. Ny: 250. 24 U: 251. 33 U: 252. 8 ul, 24 ud: 253. w) 6 u,

p) 3 mlq) V3 U0 254. 21 wik: 255. 1,5 waquuk: 256. w) CD =3 ul, p) AD =18 ul, q) AB=0,5(1 + NG Ja:
257. 17 utl: 258. 10 utk: 259. 5 utl, 3 utl: 260. =226 Yuk: 261. 13 utl: 263. A,B, = 4,5 ul, B,C; = 6,75 utl:
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7
264. 16,8 uu, 14 ud, 75 ud: 266. Snignul:  Ulhgpmd  wwwgnmghiy, np  w) AABM~AA;B;M;,

p) AABH~AABHy: 271. 288 uu 272. 3 ud: 275. g: 276. 18 ud, 12 ud: 277. Snignul: Ogquyty
2 2
tinwuljwa Yphunpnh hwwnynpjniuhg: 278. DC = 2 3 ud, DB = 2\/Eud, CB = gx/aud: Snignid:
2ab
Lwfu wywgnigtil, npn AADC~ABAD: 279*. P 281. Snignnl: Ogqunyti tnwuljut Yhunpnh hwwn-
Ynipjnituhg W BDM nu BAN, huswtiu twl EMC nt ANC tinwuymuutiph tdwunmpinuhg, npntin M—-p

BC-h dhstwtunt b, huy N=p' Ypunpnh hhupp: 286. AB = val@a+b), CD=\ba+b). 587 13 y.

288. 13,44 ul: 289. 1,1 ut: 290. w) 1: 1, p) * - d':

TLNhlo X

1
, @) sinot = 0: 301. w) coso. =+ =, p) cosoL = *

. V3 . 4
300. w) sinoo = ——, p) sinot = — +
) 2P 5 2

NE) 3
302. w) tgo =0, p)tgoo=——, q) tga =1, n) tgo =—- :303. —,——, -3, —, ——, - 1;

3° 4 2 2 2 2
1 3 B
— == == 305. w) A[3‘E 3V2

306. w)45°% p)90° q)150° n)135°% 309. w)sina < sinf, p) sino > sinf:  310. w) coso > cosP,
p) coso > cosP: 311. w) tgo < tgh, p) tga < tgh: 312. w) sinl72° sinl2°, sin36°, p) cos95°, cos64°,
cos34°, q) tg30°, 1, tg70° 313. w) LA-u unip wulymu k, p) ZA-u ninpn wulyymu £, q) ZA-u pmp
wulnu £, n) ZA-u ump wulnu k, &) ZA-0 pnip wulymu b 314, w) 342, no, q) -3V2:

2 2
a 1 1
315. w) o n) —%, q) 0,1) a* 316*. w) 5 wl, p) ) wl, q) 1wlf, n) 3w 317. w) 126 wp,

hbhc
2sino.’

h*sinB ,
* 320.1ud= 321. BC=4 uu:

2 N 2, . :
p) 27 ud’, q) = 36 ud”: 318.16 ud: 319. w) 2sinosin(o + B)

n

18
322. — sin2a uu?: 323, 4sinoc wl® 324, 3643 ud® 325. w) £C=80° a=12,3,b=9,1,p) ZB =75,

c=4,5 a=2,3, q) £B=37,989°=37°59', ZC=62°01", c=14, n) LA =65°, b=19,2, c=25,5,

t) 4B =37,317° = 37°19', £ZC =82°41', c¢=11,q) c=5,7, LA = 4B = 63°, F)a = 53,84,
ZB = 36,296 = 36°18', LC = 56°42', n) LA =42,833° = 42°50", /B = 60,941° = 60°57’, £C = 76°13/,

P) ZA = 54,883° = 54°52', /B~ 84,270° = 84°16, ZC=40°52": 326. AB=15 ul, Sypc ~ 87 uu’
asino asinf asinosinf
an{ B s £ e By
by= B_?OC, tpti B> o: 329. w) Unipwtynil, p) ninnutyntl, q) pnipwaynit: 330. 60° ud = 47°7":

327.AC=61, AB=3U, BC=4u: 328. npwnbin Y= OCT_B, tiph o>



135

331. 10 ul:  332. AM = 7: 333. 8,125 ull: 334. V2 335, ~52 : 336. ~ 14,5 U: 337. 50 U:
338. BE_é AD—E 2+4/3, AE:%J& EC=%(2—\/§), BC=by2-+/3: 339.w) =6,254 0,

p) =6449073 U* 340. w) ZC = 105°, AC=6ul, BC=4ul, p)ZA =75° BC=6 ul, AC=4 ul,
q) £C=42°55", ZB=88°35", AC=4 ul, ) LA =2622', ZC=90°50", AB= 11,7 ud: 341.w) BC=12 ul,

ZC=17°45', /B=27°15, p) AC = 5 nul, ZA=71°34', ZC=63°26', q) AB=6,4 1, ZA = 2°, /B~ 28"

342. Ny: Snignul: Oquayty upunwubbiph phnptdhg: 343. Ny 345. 247 ul: 346. 10 {% ud:

besina
347. £/D = 117°10', ZE = 38°59’, LF = 23°51": 348. m ¢ Snignnl: Oquyby tnwujju dwlb-
ptiuh pwtwdlihg:
YLNhto XI

350.72 /3 uu: 351. 4 utk: 352. 20+/3 wl® 353. 10 wl: 354, 4% ul:  355. 30° 150%  356. 81 u™

357. 43 . 358 16,25 ul: 359. 13,5V3 wi 363. 256 uu’ 366. g: 367. 18 u, 93 ud®

368. 24 ul, 243w 369.1) R=3V2, ;=3 p=24 §=36 2)R=2V2, g,=4 p=16, S=16,

3) r=2v2, g, = 42, p= 16V2, §=32 4)R= 352, y=354,=7, 5=49,5) R=2V2,

27 1
r=2,a,=4,P=16:370.1) r=1,5, a3 = 33, p=93, 5= f,z)R— FV10V3, r = 241043,

1043 1043 5 5
a3=2\/ ;F,P=6\/ ;F,3)R=4,a3=4\/5,P=12~/§,s=12f 4)R—i r—T‘FP_w

S= ﬂ s R= 23 B oo VBl a7 2By 7, %mzzsm.sys&sf
3 3

= B3 :4:6Y3:375 3 4: 376, V2R 377. w)108 ul, p) 18(/3+6) wui 378. 643 wi
379.644/3 Wi 380. 6 381. 192w 382. w) 20m U, p) 30m U, q)707 U: 383. w) =159 ud, p) = 3,98 ul,
q) =7,56 ul: 384.8mul: 385. 1) 25,12, 2) 18,84, 3) 13,06, 4) 9, 5) 4,40, 6) 1, 7) 637,42, 8) 14,65,
9) 0,45: 386. w) Ydtidwtw btiptp wuqud, p) Yhnppwtw  btpynt  wuqud, g) Yutiswuw k& wugqud,
n) Ypnppwtw k& wugqud: 387. w) Ydtidwuw k wuqud, p) Ythnppwtw k wiuquu: 388. 25 ul:

o
2nhtg—
———2 :390. 1,5 391. =42013 Yu: 392. 21°30":

389. w) 74, p)m(w/j—l), q) e (sinat + coso — 1), 1) p—
g

393. 144°% 394. %uu; 395. 7,2 ul: 396. % i 2“9‘65,: 398. =362 ul: 399. = 4°35"

>

4
400. 1)12,56, 2) 78,5, 3) 1,69, 4) 0,26, 5) 7, 6) 9258,26, 7) 9,42, 8) 1,41: 401. w) Ylbdwuw k* wu-



136

na’

Wateb) | ma e ra
© 403, w) 12’

4 ' P) 4sin’a’ @ 64h*

qu, p) Ythnppwitiu & waquud: 402. w)

na’ sin® o na’ sin® o

) 22
P (coso+sina+1y7 " ¢ 4(1 . aj
+Ss1n —
2

2
S ) %tg = 404. D = 13,064, S = 133,89u% 405. 47 uu®

406. ®nppwqgniyu ypowuh dwltipbup’ , hulj onwutiph dwytiptuubpp hwjwuwp Gu® 3w, 57, 77

2 2
3S m_N3|R (m R (o g R (m R
408. = 262 ud* 409. o : 410. w) (3_212, )] ) 1 5’ Q) b V2 4’ n |3 4

g - 2 343
B R O

2
413, ™. 414, w)132n wl, 2101 wl, p)6 ud, 3201 ul?, q)4 ud, 321 wl, n)3 ul, 6 ul: 415. 336m wil,
4

624m ud* 416. w)hwywuwp b, p)1-hup dwytipbup thnpp b 24n ud®-ny: 417. 7*U* 418. 11 wnuth:
419, 0,82 ~ 2,587 420. 22 i~ 15,6 wl: 421. w)54n ul, 90m wl, p)6 ud, 40m wl, q)7 wd, 357 wl,
T
n) 2 nu, 3 nu: 422. w)65n ud’, 90m ud*: 423. w)1-hup thnpp k 51 ud®~ny, p)1-hup thnpp k 127 ud®~ny:
424. 2 uld, 12 ul: 425. 18nU° = 56,52 U 426*. Snignnk: Unwgus dwpdup dwlbplngpp Juqujws k
tipynt Ynubtiph Ynnuuwght dwtipnyputiphg, Ynutiph sunpnubipp wpgwsd tnwuljjuu Letipu tiu, huy
sumunJhnp’ wyn, bnwaljut thipptwdhght wwpws pupdpmpnian: 420m wd’: 427. w) 484n wl,
p) 2,5 ul, q) 4 ul, 64n ud* 428. 2561 ud’ 430. 4321 ul® = 1357 wd* 431. w) Yhuwypowtubp tu:
p) Snignul: Wnuh dwhbiptiup qunuwyht dwitipbnyeh dwybptiup pwunnpn dwub £, pul hwnnyputiph
punhwunip dwibipbiup hwjwuwnp k dté opowth dwybptivht: Cudwuwp bu: 432. Smpwpwsjnip Yn-

N 50 ulk 433. w)V =V, + Vy, p) V= % V) + Vy: 434, g Uwup: 435. 12 wil: 436, 48 wil: 437. 270 ud’:

438. 43243 Wi 439, 72P, 3 W-ny: 440. Cwfwuwp bz Ybup: 441, 300 ud; 442, 9 uil: 443, 1,6 0:

444. 16m I’: 445. 10007 ul’: 446. bplpnpn, nhwpenud swugp dbs b 96m wl’-ny: 447. 25 = 8u:
T

448, 7: 449. 5l 450. 7687 wil: 451, = 420 452, 9721 wil; 453. =6 mu: 454. Wyn: 455. 52,543 i
n \

456, 7 ul, 8 wl: 457. 323 wi: 459, av2 : 460. 2a(1 + cosa): 462. YO nup: 463, w) 3V3 |
2 8

)ﬂ:%a w) 6 ull, 54V3 W 468. 330 YU: 469. w) ~ 15,1 ul, p) na sino: 470. ~ 4,4 Yk 472, En—ﬁ:
P 5 6

473*. Snignul: Snyg wwy, np AB jupny ubiqutitinh dwltiptiup hwjwuwp £t AD b BD juptpny ubig-
dtiuwnubtiph dwytiptiuutiph gnudwphtu: 474*. Snignnl: Oqunwugnpét] Mnipwgnpuup phinptidp:
475. w) 43242 ul, p) 0,32+/5ul: 476. %m3sin(pcos(§: 477. 8 wl: 478. =~ 208U: 479. =61 g

d’ a2
480. ) : 481. —,
80. 18 uu, 6 uu: 481. w) o ) T6n

3 4
: 482, 91 ud* 483. wm?./3, L’Z . 484. H=§R’

) 32
npwntn H-p quuuh pwpdpnpjmut £, R-p* qunh wnwyhnp: 485. Ypwpdpwbw 75 ud-ny:

50m

1
486. 6375 I = 1,28 - 10% yu™: 487. 3 % = 525% 1489.w) 8, p) 12(n - 2), q) 6(n - 2)%,n) (n - 2)*




137

Pwupquwish Ynnuhg unpuupjund jpuugnidubip U ihmpnjunijpyniailp
P-hwilkp” Fpmpu vii-h Ytan 1, gpniju IxX-h Yt 27, gniju X1-h 46, 47, 50, 54, 59, 62, 63 Ytantipp

lunhpukp’ 149-153, 156-161, 163-166, 168, 171-175, 178, 185-187, 188-208, 215, 216, 221-225,
228-230, 234, 244-262, 264, 282-293, 297, 307-313, 320-324, 330-334, 342-346, 353-364,
371, 372, 377-381, 388, 392-397, 410-412, 415-431, 432, 434-454, 472, 473, 477, 483, 484,

487-489, 571



138

fFNJdULYTRLUNPRE3NRTL

SLNhtu VIII YUnnpnhtuwwnutip b ytljmnputip

§ 1. UNNMEFPLUSUSPUL UM N8N U 3
1. Unnpnhuwwnutiph ittt FWTWHWING cceveviniiiiciciiieceeeeeee 3
2. Cwwnywsh dhouwliinh YnnpnhUunUhRD . 4
3. Utntiph htinwynpnipiniap YnnpnhUQuinUERNY....ccceeee, 5
FOUNNUBN ettt ettt et b st et ne e ene s 6
Unnpnhtwwnutiph dbipnnh Yhpwnnipiniap juanhpubp nsbhte... e 7
§ 2. CMRAULUGOP U NPLALP SBLUUUMNRU TUERL. ...t 9
4. Cwppnipjut Ypw g6h hwWumnnuUD e 9
5. CpowtmgSh hWYWUMIRNIUD ettt ettt ettt 9
6. NN NWUYWUBNNLUR ceveiiiieeeeee ettt ettt ss et et se b s et eneen 10
Qwpglip b PUURRNTHN oo 1
§ 3. UBUSNIP SBUUUSNPOBNITUL c.coniieieectreeeeeeeetneeeseesesseseeesseseeseesens 14
7. dEgunph hWUQWGNLRINLURN ettt 14
8. dhlpinnpubiph hwuWumpnLRINLUN .c..eeeveieicriiereceeee e 15
9. dbunnpubiph ntnunpnudp tmpud YEINRG ..o 16
InpSuwlul WNWYQWINPUIURUE] «eeveveeiieitiieteteettetet ettt ettt e sa bt enees 17
Cwngbip W PUUNPNTE] coveee ettt 18
§ 4. LEUSNPULENP FNRUUMNPUL BU SUULNRUL ..., 19
10. EpYnt yahuninpUbiph gnuumND e 19
11. Jdhlwunnputiph gnudwpdw optitipubipnp: 2niquhtinugsh Juunp......oineinne. 20
12. Uh pwth yaiunnpUubinh gnitmng eeeeeeeeeeeeeeececeeeeeeeseteee e 21
13, LhunnpUBRD RWUNTUD ettt e 21
InpSuwlul WNWYQWINPUIURUE] «eeveveeiirieieteteetetet ettt ettt et sb et eeen 22
Cwngbip W PUUNPNTE] cvee ettt 23

§ 5. 4BUSNrer pURAULUTNUSUNNUL G-JdNd: dBUSNruvert
UPPUMHNRIBBRTUL ...ttt ettt ses e sesessesseseesesnens 25

14. Jdhlunnph b pUh WRUNUWUNRIWID .o 25

15. dulunnputiph Yhpwnniginiup futinhpubin InSHRU. e 26



139

16.GFwnuthwn gqniquhbin nbnuyhnudwl UWURTU . 27
FnpsUwul WNWQWINNUURUHN c..cevteietertieitetet ettt ettt saeen 28
Cwngbip W PUUNPNUE] coveei ettt 29
Jhlpunnputiph Yhpunnipgmiap juanhpubip mShpu e 30
§ 6. SUNPUFPT UBUSNMUBN ...ttt ettt ettt sa et 31
17. dtwnph yipwénudp puwn Gpynt mupughsd yayumpubipp e, 31
18. dhhunnph YnnpnhUWinUEND et 33
19. dhlpinnpubtiph Ququuud WUYINIUD ceeieiieieeeeeeeeesee ettt ns 34
FOUNNNUEN ettt 35
FLNR VIII-P UPHUNRFSUU CUMSEN ottt 37
Lpwugnighg UUINPTED ettt ettt sttt 39

GLNhh IX Ldwh inwmulyniuatip

§ 1. LUUL ENULUSNRUULERP UUQU UUNRULE et 42
20. Cwdbidwmnwul hwnYUSUHN ..coveeviiiriiiiiieiceeeeeeeeeeee e 42
21. Ldwt bnwuniubiph uWhUWUNLUD oo 42
Qwnglip b UURPNTHED ot 43
§ 2. GAHULUSNPULLENP LUULNARG-BUL SUSSULPCUBM L. 45
22. bnwuynuutiph tdwtnipjut wnwoht hwpinWlp2n e 45
23. bnwuynuutiph tdwtnipyjut Gpypnpr hwpinulhon e 45
24. bnwuynuutiph tdwtnigjut Gppnpn hwg i, 46
25. bnwulniaubiph tdwunipjwt dp pwth Yhpunnipntlbp .c.eeeeeeeeneneeceneeseneene. 47
QNN W PUUPNTBD ceee ettt ettt 48
§ 3. LUUL ENULUBNPULLENP SUSUNPB-BNRTUUENL ... 51
26. Ldwu nwulymuubtiph dwytipiuttph hwpupbpmpniip e, 51
27. Ldwt tnwuyymuubtiph qdwyht wwppliph hwpwpbpnRINLUP oo 52
28. bphpwswthwluu wyuwnftiputiph tdwinipiul UWupl....., 53
Cwngbip W UUNPNTE]D coveeiec ettt 54
§ 4. LUULNRE-BUL UPPUMNRB-BNRUUB M ...ttt 57
29. Cwdbidwwnwlwt hwnydwsubtipp mnnuiunit tnwtjuilt UG9 ....oocveeeeeeevevinenenne. 57
30. bnwulywt Yhunpnh hutnYnipinilp ettt 58
31. bpynt ninnh’ Up pwuh gniquhtin niphnutipny  hwnndhg wnwswgws  hwnyws-

ubtiph hwudEUWINWYWUNLRBINLUD ettt ettt 58
32. bnwulmuubph tdwunipjut gnpstwjut Yhpwunnipintulbip ..o.eeeeeeeeeenenennen. 59
Wb W PUUNPNUE] coveeiccc ettt ettt ee 62

HunniguUull UOINNUEN ettt 65



140

§ 5. NPLPLLELP SrRVLUG-OF <6S AUSNRUPS UWNHURUSUT

QUSUUOULP SUUBUUSHUUTLNROBNRTUL .....ereeeererenreseeneneseseanens 66
33. Cwnynn pupbiph hWnUNLRINLUN e 66
34. Cpowtwgsh hwwnnnh b ynputhnnh hwnYnipynilp .o, 66
Cwngbip W PUUNPNTE] cvecec ettt 67
FLNP IX-P UPHUNRBBUU CUMSEM L 69
Lpugnighy UUNINTUEDN . coveeeecececcec ettt 70

SLNhu X Enwulymbwsmuthwljutt wntynipynitutilip

§1. WLU3UL UPLNRUL, WNUPLNRUL B SULFEULUL ...t 74
35. Uhuntu, YnuhUntt, NWUGHUU .coceieieiiiiiieeeeeeeeteeceeeee ettt e 74
36. bnwulntawswthwluwt hhdtwut UnGUnRinLlp s 75
37. PEPUWU PUUUWATEN eeeeieieieieeeeee ettt sttt 76
38. Ytinh Ynnpnhtuwwnubiph hwpydwtt pulWALERD ceeeeeeeneeecceeeeeeeeeeee 77
39*. dblpinpubiph ufuuijjuup WpnunpuID.c e 78
wngbip W PUUNPNTE] cvee ettt 78

§2. WNFL2NPE-SNPLLEN EMHLLUSWL UNLUEMP B

UULUBNPUULBTD UPREBU...iiiicnticesiscsesesesssssssscsens 81
40. fFtinptd tinwtyjut dwbpbiup UWURU .. 81
41. Uhuntulbpp BENDBUR ceeeeee ettt s 81
42. UnuhUntuUbph RENPEUD c.eveeee et 82
43, GnuulntQubinh INIENLUR e e 83
44, Quihnnujutt W uwinWURUEN o 84
Qwpghip b PUURRNTHDN o 85
FLNR X=P UPYULNRFBUL CUMBB M ettt 87
Lpwignighy TUUNNNUED ettt e ettt ss s sse s be s s asessesasessne 88

SLNktu XTI bphpusuthwljut dbdnipynitutiph hwyymdubp

§1. ARUQUULUSNPULLE P UUUEIrEULENP AUCUWUUL ARLUAGUED ............. 90
45. @niquhtinugsh dwlbiptivh hwpquutt pulmdUD e 90
46. Pwnwiljwt dwhbipiuh puUWAULD ..o 90
47. CHPNUN PUUUAUN ottt ettt ettt sttt e s b s e e e enee 91

48. bnwuljwtu dwytiptiuh, Ynndiph b wpunwagsjw) ypowtwagsh ywnwyhnp fuwp....92
49. Ywunuwynp pwquwuljut dwlybtptiup, upw Ynndiph b utipgdjwy 2powtwgsh
ywnwyhnh hwpquwtt puuludUED e 93



141

50. Puquuuhunbiph dwytiplinypubph dwybpiuibip .. 94
Qwngbp W UUNPNUE] coveeiic ettt e 96
§2. CrRAVULUSG-OP ErYUrnkRE-8SNPLLE BU. SrRULP UULUEIrEUL................... 99
51. CpowlwgSh GRYUWINNLBINLUN ceeietiieiiiieieteecceeeee et 99
52. SOl UWHBPBUN weveeeeeiieieeeee ettt 101
53. Cpowtiwght ubiunnph TWHBRBUD . ceeeeeeceece e 102
54. Ubkiqubunh UWHBRBUD cveeeeeieeee ettt ettt 102
Qwnglip b UUPRUED covee et 103

§3. GLULDP, UNLk 4. FLH UUUEPEUNR3E-LEN R

UBUBPBUTUEDP QUTUNRULL ... ceteereteteenreteesreteteeteseesesseseessseseesessens 107
55. Gquup dwhbiplnyph UWYBREUN. oo 107
56. Untup dwhbpUnyph UWYENBUD oot 107
57. Funuyht dwfbpunyph TWYEREUD oo 108
Wb W UUNPNUE] coceveeiiececc ettt 109
§4. ULNPUPULULENP OULULUENP QUCWNPUTL......eecereeeeeeereeneeseennenes m
58. Gwnuthwp dwputh Swyuwih UWURT e m
59. MNNuUYNUUUDUINN SWY cveereeneeeenrenrenteeeterenreneeeeteseesressesseeeeseeseessesseseeseenee 13
60. MNP WPHQUUIN SWUYWN c.eovereeenirieieeeenieteenreteeeieseeeeesreseeeeeseeeeesseseesesnesaeneenens 14
61, PRGN SWYWN vttt ettt s sttt s e st nee 115
62. Fputh b YnUp SWIYWIIUEN] coveeeieieieeeeeeeeeeee ettt 116
63, FUNN SWYUUIN cveevermeemeeeertenere ettt st sttt et s e sttt see s s sttt e e e sbesmesae et e e e 17
Qwpgbip b UUNNPUED o 18
FLNRU XI-P UPYULNREBUL CUMSB oottt 120
Lpuignighy FUUNDUEN . coeeeeeeeeeeeeee et 121
Luybpguws. <UNFUAUONRE8UL WRUPNULERP UUUDPU e 125

MUSUUUULUER BU BNRBNRUTUB M e 131






LnG Ubpqbjh UpwOwujwl, dwiGGnpG dyjnnnph Pniinniqny,
Utpqbj Pnphuh Ywnnigl, Enniwpn I6GphYyh Mng Gy,
PphGw hgnph SnnhGw

GPUPUIUDNEIER3NED
9

fQwnqiwlnipynilp Uwphpbly EjhpGLh IwlhnpywGh

JleBoH Cepreesuu AtaHacsiH, BanentuH ®egoposuu bytysos,
Cepreit bopucosuu Kagomues, dayapa MeHpuxosuu lMo3HsK,
UpuHa UropesHa l0OauHa

FrEOMETPHUA

YuebHuk ans 9—ro knacca
(Ha apMsiHCKOM si3bike)
Mzpatenbcteo “3aHrak”, Epesan, 2013

MNepesoa: Capubeka InubekoBuya AxonsHa

Spwwnwpwysnipjwl nbopkd® EdhG Uypwsgjwa
Qtinwpytunwywlb fudpwaghn® Upw Pwnnwuwnpjwa
Sthubhywyw fudpwaghp' Ldwpn Qwpuwnwljwh
Uppwanhs' Utipd Ubpnitdjwa
Jwiwlywngswihb duwynpnn’ UpbhYy Iwlynpjwa
Swdwywngswjhb dntinpwagnpnn’ Qnhwp Wwswwnpjwh

Swwannipjntlp opubip: Quithup’ 70x100 1/16:
©@nLnpp opubip: Swywip 9 . dwdnt|:
Swnwnbiuwyp «Uwzwnngy»: Sywpwlwyp 34 500:

Ieuats odcernas. Popmat 70x100 1/16.
Bymara odcernast. O6vem 9 1. 1. Fapuutypa “Maruror”.
Tupasx 34 500 sK3eMIISIPOB.



209Uy

<PUSUruu2NhE-3NkL

33, 0051, plwh, Undhwnwuh wnn. 49/2, hbn." (+37410) 23 25 28
buwpu® (+37410) 23 25 95, L. thnuwn® info@zangak.am, . Jujp® www.zangak.am
U3NATENbCTBO «3AHTAK»

PA, 0051, EpesaH, np. Komuraca 49/2, ten.: (+37410) 23 25 28
®dakc: (+37410) 23 25 95, an. nouta: info@zangak.am, an. cait: www.zangak.am




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile ()
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (www.heidelberg.com)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [595.276 841.890]
>> setpagedevice




