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44.

45.

46.

47.

48.

2) [epumetpi 28 cM-re, an aynaner 48 cM’-re TeH TiKGYpHILITHI
YGyphInIKa ChIPTTail ChI3bUIFAH MICHOEP/IiH Y3bIH/IBIFbIH TaObIH-
nap.
(a) = 6,28 amM; 2) = 33,2 cM)
Kabbipranapet 15 M, 15 cm, 24 cM-re TeH ymOypbiinKka ChIpTTail
CBI3BLIFAH MICHOEP/IH PaHyChiH TabbIHAAP.
(12,5 cm)

Erep menck T1yGiHiH amamerpi
20 cm, ZAOB = 115°, OB = BC
Gonca (5-cyper), wenek kacayra A
KQXET MBIPBIITAIFAH KaHBLITBIP-
O B ¢}

JbIH (TITICIH ecenke aaMaraHIarbl)
ay/laHBIH TaGBIHIAP. S-cypem
(=032 M%)
Bapiibik KbIPIaphIHbIH Y3bIHIBIKTAPBIHBIH KOCKIHABICH /12 M
Gonatbin KyOThIH GeTiniH ay1aHbiH TaObIHAAD.
(0,5 1v’)
Kpipst 4 am Gonateid KyOThIH ka36acklH KHBIN any yuliH TikOy-
PHILITH MAPAKTBIH 6JIeM/epi Kanaait 6oysl kepek?
(12 v x 16 am, kem emec)
Fumapartein imki apney KyMbICTapbiH
opeiHay yuid minGe KonpaHaabi (6-cy-
per). Minbenin TeceM KajkaHbl TaraH Ta-
GanblHaH A4, = @ KoHE TaraHAap/bIH KHbi-

NbICy HyKTeciHeH MA, = b KalIbIKTBIKTa
Gekirinren. Taran TabaHjapbiHbIH apaka- G-cypem
WBIKTBIFLl AB = ¢. ToceMHiH TaraHIapMeH KHbLIBICY HYKTedepi-
HiH 4,B, apakaulbIKThIFbIH TaObIHAD.

(A‘B' = u’fb )
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38

39.

40.

41

42,

43,

9) YwmOyphoiuThiH KaObIpranapbiHbiH y3bIHABIKTaps! 11 cM, 13 oM
skone 16 cm-re teH. Kimi kaGbiprachina xKyprisinres meamana-
CBIHBIH Y3bIH/IBIFbIH TaOBIHAAP.
(a) 12 em; 0) 13,5 cm)
Kepnin Kyuzi aitnamy nepuosasl mamamen 365 Toymikke TeH.
Kepnen Kynre aeifinri kaupIKThiK mamamen 150 MiH KM-Te TeH.
HKepain Kynni aiinany sKpuiiaMasiFbie (kM/c-1ieH) TabbiHap.
(=29.9 km/c)
Kepcepik Kepai 7,9 km/c xbuinamasiknes aiinanaas. Kanma
yakbiTTa Kepeepik JKepsi Tonbik Gip ainambim msirans? (Kepain
pazmuychl ~ 6370 kM, opbuTaHbIH OHiKTIr = 500 KM.)
(1,5 car.)

(Kotzotxmot ecen). JKep sxBatop G0iibIMEH Kypcaysan TapTbUIFaH
nen 6omkamaiibik. Erep ocbl Kypcay/ibiH Y3bIHABIFBIH | M-re yiI-
KkeiiTce, onja canbliay naiiga 6onast. a) Ockl CaHbLIayIaH MBICBIK
ote ana Ma? o) Erep mon oceinaii ¢pyr6on 106sH Kypeayiar, co-
CBIH Kypcay/iblH Y3bIHABIFBIH | M-Te yikeiiTce, onjia Kaif karaiina
canblIay yikeH Gomansl? XKepae me, anze gonrta ma?

-
(o) XKepae ne, onTa 1a caHbLIAYABIH CHi 27 M-Te Ter Gomnajbl.)
7

IllenBepain exi HyKTECi OHBI TPayCTHIK ©JIIEMICPiHiH aiibipMach!
50°-ka Ten GonatsIH eki gorara Geneni. Erep menGepain paanycsl
8 cmM-re TeH Gosica, OChI J10FaIap/IbIH Y3bIH/ABIKTAPBIH TaObIHAAD.
(= 21,6 cm, = 28,6 cM)
Temipskon Teceminin 6ypsury paauycs 1 kM-re TeH, 6ypsuty a0-
racel 20°-Thl Kypaitibl. OChl 10FAHBIH Y3bIHABIFBIH TaObIHAP.
(=349 M)
a) TikOypeIIThl yIIOYPBIUITEIH THIIOTEHY3aChl 5 IM-T¢, ajl Killi ka-
TETTiH rHNOTeHy3ara Tycipiiren npoekuuscel 1,8 am-re ten. Ocer
yGyphiiiKa itTeit ChI3bUIFaH HEHOEPAIH Y3bIHIBIFbIH TaObIHIAP.

186
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XAYANTAP MEH H¥CKAYJIAP

l.a) LM = £LP=45° LN = LK =135%0) LB = 4D = 130° 44 =
=Z£C=50°0) £LF=135° £T=100° 2. AB = CD xoHe AB || CD 6ona-
ThiHBIH Aonenzenuep. 4. (24 + 4‘/2) oM, 40 ev’. 5. 1200, aﬂ/}‘. 6.9 cm’.
JlMaroHanbAapbIHBIH KHbLIBICY HYKTECT apKbLIbl OHIKTIK JKYPris3imn, OHbIH
Tpanenus TabaHaapbIHbIH KOCHIH/IBICBIHBIH JKAPTHICBIHA TEH 0OMAThIHBIH
nonenzgenzep. 7. a) 45°, 135°, 45°, 135°; 2) 11 cm. 8. 32 cm. 9. a) 55°. A4BC
sone AADC Typnepin aupiKTanaap; 3) 5 cM, 4 oM, 3 em. 10. Meauananap-
AbiH KacueTi Men danec Teopemachit naiianansinaap. 11. 35 em. O Hyk-
TeciHin Oepinred ymOyphilika CHIPTTail ChI3bIIFAaH MEHOCPAiH LEHTPI
GonaTbiHBIH aHBIKTaH®ap. 12. 9\/5 e’ 13. 2 om. 14. 8 oM, 15cm.
IllenGepre Gip HYKTe/IeH XKYPri3ijireH JkaHaManapbiH KaCHETTEePiH nai-
nanasein, karterTepin OGenrinenaep, IMudarop Tteopemachi GoiibiHa
TeHzey KypoiHaap. 15. a) 2\/E oM, (,\/W cM, 20 cm; 2) 15 oM, 5‘/3 cM,

5/6 cm. 16. 13757 cm. 17. 1:4. 18. BC = a Goncein. I'nnortenysa MeH

BH xone AH xeciujinepin a apKbijibl OpHekTeHIep. Opi Kapaii kepcerin-
reH YOyphIITapablH aylaHaapbli ¢ %oHe h apKblibl OPHEKTEN, onap-
JIBIH KaThbIHAChIH TabbiHaap. 19. 4\/3 cM, 16ﬁ em’. 20. (/§~ 1) am.
BD Gwmikriri men DC kecinaicin x aen Gearinenaep, conga AD =2 — x
xkone AABD-ian tgA-upi Taywin, nporopuns kypsiap. 21. 10y/3 cm.
22.~1300 M. OA = x Gonewin. AAOB men ACOB-nan OA xane OC ka-
TerTepin ctgA men ctg C apkbuibi opuektenep. 23. 10 em. AB = BC Gona-
ThiH AABC Gepinren Goschin. AM meananackin Taby kepek. AM-HiH co-
3piHbicbiHa MN = AM xecinaicin cansinaap, conaa ABNC napanneno-
rpamm Gonajsl. ITapanienorpaMubii KaGblpranapsl MCH JHAroHalbjaa-
PBIHBIH KacHeTTepiH maiinamaneinaap. 24. 23-ecenteri CHUAKTbI, ajijibi-
MEH, MapaiesorpaMHbIH KaObipranapbl MEH JHArOHaJbJapbiHBIH Ka-
cueTTepin naiinanausin, 4B Kabeipracein Tabeiniap. 25. 2,4 cm. AABC-
HBIH ayJlaHbiH Taybin, oHbl AABD men ACBD-ublH ayjiaHapblHbIH
KOCBIH/IBICHI PETiH/IC OPHEKTEI, Terey Kypbinaap. 26. a) C(5; 0); 9) (5; 0),
(0; 10). 27. Leutpi koopaunara Oackl Gipiik kapTel weHOepai KoHe
0°Ttan 180°-Ka AciiiHri TPHrOHOMETPHANBIK (DYHKUMSIAPABIH aHbIKTa-

189
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49.

50.

51

52,

53.

Erep TikGypeImThl yHIGYPHIITHIH KabbIpFanapsl y3biHIbIKTaphi-
HbIH affbipMacel 2 cM-re TeH apu(METHKaJIbIK NPOrpecCHAHbI
KypaiiTbii 60/ica, THIOTEHY3aHbIH Y3bIHABIFBIH TAObIHAAP.

(10 e™m)

TikOypbIITH YIIGYPBILITHIH FHIIOTEHY3aChIHBIH Y3bIH/BIFE 12 CM-
re TeH. Erep yikeH KaTeTTiH y3bIHIBIFBI Killli KATETTEH THIOTE-
Hy3aHbIH apH(METHKAJIBIK OPTachIHA TCH ekeHi Genrini Gonca, ka-
TETTEP/iH Y3bIH/ILIKTAPbIH TaObIHAAp.
(9,6 cm, 7,2 cm)
a) Paanycel 9 cm Gonarein menGepre imeil chi3bUiFan TOpTOY-
PHIIITHIH €H YJIKEeH aylaHblH TabbIHAap.
9) Paanycei 6 M-re Ten menGepain O ueHTpiHeH 8 M KalIBIKThIK-
Ta M uykreci anpiurad. Erep X menGepiin ke3 keireH Hykreci
Gonca, OMX ymGypbiblHBIH €H YJIKEH ayJlaHbIH TaObIHAAp.
(a) 162 c™?; 2) 24 m?)
ABC ymbypoimbinaa AC =2 am, ZA4 =30°, £ C =45°. AC xabbip-
FACBIHA JKYPri3iireH ymoyphITeiH GHIKTIriH TabbIHAAD.
(V3 = 1) aw)
TikOypeiuThl yimbypsiuTeii karerrepi 9 cM kone 40 cM-re TeH.
Ymlyphiiika imrei cbi3biiran meHdepain UeHTpiHe Aeiinri Ka-
IIBLIKTBIKTBI TaOBIHAAD.
(2,5/41 cm)
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20. TikOypeiuTsl ymoOyphimKka imTeil chi3buIFaH meHOepain kKaHa-

Cy HYKTECi THIIOTeHY3aHbl 4 cM koHe 21 cM-re TeH GonaTbiH Ke-
cinainepre 6enei. Ochl ymOypeITEIH aylaHbiH TaObIHAAP.
(84 cM®)

21. TikreprOyphill KabbIPFachbiHBIH Y3bIHABIFEI 9 CM-Te, aj JHaro-

HaJIbAAaPBIMEH KYpbUIFaH OypbITapbiHbIH OipeyiHiH [mamacs
150°-ka TeH. TiKTepTOYPHILITHIH ayAaHbIH TaObIHAAP.
812+ y/3)emd)

9-corubin 2eomempun Kypest GORUbIHIG MAnCHpManap

22. Bepinaren napajuienorpamra: a) TebGenepinin GipeyiHe KaTbICTbI;

23

24

25,

9) KaObIpranapbiHbiH OipeyiHe KaThICThI CHMMETPHsIIBI GOaThiH
napajIenorpaMbl caabHIap.

L{MpKy; b MCH CHI3FBIIUTHIH KoMmerimen Oepinren ABC ymbypsbi-
wbiHa AH kabbipracel ymbypeimteii AC Kabbiprachinaa, an K
sxoHe P tebenepi, coiikecinme, AB xone BC KabbIpranapbiH/a xKa-

TareiHAail AKPH poMOBIChIH imiTeil ChI3bIHAAp.
(Anaeiven K, nykreci AB kabbipraceinna, an H, — AC kabbipra-
CchIH/a KaTatbiHaail erin AK P\H, pomGeichin canbinaap. Conan
Keilin A HykTeci uenTpi Gonarsin P, Hyktecin BC KabbipracbiHa
THicTi P HYKTeciHe GeifHeIelHTiH roMOTeTHAHBI Maii1aaHbII,
AKPH poMmObIChIH caabiHAAp.)

AB = a GonarTelH TachIMaIAaybIIINCH B

KykTi kerepeni (I-cyper). Tackiman-
naysiin Tabaubinan AM = b KauIbIKTBIK-
Ta Guikriri m-re Ten MN Gexitneci op-
HatbuiFad. JKykri ketepy BC Ouikririn
oCbl Bepinreniepi apKbliibl OPHEKTEHIEP.

I-cypem

ABC ymGypoiupl Gepinren. AC kabwipraceinga AK = 4 cm, AC =
=9 cM, ZABK = £ BCK Gonarbinnaii K nykreci ansiuran. 4B-Hbl
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14

15

16.

17

18

19

ObipraapbiHa JCiiHri KauibIKTBIKTApAbIH KOCBIH/ABICBIH Ta0bIH-
nap.
(3) 0.5a4/3)
TikOypbImThl YIIOYPBIITEIH FHIOTCHY3aChIHA XKYPri3inren Ouik-
Tik 8 AM-re, an karerTepini Gipeyi 10 am-re TeH. [HNOTEHY3aHBIH
Y3bIH/BIFbIH TaOBIHAAD.
2
(165 av)

ABC ymbypblubIHBIH OHIKTIKTEPiH KAMTHTBIH TY3yJIepAiH KHbl-
JIBICY HYKTeCi OChl OYpBIIITaH ThiC OpHAnackaH, an C Gyphilibl —
eH yakeHi. Erep ymOypbiuTeiH ayaaHsl 2/3 M, AC=2m,BC=
=4 M Gonca, C GypbIIIbIHBIH MaMachiH TabbiHap.

(120°)
Erep TikOyphIUTHI TpaneuHAHbIH TabaHAAPBIHBIH Y3bIH/IBIKTAPbI
8 cm sxane 12 cm-re, an GypeiTapbinbii 6ipeyi 135°-ka Ten 6om-
ca, OHBIH MEePUMETPiH TabbiHAap.

(24 +4/2) em)

Tenbyitipiai ymoOypbIuTBIH ChIPTKBI OyphimTapbinbiy Gipeyi 60°-
Ka TeH, an Oyiiip Kabbipraceina xkyprisinren 6uikrik 18 cM-re Tex
Gonaael. YuGypeiThiH TabaHbIHbIH Y3bIH/IbIFBIH TaOBIHAAP.

(36 cm)

AB xone AC — uentpi O Gonarbin mweHOepre KYpri3iires xana-
manap (B xone C — xanacy Hykresepi). Erep menbep nenrpinex
A nykrecine neifinri kampikThiK 8 cM-re, an BC xopaachbina jeifin-
Ti KaWBIKTHIK 6 cM-Te TeH Gosnca, Kiui BC 10FaChIHBIH IPajyCThIK
eseMid TabbHAap.
(60°)
Bypoimraps 40°, 50°, 90° 6onarein ymbyphiin menbepre chiprraii
coi3butFan. Llenbep jxanacy HykTeaepiMeH GosiHIeH J0FanapabiH
rpajyCThiK oJeMepin Tabbinaap.
(90°, 130°, 140°)
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31.

32.

33.

34.

35.

36.

37.

Erep COMBIHHBIH JIYphIC aNThIOYpBILIbI-
HBIH Kabbipracel: a) 10 MM; 0) 15 MM Gout- \
ca, COMBIH KinTTiH d enmemin Tabeinaap d {@
(3-cyper).

(a) 17;9) 26) 3-cypem
Kabbipranapeiubin 6ipeyi 6 cM-re TeH ymbypbiiika mendep imrei
coi3biIFan. Erep ockl Kabblprara Kapchl jKaTKaH YIIOYPBIITHIH

Oypeibl 60°-ka TeH Gosca, meHOep/iH LEHTPIHEH 0Chl Kabbip-
Fara JICHIHT] KaulbIKTHIKTBI TaObIH AP,
(\/5 cM)

Pauycel 8 cm-re Ten menbep ABC ymOypbiubiHa ChIPTTail Chi-
3pitFad. BC KaObIpFachiHbIH Y3bIHABIFBL 12 cM-re, an AC Kabbip-
FACBIHA TYCIpiNTeH ymOyphIIThiH OHiKTIri 5 cM-re TeH ekeni Oei-
rini Gonca, AB KaObIPFaChIHbIH Y3bIH/IBIFbIH TaOBIHAAD.
(E cM)
3

Erep AB=5Mm,AC =9 m, sin 4 = 0,8 6onca, ABC ymbypbibIHbIH
nepuMeTpin TabbIHAAp.

((14 +2/13 ) m Hemece (14 +4,/10 ) m)
KabbipranapeiHbiH y3biHABIKTaphl 12 MM, 16 MM skone 21 MM Gon-
ca, ymOyphIlThIH ayaHbiH TabbIHAap.

(= 95.4 Mm%)

MoiibiaTipekte 18 Gomar mapuk Gap
(onap Gip-Gipine THIFBI3 OpHANACKaH).
Erep wapuKTEpAiH CBIPTKbI CBIPFa-
Hay JloHreerinin paauycel (OB +r) =
=60 MM Gosnca (4-cyper), IIAPHKTIH
r paguychin TabbIHaAp.

(=9 mm) 4-cypem

a) TlapanieorpaMHbIH JHArOHAJbAaPbIHBIH Y3bIHILIKTaphl 13 cM-
re soHe 19 cM-re, an Kiui KaGbIprachiHbIH Y3bIHABIFB 11 cM-TC
TeH. [TapaienorpaMHbIH YIKEH KaObIPFaChIHBIH Y3bIH/IBIFBIH Ta-
GbirIap.
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xkone ABK men ABC ymOypbllTapbiHbIH ayJaHAapbIHbIH KaTbl-
HAChIH TabbIHap.
(6cm,4:9)

26. Erep nenec kenOypbimn OyphImITap KOCHIHIBICHI OHEC TOFbI3-

OyphIThIH OYpPHIITAPLIHBIH KOCBIHIBICHIHAH 2 ece apThiK Gon-
ca, OH/Ia OHBIH Hemle KaObipracel 6ap?
(16)

27. Tpaneuusinbiy Oyiiip xakrapsl 3 cM jkoHe 5 cM-re TeH. Erep oran

menbepai imTei ceizyra GonaTeiHbl Gearini Gosica, 0Chl TpaneLus-
HBIH TEPHMETPiH TabbiHaap.
(16 c™m)

28. TeprOypsiiika CeIpTTail Chi3blIFaH mieHGepi dap, an OypsimTap-

A

bl emmemaepi: a) 1:2:3:4;0)5:5:9 : 10 karsiHackiHail
Gounca, TopTOYpBIIITH camyra Goma Ma?

(a) Bonazst; 2) Gonmaiiabr)

29. Yiinin MaHcapaAThl KaObIHBIHBIH BEPTHKAJb

KHMAChl JIyPbIC Ceri30yphIITBIH «KAPTBICBIH»

D Kypaiinel (2-cyper). Erep 4D = 6 m Gonca,
ABCD wmancaparel Genmecinin BH Guiktirin
2-cypem
TabbIHIap.
(=2,1m).

30. JKaszeikmouigmot Oypoic Konoypuiuimapmen exi Konoypwviumoly He

opmag Kabvipeacet, ne opmax mebeci Goramvinoai Hemece opma
HyKmenepi GoamMaiumoiHOAi JHeane 0e OHbIH Ke3 Kenzen bepineen
mebeci 6acka kez keaeen Gepineen mebecimen Kubicamvinoai emin
o3ine-o3in Gemmecmipe dcabyovl dypuvic napkem oen amaiobl.
TeGenepinae: a) 5; a) 4; 6) 3 kenOypoim Tyificerin exi aypsic
napKeTTiH Mblcaapbii Kentipinaep. bapabirel newe aypuic nap-
ket Gap Gomnaab?
(Msicasl: a) iypbic YIIOYphILITAp MCH MIApUIbLIAPAaH;
9) Aypbic ymoOypslnTap MeH anTblOypeimTapaan; 6) mapubiiap
MEH JlypbIC Ceriz0yphiTapAaH KypacThIpbUIFaH NapKeT.)
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7. TpaneuusHblH TabaHAapbIHBIH Y3bIHABIKTAPbl 25 cM kKaHe 4 oM,
an Oyilip kaObIpranapbiHblH y3bIHABIKTaph! 20 cM koHe 13 cm. Tpa-
MeLHAHbIH ayaHbIH TaObIHap.

(174 ™)

8. Jluaronasnbaaphbl TEpHEHAMKYIAP kaHe 8 cM MeH 12 cM-re TeH
GonaThlH TPANELHAHBIH aylaHbIH TabbIHAAp.
(48 evr’)

9. ABCD pomObIChIHBIH OHIKTIT] 4,/3 1w, an ZADC = 120°. BC TY-
3yiHje Kke3 KeireH F HykTeci anbiuFad. AFD ymOypbIlIbIHbIH ay1a-
HBIH TabbIHAAp.

(16/3 ar)

10. a) ITepumetpi 2 M-re TeH, ai AMAroHabAapsl 3 : 4 KaTbiHACKIH/Al

GonaTeiH pOMOTBIH ayaHbiH TaObIHAAD.
9) Aynaubl S, an AHaroHanbJaphl m @ N KaThiHACKIHAAN GonarbiH
poMOTBIH KaObIprachi TabbIHAap.

(a) 24 am%; 2) %\/m: +n')

11. TTimini Tpanenns GonaThiH Kep yuyacKeciHeH ymOyphIIIThI yuac-
Keni Gostin any kepek. OHbIH aylaHbl Kanran Genirinin aynansiHa
TeH Gomyb! YIIiH MyHBI Kanaii sky3ere aceipyra 6onas?

(YuOyphitThiH TabaHbIH TPANCUNSIHbIH TaOaH1apbIHbIH
JKapThl KOCHIH/IBICIHA, ajl OMIKTIriH TpaneuHsHbIH
GuikTirine Tew etin any kepek)

12. TikOypeiuThl YOYpPHIITHIH KaTeTTePiHiH y3bIHABIKTaphl 20 cM

soaHe 21 cm-re TeH. Tik OypeimTein TOGeciHeH Kyprisiaren Guc-
CEKTPHCAHBIH Y3bIH/IBIFbIH TaObIH/IAP.
(= 14,5 cv)

13. KaGbipracs! a-Fa TeH TEHKaOBIPFasbl YIIOYPBILITHIH {IIKI KaFbIH-
J1a Ke3 KeJIreH HYKTe aiblHFaH. a) OCbl HYKTECH YIIOYPBILITEIH
KaObIpranapbiHa JCHIHTT KalIBIKTBIKTAP/AbIH KOCBIHBICH! TYpaK-
Thl eKeHiH jonesienep. ) Ockl HYKTEACH YWIOYPHIITHIH Ka-
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KOPbITbIHObI ©31H-831 TEKCEPYTE APHAIFAH

TAMNCBIPMANAP

8-coinbin ceomempusn Kypewl boivina mancoipmanap

1.

Tenbyitipni ymbypsimrein nepumerpi 14 cm-re, an KaGwiprana-
phinbIH Gipeyi 3 cMm-re TeH. YmOypblmThlH KaaraH Kabbipraiapbli-
HbIH Y3bIH/IBIKTapPbIH TaObIHAAp.

(5.5¢cm, 5,5 cm)

. Erep ymOypbiuthin Oypeimtapbinbi Oipeyi kanran exi Oypbinibi-

HbIH aifblpMachiHa TeH ekeHi Genrimi Gosica, OHBIH eH yikeH Oy-
PhILIBIH TaObIHAAP.
(90°)

. [apannenorpaMHbIH KabbIpranapbiHbIH Y3bIHIBIKTAPl 5 CM JKoHE

12 cm. Jloran OyphIIbIHBIH GHCCEKTPHCACH! MAPa/LICIOrPaMHBIH
KaOBIPFachIH KaH/al y3bIH/bIFbl Oap kecinainepre 6oneni?
(5 cm, 7 cm)

. [apanienorpaMm  AnaroHanbJapbiHbiH  GipeyiMeH opKaiChiChi-

HbiH nepumerpi 8 am Gomarein eki ymOypeiuka Gemineni. Erep
napannenorpaMubii nepumerpi 10 am-re Ten Gosca, omHaa OChl
JIMAaroOHajIb/liH Y3bIH/IBIFbIH TaObIHIAD.

(3 am)

. Tabaust AC Gonarein TenOyitipni ABC ymbypeiubiubin 4B Ka-

OpIprachiHa OpTa MEPNEHANKYIAP Kyprizinren, on BC kaGwipra-
cbii P uykrecinae kusausl. Erep BCA Oypoimb 70°-ka Ten 6oica,
PAC 6ypsinibia TabbIHAAp.

(30°)

. ABCD mnapannenorpambiibii A cyifip OypbitibiHbIH TOOeciHeH

BC xoune CD tysynepine AF xone AN nepreHANKyIspiapbl Kyp-
rizinren. Erep FAN Gypeimibt 130°-ka Ten 6osica, napannenorpam-
HbIH OyphiTapsin TabbiHap.

(50°,130°, 50°, 130°)
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427. Wlenbepre imreii cwizbuiran ABCD TopTOYPHIIBIHBIE JHAT0-
Hanbaapbl K HykTecinae kubiabicansl. AB = 6 cM, BK = 4 cm, AK =
=3 cM, CD =7 cm exeni Gearini 6onca, CK men DK-Hbl TabbiHaap.
428. IllenGepain AB xopaackl OHBIH paauychiHa TeH. OA xone OB
paauyctapbina OM xone OK kecinainepi canbinran xone MA : MO =
= BK : KO =2 : 1. Erep menGepain paanycsl 5 cM-re TeH 6oica,
MK xecinaiciHiH y3bIHIBIFbIH TaOBIHIAP.

429. Erep ymOypsini: a) aprypii kabbipraisl; 9) TenOyiiipimi; 6) Ten-
Kabbiprasnbl Gosica, ofan cos ymbyphimKka yKcac ymoyphbii KHATbIH
skoHe embip KaOblprackiHa mapaiienb GOJIMAlTBIH Ty3y Kyprisyre
6oma Ma? Erep 6osica, oran Mbicall KeaTipiHaep.

430. ABC ymbypsimbl 6epinren. BC xabbipracsina £ BAD = ZACB,
BD =4 cm, BC =9 cm Gonarsinzail D nykreci Oenrinenren. AB Ka-
Obipraceid koHe ABD MeH ABC ymOypblTapblHblH ay1aHAapbIHBIH
KaTbIHACBIH TaObIHAAp.

431. a) Funoteny3sacsl ¢ = 8 cM, KaTeTTepiHiH KaTbiHackl b:a =1:2
GonathiH TIKOYPBIITH YIIOYPBILI CATBIHAAD.

9)AB: AC=2:3, ZA = 60° sxone duccextpucacel AK = 5 cm Gona-
ToIH ABC YOy phIlibIH CaTbIHAAP.

432. a) Exi poMOTBIH; 9) eKi mapajIelorpaMHBIH YKCAaCThIK Geri-
JIepiH TYKbIPBIM/ATI, OHbI HETi3/ICHIEP.

433. Y3piuawirst 12 cM-re TeH TikTopTOYpBITH eKi OykTen, Gepiiren
TiKTOpTOYphIlIKa yKcac G0MaThiH €Ki TOPTOYPBILT Ay YIIiH OHBIH CHi
KaHjai 6omysl kepek?

434. a) O uykreci uentpi Gomartein mweHGepain A HyKTeci apKbiibl
AB xanamacel Men AC Xopaackl Kyprisiiren, D HykTeci yiaken
AC noraceina thicti, £ZBAC = 72°. ADC GypblllIbIHbIH PaAHaH/bIK
emueMin TabbIHAAp.

9) AB men AC — uentpi O Gonatein meHOepain xanamanapsl (B Mex
C — xanacy uykrenepi), D uykreci ynken BC norackina tuicti, 04 =
=8 cM, meHOepain uentpinen BC xopaachiHa JCHIHTI KalIBIKTBIK
6 cM-re TeH. BDC GyphIlbIHBIH PaJHAH/IBIK O11IeMiH TabbiHaap.
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419. a) 150°-ka TeH UEHTPiK OYPHINTHIH paany-
cbl 6 M GOJATBIH JIOFACHIHBIH Y3bIH/BIFEl KaH/aii
na 6ip menGepain y3piuabiFbina TeH. Con mieH-
Gepain paanychin TabbiHaap. o) Tepbenic Gypbinibl
36°-ka, MasTHHTiHIH YIIBI ChI3aThIH JOFaChIHBIH
Y3BIHIBIFB 16 cM-re TeH KaGblpra caraThl MasT-
HUTiHIH y3biHABIFbIH 0,1 cM-re aeifinri gonaiknex
Tabbinaap (209-cyper).

B oeneeni
420. Bepinreni: la|=|b |= a+b |=4. a) Ocm
BCKTOPJIAPABI  CAbiHAAp. ?) la-b| TabbIHaap. 209-cypem

6)a + bmena—b BEKTOPIapbiHbIH apachlH/arbl Oy philll Here TeH?
421. A(5; —1), B(9: 5), C(12; 6), D(14; 2) nHykTenepi TpameuUsHbIH
Tebesepi Gonateiubie AasenneHaep. OChl TPaneUMAHbIH OPTa Chi3bi-
FBIHBIH Y3BIHABIFBIH TabbIrap.

422. i xome j — Gipnik BexTopap, i lj Erep AB =6i+ 3/ JKIHE
AC =37+ 9/ 6osca, AABC-upi GypeiTapbin TabbIHIAP.

423. ABCD teptoypbimbiubii AC skane BD aunaronanbaapsi O HYK-
Tecinae kubibicansl. AO = OC =4, BO =2, DO =8, ZBOC = 60°
exeni Gearini Gonca, AB men DC BEKTOPIAPBIHBIH apachiH/arbl Oy-
PHILITBIH KOCHHYChIH TaObIHIap.

424. M(2/5; 1) HYKTECiHeH aifHanbIpa caraT TijliHe Kapchl GarbiTTa
30° Gypoimika 6ypranja, ABY5; 1) HyKTeci B Hykrtecine Geiinenen-
reH. AB KauibIKThIFbIH TabbIHp.

425. AramThiH KOJICHKECIHIH y3bIH/IbIFbI 24 M-re TeH. COJl yaKbITTarbl
6uikTiri 1,5 M-re TeH Tik GaraHaHBIH KOJICHKCCIHIH Y3bIHABIFBI 1,6 M.
Arameiy GHiKTIriH TaGbIHAAD.

426. Ywbypeiuteiy Kabbipranapel 5, 6 kome 8 camaapeiHa npo-
nopuuonan. Ocel ymOyphiKka yKeac yuGyphIliThIH €H Y3bIH JKOHE
€H KbICKa KaObIpranapbiHbiH aiibipbiMbl 9 MM-re TeH 6ojica, OHBIH
KabbIpranapbiH TabbIHAAD.
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C oenzeui

443. Erep ABCD (BC || AD) tpaneuusicsl: a) cyiiip 6ypbiusr D Gona-
TBIH Til(6¥pblu]1'bl wane |AC + BA + DA |=|BA |, 2) renGyiiipni xone
\DB DC+AD |=|AB | 6ouca, OHBIH, OypbimTapblH TabbIHAAP.

444. Erep d + 3¢ wome 2d + 04¢ BEKTOPJIApbl MEPNICHMKYIAP
ekeni Genrini Gosca, y3biHABIKTaphl Hipre TeH ¢ KoHe d BEKTOPJIAPBI
Kanaii Gypeiun Kypaiian?

445. ABCDF nypeic 6ecOypoimbl 6epinren, K — AC men BF juaro-
HallbaPbIHbIH KUbLIBICY HYKTeCi. AKB GypbllIbIH Taybill, OHbI pa-
JIMaH apKblJIbl OPHEKTEH/CP.

446. B uykrtecinen menbepre BA kanamacel (4 — jkaHacy HYKTeci)
skone menbepai C MeH D HyKTenepinie KHATBIH KHIONII XKYPri3inreH,
C nykreci B men D wHykTenepiHiH apackinia atweip. Erep AB =
=24 oM, BC = 14,4 cM, an meHOepAiH UEHTPIHEH KHIOWIbIFA JCHIHT]
KaLIBIKTEIK 9,6 cM-Te TeH Gosica, meHbepaid paanycis TabbIHAap.
447. a) KabGbipracsl b-fa TCH LIApPIIBIHBIH OYpPBIITAPbIH IYpPBIC Ce-
ri30ypein mbFaThiHAAN eTin kKuraH. OCkl ceri3dypeImThiH KaOblp-
FAChIH TaOBIHAAP.

9) KaGwiprace @ Gonatein aypeic 12-0ypeimtsin opoip exinmi kadbip-
FaNapbiHbIH OPTANAPbIH KOCKII, AYPLIC anThiOyphimn anran. Ockl an-
THIOYPBIITHIH KaObIpFachin TabbiHaap.

448. Optypni Kabbipraisl ymOypeimTeiH KaObipramapsl 8, 15, x-ke
TEH, MYH/IaFbl X — €H YJIKeH KaObIpra. X-TiH KaHJaii MoH/epiH/e OChl
yuGypeinr: a) TIKOYpPBITHL; 9) AOFANOYPHIITHI; 6) CYilipOyphImIThI
Gomanpl?

449. TenOyitipni  ymOypsiuteiy  TabaHbiHa Kyprisiaren OwuikTiri
5 iM-re, an oFaH iWTEH ChI3BIIFAH MEHOEPiH paanyChbl 2 IM-re TCH.
Ywbypeiiika ChIpTTail ChI3bLIFAH WEHOEPIH Y3bIHIBIFBIH TaObIHIAP.
450. ABCD (BC || AD) TpaneumsicblHa ChIPTTaii meHOEP ChI3bUIFAH
swoHe BC mMeH AD Xopjajapbl OHBIH LIEHTPiHiH €Ki KarblHJIa OpHa-
nackaH, AD = 4‘/3 cM, BC = 4\/5 oM, ZBDC = 45°. Ywrrapsl Tpane-
UMAHBIH Kopuiiiec Tobenepi GonaThin meHOep A0FatapbiHbIH Y3bIH-
JBIKTAPBIH TabblHAap.
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435. Bip nykTeneH meHOepre Kypri3iireH exi jkaHaMaHbIH JKaHa-
Cy HYKTenepi apkbiibl GesiHreH mexGep AOFalapbiHbIH PaiHaHIBIK
enuiemM/epiHin KaThiHackl 3 : 2 TeH Gosica, XKaHamanap/blH apachiH-
Jarbl GYphINITHIH PaJHAH/IBIK OIIEeMiH TabbHaap.

436. C uykreci AB XopaachiH y3bIHIBIKTapbl 12 cM xoue 14 cm Go-
nateiH Kecinainepre 6eneni. Erep men6epain uentpinen C HyKTeciHe
neitinri kKawbiKThIK 11 cM-re Ten Gosica, OHBIH PaanyChiH TaObIHAAP.
437. a) lendepre imreil ChI3bUIFAH AYPbIC YUIOYPHIITBIH KaObIpFa-
cbl 6 cM-re TeH. Ochl mweHGepre ilTeil ChI3bUIFAH MIAPIIbIHBIH ay/a-
HBIH TaObIHAAp.

9) KaGeiprace! 4 nM-re TeH wapuibiFa ceipTTaii menGep, an mendep-
e CHIPTTail AyphIC anThiGYphIL Chi3bLIFaH. OChl aNThIOYPHILITHIH ay-
JIaHbIH TabbIHaap.

438. TikOypelmIThl Tpaneuusra imTeil ChI3bUIFAH WEHOEPIIH LEHT-
PpiHEH TpaneUHAHbIH YIKeH OyiHip KaObIpFachiHbIH yIITApbIHA JACiHinTi
KabIKTBIK 6 cM 3koHe 8 cM-re TeH. TpaneunsHbiy ayaHblH TaObIH-
nap.

439. llenGepre imreii 6ip Kabbiprack! 2,/3 cm-re Ten Gomarhin
yubypsiin cansinrad. Erep: a) ocsl Kabblprara Kapchl &KaTKaH Oypbiin
120° Gonca, meHOepaiH paauychiH; 9) ochl KaObipra meHOepain
HEHTpiHEeH | CM-Te TeH KalIBIKTBIKTA JKaTca, OFaH Kapchl KaTKaH Oy-
PhILITHL TaOBIHAAP.

440. Kabuipranaper 15 m, 15 m, 24 v Gonarein ymOypbimka imreit
CHI3BLIFAH JIOHTEICKTIH aylaHbiH TabbIHIAP.

441. Tikbypeimtel AABC-na (£C = 90°) AC = 18 cm, £B = 60°.
Lentpi C uykTeci GonaThiH, TMNOTCHY3aHBI JKAHAHTBIH JOHresICK
canbiHFad. YOYpPBIUTBIH illiHAe JKATKAaH CEKTOP/bIH ayJaHbIH
TabbIHAAp.

442. IllenGep/i KMATBIH TY3y OHbI Y3bIHIBIKTAPbIHBIH KaTbIHACKHI | : 3
Gonatbinaaii exi jgorara Geseni. Ocbl Ty3y AOHIENEKTiH aydaHbIH
KaH/aii Katbinacta 6esne/i?
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Taby maceneci Tysinmanasl. Byn moceneni XVIII Ky3KbUIIBIKTAa KOPHEKTI He-
mic maremaruri K. ®. layce (1777-1855 sok.) 19 kachinaa wewin 6epai. On

MyHzaii cary n =2 + 1, (mynmarei k — GyTin Tepic emec can) Gonranma rana
MYMKiH ekeHin gonenen Gepai. By hopmymazan uMpKyIb MEH ChI3FBIITEI Maki-
JIaNaHblI, IYphIC KeTibyphim canyra GoamaiTeinbl, ain aypsic 17-Gypbiu canyra
Gomateinbl wbIFajbl. [HPKY/Ib MEH CHI3FBHINTHI Naiilananeim canyra Goamaiias
zieren co3 — Gacka cei30a Kypanaapbi naiiananbin, Aypeic Kenoypeil canyra
Gonmaiizet rereni Ginaipmeiii.

Jlypbic kenOypbiuTap MEH ONap/biH KaCHETTEPi CoyNeTTe, KyphUIBICTa, Mbl-
caibl, napKeTTep;ii JKkacay/ia Kaue Tocey e Koaanbinas. Jlypoic kenGypsimrap-

Jlan KypacThIPbLIFaH napkeTTepin Tek 11 Typi Gap exeni Gearini (207-cyper).

A

207-cypem

lenbepain y3uIHABIFE MEH AOHIENCKTIH ayianbii menbepre imreil chi-
3BUTFAH JIyphIC 7-GypHIITapABIH KacHeTTepin naiiaanansin taby Exenri [pexus
OKBIMBICTbLTapbiHa Genrini Gonran. Mbicaibl, aTakThl QUMK KOHE MaTEMaTHK
Apxumen 6. 3. 1. Il racwipaa «/lenrenekTi enmey» AereH FhuibiMu eHderinue
meHOepAiH Y3bIHABIFB MCH OHIEICKTIH ayTaHBIHBIH (JOPMYTaTaphiH KOPBITBIN
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4B) Kabpipracel a-ra TeH aypsic ABC ymbypbi- B

wbl Gepinren. Lenrtpnepi 4, B, C nykrenepinje,

paauycst 0,5a Gonarbin wmeHGepiaepain AoFama- M N
pbl kyprizinren (206-cyper). MNK ¢urypacsi-

HbIH ayJaHblH TaObIHIap. A C
5C) Byitip kaGsipracst 2/3 cm xone Tobecine- 206:cypem
ri Oypoimbl 120° GonaTein TeHOYitipai ymbypbimn

JIOHTENICKKE 1IITeH Chi3blaFaH. YmOypeiuThiH Oyilip KaOblpraceiMeH
IIEKTETeH KoHe OepiireH yuGyphbliThl KAMTBIMAHTBIH CErMEHTTIH
aynaHbiH TabblHAAP.

bYJI KbI3bIKThI!

KonGypeimrap men menepain kenteren Kacuerrepi Epkmmarin «Heris-

nepininy 3, 4 xone S-kitanrtapsinga Gasupanran. Mpicanst, menbepre imreit
ChI3bIIFaH OYPHILITLIH OIeMi Typaabl yiinmi kitantsin 20-coiineminae obinaii
TyKbIpbiMaanran: «Erep penreneTin iminaeri eki GyphITBIH TaOaHbIHIAFb
noranapsi Gipaeii Gosica, onza uentperi 6ypeim Tebeci mendepaeri Gypimtan
exi ece yiken Gomazbiy. JloHrenekke el Chi3blIFan TOPTOYPHIITHIH KacHeTi
22-coitnemae Obinait Gasnaanran: «/leHrenex-
Ke imTeil ChI3BLIFaH TOPTKAOBIPrambLTAPIBIH
Kapama-Kapchl OypbimTapsr Gipre exi Tik Gy-
peimika Ter». Ocbl Teopemara Kepi Teopema-
HbI, AFHK meHGepre imTeil ch3bUIFAH TOPTOY-
poiuTein Genricin I raceipaa Iltonemeii Ty-
KbIpbIM/AaFaH 6oaThiH skone o Eyponamarst
MIAHUMETPUS  Kypebinaa Tek 1778  kbuibt
¢panuys maremaruri JI. Beprpanusiin enbek-
Tepinje naiina Gonaml.

Jlypsic kenGypsimTap Typaibl iniM xkone
onapabl menbepai maiinamanbin cany Es-
kmnarin «Herisaepininy toprinmi xitaGbinaa K. @. I'ayce
Gasnaanran. Jlypeic GyphIUTapab! CATyMEH KONTEreH OKLIMBICTBIIAP epTe Ke3-
nen Gactan aitnanbickan. COHIa, UMPKYTh MEH CBHIFBIITHIH KOMETIMEH n-Hil

Genrini 6ip Mouin/e XKoHE JKaNMbl KaFAaiiAarsl KenOyphlITaPIbI Cally dicTepin
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30. 9-CbIHbIN reoMeTpUs KypChIH KaWTanay

A oeneeni

411. Erep \m’\ = 35 Gonca, n’(—}; 4) BeKTOpBIHA KOJUTHHEAp m- BEK-
TOPLIHBIH KOOPAHHATAIAPbIH Ta0bIHAAP.

412. ﬁ(3: —4) BekTopbiHa mapaiens kemiprenge M(0,5; 1,5) nyk-
Teci KOEeTiH HYKTeHIH KOOpAHHATaIapbIH TabbiHAap.

413. Erep: a) exi ymOypbinr TikOYpoIITHl %oHe Oipeyinin kaTerTe-
pi 3 am xoHe 4 M, an exiHwicinig karerrepi 0,6 am xoue 0,8 aM;
) Gipinmi ymoOypsimThiH Kabbipranapsl 3 cM, 4 cM xkoHe 6 oM, al
exinmricinin kabbipranapst 6 cm, 8 cm xoue 12 cM Gosca, onpail exi
ymbypeiun ykcac 6osa ma?

414. 208-cyperreri Gepinrenep GoiibiHura x-Ti TabbiHAAp.

a) 5 6) 9
M D
o N\
B
B A - . E>C
° L F~_-D
208-cypem

415. Tabaunapst BC = 18 cm, AD = 24 cm 6onatein ABCD tpaneuns-
cbl Oepinren. TpaneunsHeIH AnaroHanbaapbl K HYKTECiHIE KHBLIbI-
canpl koHe AAKD-uwin aynamel 84 cm’. ABKC-HbIH aynaHbiH Ta-
GbIraap.

416. a) Bypeimrapbibi KOChIHABICH 1080°-Ka TeH KonOyphbiIThiH
Hemie Kabbipracel 6ap? o) ByphIITapbIHBIH KOCBIHABICHI IOHEC TOFbI3-
OypBIITEIH OYpBIITAPLIHBIH KOCBIH/IBICHIHAH €Ki ece apThiK 60J1aThiH
neHec konOyphiTa Heure KaGeipra 6ap?

417. KaGsipranapsr 8 cm, 12 M, 16 cM GonaTsiH ymOyphilIThIH ay-
JaHBIH TaObIHAAP.

418. Erep: a) BC=AB =4 am, £4 =30°,0) AC =15 mm, £ 4 = 30°,
ZC=50°%6)AB=5cm, AC=9 cm,sin 4 = % 6onca, AABC-ubin

6esrici3 KaObIpraapsl MeH OypbILITapbIH TaObIHAAP.
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mbIFapy yurin mendepre imreii xane chIpTTail
CHI3BUIFAH JIYpbIC 96-GYpLIUTEIH NeEepUMeTp-
nepinin TisGerin naiizananran Gomatein. On
meHOepAiH Y3bIH/ABIFBIHBIH OHBIH JAHAaMETpine

1 i 10
KaThlHackl 35 -/1eH Kiwi xone 357 -nan yiken
GonmaTeiHbIH TanKan. by GemmexTepain KybIK
Monzepis 33 = 3,142857, 31 ~ 3,140846,

araM ApxuMmes Kasipri kesjeri ecenrteymep-
Jie maiilanaubin KYPren 7 caHbiHbiH 7 = 3,14
JKYBIK MOHIH TankaH GOnaThiH. 7 CAaHBIHBIH
JKYBIK MOHIH aHBIKTayMEH reOMETpPHA MoHi Ma-
MaHjapbl KenTeren racwipiap Goiibl aiinansi-

Apxumed

cein keni. XVIII Fackipaa 7-1iH ppauHoHan ca ekeni aubikTamasl. Exenri

T'pexusi OKBIMBICTBUIAPBI 7 CAHBIH LHPKYJIh MEH CHISFBIITHIH KOMEriMen ay-

JaHbl JIOHIeIeKTIH ayAaubiHa TeH GOMAThIH WAPUIBI Caly apKbUIbl a Tanmnak

Gonran. Byn npoGiemanbl, SFHM AOHTCICKTIH KBAAPaTypackl JeM aTamaTbiH

ecenTi wenryin MyMKin emecririn 1882 skpiabt nemic matemaruri K. JInnaeman

HaKThITaFaH GOMATHIH.
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451. KaBbipracel b 601aThiH mapbiHeIH 9pOip KaObIprackiH AHAMETP
©TiNl anbif, MAPIIBIHBIH ilIiHAE KATATHIH XKaPThl EHOEP CalbIHFaH.
IIbikkan ¢urypansiy (210-cyper) aynaubin Tabbinaap.

C

H
210-cypem 211-cypem

452. a) Bepinren kecinaini TeH emec eki Kecinjire oHbIH yiikeH 6eoiri
TyTac KeciHAi MEeH OHBIH Kili Geiriin opra nponopuHoHass! 6ona-
THIH/QI eTin Geinaep («anThiH KHMa» JCTCH aTHCH TAPHXKA CHIeH
Eskng ece6i). o) Kaprei neunrenekren 211-cyperre kopeerinreneii
eKi JKapThl IOHreIeK KHBIN alblHFaH. [IOHreqeKTiH KanFaH GemiriHiy
aynanel auamerpi CH GonaThlH IOHTEICKTIH aylaHbiHA TeH Gona-
THIHBIH Janenaerep (Apxumearin ecebi).

O3IH/II TEKCEP!

453. 1A) ABCD napannenorpamsl depinres. AB+ AD KochiHbichi-
na xone AB — AD aifbIpeIMBIHA TCH 00IaThIH BEKTOPIAP/IbI CajIbIH-
nap.

2A) AABC-na £ C=90° AC = CB, CD — meqnana. ACD men ABC ym-
Oypertapsl ykcac na? Erep ykcac Gosnca, onna Kaunaii Genrici 60-
itbrHIIa?

3B) C nykreci AB xopnackin AC = 6 oM xoune CB =7 cm kecinainepre
Geneni. Erep OC = 5,5 cm Gosca, menGepain paauycbin Tabbiiaap,
myHaarbl O — meHdepain HeHTpi.

4B) TaGannapsl 2 cM jkoHe 8 cM Tpamneiusara chIpTTail mendep coizyra
Gonca, OChl TpamneuuAra ilTel ChI3BUIFAH IEHOEPAIH Y3bIHIBIFbIH
TabbIHap.

5C) Erep AB = 4‘/5 cM, AC = 8 cm, sin 4 = 0,5 Honca, ABC ymbdypoi-
IIBIHA CBIPTTAH CHI3BLIFAH JIOHICJICKTIH ayaHbIH TaObIHAAP.
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C oenzeui

405. CerMeHTTiH J10FachIHbIH OypbIITHIK osuremi 120°, an y3binabi-
bl b-ra TeH. OChbl CErMEHTKE ilITeil ChI3BUIFAH PAJHYChI €H YIKeH 60-
NaThIH MEeHOePAiH y3bIHABIFbIH TabbiHAap. (CerMeHTTiH J0Fachl MEH
XOp/aHbl JKaHAHTBIH meHOep/Ii cerMeHTKe imTeii chi3buIFan menbep
Jien caHalbl.)

406. a) KaGipracel 4 cm-re TeH AyphiC YIOYpPBIIIKA CHIPTTail XkKoHE
imTeit mwenbepnep cui3buFad. OnapblH apachIHAAFkl CAKHHAHBIH
aynauein Tabbinaap. o) Kabbipracel b-ra TeH aypbic anTeibyphiiika
chIpTTaii XKoHe imTei menbdep chibimrad. Ockl meHdepaepain apa-
ChIH/IaFbl CAKHHAHBIH ay/aHbIH TabbIHIap.

407. [lenrenckke cyiiip Oypbllbl g-Fa TeH, nepuMerpi 2p GomatbiH
TeHOyilipni Tpaneums CchIpTTail chi3buiFaH. Tpaneuus ayaaHbIHbIH
JIOHTCJICKTiH ay/IaHbIHA KaThIHACKIH TaObIHIAP.

408. KabGbipracsl 4 M mIapuIbiFa CIPTTAil ChI3BUIFAH MICH-
/\ 6ep MeH OHBIH KaObIpFalapbiH IHAMETp €TiN cajFaH skap-

‘ ’ Thl 1IeHOepIep/IiH apachiHAaFbl TOPT aiIIBIKTaH TYPAThIH

(urypansin ayaaubsid Tabbiraap (205-cyper).
205-cypem 409. lypeic ymbypeimThin KaObprachkl a-ra TeH. OHBIH

= a -
UCHTPIHEH 3 pajuycrieH wenOep CbI3bUIFaH. YWOYpPILTBIH €O

meHGep/IiH ChIPTHIHAAFb! GOMiriHiH ay1aHbIH TabbIHAAP.

O3IH/I TEKCEP!

410. 1A) Bypbimbt 135°-ka TeH Aypbic KONOYPHIITHIH Helle Kadbip-
racel Gap?

2A) IlenGepre imTeii ChI3bIIFAH JAYPBIC aNTHIOYPLIITHIH Kabbiprackl
12 cp-re Ten. Ochl menbepre ChIpTTall ChI3BIIFAH WAPIILIHBIH ay-
JaHbIH TaOBIHAAp.

3B) LupKy/ib MEH CBI3FBIIITBIH KOMETiMEH Aypbic 12-Oypbiil casbin-
nap.
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za’ | zb’
+
8 8

Erep cos KOCHIH/bIHbI ( ) opHeriHeH asaiitcak, onga S + Q

ac’ _ nd’ | mb’
LIBIFAJIBL. % = % + T] GonranabikTan, S, = S+ O Gonaasl.

CYPAKTAP

1. Paguycel R-re Ten GosnaThiH JOHrEIeK ayAaHBIHBIH (JOPMYIACHIH KOPBI-
THIT UIBIFAPBIHAAP.
2. Jlenresnek CeKTOpbI ayaHbIHbIH (POPMYIaChIH KOPBITHIN MILIFAPBIHAP.

KATTBIFYIIAP

A oeneeinti

369. Erep neurenektin paamychin: a) k ece yikeiitce; 9) k ece Ki-
wipeiTee, OHbIH ayaaHbl Kanaii esrepeni?

370. Lientpepi oprak exi menbep Gepinren. YkeH paanyCcThl meH-
Gepain 6 cm-re TeH Xopaackl exinmi menbepai xanan ereni. Ochl
meHOepiep1iH apackiHIarkl CAKHHAHBIH ay/laHbIH TaObIHAAD.

371. Inametpaepi 6 am xkoHe 8 AM eki KyObIp/bl 0TKi3y Kabineri coH-
nait 6ip KyObipMeH aybicTbipy Kepek. CoHTail KyObIpABIH AHaMETPiH
TaObIHAp.

372. a) ¥3piuaeirel 50,24 M meHOepMEH HICKTEIreH JOHIEICKTiH ay-
faHbiH TaGbiHap. 9) Aymans 50,24 M° JeHreNeKTi WeKTeNn TypraH
eHOep i Y3BIH/BIFBIH TaOBIHAAD.

373. a) [leurenexti ayjaanaapbl TeH GONaThIH yII CeKTOpra Kajaif
Gonyre Gomaawi? o) lllenbep exi HYKTEMEH Y3bIHBIKTAPBIHbIH Ka-
ThiHackl 5 : 7 GonmateiH exi jorara Geninren. Ocel HyKTenepre HieH-
GepaiH  pajuycTapbiH JKYPrisreHJAC IIBIKKAH CCKTOPJIApAbIH ay-
JlaH/IapbIHBIH KaThIHACKIH TaObIHIAP.

374. a) IlenGepain 30°-ThIK JOFACBIHBIH Y3bIHIBIFEI 3 M-T€ TCH.
Paycsr ockl meHOep/iH paauychiHa, ajn HeHTpaik Oypeisr 50°-ka
TeH OoNaThIH CEKTOPAbIH ay/laHbiH TabbiHaap. 2) [lenbepinin paany-
cbl 7 iM-re, ain 180°-Tau Killi CeKTOP/IbIH 10FAChIH KEPETIH XOPAaHbIH
Y3bIHABIFBI 8 IM-re TeH 60MaThiH CEKTOP/ABIH ayJaHbIH TabbIHAAD.
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2-ecemn AB xopaacsl JeHrenekTi exi cermenTke Geneni. Erep nen-
resieKTiH paanycsl R-re TeH, an ZAOB = 120° Gonca, ACB cerMeHTiHiH
aynanbiH Taby kepek (201-cyper).
B Mlemyi ACB J0fachlHBIH TIPAaAyCTHIK eJmeMi
/ JKOHE OFaH CoiikeC KeneTiH HeHTpiaik Oypeim 240°-ka
A f2o] TEH, COH/BIKTAH i3/e/iH/l ayaH:

zR*240° 2zR’
¢ cern. = “3g0° T Saaon = =3

RY3 _ R(8z+3y3)

4 12 :
R (87 +3/3)
12 :

1 g2y oy
+ 2RsleO

201-cypem

Kayadsl

3 -ecemn TikOypsIITH YIIOYPHIITHIH TH-

MOTEHY3aChl AMAMETP €Til TYPFhI3bIIFAH XKap-

Tl IIEHOEpP MEH OHBIH KaTeTTepi anamerp

eTil TYPFBI3BUIFAH JKapThl WeHOepaepain apa-

B c A napeinjarsl aiflmeikTapasiy (202-cyper) aynaH-

202-cypem J1apbl KOCBIHBICH! OCBI YIIOYPBILITBIH ayIaHbl-

Ha TeH GonaThiHbIH mosenaey kepek. (Funmoxpat ece6i, 6. 3. . V F-Fbi
€KEJITi IPEK OKBIMBICTBICHI).

Jdonenney i Ocsl ailbiKTapabiH ayranaapeis S xaue O, BC = a,

AC = b, AB = ¢ pen GC‘HI’iJ’lCﬁiKA T'unoTenysara TYPFbI3bUIFAH HKapThl

JIOHTENCKTIH ay/laHbl S~ ajl KaTeTTepre TYPFhI3bLIFAH KapThl OHTE-

8 2 2
NEKTEpiH ayaHaaphbl I_T JKOHE ’T Gonabl.
Iugarop Teopemacs Goifbinma ¢ = a° + b°, ocBl TEHTIKTI %-rc
KOOCHTIN, MBIHAHBI AJIAMBI3: %= % + % 6y TikOyphITH YOy~

PHIIITBIH THIIOTEHY3AChIHA TYPFBI3BUIFAH JKAPThl JIOHIEICKTIH ayIaHbl
OHBIH KAaTETTEPiHE TYPFbI3BLIFAH JKAPThI JOHICNCKTIH ayJaHIapbIHbIH
KOCBIH/IBICBIHA TEH GOJIATBIHBIH KOPCETE/i.

re” . . .
Erep “—-1eH KaTeTTep/iH XKapThl IOHICICKTEH KHBIN TYCIpETiH cer-
s Y

MEHTTEpi ayJaH/apbIHbIH KOCHIH/BICBIH a3aiiTCaK, OHIA S, ¢ WIBIFAbL.
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383. Kabbipracel 12 cm-re TeH aypeic ABC ymOypsimbina imreii
menbep chi3buIFaH kaHe HeHTpi C HykTeci, paanycel 6 cM GonaTbiH
exinmi menbep xyprizinren. ITaiina Gonran eHreneKkTeplin OpTaKk
Gesirinin aynansi TabbIHAp.

384. a) Onmmemi 5 aM * 5 aM GonaThIH WAPLIBI KAHBUITBIPAAH ay-
JlaHbl H YJIKeH OOonaThiH AOHrexek Kubin ansiurad. Kamran Gemiri-
HiH ayaaHbiH TabblHAap. 2) Oamewmi 8 cM x § cM GomaTeiH mWAapIIbl
KaHbLITBIPJaH AMaMeTpi 1 cM GOoNaThiH JOHIeIeKTep KUbII aly Kepek.
Ocbl KaHBUITBIPAH COHJAl 65 0Hrenek Kubin anyra 6o1a ma?

C oenzeiti

385. a) XKana KbUIABIK KOCTIOMIe apHan Kailak skacay YIIiH Jo-
FACBIHBIH Y3bIH/IbIFbI OACTBIH OpaMbiHA TeH OONATBIH CEKTOP KHMbII
ananpl. Erep cextopabin paamyckl 20 cM, an 6acTeiH opambl 52 cM
Gosica, OHJA CEKTOP JIOFACBIHBIH TPaJAyCTHIK ©JIlIEMiH TabblHaap.
9) Kui3 yiinin eaeninin mamamerpi 5 m (204-cyper). Oubin Tobecin
kni30eH xkaby ymin paanycsl 2,76 M ceKTOp Kubin anaasl. OChl cek-
TOP/IbIH ay/IaHbl MCH JIOFACBIHBIH TPAyCTHIK OJIIIeMiH TabbIHap.

204-cypem
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B oenzeni

375. lllenGepain kaHaMachl MEH JKaHACy HYKTECiHE IKypri3iirex
XOpAAChIHBIH apacbiHaarsl Oypeim 60°-ka TeH. Erep ockl XOpaaHbIH
Y3BIH/IBIFI 6 M-Te TeH 60JICa, COJl XOPJaHbl KAMTHTBIH CEKTOPIBIH ay-
JaHBIH TabbIHAAD.

376. Pamuychl 4 cM, an JOFAChIHBIH PaJHaHIBIK eJmeMi: a) 6

9) 1,2 pan GonatbiH CeKTOPIBIH ay1aHbIH TaObIHIAP.
377. Paguycel R GonaThiH JOHTeEKTiH inliHe opKaiichichl 23—‘— paaun-

aH JIOFaHBl KEPETiH eki mapamnenb xopaamap kyprisiaren. Ockl eki
XOp/aHbIH aPachIHAAFhl 1OHreseK OoMiriHiH ay1aHbiH TabbIHAAp.

378. IllenGep o3inin auamerpinen 10,5 cM-re y3bin. Ockl menbepmer
IIEKTE/ITeH /IOHTCICKTiH ay/1aHbIH TaObIHAap.

379. llenGepre imTeli ChI3bUIFAH AYPHIC YHIOYPBIITEIH KaObpracht
ochl meHOepre ilWTeil ChI3BUIFAH AYPBIC TOPTOYPHIMTHIH KaObIpFa-
chiHaH 4 cM-Te apThIK eKeHi Oesrini Gosca, meHOEPMEH IIEKTEIreH
JIOHTCJICKTiH ay/1aHbIH TabbIHAap.

380. IllenGepain UEHTPiHiH €Ki jKarbiHa Y3bIHBIKTAphl 6 CM KoHE
8 cM, apakalBIKTEIKTaph! 7 ¢M GonaThIH €Ki Xop/a xKyprisiared. Ocet
meHOEpPMEH IIEKTE/IreH IOHTeICKTIH ay1aHbIH TabbiHap.

381. a) Tabaus 12 cm, Oyitip kaGeipracet 10 v Gomatein TeHOYyitipmni
ymbypeiiika; 9) Kabbipracel 5 ¢M, an oran ipresiec Oypoimtapsi 40°
sone 80° GonaTeiH ymOypbIlIKa CHIPTTal ChI3BUIFAH [OHICICKTIH
aynaHbIH TaObIHAAP.

a g c 2) " L B 382. Erep: a) ABCDEF -
Y KaOwIpracel a, uentpi O 6o-
A o o M JaThiH  JypsIC anTeIGyphIL
(203, a-cyper), an EOC men
A FOB ueutpnepi, colikecinue,

F E DN ¢

D xoue A uykrenepi Ooma-

203-cypem ThIH IIeHOePIIeP/iH 10Fanapbl
6osica; 9) ABCD — xabbiprachl b-ra TeH mapuibt (203, a-cypet), an
DKN men CMN ten cextopnap Gosca, 6osaran GUrypaHsiH ay1aHbiH
TabbIHap.
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364. Erep mienbepain R pammychl MCH OHBIH JOFACHIHBIH PaJHaH-
AbIK eameMi a Genrini Gonca: a) a = 2 pax., R = 1 cm; 9) a = 0,757,
R = 6 cM 10FaChIHBIH Y3bIH/BIFBIH TaObIHAAD.

365. Erep 10FaHbIH Y3BIHABIFBL 7 M, aJ PaJHAHABIK OJIICMi: a) %:

?) 5?” 6oJica, I0FaHbIH PajHyChiH TabbIHAAP.

366. Y3biHabIFb! 7 M, a1 paguycsl: a) 2 M; 9) 3,5 M G0naThiH J0FaHBIH
pamuaH/IBIK OImeMin TabbiHAap.

C oenzeiti
367. CaraTTblH MHUHYTTHIK TiMHIH y3biHabiFel 0,6 M. Carar TimiHiH
YUIBIHBIH: @) 15 MuHyT; 9) 50 MHHYT apajbIFbIHAa CHI3aTBIH J0FACHI-
HBIH Y3bIH/IBIFBIH TaObIHIAP.

368. a) Erep kabbipra caraThiHBIH MasTHHTI TepOeiCiHiH LeHTpiKk
Gypsimbl 30°-Tan acnaifTeiH 60JICa, 4l OHBIH YIIBIHBIH CHI3aThIH J0-
FACBIHBIH CH YJIKCH Y3BIHJBIFBI 2 M-
re TeH 6osca, MAATHUKTIH Y3bIHIbI-
FBIH TabbIHAAP.

9) Hyp-Cynrtan KajgaceiHia opHajac-
KaH auametpi 65 M «Ailand» mony
menbepi (196-cyper) 12 munyrTa T0-
JBIK aiiHanbiM kacaiinel. «LenGep»

196-cypem

KaOMHACBIHJAFBI aflaM | MUHYT iuin-
JIe OTCTiH apabIKThl TabbIHAAp.
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60°-Ka TeH LEHTPIK OyphIUIbIHA CAHKEC KENCTiH JOFACHIHBIH Y3bIH-
JILIFBIH TaObIHIAP.

B oeneeni

356. a) Y3puabiFel 6 cM-re TeH weHOepai ’kKa3bil, paanychl 5 cM
GonartbiH meHOepAin JorachkiH anFaH. OChkl JOFaHbIH IPalyCThIK O~
meMid TabbiHaap. o) Pammycst 4 cM, rpaaycTsik emmemi 120° gora
Kaujaii 1a Gip wenGepnin ysvinabirbiHa TeH. Con menGepain pa-
JIMYChIH TaObIHAAP.

357. Paguycein 6370 kM gen ambin, JKep 5KBaTOpbIHBIH 1°-ThIK
JIOFACBIHBIH Y3bIHIBIFBIH TAOBIHIAD.

358. a) Tabausl 12 cm, oran iprenec Gypsiubl 30° Gomatsin TeHOYITip-
i ymOypeiuika; 2) auaroHani 9 oM, yjikeH TabaHbIHAArbl OYpbIIIbI
60° Gonatbin TeHOYilipai Tpaneuusra ChIpTTail ChI3bLIFaH MEHOEpP-
JUiH Y3bIHIBIFBIH TaObIHAAD.

359. a) Karerrepi 12 cm xoHe 9 cM GonaTeiH TiKOYpHIMTE YOy~
phllIKa iwrTeii chi3bUIFAN; 9) nepuMetpi 28 oM, an aynansi 48 cm” Go-
NaThIH TIKOYPHIITBl yIIOYPhIIKA CHIPTTail Chi3bUIFaH wieHOEPAiH
Y3bIHIBIFBIH TaObIHIAP.

360. IllenGepre chipTTaii nepuMeTpi meHdepIiH y3bIH/IbIFbIHAH 2 ece
apThiK GonaThiH TenOyitipai Tpaneuus canbinran. Tpanenususin 6y-
phIIITapbiH TabbIHAAP.

361. lorachinbiH y3biHBIFb: a) 2R; 9) 0,5R-re TeH, paauychl R Go-
NaThIH WEHOePAiH LEHTPIIK OYpPBIMIBIHBIH PajAHaH/BIK OJIICMIH Ta-
Obirap.

362. a) Cyitip GypbiTapbiHbiH KaThiHAChl 3 : 2 G0MaThiH TIKOYpbILI-
ThI YIIOYPBIITBIH; 0) €Ki OYPBIIBIHBIH KaTbiHACh! | : 2 GOMaThIH TCH-
Oyitipni ymOypeimThin; 6) exi GypbiubiHbIH KaTbiHackl 5 : 4 Gona-
ThIH TeHOYHipai TpaneuuAHbIH OYPHIITAPBIHBIH 'PayCThIK KIHE pa-
JMAHJIBIK OJIIeMAepin TabbIHaap.

363. [lypeic: a) ymbypbimthin; 9) 6ecOyprinthin; 6) 12-0ypbiuTbin
GyphIlbl MCH LEHTPIIIK GYPHINIBIHBIH IIaMANapbiH PaJHaHMEH OPHEK-
TeHAEP.
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198-cypem 199-cypem
Joracel n°-ka TeH GonaTein (198, a-cyper) CeKTOPAbIH ayJaHbl MbIHA

. _ar’n .
dopmynamen ecenreneni: S, = 360 - cebebi 1°-ThIK 10FaMeH LIeKTe-

cext.

R’
TCH CCKTOP/IbIH ayjiaubl 3¢-Ka Ten Gonajsl. Erep cextopsin jorace

o paamanra TeH 6ojica, OHJa CEKTOPIBIH ayAaHbIHBIH (JOPMYIachiHAH

cext.

1
MBIHAHBI aaMBbI3: S, = iRla.

JIoHre/IeKTiH X0p/a MeH COJ1 XOpAa KepeTiH meHdep J0FachiHbIN
apaceinaarel 6oairin cerment aen ataiiabl (199-cyper). An joransl
C(“’.IIL’HIYIIHI.H doeacwt aen arai bl

. ~ R’n

Cermentrin aynaunsr: erep n < 180° Gonca, S, = "3T = 8408

cerm.

2
(199, a-cyper); erep n > 180° Gouca, S, = % + 8,408 (199, 2-cyper)

(opmynanapeiMeH ecenTenesi.
1-ecemn. Jlypbic ymbypbiliKa ChIPTTail ChI3blIFaH B
JIOHTEIICKTIH ay/laHbl S\-re, ajl OFaH iuTeH ChI3bLIFaH A

JIOHTEeJICKTiH aylaHbl S,-re TeH. S, : S, KaThIHACBIH Ta- ﬂ
0y Kepek. ‘ .\

L e w y i. KaBbipracsl a-ra TeH, O HyKTeci LeHTpI A c
Gonarbin aypeic AABC Gepinren Goncein (200-cy-
per). Conna OC = R — AABC-ra chipTTaii Chi3blIFaH
wenbepain, an OH = r oran iwrTeil chi3bUIFaH wWeHOEpAiH paanycsl 60-

200-cypem

naznet. TikGypeimTer AOHC-nan MplHaHBI TabaMbI3: R = ﬁ = %
a-tg30° a
r=——>—=——.Conaa
2 23 F

Kayabe.4d.

163






main-162.jpg
28. [leHrenekTiH, OHbIH CEKTOPbI MEH CErMEHTIHIH
ayAaHbl

TakbIpBINTHI OKY GapbichIn/Ia:

* IOHTENIEKTiH, CEKTOP/IbIH KAHE CErMEHTTIH ayJaHbl YFuIMbIH Ginecinaep;

* IOHTEICKTIH, CCKTOP/IBIH XKAHE CErMEHTTIH ayIaHBIHBIH (DOpMyIamapbin
6iste JKaHEe KOPBITBIN UIBIFAPa anackiaap;

* 0CBI (hOpMyJIaTap/Ibl €CCNITEp MIBIFAPY/A KOJI/IaHA aNackiHap.

JloHreneKkTiH ayJaHbIHA OFaH iWITEH ChI3BIIFAH AYphIC n-OyphimTap
MEH CBIPTTail ChI3BUIFAH JAypbIiC 7-OyphITApAbIH KaOblipraaap CaHbIH
IeKcis yiIFaiiTKaHaa ONapiblH ayJaHAapbIHBIH YMTBUIATHIH [1aMackl

ajiblHaAbl.
Teopema. Paauycst R-re TeH JOHIeeKTiH

S aynanmi: S = 7R,

Jonenneyi. Paanycsi R GomaTeiH JeHresnek
Gepisnren Gosichin. JIoHrenekke imTeii xane ceIpTTaii
ChI3BLIFAH Jypbic n-OypbimTap canaiisik (197-cyper).
Jlonresnekke imTei chi3blaFaH KONOYphIMITHIH S, ay-

nauel: S, = %Fl “R - cos %, MyHJarbl P, — OHBIH

197-cy i
pen nepuMeTpi xkane S, < S Gomab!.

JleHrenekke ChIpTTal ChI3bLIFAH KONOYPINTHIH S, ayaaHb: S, =
1 5
=3P, R, mynnarsl P, — OHbIH niepumeTpi xkane § < S, Gonazpr. ConpiMen,

8, <8<S,. Jlypeic kenOypsiiTap/iblH KaOblpranapblHbIH /1 CAaHbIH 1IEKCI3
yirailTKanaa onapabie Py xkoune P, nepumertprepinin menbepain C y3bin-

180°
n

JbIFbIHAH aﬁblpMﬂlublelFbl oTe as, aJjl cos -HiH maMacsl 1-re JKaKblH

Gonazer. Jlemek, MyHaaii KonOypbIMITap/IAbIH aydaHIapbiHbIH ;—CR-JJCH
aiipipMalbIIBFel 0TE a3 Gonagbl. Ockl maMa JOHTeNCKTiH S aylaHbliH
Gepeni, sarun S = % 27R - R =R’

Jlenresiex mendepinin J0Fachl MEH CO.1 IOFAHBIH YIITAPbIH OHBIH

HeHTPiMeH KOCaThiH eKi pajnychiMeH eKTe/red 6oirin cexrop aen
araiiab (198-cyper). An joranbl cexmopobily 002achl AN aTaiibl.
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) 0°-tan 180°-ka aciiinri GypbimTapabiy
1 TPUTOHOMETPHAIBIK (YHKUMATAPBIHBIH
[P M(x:y) |AQHBIKTaMachl:
0 Sina » i
' sina =y, cosa=x,
i : y %
i 801~ ! tga=—,ctga=—.
| % ! g X & y
-1 -oosa 9 cosa 1 x| Cyiiip KoHe A0Fan OyphIIITapAbiH TPH-
TOHOMETPHAIBIK ()YHKIMATAPBIHBIH apa-
18-cypem =
; ChIHJIaFb! Gaiinanbic:
sin(180° — &) = sin a, cos(180° — a) = —cos «,
tg(180° — a) = —tg a, ctg(180° — a) = —ctg a.
Duzypanapoviy ayoam)apbl
S=ab
d
d S= ab
Y & | nemece a nemece V\
8% nemece
N S=%d“~smw S*A(I‘
19-cypem 20-cypem 2 2l-cypem  S= ~2~ch
é >
L&\ d L
a
22-cypem 23-cypem
S=ah, uemece S = bh,, nemece §= ; dd, - sin ¢
S=ab-sina
= 1
_atb yd\d,singp
" §= 3 h
b
24-cypem
=l Lo s
S zah‘ Zab sin a
nemece
S= échl, L
27-cy
Hnemece T =CYpem
=1
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15-cypem

14-cypem
BC+ AD
MN||AC.MN=;7AC MN||BC,MN||AD, MN = = 2
TikOypoluemol yuibypoluimazol Kamoicmap
Iughazop meopemacei: Tpuzonomempusnsix
d=da+b. mene-menoikmep
sin’a + cos’a =1,
b a tga-tng
ciga- 538
e tga-ctga=1,
16-cy)
cypem 1+ tg:a s 12 :
cos’a
. a b a b 2 1
=4 =2 =4 =2 + =—
sin o (_.cosa L_.tga b.ctga & 1+ctga T

Tikoypoiumsl Koopounamanap scyieci

AB  xeciupiciuin  opmacer  6onatbin
C HYKTECiHiH KOOpIHHATANAPBL:

AB=(x: = x)* + (2 = m)*.

C nyxreci ueHTpi, paguycet R Gonatein
wenbepin Tenzeyi:
(x—af+(y—by=R.

17-cypem






main-13.jpg
18. TikGypeimuThl ymbypsimTa Kanaii Kecinaizep opra nponopunonan 60-
nast?

19. TikGypbiThl YWOYPHIUTEIH CYilip GYPHIUIBIHBIH CHHYCBI, KOCHHYCBI,
TAHTeHC, KOTaHTeHCIHIN AHBIKTAMACHIH TY/KBIPBLIMIAHIAP.

20. Kanjaii Tene-TeHaiK HEri3ri TPUTOHOMETPHSJIBIK Tene-TeH/IIK Jen ara-
najet?

21. 0°-ran 180°-ka aeiiinri GypeIUTAapIBLIH CHHYCHI, KOCHHYCBI, TAHTEHCI,
KOTaHTeHCi Kanail anbiKTanan?

22. TpUroHOMETPHSAIBIK (PYHKUMATAP/ABIH CYHip OYpBIITapBIHBIH MAHAEPiH
naif1anankIn, TPHIOHOMETPHAIBIK (DYHKUMATAPABIH 10Fas GYPIITAPBIHBIR
Manjepin Kanaii Tabyra Gonaani?

23. Tik6GypeImThl KOOpAMHATA Kyiiecinae AB kecinaici Gepinren Gomcsin
skane A(a; b), B(c: d). a) AB kecinaicinin opracsi 6omarein C HyKTeci KOOp-
AMHATANTAPBIHBIH GOPMYackii; 3) AB KeciHmiciHiH Y3BIHABIFBIHBIH (opmy-
nackin; 6) uentpi B mykreci, paanycst R Gonatsin menGepin Tenaeyin xa-
3bIHAP.

24. a) TikTOpPTOYPHINITHIH; 0) WAPUILIHGIH; §) TIKOYPLIITH YIIOYPLIIITHIH;
B) MapaJiiesorpaMHbIH; I) POMOTBIH; F) YIOYPBIUTBIN; /) TPANEUHAHBIH ay-
Janaapeia ecenteiiTin Gopmynanapsl Kassinaap.

KATTBIFYIIAP

A oeneenti

1. 30-cyperreri Gepinrennepai naiinananeim: a) MNPK napanneno-
rpambiHbIH; 9) ABCD pomGbichinbie; 6) EFTS TpaneuuschiHbiy Oy-
phIITapbiH TaObIHAAP.

N P B (o] E
85°

o

25°
20° 45° 80°
M K A D E

30-cypem

o

2. ABCD reptOypsibiubii AC nuaronanine BF xone DK nepren-
JMKYJIpAaphl TYpFbI3bliran xkoue BF = DK, Z BAF = ZDCK. ABCD
napajieorpamMM GoJaThIHbIH JAdJICIICHIED.
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393. Bepinren mweHOepAiH UEHTPIHCH b KALIBIKTBIKTA KATKAH HYKTE-
JICH OFaH apachlHAarsl OYPhILIbI ¢-Fa TeH OONAThIH €Ki JKaHaMa JKyp-
risiaren. Ocsl mwenGepre imTeil ChI3bUIFAH AYPHIC YIIOYPBILITHIH ay-
JlaHbIH TaObIHAAD.

394. a) Kabbiprachl 4 cM-re TeH JypbiC CEri30YphIITHIH ayJaHbIH
Tabbinzap. o) KaGeiprace 8 cM-re TeH mapuibiHbl OyphIITapbIHAH
KHbIM, Aypbic cerizdypeim xacaraH. Ocbl ceri30yphIThIH ay aHbIH
TabbIHAAp.

395. Pamuycht 4 cMm-re TeH menOepre imTeil ChI3BUIFAH YpPHIC
12-6ypeImThiH KaObIprachiH TabblHaAp.

396. KaBbiprachl 8 cM-re TeH AyphiC aiaThIOYPIITHIH JAHArOHAb-
JapbiH TabbIHAAp.

397. lypbic ceri30yphlIThIH ayaHbIH OHbIH €H YJIKEH XKHE eH Kimi
JIMArOHaJIb/IAPBIHBIH Y3bIH/BIKTaPhl APKbLIBI ©DHEKTEHIEP.

398. a) Jlypeic n-OypbIITHIH iIiHEH aNbIHFAH Ke3 KEJIreH HYKTEIeH
OHbIH KaOblprajapblH KaMTHTBIH Ty3yjepre ACHIHTI KallbIKThIKTap-
JIbIH KOCBIH/BICHI TYPaKThl GOMaThIHBIH Aarienaexaep. o) KaGoipra-
CBI Zﬁ JIM-TE TeH JYPbIC anThIOYPHIITHIH ilIiHEH HYKTE GeariieH-
red. Cost HYKTE/ICH anThiOYPHIITBLIH KaObIPFaiaphl XaTKaH Ty3yJiepre
JICHIHTI KalIBIKTHIKTaP/AbIH KOCBIHABICBIH TaObIHAAP.

399. Kabbiprachl 8 cM-re TeH Aypbic CerizOyphIUTBHIH JAHArOHalb-
Japbid TabbIHAAp.

400. Erep aramthiH opambl 88 cM-re TeH 0ojca, OHBIH KeJICHCH
KHMaChIHbIH ay1aHbIH TabbIHAAP.

401. AB noracel 135°-TbI Kypaii/ibl, ajl OHBIH Y3bIH/BIFBl d-Fa TCH.
AB XOp/aCkIHBIH Y3bIH/IBIFBIH TaOblHAAp.

402. Pamuychl 5 M, ajl IOFachIHBIH Y3bIH/BIFBL @) 1 M; 9) 2,5 M Gona-
ThIH CEKTOP/IBIH ay/laHbIH TaObIHAAD.

403. JlorachiHbIH pajMaHIBIK oJIIIeMi ZT” GonartbiH, aia ayaaHel
457 M’-re TeH CeKTOPABIH PayChiH TabbIHAAp.

404. Y3pIHAbIFB MCH LICKTEATCH JAOHICNCriHiH ay1anbl Gipaeii cau-
MEH OPHEKTEICTiH meHOep/IiH pauyCchiH TabbiHaap.
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28-cypem 29-cypem

CYPAKTAP

1. Kanpaii durypa tepréypeiu nen aranaant? OHbIH OYpHIIITAPLIHBLIH KO-
CBIHJIBICHI Here TeH?

2. Kanzaii ToptOypei napannenorpamm aen atanaus? [apannenorpamusin
KaHjaii Kacuertepin Ginecinep?

3. Kauzaii napanienorpams: a) TikTepToypsin; 2) pom6: 6) mapusi gern ata-
nast?

4. a) TikTepTOYpHITLIH; 3) POMOTHIH; §) MApUIBIHEIN KacHETTepiH atan
LIBIFBIHAAP.

5. TikTepTOYpHIITHIH MapasienorpaMm GonaTbinbii Kanmaii Genrinepi Go-
fibina anbikTayra 6omaap?

6. Kanmaii mwapT opsiHAamFaHia MapajienorpaMM: a) TiKTepToypbiur
2) pom6 Gonaasi?

7. Kanaaii wapt opsinjanrania: a) TikTepTOypeiur; a) pomd mapms Go-
nasi?

8. Kanpaii TopTOypbiin Tpaneuus aen aranaas?

9. TenGyitipni Tpanenuansiy Genrinepin Ty KbIphIMIaHIAD.

10. Tpanenusansin 6yiiip kabbipracsina ipresec KaTkan GypLIITAPLIHBIH KO-
CBIHJIBICHI HETe TeH?

11. TenOyitipai TpameuHsHbIH AHATOHAMbAAPbI MEH OYPBIITAPBIHBIH KaH-
nait kacuerrepi Gap?

12. danec TeopeMachiH TYKbIPbIMIAHIAP.

13. a) YwlGypeimThii; 9) TPaneUUsSHbIH OPTa Chi3bIFBIHBIH aHBIKTAMAIaPbIH
Gepimep. Onap/bii KaCHETTEPiH TYKBIPHIMAAHIAP.

14. YwypeiuThiH TaMaia TOPT HYKTECIH aTan WbIFbIHap.

15. YuOypoiurein: a) GucceKTpHcanapbiHbii; 9) KabbIpFaiapbliHa TYPFbI3bil-
FaH OPTa MEPIEHANKYIAPIAPBIHBIH; 6) MeAHaHATAPBIHBIN KHBLTbICY HYKTE-
cinin Kanzaaii kacueti 6ap?

16. TTudparop TeopeMachin KaHe OFaH Kepi TeOpeMaHbl TYXKbIPBIMIAHIAP.
17. Yw6ypbinsin TikGYpbimThl Yubypeiir eKeHin Kanaii ansikrayra 6oma-
ei?

12
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29. «llleH6ep. KenbypbiwTap» 6enimiH kauTanayra
apHanfaH XaTTbifynap

A oeneeni

386. Y3biHabFb! 127 cM mICHOCPMEH WICKTENTCH JOHIENCKTIH ay-
JaHBIH TabbIHAAP.

387. JloraubiH rpagyctsik enmemi 120°, an pamuycsl 6 cm. Ocbl 10-
FaHbIH y3bIHABIFBIH 0,1 cM-re aeifinri nonaiknes Tabbinaap.

388. Jlypeic kenOypbimThiH imki Gip Oypeimibl MeH HEHTpAiK Oy-
PHIIBIHEIH KOCBIH/AbICH 180°-Ka TeH GoaThbiHbIH AdICIACHAED.

389. KenieHeH KMMachIHBIH AMaMeTpi 2 cM-re TeH Oimikumieni ke-
JIeHeH KHMAaChIHAH IIApILIbl WbIFaTbIHal eTin Kuran. OChl mapuibi-
HbIH KaObIPFACBIHBIH CH YJIKEH eJieMi Kanaait 601ys Mymkin? o) Pa-
auyctapsl 0.9 M skone 0,3 M-re, an HEHTpPJACPiHIH apaKaLIbIKTBIFBI
2.4 M-re TeH eki wkuB 6ip-Gipine Genbeymen KaTThl TapThUFaH. Ockl
GenbeymMiH WKHBTEPMEH JKAHACTIAWTBIH Oip GOMIriHIH Y3BIHABIFBIH
0,01 m-re seifinri gonaiknen TabbiHaap.

390. a) [lenGepre imTeii ChI3bUIFAH MAPIIBIHBIH KaObIPFaChl 8y/2 cm-
re TeH. Ocbl meHOepre ChIPTTAil CBI3BUIFAH AYPHIC YIIOYPBIMITHIH
aynaubiH Tabbinaap. o) Illenbepre chIpTTail CHI3BLIFAH AYphIC Yii-
OypeiTeiH op6ip Kabbiprackl coi meHdepre imTeil ChI3bUIFAH AYPHIC
TOPTOYPHIITHIH KaObIprachiHaH V6 cnm-re apThIK. Y OYPBIITEIH Ka-
Obipracein Tabbinaap. 6) [ypebic ymbypeiiika chipTTaii xoue imTeit
ChI3bUIFAH MIeHOep/Iep/iH pagHyCTapbiHbIH albIPLIMbI 4 CM-TC TCH.
Ochbl YIOYphILITBIH ay1aHbiH TaObIHAAP.

B oeneeni

391. Ilenbepre ceipTTaii ChI3bUIFAH KONMOYPLIMTHIH MepuMeTpi 60 cM-
re, an ayaanst 240 em’-re Ten Gosca, wenGepsin paanychin Tabbirap.
Ocsl kenbypbi gypbic 60aybl MyMKiH Ge?

392. Ommemaepi 6 M x 3,64 M TIKTOPTOYPHIIITHI eCHTe KaObIPFachl
12 em aypeic anTeibypeii Topisai napker Tocenmexmi. On ymin 600
MapKeT TaKTaifiacel KeTkinikri 6oma ma?
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) 32, a-cyperreri ABCD — tpaneuns, AD || MF || NP || KL. Bepinren-
aepai naitnanausin, MF, NP, KL keciainepiHis y3bIHIAbIKTAPbIH Ta-
ObIHaap.

10. ABC ymbyphIbIHbIH MEAHAHANAPbIHBIH KHbLILICY HYKTeCi ap-
Kblibl AB KaGbipraceiHa mapaienb xone BC Kabbiprachin D HYKTe-
ciHe KMATBIH Ty3y xyprisiiren. CD : DB =2 : 1 onaTbiHbIH Jd1€7-
neHep.

11. O nykreci 6ip kareri 12 cM-re TeH GomarTeiH TiKOYpBIITHL yiii-
OypeiThiH 9p6ip TeOecinen 18,5 cM KambIKThIKTa OpHanacka. Y-
GypeimThiH Oacka KaTeTin TabbiHaap.

12. Tenkabbiprassl ymobypbilika chIpTTail Chi3bLIFaH menbepain pa-
Sy ChI 2,/3 cm-re Ten. OuBIR aynaHbIH TaObIHAAP.

13. Katerrepi 5 cm xoHe 12 cm GomatsiH TiKGYPBIITH YIIOYphIIKa
imTeii chi3bUIFaH meHOepin paauyChiH TabbIHAap.

14. Tunotenysacbl 17 cm-re, an imreii chi3puiFan mendepinin pa-
auychl 3 cM-re TeH Gos1aThiH TIKOYPBIITBI YIIOYPHIITEIH KaTETTEPiH

TaObIHAap. .
15. Erep: a) 6uikriri CD = 6 cm, AD = 2 cm; 9) 6uikriri CD =5 /2 oM,
BD : DA = 1:2 6onarbin Tikbypeimtel AABC-upin (£ C = 90°) Ka-

ObIpranapbit TabbIHAAD.

16. Kadsipranapst 3,7 cM, 3,5 cM koHe 1.2 cm GonaTeiH ymobypbim-
THIH TiIKOYPBILITE GOATHIHBIH J2JICAICHICD KOHE OHBIH YJIKEH Ka-
ObIpFachiHa TYPFBI3bIIFAH GHIKTIriH TabbIHAAD.

17. N nykreci ABCD rikreprOypsiinbinbiH AD Kabbipracei 4 Tebe-
cinen Gacran ecenterensie 2 : 3 KatbiHachiHail Geneni. BN kecinmici
TiIKTOPTOYPBILITBIH ayaHbIH KaH/aii KaTeiHacTa Geneni?

18. ABC rik0ypeimtel ymbypsimbinaa £ C = 90°, £4 = 30°, CH —
Guikrik. ACH ymoypbibiubii aynanst BCH ymOyphIubIHEIH aya-
HBIHAH 3 ece YJIKeH CKCHIH JdesaeHaep.

19. TenOyiiipni yuwoypbimTeiy TabaHbiHA KYpriziaresn OuikTiri 4 cM-
re TeH. Erep ymOypoimrein 6ip Oypoimbr 120°-ka Ten 6osica, OHbIH
Gacka OuikTiri MeH ay1aHbiH TabbIHAAD.

20. ABC ymbypoimbinna ZA = 30°, £ C =45° AC =2 am. Ocbl yui-
Oypeiuiteiy BD Guikririn Tabbinzap.
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3. Erep napasuienorpamubii 6ip Tebecinen kyprisiiren Guikrikrepi

TeH 6oJca, OHJA 01 mapaIenorpaMM pom6 Gomaet.

4. TaGanjapblHblH Y3BIHABIKTAphl 8 cM koHe 12 cm, an OGypsim-

TapbiHblH Gipeyi 135° GonaThiH TIKOYPBIITB TPANCHHAHBIH MEPH-

MeTpi MeH ayJaHbIH TabbIHAap.

5. TikroprOypeiThiH 6ip KaGbiprack! @, an auaronani — 2a. Tikrepr-

OYpPBILITHIH AHArOHANbAAPIHBIH APAChIHIAFbI 10Fal OYphIlIbl MCH ay-

JlaHbIH TabbIHAAp.

6. JluaronanbJapel nepneHanKysp, an tabanaapsr 2 cM xKaHe 4 cM

GonaTbiH TeHOYHipai TpaNeUMAHbIH ay1aHBIH TaGbIHAP.

L 7. a) LPH Gypeimbl 135° Gonarein 31-cy-
perre Geiinenenren MNPK napannenorpa-
MBIHBIH OYpPBILITAPbIH TaObIHAP.

N P 9) b Ty3yiHiH Gip xkarbiHIa ofaH 8 CM KIHE

14 cM KawbIKTHIKTA, CaiikeciHiie, B xoHe

C nykrenepi Gepinaren. BC kecingiciHin
opraceiHaH b Ty3yiHe JeifiHri KallbIKThIK-
Thbl TaOBIHAAP.

K H
31-cypem

B oeneeni

8. ABCD poMObIChIHBIH JHAaroHaabaapbl O HYKTECIHAC KHbLITBICA/IbI
woHe ZA = 60°. M xoue N uykrtenepi, coiikecinme, AD xoue AB
KaObIpranapbinbiy  optanapel. Erep BC=16 cm 6onca, MNOD
TOPTOYPHILIBIHBIH MEPUMETPiH TabbIHIAP.

9. a) ABCD rtoptOypsitbinbii To6enepi anamerpi AC GonaThiH MEH-
Gepre tuicti (32, a-cyper). Erep 4 Oypsiubt 125° 6osica, C Oypbitibin
TabbIHAap.

a B,

D 6cm
32-cypem
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BD=r-1g%.CoHnaAB=2r-tg 18"0

. Erep aypsic kenGypbInThiH
KaObIpraceiH @, jen Oenriiecek, COHJa MBbIKKaH (GopMya MbIHA Typre
180°

Keneni: @, =2r - tg o

2/3
X

Jlepbec xarnaiina, a, = 2/3r, a,=2r,a,= 3

Teopewma. Jypsic n-6ypbimTap yKeac, a1 01apabi Kabbipraia-
PbI MEH NepHMeTp IepiniH KaThIHACHI 0J1APFA CBIPTTAIll HeMece imTeii
CBI3BLIFAH HIeHGep/Iep/Iin PaAHYCTAPbIHBIH KATHIHACIHA TEH.

Hdonenneyi. Jlypeic n-OypbllThIH KabOblpramapbl HPOMOPIHO-

180°(n — 2)
0

HaJl, a1 onap/biH apoip Oypeiuibl —— ) -re TeH. Jlemek, onap ykcac.

Jlypeic n-OypeitTeii P, Men P, nepumertpiepi: P, = 2nR, - sin 1807

80°

o Py=
PO "
=2nR, - sin , MYHJIaFbl R| MeH R, — oapra ChIPTTaii ChI3bLIFAH MICH-

Gepnepain paguycrapsl. [lepumeTpuepinin KaTbiHachl:

Jlypsic n-OypeliThin P, xoue P, nepumerpiepi onapra imreii Chi-
3bLIFAH MEHOEPICP/iH 7, KIHE , PAJMYCTaphl apKbLIbl ObLTaii opHeKTe-

neni: P, =2nr, - tg 12310 woHe P, =2nr, - tg 155,0 . Jlemek, nepumerpiiepi-

: B _n : :
HiH KaThIHACHI: 7‘ = 7‘ Janengey keperi jie ochl efi.

Teopema. lypbic KonOYPLIMTHLIH S ay1aHbl OHbIH KaPThl He-
PHMETPi MeH OFaH imTel CHI3BLIFAH MEHOEPIiH PajnyChIHBIH KO-
Geiitingicine Ten 6oaanbl.

Honenneyi. § = p+r dopmynacel amy yuwid aypeic kenby-
PHILITBIH HEHTPiH OHbIH 9p6ip Tebecimen Kocy kepek (191-cyper). Conna
KOMOYPHIMITHIH ayAaHbl TabaHbl KONOYPHIITHIH KabbIpFachiHa, aja Ouik-
Tiri KendypeliiKa imTei cei3blaran weHOep/in paanycbina TeH 601aThiH
TeHOYiipi yumOypeImiTapaAbiH aylaH1apbIHBIH KOCBIH/IbIChIHA TeH OoJa-

Jbl, AIFHA § = %anm = pr. Teopema ganeneni.

Mbina TeopeMaHblH /1a /1071 OChIHall dJlicHeH JAanenjeHeTinin aiita
KeTeliK: ul(’l{6(’[)8¢’ (‘bl[)””nllﬁ CbI3bLIEAH Ke3 KelceH KO/I(;}/‘I)MMII"!:HI lly()ll-
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26. lypbic kenbypbIlTapAbIiH KabbipFanapbIHbIH
Y3bIHAbIKTapbl MeH ayAaHAapbiH Taby

TakbIpBINTBI OKY OapbIChIHIA:

* IypLIC KONOYPBITHIH KaGbipraapsii, MepHMETpi, ayIaHbiH OFan imTeii
JKOHE CHIPTTAl CHI3BUIFAH mIEHOEpIepAin paguycTapbiMen GaiimanbicThipa-
ThiH hopmyamapasl Gine koHe Ko1aHa anackiHaap.

1-ecen. Jlypsic kenOyphbiliKa CHIPTTAil ChI3bLIFaH WEHOEPIiH pa-
auycel R-re TeH 60s1ca, OHbIH KabblpFachiHbIH Y3bIHIbIFbIH Ta0y Kepek.

Iemyi. AB — aypbic KonGypsImITEH KabbIp-
racel, O — OChbl KONOYpbHIIKA CHIPTTAil CHI3BLIFAH
menGepain uentpi, O4 = OB = R Goncwin (189-cy-
per). Teubyiiipai AOB ymbypsimbiasig OH 6uikTirin

wypriseitik. Conna AH = BH, an ZAOH = —.],‘AAOB =

1 360° _ 180°
=T, T T MYHIAFRl - yphic KorGypbiii-
ThIH KaObipramapbinbiH canbl. TikOypuitet AOH yui-

189-cypem
1 80

Conma AB = 2R - sin'%?f . Erep nypsic K9n6¥pbluijIH KaObIprachiH

a, aen Genrinecek, onja o1 Obinaii skasbinaasl: a, = 2R « sin —— ‘80

JlepBec karnaiina, a,=Ry/3,a,= Ry2,a,= RA
2-ecen. Erep aypeic n-Oypbimika imTeit
ChI3bUIFAH mIEHOepain paauychl r-re Ten Goiica,
OHbIH KaObIPFachIHbIH Y3bIHIbIFbIH Taby Kepek.
Mlemyi Jypeic KenOypblITHIH KaObipra-
cbl — AB, O — ockl kenlyphinika imTeil cpl3blaran
wenbepain uentpi, OD = r Goncwin (190-cyper).
TixOypeimtel OBD ymOyphilibiHaH MBIHAHBI Ta-
Gambi3:

190-cypem
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KATTBIFYIIAP

A oenzeni

343. a) Jlypeic n-Oypsiika chIpTTail %oHe imTeil Ch3blIran mexdep-
JNepAiH paamycTapsl, coiikecinme, R koHe r. OCbl KONOYpPBIIITHIH
KaObIpracei TaGbiHaap. o) Jypeic n-Oypbllika ChIPTTail jKoHe iui-
Teii wenOeprep ce3biirad. Ockl meHOepaepIin AnameTpiepi KBaji-
PATTApIHBIH AiBIPbIMBI 2-OYPHIITEIH KaObIPFACBIHBIH KBaJpaThlHA
TeH GoNaThIHBIH dJIC/ICHACD.

344. a) llendepre imreil ChI3bUIFAH AYPIC ANTHIOYPHIMITEIH KaObIp-
racel 7 cM-re TeH. Ochl menbepre imTeil Chi3bUIFaH aypeic ymoOy-
PBIIITHIH MepuMeTpin Tabbinaap. 2) IlenGepre imTeii mapmbl MeH
Aypbic anTeiOyphinl canbisFat. [apuibiHbH epuMeTpi 42 MM-re TeH.
AnThIOYPHIITBIH NEPUMETPiH TabbIHAAp.

B oeneeni

345. a) IllenGepre imTeli ChI3bLIFAH AYPIC YIIOYPBIITHIH Kabbipra-
cbl 8 cM-re TeH. Ochl menGepre imTel CHI3BUIFAH IIAPUIBIHBIH EpH-
MeTpin Tabbinaap. 9) llenbepre imTeii ChI3bUIFAH MIAPUIBIHBIH HE-
pumerpi 18 cM-re Ten. Ockl menGepre iwTel ChI3bUIFAH AYPHIC YilI-
OyphiTEIH KaObIpFackiH TaObIHAAP.

346. Jlypeic ceri30yphlThiH €H YIKEH AHaroHamni 6 cM-re TeH. OHbIH
eH Kimi anaroHanin TabbiHaap.

347. Kabbipracel: a) 5 cM-re TeH AYPbIC YIIOYPHIITHIH; 9) 2 CM-T€ TeH
JLYpbIC aNThIOYPBIIITEIH ayaHbIH TabbIHIAD.

C oeneeiti

348. Coiprraii chi3puiran meHdepinin paauycsl: a) 2 cM-re TeH ay-
PBIC TOFBI3OYPBILITBIH; 9) 4 CM-T€ TCH JyphIC OHOYPHIITHIH Ay aHbIH
0,1 em’-re xeifinri gonaiknen radbiriap.

349. a) TobGenepi Gepinren aAypeic anThiOYphITBIH KaObIpragapbi-
HBIH OpTanapbl 6oJaThiH KONOYPBIMITEIH ay/laHbl COJI anThlOyphbILi-
ThIH ay/laHbIHBIH KaHJail Geirin Kypaiine? o) Kubuiran Gemikrepi-
HCH ay/laHJapbiHbIH KaTbIHACKl 3 1 | KaThlHACBIHA TEH €Ki JyphiC aj-
THIOYpBILI KypacTeipyFa GonaThiHJal Jypbic anThIOYPBILITE KHbII
Keti Gestikke Gemingep.
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Hbl OHBLH JCAPMbl NEPUMempi MeH ol wenbepoiy
paduycoinly kebetmindicine mey 6onadeot.
Teopema. Jypbic KendypblmThIH ayia-

HbI § = %Rzn +sin sc0 , MyHaarbl R — xendy-

n
PHIIIKA CHIPTTAl CHI3BLIFAH MeHOepain paany-
Chl, 71 — KAOBIPFAIAPbIHBIH CAHBI.

byn ¢opmynansr 192-cyperTi naitmamasbim,
O3/1iriHeH KOPBITHIIN UIbIFApbIHAP.

3 -ecen. Pagnycst R-re Ten menbepre imreii
KaObIpracel g-ra TeH GonarTbiH Ayphic n-Oypbiln
JKOHE KaObIPFaChIHBIH CaHbl 27-r¢ TeH 00maThiH
Aypbic KOnoypbii canbiHFad. OChl KONOYPhIIITHIH
b kabbipracsl b = /2R’ — R\/4R*—a* Gonatbi-
HBIH JIaNIEI/Iey Kepek.

HNonenpaeyi. AB=a, AC = b, O menbepain
uentpi Goncerr (193-cyper). Conna OC men AB
KeciH/iepi NepneHHKyIsAp KIHE OJapIblH KHbI-
avicy H uykreci AB kecinicin kak Genesni.

Ywbypeim AOC-nan: AC* = 04* + OC* —
~204-0C - cosZAOC, 6ynau AC

Tikbypeiutet AAOH-tan OH =

ransl. Jlemex, b* = 2R — 2R - \/Rl - “7 =R —
—R/AR =&, b= 2R~ RYAR - a* .

CYPAKTAP

a,

191-cypem

192-cypem

C

193-cypem

1. Jlypbic KenOypbiThiH KaObIPFachl OFaH: a) ChIPTTaii: 9) ilTel Chi3bLIFaH

wenGepin paanychl apKbLIbl Kanaii epHekTene/i?

2. Jlypsic n-GypbimTapasin ykeac G0naThIHBIH AdeIICHE.

3. Jlypbic n-GyphIlITBIH ayaHbIHBIH: @) OHbIH KaOBIPracsl MeH OFaH imiTei
CHI3BUIFAH WIEHGEP/iH PaTuyChl aPKBLIBL; 3) OFAH CHIPTTAil CHI3BUIFAH WICH-
Geptin paychl MEH OHBIH UEHTPITIK GYpBILIbI ApKLIIBI OpHEKTERCTIH (op-

MyJIaapbiH KOPBITHIN WhIFapbIHAap.
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WapuIbLIap TYPFbI3ca, OHJAA COJ OpTaK Tebexeri
yu OypoimThiH KochiHabickl 300° Gomamsl. Ockl

IIAPUIBLIAP/LIH aPaCkiHA KaObIPFAChl MAPUIBIHBIH
KaObIpraceiHa TeH O0OJaThIH AypbIC YOy pbIIT
coisiabl (186-cyper). KenbypbimTapasiH ockiHAail
KOMOMHALMACKH! KauFbi3 Gonansl, cebebi Gackaua
KYPacThIPFaH jKar/aiiza onapasiH OpTaK TedeciH-
Jieri OyphIlITapbiHbIH KOCBIH/ABICE 360°-Ka TeH GonmMaiiabl (MyHbI 03-
JUriHeH TeKcepinaep).

186-cypem

3-ecen. Eni Gipmeii kara3 Tacnma KapamaiibiM TyiiiHMeH Gaiina-
HBII, Ka3blK (urypa Gomarsiagaii Tapreuiran (187, a-cyper). ABCDK
GecOyphIIIBIHBIH 1Y PhIC GONATBIHBIH JANENICY Kepek.

a)

B 9 B

187-cypem

Honenney i Ocel 6ecOypeitein AD, AC, BK, BD xone CK aua-
roHaabaapein kypriseitik (187, a-cyper). AABC Ttendyitipni 6omanst,
AB = BC, cebebi oubin A xone C TobesnepineH Kyprisinren GuikTik-
Tepi TacnaHbiH eHine TeH. [{on ocbunail, AKAB-na AK = AB, an ABCD-
na BC = CD 6onarsinel msiFagsl. lemek, AK = AB = BC = CD, KABC
woHe ABCD Ttpaneuusnapel TenOyitipni, ZKAB = ZABC = ZBCD.
Conpta AKAB = AABC = ABCD, BK = AC = BD wone ZAKB = ZABK =
=ZBAC= £BCA=ZCBD = ZCDB=a.

KABD men ABCD Tpaneuusiapbiniarsl aiikeium oypoimrap: £ DBK =
= ZAKB=a, ZDAC= ZACB = a, ZADB = 2 DBC = a. ABD ym6ypsi-
weinga £DAB = ZDBA = 2a, aruu on Tendyitipni, AD = BD. Jlemexk,
AABD = AKDB, ce6ebi onap Tendyiiipai sone BK = AD = BD, ZADB =
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C oenzeui

341. a) lypsic anTbIOyphIMITEIH NEpUMETpi 12y/2 cm-re Ten. Ombin
ayJaHblH TabbIHAAp.

9) Axapra OHBIH J0CTapbl ApMaH MeH AHap Wapiibl TIpi3ai TOpT
anpin Kesii. Ocbl TOPTTHI OJapFa dPKAiChICh! €Ki TiTIMHEH anaThiH-
naii kanaii Ten Gemin Gepyre Gonaiabi?
Ecentin exi memimin kenripinaep.

6) Buikriri 40 cM, anamerpi 140 cm Go-
JIaTBIH Ka3aKIla YCTeAre mapiibl miin-
ai macrapkau Tanaay kepek (188-cyper).
Yerenain GeTiH TONBIFBIMEH JKayblinl,

meTTepi eneHre TuMeiiTinueil aacrap-
188-cypem KaH KaObIPFalaphlHBIH CH YJIKEH JKOHE
eH Kili esuem/epin TabbiRAap.
342. [lypbic ymOypeIMTHIH aylaHbl 4/3 e’ Ocwi ymbypeiika:
a) ChIPTTaii; 9) imTel ChI3bLIFAH MEHOEPiH PaaAnyChiH TabbiHAap.

MNPAKTUKAJIBIK TATICBIPMA

IlenGep chI3bin, OFaH CHIPTTail poMO Ta, Tpaneuus Aa GOMMaiThIH
TOpTOYphIl canbiaap. OublH KabblpranapbiH jKoHe weHOepain paany-
coii enmenep. CanpiiFaH TOPTOYPHIITHIH ayJaHbl MEH OHBIH MEpPH-
METpiHiH JKOHE iMITel ChI3bLIFAH IIEHOEP PaJMyChIHBIH apachiHIaFbl
TOYeJAiNIKTi OpHATBIHAAP.
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= ZKBD = a. Couasiktan, AB = KD xone £ DKB = ZKDB = 2a. Conna
ZAKD = ZCDK = 3a = ZABC. ConbiMen, ABCDK GecOypbimbiHbIH
GapibiK KaObIpFanapsl TeH jKaHe GapibiK OyphIITaphl a TEH, COHABIKTAH
o1 aypeic HecOypeii Gomaib.

CYPAKTAP

1. Kanpaii kenGypsiun sypeic kKoenOyphiun aern aranaus?

2. Kes xenren aypeic kenOypsiinka: a) ChIpTTaii; o) imreii Tex Gip rama
menbep chizyra 6omaThIHBIH JANEICHACD.

3. Jlypsic KenOypeimiKa imTeil KOHE CHIPTTAll CHI3BLIFAH wIEHOEPIEPAin
uenTpiepi Gerrecerinin nonenaenaep.

4. Jlypuic KonGyphILIThIH UEHTPI Aen Heni aiitasi?

KATTBIFYIIAP — -

A deneiti

335. LlenGepre: a) imTeii; 9) CHIPTTal ChI3bLIFAH TEHKAOBIPFaIbl KO-
Oypsiur aypeic kendypsim 6ona ma? JKayabsin Herizaenaep. 6) Lup-
KyJlb MCH CHI3FBIITBIN KOMerivMen KaGiprachi (y/3 + 1) cum-re Ter Go-
JIATBIH 1YPHIC YIIOYPbII CanbIHAap.

336. a) [lypeic n-Oypeimitein apGip Tebecinen Gip-GipaeH anbiuran
CBIPTKbI OYpBIIITAPBIHBIH KOCBIH/ABICH Here TeH? 2) Jlypeic 16-Oy-
PhILTHIH GYpbIiIbIH TaObIHAAP.

337. dypeic kenOypuiuThiH Oypeimbr: a) 140° ) 144°; 6) 150°;
B) 160°-ka Ten Goica, oHbIH Heme Kabbiprackl 6ap?

338. a) BypeinTapbiHblH KOCHIHABICH 1620°-kKa TeH aypbic konby-
peImIThIH KaObipracel Hemey? 2) Bypoimbr 110°-ka Ten Gonatein ay-
peic kenOypseii 6oxa ma?

B oenzeinti

339. Jlypbic KenGypbinThiH KabbIpranapeiHbiH opTagapbl Gacka ay-
phiC KONOYPLIITHLIH TeGesepi 60MaThIHbIH Ja/e/ICHACD.

340. Typeic n-6ypeiThiy Kiuti anaronani 6epinren. Erep: a) n = 6;
9) n = 8 Gosca, UMPKYJIb MCH ChI3FBIIITHIH KOMEriMEH OCBI n-OypbIlI-
Thl CaJIbIHAAP.
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exen. Byn karteinac 7 = 3,1416... uppaunonan canpina teH. LlenGepain

C y3bIH/IBIFBI 7T CAaHBI MCH OHBIH JHaMETPiHiH KebeiiTinaicine Ten Goma-

ThIHBI WHIKTEL HeMece C = 27R. Ecen meiraprania keGiHece 7 CAaHbIHBIH
0,01 gonmikneH anblHFAH XKYBIK MOHIH Naiiananaisl, sFHl 7~ 3,14,

IlenGepain n° HeHTpiik GypbilibiHa Cajfikec Kene-

A B rin noraceiubin / y3pinasiesin (195-cypet) mMbrna dop-

. 1= ZIRn I s
7 MyJIaMeH: 1= Jgo= ecenTeiiii, oifTkeHi 1°-ThiK A0FaHbIH

27R
360

l-ecen. Ilenbepain y3piHABIFBIH 1 M-Te y3apT-

Y3BIH/BIFBI Gonaaml.

195-cypem KaHJa OHBIH pajuMychl Hemie meTpre ysapaael? JKaya-
6b11 0,01 M-re aeifinri nonaiknen Gepy kepek.

Il emy i Menbepain pamuycein R jen, an i3aeninii mamansl x aemn

6enrineiiik. Ecentin waprst 6oiipinma: 27(R + x) = 2zR + 1. byaan x =

=1
=57 =016 ().

Kayabs.=0,16m.

2 -ecemn [lenbepain exi HyKTeci OHbI OypbIMITHIK amManaper 11 : 13
KaThIHAaChIHAAN OonaThiH eki Aorara Gemeai. Erep menbepain paanycet
6 cm-re TeH 60:1ca, OChI I0FaNapbiH Y3bIHIBIKTapbiH Taby Kepek.

Ilemyi. Ienbepain Gip Genirinin rpaxycTeik omumemi x°-ka TeH
Gosicein, conia Gip AoFaHbIH rpamycThik emeMi 11x° an ekinmiciniki
13x° 6onanbl. LLlenGepstin rpanycThik esuemi 360°-Ka TeH GoFaH/IbIKTaH,
11x + 13x = 360. Byaan x = 15. Conpa 11x° = 165°, 13x° = 195° Gonazsl.

[lenGep aoFachbiHbIH Y3bIHIBIFE (OpMyTachiHaH i3geminai JaoFa-

m-6:165 _ z-6:195 _
180~ oSm M), Tygp o =

JapAbiH Y3bIH/BIKTapbiH TabaMbi3:
= 6,57 (cm).

Kayabsl 557 cMm, 6,57 cm.

3-ecemn Pamuycs R-re TeH weHOEpiH AOFACBIHBIH | Y3bIH/BIFbI
1= R+ a GonaThiHbIH J2JI€/1/Iey KEPEK, MYH/AFbl ¢ — OChI JIOFaHbIH pa-
JUHAHJIBIK OJIHIeMi.

JMonenpaeyi. llenGepain n°-ThIK GYpPHIITBIK HEHTPIIiK GYpPbILIbI-

Ha ColiKec KeleTiH A0FAChIHBIH / Y3bIH/BIFbI MbIHA (hOPMYJIaMEH ecernTe-
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27. lleH6ep MeH OHbIH AOFACbIHbIH Y3bIHAbIFbI

TakbIpBINTBI OKY GapbichinIa:

* mIeHOep/AiH Y3bIHBIFEL MEH OHBIH JIOFACBHIHBIH Y3bIH/IBIFBI YFBIMIApPbIH
Hinecimnep;

* meHGEP/IiH Y3bIHABIFBIHBIH KOHE OHBIH JOFACHIHBIH Y3bIHIBIFLIHLIH (op-
Mynanapbin Gine JKaHe KOPBITEIT WBIFapa aTackiaap;

* ocBI (hopMyTIaIap/Ibl ecenTep mWbFapyaa Koaiany sl 6inerin Gonachiap.

Ilenbepain e ChI3bIK CHAKTHI y3bIHABIFEL Gomaabl. Keitbip xkarmaii-
Ja ejiiey apKbljibl MEHOEp y3bIH/IBIFBIHBIH JKYBIK MOHIH Tabyra Goma-
Jibl. Mbicasibl, 1OHTeNCK THbIHHBIH IEHOECPIHIH Y3bIHABIFbIH Oiny yuin
OHBIH IEHOEPiH aifHanBIpa KiNmneH opain, KinTiH y3bIH/ABIFBIH Oy
Kepek. OpuHe, meHOepAiH Y3bIHABIFBIH OChITall Taly BUIFH Ja MYMKiH
6ona Gepmeiiai.

Lllenbepoiy y3vinoOblebiHa 02aH iWmell Cbi3bla2an OYpbic KOnoypolu-
mapowly Kabvipeaiap canbih wWeKciz apmmoipeanoa oaapobly nepu-
Mempaepiniy ymmotiamoin MaHin aaadsl. JKannel karfaiiga menbepain
Y3bIH/IBIFBIH OHBIH PA/IHYChl HEMECE HaMETPi apKbLiibl Tababl.

Teopema. Paxguyent R-re Ten mendepain C y3pinawirei: C = 27R.

Jdonenneyi. Paguycrapsi R,
JKoHe R, Gomarein exi menbep Ge-
piaren GoaceiH. Ocel mendepiep-
JiH opKaiiceichiHa imTel KaObip-
FAJIAPBIHBIH /1 CAaHbl YJIKCH GoNaThiH
ypeic  KenOypelmTap  canaibik
(194-cyper). Ocbl KenGypsiuirap- 194-cypem

JIbIH nepnme‘rpnepin P, xoue P, nen Genrineiiik, consta P, = 2nR sin 1 8”0

P, = 2nR, sm*f byna Erep nypeic kenOypelmTapabii

KaObIPFaiapblHBIH /1 CAaHbIH LIEKTEYCi3 YJIKeiTCeK, OH/1a OapaAblH P, KoHe
P, nepumertprepi menbeprepain C, sxone C, y3bIHABIKTAPbIHA KYBIK 00-

G _2R G
G, 2R, Mo 2R

Y3bIH/ABIFBIHBIH OHBIH unamc‘rpine KaTbIHACbl TYPAaKThl CaH 6onab

nasbl. COHBIKTaH ConbiMen, meHbepain
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neni: | = %%1-, MYHJIaFbl %ﬁ';— — OCbl OYpBHIIITBIH PaAHaHBIK OJIIIeMi.

LlenTpaik GypbILITEIH FPaayCThIK OJIMIEMi OFaH COIiKeC KeIeTiH JOFAHBIH

TpagycThlK eJmeMiHe TeH OOMaThIHIBIKTAH, % = a Gomazsl. Jlemek,

!=R - a, nonenzey Keperi ae ocbl ei.

CYPAKTAP
1. llenGepain y3bIHABIFbI A€TeHIMI3 HEe?
2. Paamycel R Gonatein mwenbep y3bIHIbIFbIHbIH (OPMYIAChIH KOPBITBIN LIk
FapbiHaap.
3. Paguycst R Gonmatsin mieHGep AOFACH! Y3bIH/ILIFBIHBIH (OPMYyIachii KO-
PHITBIT IIBIFAPBIHIAP.

KATTBIFYIAP

A oeneeiti

350. Erep menbepain paanycein: a) 2 ece yukeiitce; 9) 3 ece kiumi-
peiiTce, OHbIH Y3bIH/IBIFbI Kasaii o3repei?

351. a) Illenbepain paanycsin 5 cM-re y3aprkan. [lenbepain y3pin-
JBIFBl Hewle caHTuMerpre ysapran? o) Illenbepain 4 am-re TeH pa-
auychiH 3 aM-re ysaprkas. [llenOepiin y3bIHIBIFEI Helle maiibi3ra
y3apran?

352. bepinren menGepain auameTpi TeH ym Kecimjire Oeminres.
On xeciupinep Gacka ym menbepain auamerpiepi Gonaael. Ocbt
ureHGEpIIepIiH Y3bIHABIKTAPbIHBIH KOCBIH/ILICE GacTanKel meHbepain
Y3bIH/IbIFbIHA TCH 60naThIHBIH AdJienaeHaep.

353. 3 KM KaubIKTHIKTa apOaHbiy JoHreaeri 960 ToMmbIK aiiHanbM Ka-
caiifibl. OChl IOHIENICKTIH AMaMeTpin TabbiHap.

354. AramThiH KyaHAbIFbIH Taby yuIiH (KejaeHeH KMMachl meHOe-
piHiH JAMaMeTpiH), OHBI aliHanAbIpa opan (KOJJAeHEeH KHMachl IICH-
OepiHiH y3bIHABIFBIH) outiiey Kepek. [lenOepinin y3binabFbL: a) 1,5 M;
9) 2,2 M G0aThlH AFAIITBIH KYaHIbIFBIH €CENTCHEP.

355. a) Erep wenGepain paauycsl 8 cM-re TeH Gosca, oHbIH 45°-Ka
TEH HEHTPIiK OypbIlIBIHA COHKEC KEIETiH JOFACHIHBIH Y3bIH/IbIFbIH
Tabbinaap. 9) Erep menbepain paauych 10 cm-re Ten 6osca, OHbIH
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AmHBIKTaManap, akcuomasnap, Teopemanap (4) apHaiibl Kapinnes kep-

cerinren. OKy MaTepuaiblH KaiiTalay jKOHEe JMKHBIHTBIK Oaranayra

JaiiplHIany YUIiH ecenTep WIbIFapyFa apHajIFaH TaKbiPBINTAp JKeKe Tap-

MakTapia Kentipinren «Ozindi mekcep!» (5) neren aizapMeH apHaiibi
TancepMalap yChIHbIIFaH. JKaTThIFyIapMEH KOCa JKayanTaphl XKIHE HyC-

Kaynap Gepinren.

5. BoxTopaLiK KoopAUKATANAPL!
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Ocsl xblbl cenep «BekTopiap» xkoHe «IeOMETPHUANBIK TYpACHII-
pyniep» arThl Kana Genimaepai sepaeneiitin 6onacwinaap. KenGypbiu-
Tap/bIH TYPJIEPi MEH KacHeTTepi, Oy PhILITHIH TPUTOHOMETPHSIBIK (yHK-
uusIapsl, wendep, AeHrenek Typanbl GimimMaepinai eadyip KeHeHTeciH-
sep. CoHbIMEH KaTap reoMeTpHs/ia ajnredpansl jxkoHe (U3nKaaa reoMeT-
PHSHBI KOJaHyFa kebipek Hazap ay1apaTbiH GolackiHaap.

Corrinik Tineimis!

Asmopaap
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ANFbl CO3

KoimbarThl oKy mibiaap!

Byn oxky kbutbiHaa ceniep «leomMeTpus» NOHIH OKbIN-yiipeHyi
oznan opi xanracteipaceinap. ConbiMeH Gipre mIaHHMETPHAHBI OKY/bl
TaMaMIaiiChbIHIap XKoHe 7-9-CHIHBINTAPFa apHAIIFAH IeOMETPHAHBIH TO-
JIBIK KyPCBIH KaliTamalceinaap.

YCBIHBUIBIT OTBIPFAH OKYNIBIKTAa OKY OarJapiamachiHa coiikec 9-Chbi-
HBIN TCOMETPHS KYPCBIHBIH HETi3ri MasMyHbl KaMThilFaH. MyHa Teo-
PHSUIIBIK MIcesiesep OasHIanFaH, THITIK TAalChblpMaTapbiH WEiMi, Teo-
PHAHBIH HTepily JeHreiiin Tekcepyre apuanran Gakeinay cypakrapsi (1)
JKoHe Kypaeniniri Goiisinma A, B, C ym aenreitine 6oninren o3ik xy-
MBICTApFa apHaiFaH xarTeiFyaap (2) yceinburran. Keitbip Tapmakrap-
JIbIH COHBIHJIA JKaHA MaTepHa/Ibl HTEPyre apHaIFaH MPakTHKAIBIK Tan-
ceipmanap (3) Gepinres.
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Hapannenozpan-
noty (a, b) kadoip- | mikmopmaoypot
2anapot men (d,, d,) | HanbaapsI TEH;
Quazonanvoapoi-
HblH Kacuemi:

di +di =2(a’ + b’

Epexwe Kacuemmepi

wemblK: TIKTOPTOYPBIITHIH IHATO-

POMOMBIK: POMOTBIH JIMArOHANbIAP! MEPIICH/IH-
KyJisip skdHe poMOThIH OyphimiTaphin Kak Gemesi.

Tpaneyus scone onviy mypuepi

menbytipai

mikOypoiuumol

(4 B, Cc
A D A D
S-cypem 6-cypem
Yubypoiumotyy mopm mamawa nykmeci
B YwOypeiwtsin Ka- | YOYpHIUTEIH — Succekmpucana-
OBIpFaapbiHa JKYp- | poiHbIK KHBLILICY HYKTECI — OFaH
A risinreH opma nep- | imrteii  chi3buFaH  meHOepAin
nenoukyaspaap- | UCHTPI.
< Ob1H KHBLIBICY HYK-
7-cypem Teci — OFaH CBIPT-

Tail ChI3bLIFAH WEHOCP/IiH HeHTPi.

Menananap/biH KHBLIBICY HYKTECH
Meouananapobiy JPKAHCHICHIH YIII-
OypeiiTeiH TOGeciHen GacTan ecen-
Terenjie 2 : 1 KaThiHackiHail Geose-

]

9-cypem

8-cypem
YwlypsiuThin Guikmikmepin Kam-
THUTBIH TY3YJIEP/iH KHBUIBICY HYK-
TeCi — YWOYpHIITLIH opmoyenmpi.

10-cypem






main-7.jpg
8-CbIHbIM FTEOMETPUSA KYPCbIH KAUTANAY

FeomeTpusaneik ourypanap,
onapabiH 6enrinepi MeH KacueTtTepi

Monec mopmoypsiumap

C Tapannenozpamm Tpaneyus
B, B c c
A4 f A D
A D D i
I-cypem 2-cypem -cypem

A+ B+ 2C+ 2D =|ABIIDC,AD | BC| 4D|IBC,4BHDC

=360°

Hapanaenozpamnsiy benzinepi Hapanaenroepamuviy Kacuemmepi
Erep toptOypeiuThin eKi Kabbip- | [TapannenorpamMHubin:
Fachl TEH JKOHE mapamienb Goi-| ¢ Kapama-Kapchl Kabbipranapbl TeH;

ca, Hemece KapaMa-Kapchl Ka-| *Kapama-Kapchl OYphIlITaphbl TCH;
Gblprlﬂapbl TCH 501’[08, Hemece * AMaroHajibaapbl KHbUIBICY HYKTE-
JIMaroHajibapbl KHBUIBICY HYK- | CiHje Kak Geminesi.

Tecinje Kak Gemimce, oHma on
napajuienorpaMm 601azbl.

Hapannenozpamm neane onviy mypaepi

napannenorpamm

pom6

4-cypem
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Danec meopemacst
Erep eki Ty3yxin Gipine e3apa Ten GipHemre kecinaini Tisbekeii ca-
JIBITL, OJIAP/BIH YIITAPbl APKBLIBI CKIHIII TY3Y/1i KUAThIH Mapaieib Ty3y-
Jiep JKYPprisce, OHJa 01ap eKiHlli Ty3y/IeH 03apa TCH KeCiH/iIep KHsIbl.

A
M Iponopyuonan kecindinep mypaiot
A, meopema
& B: B N P B,,E BypelTelH  KaObIpFanapblH  KHSATHIH
11-cypem napanienb Ty3yJlep ONapAaH MpOHOpLHO-
HaJl KeCiH/inep KHsibl.

M _ CK
CN cP

Ywoypoiuumazer nponopyuonan Kecinoinep

(o}
b
a)
B H ¢ A
13-cype

12-cypem cypen

BH _ k. yi_ oy,

CD — GuccekrpHuca, ’7:’- = :‘—I h - HA® h™=BH - HA

£__a_ B

e BH’ a=c-BH

Lo b

b AH’

YwbypsiTeiy Guccexmpucacs Kapehl KaTkaH KaObIpraHbl iprejec
JKaTKaH KaGblpraiapra nponopinonan Gonatein kecinisepre 6eonesi.
TikOypbIIThl YIIOYPBILITAFBI OpMa NPONOPYUOHAL KECIHINEp:
* Guixmix TMIIOTEHY3aHbIH GeniHETiH KeciHaiiepiHiH opTa npomnop-
1uoHanbl 60s1a1bl;
* Kamem THIOTEHY3a MEH THIOTEHY3aFa TYCKEH MPOCKIHACHIHBIH
OpTa NPONOPUHOHAb! 601a/IbI.
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CBIPTTAll CHI3bLIFAH TOPTOYPHINITEIH KapaMa-Kapchl KaObIpranapsl TeH,

+
an Tpanenns TenOyitipni GonranabIKTaH, BCZiAD = CD =5 (cm) Gona-
a1, Jlemek, S =5 - 4 =20 (em).

Kaya6e 20 cm’.

CYPAKTAP
1. Kannaii TeptOypeinn mendepre culpTTaii ChI3blIFaH €N aTanain?
2. lllenbepre ceipTTaii CHI3BUIFAH TOPTOYPHIUTEIH KaObIpraqapbiHbIH Ka-
CHETIH TYKbIPBIMIAI, AoMeIIeHIeD.
3. lllenGepre cpipTTaii CHI3BUIFAH TOPTOYPHIITHIH OeAriciH TYKbIphIM/AL,
Janenaenaep.

KATTBIFYIAP

A oenzeni

322. PeriMeH aiblHFaH KaOBIPFalapbiHbIH KaTblHACKL: a) 2 @ 3 : 4 : 3;
9)2:3:4:5 arbiHackinail GonaTei TOPTOYPHIIKA imTell menbep
cei3yra 6oma ma?

323. IllenGepre chIPTTAil CHI3BUIFAH TOPTOYPBIMITHIH KapaMa-Kapchl
eki KaObIpFachIHBIH KOCBIHABICH 4,5 aM-re TeH, an 0acka eki Ka-
ObipraceiHbIH KaThiHackl 2 : 3 KarbiHackiHAai. Ockl Kabbipranapsin
Y3BIH/IBIKTAPbIH TaObIHAAP.

324. lllenGepre chpTTail Chi3bUIFaH TEHOYHIp/i TpanmeuHsHbIH Op-
Ta ChI3BIFBI 5 cM-re, an cyilip GypsimbinbiH cunycsl 0.8-re Ten. Tpa-
MEUHAHBIH ay1aHbiH TabbIHIAP.

B oenzeni

325. llenGepre ceipTTail TenOyiiipai Tpaneuus chizbuirad. OHBIH:
a) Oyitip kaOwipracel TaGaHAaPBIHBIH apU(METHKAIBIK OPTAChIHA TCH
GonaTbiHbIH; 9) GMiKTIri TabaH apBIHEIH FeOMETPUSAIIBIK OPTAChIHA TCH
GOoMaTBIHBIH JaMeIACH e,

326. a) TaGanaapsr 5 cM xoHe 7,5 cM GomaThiH TiKOYpBIITHI Tpare-
uuAra; 9) yaken tabaubl 3 aM, an cyiip Oypeimbi 60° GonaTeiH TeH-
Oyiiipai Tpaneunsra inreii coi3bUIFaH mWeHOEPAIH paxnychiH TabbIHAAp.
327. a) Erep ToprOypsim menbepre ceipTTaii chizbiiran Gosca, onja
OHbIH ay/aHbl JKapThl MEPUMETP MEH OChl MEHOEP/iH PanyChIHbIH
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CD KaObIprachiH /1a )aHAHTBIHBIH, COHIBIKTAH OFaH imTeil ChI3bIIFaH-

JIBIFBIH JIonenAeiiik.

B Omaii emec aen skopubiK. LIenGep TONBIFbIMEH
V C ABCD TtepTOyphimibiHbIH iminae xatcein (176-cy-
‘ w per). CB-nan Gacka wenGepre kaHama 001aThiH

CM T1y3yin xypriseitik (M oubiH AD keciHgiciMeH
A p KHBLIBICATHIH nykreci 6onesin). Conna: AB + CD =

=AD + BC (waptsl 6GoiibiHma) xdHe AB + CM =
176-5ypen =AM + BC (camybimbi3 OoiibIHIIA).

Ochl TEHAIKTEPAIH COM KAKTapbl MCH OH JKAKTAPBIH MYyILIEIeH a3aii-
ThIN, MbIHAHBI anambiz: CD — CM = AD — AM, s¥au CD — CM = MD ue-
mece CD = CM + MD. YmbypbimTsiH TeHcisairi Goiibinma 6ynaii 6o-
Iyl MyMKiH emec. Jlemek, Gi3JiH OpYybIMbI3 Aypbic GOIMajbl, AFHH
M xone D nykrenepi Gerreceni. byn aonengeyai mendep TOMBIFBIMEH
ABCD TepTOypblilIbIH/a )KATIaFaH JKaFaaiiFa Ja KongaHyra 60mabl.

By Teopemajan WILIFATBIHbL, weybepee napaiierozpamoaposiy iwi-
Hen mex pomo neH wWapubiHbl 2anHa Colpmmail cvizyea 601adbl eKen.

E cemn. O mykreci uentpi 6onarsin menbep 4BCD Tendyitipii Tpa-
MEUHACKIHA ilTeH Chi3blaFaH koHe oHblH CD Oyiiip KabGbiprachiMeH
K uyxrecinge xkanacansl. CK = 1 cM, KD = 4 cm ekeni Geunrini 6oica,
TpaneunsHbIH ay/1aHbIH Taby Kepek.

Il emyi. TpaneuusHeiH aynaner: S =

_ BC+AD
2

uusHbIH OuikTiri. Tpameunsira menGep

B C
\ « BH, myunarel BH — tpane-

imTei ceI3plIFAHABIKTaH, BH GuikTtiri
mendepain auameTpine TeH Gonaabl He-
mece BH = 20K (177-cyper). Tpaneuusra
imTeil cei3buran weHOepain O ueHTpi
C xone D GypblTapbiHbIH OHCCEKTPHCAIAPBIHBIH KHBLIbICY HYKTEC

177-cypem

Gonaasl. ZC+ 2D = 180° GonranabIKTaH, l?éC + %LD = 90° 6ona-

abl. [lemek, COD ymbypsimbl — TikOypeimThl, anm OK kecingici — OHbIH
ouikriri, OK = /CK +KD =2 cm, conaa BH = 4 cm Gonanel. llenbepre
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25. flypbic kenbypbiwTap. [lypbic kKenbypbIlka iwTen
XaHe CbIPTTail Chi3biNfaH WeHGepnep

TakbIpBINTBI OKY OapbIChIHIA:

* IypbIC KONOYPLITHIH aHBIKTAMaChi MEH KacHeTTepin Ginecinaep:

* IYPHIC KONOYPHIITLIH UEHTPi MEH UEHTPIIIK GYPHILIbI TYPaThi YFbIMAAP/bI
Ginecinzaep;

* wenbepre imTeii JKIHe CHIPTTAIl ChI3BUIFAH KONOYPHIITAPABIH KacHeTTepi
men Genrinepin ronenneyai 6inecimiep;

* Ochl KacueTTep MeH Genrinepai ecentep mibiFapyna KoiajaHyssl Ginerin
Bonaceinmap;

* Iyphic KendypeimTapasl cany/si 6inerin Gomackinmap.

Erep nenec KendypbInIThIH 6apJbIK KaObIPFraaapbl TeH KHe 6ap-
JIBIK OypbIITapel TeH §0Jica, 0HIa OHbI IYPHIC KONOYPHILI JIen aTaii-
Jbl. Mbicaibl, mapuibl, TeHKabbiprasl ymoypsiu (178-cyper).

C

A E

178-cypem 179-cypem

Jlypbic KenOypblTapasl canyabl mieHOepai naiiganaHein opbiHaay
siFaiinel. [lenbepai Ten noranapra Genin, conm HykTenepai Tizdexreit
XOpAanapMeH KOChII, yphbic Konbypaiin agambis. Mbicansl, 179-cyperre-
ri aypeic GecOypeiun conaii canbinran. Ockl TOCIIMEH CaJIbIHFaH KONOYy-
PhILI LIBIHBIMEH JIe Aypbic Gonajbl, ce6ebi oubiH OGapiibik Kabbipramapb
TEH JI0FajIap/bl KEPETiH Xopaanap, aji 6apibiK OypelTapsl TCH J0Fanap-
Fa TipeJeTiH imTeil chi3blaran Oypbimtap petinie TeH G6onaabl.

Erep menb6epsi TeH aoranapra 6esin, col HYKTesep apKbLilbl OFaH ikKa-
HamaJap Kyprisce, OHa CoJl JKaHaMasap Jia 1ypbic KenOyphii Kypaiiasl.

Maicanei, 180-cyperteri aypeic anTbiOypeii ochiiaii canbiuran. by
KONOYPhILI HIBIHBIMEH Jie Aypbic, ce6ebi oHbIH Gapibik Kabbpragapsl To-
Genepi menOepain uenTpi 6onatei Gipaeit TenOyitipai ymby peimTapasia
Tabauapel peTinAe TeH (MyHbI ©3iriHEH JdJei/eHaep) KIHe GapibiK
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koOeiTinaicine Ten OomaTeiHbIH gonenaenaep. ) Kapama-kapcs
eKi KaBbIprachlHBIH KOCBIHABICE 12 cM, an aymansl 60 v’ GonaTein
TOPTOYPHILIKA {lTel ChI3bLIFAH MEHOEPAIH paxnychlH TabbIHAAp.
328. ABCD ToprOypsimbina paauycsl 1,7 cm-re TeH mendep imreit
coi3biiFal. AB: CD=2:3,4AD : BC=2: 1 exeni 6enrini. Erep Topr-
OypbiThiH ayaausl 12,75 eM’-re Ten Gosca, OHbIH KaObIpranapbi
TabbInAap.

329. [lupkynb MEH CHI3FBILITBIH KoMmeriMen Oepinren KaGbiprachl
MeH OFaH imTeil chI3blIFaH meHbepain paauychkl GoiibiHma pomG
canbHIap.

330. a) [lepumerpi P-ra, an cyiiip Oypbilbl a-Fa TeH GOmaThiH TCH-
Oyitipni Tpaneuns uieHGepre ChIpTTail ChI3bUIFaH. TpaneuHsHbIH ay-
JaHbIH TabbIHIap.

) Kimi TaGansi 3 cM-re TeH TiKOYPBILITH TPaneus paanychl 2 cM-re
TeH menbepre chpTTail chizbinran. OChl TPaneHUAHBIH aylaHbIH Ta-
GBinap.

331. L{upKyab MEH CBI3FBIMITHIH KeMeriMeH: a) Gepinren mexbepre
imTeii chi3bLIFan; 9) Gepinren mendepre ChIPTTail CHI3BUIFAH WAPLIbI
canbiHIap.

C oeneeiti

332. llenbepre imTeil ChI3BUIFAH TIKTOPTOYPHIITHIH Tedeaepi ap-
KbUIbI OFaH JKYPri3iireH jKaHamasnap/biH poM6 KypaiiTelHbIH Jones-
nenjep. Kaumaii sxarnaiina ocel poM6 mapiist 6onas?

333. Tpaneuus TabanjaapbiHa napajicib KeCiHAiIEpMEeH opKaiichi-
CBIHBIH illiHe mendep chiyra GomaTeiHAall yII Tpaneunsra 6oTiHrCH.
Ocsl meHOepepIiH yIKeHi MeH KilliciHiH paanycTapsl, caiikecinie,
8 M xoHe 2 cM-re TeH. YiiHmi mendepain paanycois Tabbinaap.
334. a) [epumerpi P-ra, goran Oypsllibl o-Fa TCH NapamiesorpaMmm
mwenbepre ceipTTail chi3buirad. Ockl meHOEPiH panychin TabbIHAAp.
9) TaGaugapsl 2 cM koHe 4,5 cM-re TEH Tpameuusra ilTeil jKoHe
ceIpTTail mendep chizyra GonarTeiHbl Genrini Gosca, ockl Tpanenus-
HbI CaJIBIHIAP.
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24. llleH6epre cbIpTTal Cbi3bINFaH TOPTOYpbLILITAP

TakbIpBINTBI OKY GapbichinIa:

* mienbepre CHIPTTall ChI3BUIFAH KONOYPHIITLIH aHBIKTAMAChIH Gineciep;

* mexbepre CLIPTTail ChI3BUIFAH TOPTOYPHIITEIH KacHeTTepi Men Genrinepin
Ginecimzep;

* OChl KaCHETTEpli Jd7IeNIey i JKaHe eCenTep WbFapyaa Koiaanyasl Gime-
Tin GonackiHAap.

Bapabik Ka0Obiprajapbl meHGepMen zKaHaca-
ThIH KONOYPBIMTHI mieHGepre CbIPTTAil ChI3bLIFAH
aen, aji mendepi KondypeInIKa imTeii ChI3bLIFAN
Jen aTaiabl.
Maicanbi, 174-cyperre GecOyphii mendepre chipT-
Taii ChI3BUIFAH, al IeHOep OFaH ilTeii ChI3bLIFaH. 174-cypem
Teopema. Erep Teprdypbim mendepre ChIpTTail ChI3bLIFAH
0osica, OHJA OHBIH KapamMa-Kapchl KaObIPFrajiapbiHbIH KOCBIH/bI-
J1apel TeH 6oaabl.

HNonenpaeyi. ABCD teprOypsiusl mwexbepre B bH .
CBIPTTAl ChI3BLIFAH JKIHE OHBIH KaObIpFanaphbl MeH- o
6epai K, H, M xone P HyKTenepiHae KaHaHThIH K ¢
Gonewi (175-cypet). bip HykTenen menbepre xyp- 9 y
risinren jkanamanapAbin Kacheti Goiibinma AK = Ab— 2 D

=AP=a,BK=BH=b, CM=CH=c¢, DM = DP =
=d.CoupaAB+CD=a+b+c+d=BC+AD. JIs-
nenjiey Keperi e ochl ei.

175-cypem

TepTOypbim ymlOypbinitaii emMec, OHbl dpKaman mendepre ceipTTai
CchI3yFa MyMKiH Goma Gepmeiizi.

Teopewma (weybepee copmmati coizviiean mopmoypoiuimoiy Genzi-
ci). Erep TopTOYphIIITHIH KAPaMa-Kapehl KaGbIPraiapbiHbiH KOChIH-
JBLIaphI TeH §oJica, OHIA OHBI HIeHOepre CHIPTTAN ChI3yra 6oaaabl.

Honenneyi. ABCD roprbypsimbinga AB + CD = BC + AD 6on-
cbiH. OubiH 4B, AD xone BC kaGbipranapbii jkaHaiiThin menbep ca-
naitpik (Oyn menbepain O uentpi A4 xone B OypbimTapbl GHCCEKTPH-
caapblHblH KHBLIBICY HYKTeCi Gonanbi). Ockl meHOep TOPTOYPbIITHIH
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ran ABCD teptOypsibiubig A, B, C xoue D nykrenepi mendepai
rpaayctblk emmemzepi 17 :21:19: 15 kareiHaceiHgaii GoaaThiH
noranapra Geneai. Ocel TOpTOYPHIITHIH Oy philiTapbiH TabbIHAAD.

B oenzeni

317. Ilenbepre iwTeii chizbuiran ABCD teptoypoimbiaaa £ A = 60°,
an B Gypoibl A 6ypeimbinan 20 %-ra apThik. TopTOyphiuThiH Gei-
rici3 GypslmTapbiH TabbIHAAP.

318. 4 uyxkreci Gepinren menbepain BC aorachiH TeH €Ki jorara
6eneni. Con nykreaen BC xopaachiH, coiikeciniue, M xoHe N HyKTe-
nepinzie Kuatein AD koue AK xopaanapsl xyprizinren. DKNM tepr-
OyphilbIHA CHIPTTAll meHGep chizyra GOMATHIHBIH JaMe/ACHIC).

319. a) bip TabGanbl exiHwiCiHEH 6 CM-re apThIK, al iIUTEH CHI3bLI-
faH weHOepiHiH paanycsl 4 cM-re TeH 0O0NaThIH TIKOYPHIUTEL Tpa-
NEUHAHBIH nepuMeTpin Tabbiriap. 9) ABCD Tpaneuuscel menbepre
imTeii chI3bLIFaH, OHbIH AD Tabansbl meHOEpAiH AHaMeTpi Gonaasl, an
wenGepain BC xopnackl 60°-ka Ten aoransl kepeni. Erep menbepain
pamuycel R-re TeH 6osica, TpanenHaHbIH ayaHbIH TaObIHIAP.

C oeneeni
320. Tabannapel 6 am sxome 8 am, an GuikTiri

B s 2

I am Gonateid Tpaneuus menGepre imTei chbi-
3b11raH. OHBIH paguyCchiH TaGbIHAAD.

321. Wenbepre iwreii cei3puiran ABCD topt-
A K C  OypsiubIHBIH AHaroHanbaapsl K HyKTeciHAe Tik
Oypsi kacan Kubljibicaasl, M HykTeci — AB Ka-
; Geipraceinbil oprackl (173-cyper). MK Ty3syi
173-cypem CD xoppackiHa NEPHEHAHKYIAP CKEHiH Janen-

zeuzep.

MPAKTUKAJIBIK TATICBIPMA
IlenGep chI3bIN, OFaH CHIPTTail TOPTOYPHILI CATbIHAAP JKOHE OHBIH
KaObIPFaMapelHBIH Y3bIH/BIKTAPEIH onuieHaep. CaabiHFaH TOPTOYpbILI-

THIH Kapama-Kapchl KaObiprajiapbl Y3bIH/IBIKTAPBIHBIH KOCHIH/BICBIH Ca-
JIBICTBIPBIHAAP.
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3. BekTopabl caHFa KebenTy.
EKi BeKTOp/AbIH KONMHeapnbIK WapThbi

TakbIpBINTHI OKY HapbichInIa:

* BEKTOP/IBI CaHFa KOOEHTY epeKeci, eKi BeKTOPABIH KOITHHEAPIBIK MIap-
ThiH Ginecinmep;

* BEKTOPJIAp/ibl CaHAapra KOGEHTY/liH ayBICTHIPBIMABLIBIK KIHE TEPiMIIiniK
3aHIapbIH Gie XKaHe KOIIaHa anackiHap;

* ecenTep WbIFapraHja BEKTOP/bI canra kebeiiTynin epeskenepin Koigana
anaceinaap.

a GEKMOPbIHbIY HOJ2E MeH eMec X CaHbiHa Kebeumindici 1en y3biH-

aeient x| |a |-ra Ten Gonatein b BexTopbi aiiTamel, MyHmarst x > 0

6ouca, oHaa d men b BekTOpiape! Gipaeii GarpiTTanran, ax x < 0 Goiuca,
Kapama-Kapcbl OarbITTanFaH Gomaibl. b= -0,5-@
=x-a Hemece b = xa jen Genrinenexi. @
Meicansl, 53-cyperte a BekTOpbiH —0,5 i
caHbiHa JkoHe 1,5 cambina KkeGeiiTkenie —
IILIKKaH BEKTOPJIap KECKiHACNTeH.
Henuik BekTOp/BIH Ke3 KelreH caHra KeOCHTiHIICI ioHe Ke3 Kejl-

red BekTopabiH 0 caHbiHa keOeliTinici HOMLIK BEKTOp Jien ecenTeine-
i, sram:x - 0=0;0- 2=0.

Teopewma (exi sekmopdbiy Koruneapvlk wapmot). Erep b=x-a
TeHAIri OpbIHAAIATHIH/AN X caHbl 6ap 60JaFaH Karjaiila rana b Bek-
TOPbI & BEKTOPHINA KOLIHHEAD GOIA/IBL.

Honenneyi. 1) Erep b =x-a Gonca, srun b BEKTOPBbI d BexTo-
PBIH X CaHbIHA KOOCHTKEH/IC MIBIKCA, OHJIA b men a BEKTOPJIAPBIHBIH KOJI-
JIMHEAPIBIFbl BEKTOP/IbI CaHFa KOOCHTY/1iH aHbIKTAMACBIHAH IIbIFa/Ibl.

2) b MeH @ BEKTOPIAphl KOJIHHEAp KoHe d # 0 GONCHIH. b =X d

Gonatbinjaii x canbi Tabaiibik. On ymin :S.—} = k nen anaiibik, coHaa
|6 |=k-|a|6onamer. Erep b tta Gonca, ouna b = x - a Tewmiri x = k
Gonranma aypeic Gonaabl; an erep bild 6Goica, onma Oyn TeHaik

= —k Gosranza aypeic 6omazust. Erep b # 0 Gonca, onma x # 0 GonasL.
Teopema JRnenAeH L.
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49. ABCD TiKTepT6¥pbll.uHHHH JauaroHanbaapbl O HyKTecinjae Ki-
bmmca,uu, AB =2, AD 4, a) \CW%’+(TB’\ 2) \ﬁ+ﬁ’+€c’\:
50. Jlnaronansnapsl O HykTecinae KublibicaThii MNPK napane-
JIOTPaMBI JKOHE a= W b =0P Gepinrex. W, MN, ﬁ, PK Bek-
TOpJIAPBIH @ JKOHE b BEKTOPJIApB! APKBLTbI OPHEKTCHIIEP.

51. Tabaunapst AD xoue BC Gonarsin Tendyitipai ABCD tpaneuus-
cbl Gepinren, ouaa AB = BC, Z A4 = 60°, K nykreci — AD KaGsIprachi-
ubiH oprackl xone @ = AK, b = AB. CB, DC, AC, AD, DB sextop-
napbii @ Koue b BEKTOPAAphI APKbLIbI OPHEKTEHICD.

52. Kabsiprachl g-ra TeH GonaThiH TeHKaObIpra-
7 11 ABC ywmbypeuust Gepinren. a) [CA + AB | =
=|CA—CE |; ) |AB-BC | = |AB + AC | 6onatsi-

= = HBIH JIdNICIACHICD.
b c
C denzeii
53. Konuneap emec a, b-, ¢ __BeKTOpAApHI oe-

pmreH(SZ -cyper). a)r =a+b +7x; a)a -x=
=b + ¢ Gonarsinmaii x BEKTOPBIH CaJbIHAAP.

52-cypem

54. ABCD napanenorpambl MCH JKa3bIKTBIKTBIH Ke3 KejireH X Hyk-
Teciﬁcpinrcn.a)ﬂ+ﬁ=ﬁ+7§;a)73‘+ﬁ+a’=
= —(E{‘* ﬁ) 6OMaThIHBIH AdICIICHAED.

55. ABCD pomObICHIHBIH AHAaroHanbaapbl M HYKTECiHAE KHBLIbI-
camt, AD = 10 cm, BD = AD + AB

?) |CB+BD - BM - m} TabbIIap.

56. O wuykteci nentpi GonathiH, paamychl 2 cMm-re TeH ueHGep-
nin OA, OB xoue OC paauyctapsi xkyprisinren. ZAOB = ZA0C =
= Z BOC exeni 6earini 6osca, \@H— OB — O_C”‘ TabbIHAap.

MPAKTHKAJIBIK TATICBIPMA

Kosutnneap evMec @ MeH b BeKTOpAapbiH caibim, ¢ = a — b Bek-
TOPEIH CANBIHAAP. Ocbl BEKTOP/IAP/IBIH Y3bIH/ABIKTapbIH ommeHep. Erep
u men b BEKTOpJIapbIHbIH Y3bIH/IBIKTaphIH: a) €Ki ece; 2) Gec ece y3aprca,
€ BEKTOPHI Y3BIH/BIFBIHBIH KATAil ©3repeTiHiH 3epTTEHIED.
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m__a

55-cypem

2-ecen. AB kecinaici Mmen oHbIH opTackl — O HykTeci Gepinren.
X0 = %(ﬂ + ﬁ) TEHJIriH gdnmenaey Kepek, MyHaarbl X — jKa3biK-
TBHIKTBIH K€3 KEJIFeH HYKTeCi.

HMonenneyi. X nykreci 4B Ty3yine Tu-
icti emec Goncei (56-cyper). Conaa BekTOp- A B
Jap/ibl KOCY/IBIH NapaielorpaMM epeskeci MeH

NapasienorpaMHbIH AHaroHa blapbiHbIH KacH- X
eriHeH MbIHaHbl anambis: 2X0 = XA + XB. S6-cypem

bynan ﬁ = %(ﬁ + ﬁ) IIBIFA/bL.

X Hykreci AB Ty3yine TicTi 601aThIH KaFAaii/ibl ©3IriHCH KapacThl-
pbIHIap.

3 -ecen. Kabeipranapsr GepinareH ymoOypblliThIH MeAHAHATAPbIHA
TeH GonaThiH YOy peIITHIH Gap 60IaThIHBIH J10/Ie//Iey KepeK.

Honenneyi. AABC men oubin AM, BN xone CK menuanana-
poi Gepinren 6oncsin (57, a-cypet). Conna AM = ,],—(/TBh + /TC.), BN =

= %(ﬁ + FC"). CK = ;—(ﬁ + 5{) Gomnaapl. OCkl TEHAIKTEPAIH OH XKaK
JKHE €Ol JKaK GemikTepin Kockin, MbiHaub! anameis: AM + BN + CK =
= ;—((E +BA)+(AC +CA)+(BC + CTIB’))= 17 - G. Connimen, AM +
+ BN + CK =0 Gomusi, 6ysan ymbypeIITEH MeAHAHATAPBIHAH Y-

Oypsiun canyra GonaTbiHbl WHIKTEL 57, 2-cyperteri ADEF ecenTiu map-
THIH KAHAFAaTTaHIbIpabl, cebebi DE = A—M, EF = BN, FD =CK.
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Eki BeKTOp/BIH KOJIHHEApNbIK IapThiHaH Oip HykTemeH Oacram
OJIIIeN CadblHFAaH €Ki BeKTOpAbIH Gipeyi eKiHIIiCiH Ke3 KelareH caHFa
kebeiiTy apkblibl anbiHFaH Gojica FaHa ekeyi Gip Ty3syae KaTaTbiHbI
LIBIFA/IBL.

Bexkmopobi canea kebeunydiy Kacuemmepi.

Ke3 KelIren X oHe y CaHIapsl MEH Ke3 KeJrCH @ KaHe b BeKTOpiaph!
YIIiH TOMCHAET] TCHAIKTEP Ay PhIC:

Dx-(y-a)=(xy)-a (tepimainix 3ansi);

)% + a Fh a= (x+y)- a (I ynectipimMaimik 3anbl);

3)x- a+x-b=x- (; + I;) (I ynecTipimMainik 3aHsi).

1) skoHe 2) KacHETTep BEKTOPJAbl CaHFa KoOCHTY/IiH aHBIKTAMaChIHAH

(]

WBIFabL. 3) KACHETTI JaNeIAeHiK.

Jlonenneyi Kommmeap emec d xone b Bektopiapsi Gepiiren
Goscein.  OnapaAblH  KOCBIHBICBIH TapajuiesiorpaMm  epexeci  GoiibiHia
canaiibik. AD =a,AB =b 60JIChIH, COHJIa AC =d + b 6onamst (54-cy-
per). E‘T =x* ({T 2 Z;) BEKTOPBIH canaiibiK. AD xoHe AB Ty3ynepiue,
coiikecinme, napaniens 6onarein C\B, xone C,D, Ty3ynepin xypriseiiik.
Conna AB, = x* AB, AD, = x - AD 6onajbl (n1poNoOpLUHOHAJ KeciHainep
Typanbl Teopema Goiibinma). AB,C,D, napannenorpamMm GonFaHabIKTaH,
A‘Cj = ET + ﬁ: Gonajer, arun x-(d + b)=x-d +x-b weramsl.

Jlanesnzey keperi e ochl ei.

a B, C.
—
B
¥ ﬁ
A @ D D,

54-cypem

- i | Dlew
=a + % 3
2 ; b Bex

I

l-ecen. a xoHe b BekTOpIaphi Gepiires.
TOPBIH Cally Kepek.

ey i. dagec TeopeMachit naiigananpln, m = '%a JKOHE N = "}h

BEKTOpJIapbIH canaiibik (55, a-cypet). Conan coH ymlOypsimrtap epexeci
GoiibHIIA ¢ = m + n BEKTOPbIH canaMbi3 (55, a-cyper).

¢}
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59. ABC ywbypsimbl  Gepinren, M xome
K wnykrenepi — AB xone BC xabwipranapbi-

a =
by - _
HbIH opTanapel. MK =0.5AC GonaTbiHbIH J19- .
nesieHep.
60. 59-cyperTeriaeit KonIMHeap emec a wome 59-cypem

b BEKTOPJIAPbIH CAIBIHAAP. a) 2a + b-;

2) a-05b; 6)—a —b:B) %{7 + %i; BEKTOpJIapblHA TEH BEKTOP ca-
JbIHAAP.

61. Bip BekTopabIH Gacka eki BEKTOPABIH KOCBIH/BICHIHA KOHE alibl-
PpbIMBIHA TeH OOJIATBIH BEKTOpIAapFa mapasiens ekeni oenrini. Connaii
BEKTOPIAp/Ibl CalbIHAAP.

B oeneeiti

62.17=;+;.b =;~;CKCHi Gexnrini. a) %E +3§;3)4;4%5;
1
4

6)-03a ~
TEHJEp.

63. ABCD napannenorpamsl Gepinren. M nykreci — DC kecingicitin,
an O — MA xecinzicinin opracel koHe BA =a,BC =b.AM xoue
CO BEKTOPAAPBIH d KAHE b BEKTOPIAPhI APKBLIBI OPHEKTCHICP.

64. ABCD TtiktroptOyphilibiibiH AD kone CD kabblpranapbina
AM : MD = 1 : 2 xateinaceiHzaii M xone N HYKTCJ‘ICpi Genrinenrex,
an N — CD-HbIH _OpTackL. a = AC wxone b = BD BEKTOPJIApEI Oe-
pinres. BC, AB, CN, DM BEKTOpJIapbiH a wone b BEKTOpJIapbI

APKbLIbI OPHEKTEHJICP.

b BEKTOpIApbIH X JKAHE Y BEKTOPJIAphi apKbLIbI OPHEK-

65. 60- -cyperTe KepceTmreHaeu KOJI-

JIMHEeap emec (l. b HKIHC ( BCKTOp-
2 e
Zr.1

NIapbIH CaJBIHAAp. a) b - 2Cs

] o

2) 2a - 2b - LF BEKTOPBIHA TEH
BEKTOP CalbIHAAp. 60-cypem
66. Knnnuucap emec m =2d — b wone n =—-a +3b BEKTOPJIAPbI

Gepinren. a xome b BEKTOPIapbIHbIH KoJIHHEap 6oiysl MyMKin 6e?
KayaGpin Tycinaipinaep.

v
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HNonenneyi. AA,A4;..A, nypeic kenOypeiuibl Gepinren 601ChH, an
O HyKTeci OFaH ChIPTTAil ChI3bIIFaH meHOepAiH HenTpi Goncei (182-cy-
per). Conza anbIHFbl TEOpEMaja jJanenaereHimis Goiibinma AOA A4, =
=A0A,A4; = = AOA A,. ConnbiKTan ocbl ymdypsimrapasii O Tebeci-
HEH Ky prisinren 6uikrikrepi ne Ten Gonanwl, aruu OH, = OH,= .. = OH,.

A

Jlemek, nentpi O, paaunychi OH, GonaTbi mieH-

6ep H,, H,, ..., H, nyxTenepinen otin, konbypbiii-
TbIH  KaOblprajapbiMeH skaHacaisl, sruu on  H,
AA,A,. A, xenOypbimibiHa imTeil  ChI3bIIFAH A,
menGep Gonazbl.

MyHnaii menGepin ka3 601aTbIHBIH 10~

nenzeitik. Ocbl konOyphilmKa imITeil ChHI3BLIFAH
Gacka na wenGep Oap men xopubik. Comaa 182-cypem
oHbIH O, UeHTPi KONy pLITEIH Kabbipragapbinan Gipaei KambIKTHIKTa
Gonaanl, couabikTan O, HyKTeci KenbypbiIThIH dpOip OypBIIIBIHBIH
Guccekrpucaceina Thicti Gomaael. Jemek, O, Hykteci O HyKTeciMeH
Gerreceni, an OH, ockl menbepain paanychl Gomansl. Conbiven, 6y
menbepnep Gerreceni, sruu A,4,4,... A, xonOypeilbiHa ilITCH ChI3bIIFAH
mendep xanrbi3 6onaasl exen. Teopema joneieH .

JlonenJeHren TeopeMajaH IIBIFATBHIHBL, AYPbIC KONMOYpBIMKa imi-
Teil /KOHe CBHIPTTAl ChI3bLIFan menbepiaepain uentpaepi Gerrece-
ai #oHe Konmdypbiml GYpbIITAPBI OHCCEKTPHCAIAPBIHBIH KHbBIIbI-
cy nykreci 6os1aab1. By HYKTE Jyphic KONOYpPHIITBIH HEHTPI Jen ata-
najel, an tebeci ockl HeHTpae GONAThIH KAHE KONOYPHIITHIH Kabbip-
FacelHa TipesneTiH Oypbill Jyphic KONOYPHITBIH yenmpuix Oypoiutbl
Jen aranajsl.

A, |OA, ., GYpHIIBLIHBIH GHCCEKTPHCACHIH KAMTHTBIH TY3y A\ A4,... 4,
JLyphIC KONMOYPBIIBIHBIH CHMMETPHA 0Ci GonaThiHbIH aiiTa ketenik. Ka-
ObIpraapblHbIH CaHbl KYNM OO0MaThIH JypbiCc KONOYPBILITBIH LEHTP
OHBIH CHMMETpHS HeHTPi Gonajsl, an KabblpranapblHbIH CaHbl TaK 60-

JIATBIH JIYPhIC KONOYPHIITBIH CHMMETpHs ueHTpi Gosnmaiinel. Jlypsic
360°k
n

n-OyphIITB OHBIH LEHTPIHEH alfHanabipa Gypbiika Oypranja,






main-34.jpg
B E
ﬂ ¥ i/
A N Cc F
57-cypem

4-cecen. Erep B Gypuimbiabig Oip KaGbipracbinan BM xome BA
KeciHJiepi, an ekiHmiciHe omapra caiikec mponopuuoHan Gonatei BN
skoHe BC kecinainepi cansiuran Gonca (58-cyper), onna MN xone AC Ty-
3yJIepiHiH napasienb GONaThIHBIH AdMCIACHED.

) - BM _ BA
i A Jonenneyi. Ulapr Goiipinima BN = BC
IponopuusneiH KacueTi GoifbiHma Oy TeH-

B aikTi  Obutail kaszyra Gomazsl: BM._ BN,
N Cc " BA BC"

BM _ BN _ e

58-cypem BA — BC k Goncein. Conpa BM kBA ,

BN = kBC; MN = BN - BM = kBC - kBA = k(BC - BA) = kAC
Gonansl. MN = kAC Gonranawikran, MN xone AC BEKTOPJIAphI KOJI-
nuneap 6onazasl. Byaan MN xone AC Ty3ynepinin napanienb 60naTbHbI
HIBIFA/IBI, JAIICNICY Keperi e oChl el

CYPAKTAP
1. Bexropasin 0-re Ten emec canra kebeiinaici nen neni aiitans?
2. Henjtik BeKTOpABIH Ke3 Kenrew camra keGeiiTinzici kome ke3 kenren
BekTopbiH 0 canbina kebeiiTinaici nere Tex 6onaan?
3. Bekropnapasin cangapra keGeiitinicinin Kacuerrepin dopmymanapmen
JKasbIIap.
4. Ei BeKTOP/BIH KOTHHEAPIBIK MAPTHIH TYKBIPBIM/AHIAP.

JKATTBITYIIAP
A oenzenii
57.a)1 -a =(7:3)(7[)4(7=717;6)x4(1-1.—17) a —x-b Gonarsi-
HBIH JIJICIICHAEP.
58.a wone b BekToprapel TeH. Erep: a) k = —1; 9) k = 0,9 Gosca,

@ xoe kb BEKTOPIAAPBIHBIH Y3bIHBIKTAPBIH CANBICTHIPBIHAAP.
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OypeiuTapsl 1a TeH, cebebi onapabiH opKaii-
CBICBI cON TeHOYilipai ymoypeiTapasiH Tada-
HbIH/JaFbl Oy PhIITapbIHAH €Ki ece apThIK.
Teopewma. Ke3 kearen jaypbic Kenoy-
PLINIKA CHIPTTAll menbep cwizyra Goaaast
K9He 01 Tek Oipey rana Goaajabl.
HMonenneyi. AA4,4,..A, nypeic kenby-
peiuibi Gepinren Goncwin (181-cyper). 4, xoune
A, OypulITApbIHBIH  GHCCEKTPHCATAPBIHBIH
O KHBIIBICY HYKTECIH KOnOyphIMITHIH Oacka
A, TebenepiMen Kocaitbik. OA, = OA, ... = OA, 6o-
A, A NaTHIHBIH Jdneneiiik.
A4, 4,0 = AA;A,0 (exi kabblpracel MeH
A ONap/bIH  apachiHAarsl Oypbimbl  GoiibiHIIa:
A4, = A,4; mapr Goiipinma, 4,0 — opTaK Ka-
6pipra, £ZA4,4,0 = ZA,4,0 canybimMbi3 GoiibiH-
ma). Jlemek, OA, = OA;. A4,4,0 Tendyiiipai
181-cypem GosFan/bIKTaH (CanybiMbi3 GoiibiHIa 4,4, Ka-

180-cypem

A,

GblprachbiHa ipresiec OypeITaphl TeH), MbiHaHb! anambls: 04, = 04, = 04,
woHe £LA,A4,0 = £A4,4,0 = ; ZA,. bynan, 4,0 coyneci A, GypbILIBIHBIH
OHUCCEKTPHUCACH! CKEHI LIBIFAIBI.

Mbina TenaikTep ae mon ochinail ganenneneni: AA4,4,0 = AA4,A,0,
AA;4,0 = AAA,0 xaue con cusakThl, Oyaan konOypeilIThiH 6apibIK TO-
Genepinin O uykrtecinen Gipiei KamIbIKTBIKTA eKeHi mwbiFajabl. Jlemek,
uenTpi O nykrecinae, pamuycst OA, Gonatein wenbep A,4,4,..4, xen-
GyphILIBIHA CBIPTTA ChI3bIIFAH.

Mynnaii mwenGepaid Kaarbi3 ekeHiH monenpeifik. KenOypbimTeiy
KalchGip ym Tebecin anaiibik, Mpicansl, 4,, 4,, A;. Ockl ym HyKkTe ap-
KbUIBbI Tek Oip rana menbep xyprizyre Gonarbinasikran, on A, A,4,..A,
KenOyphIlIbIHA CBIPTTAl CHI3BIIFAH KalFbi3 mendep Gomaael. Teopema
JaneneH .

Teopema. Kes kearenm aypeic Kenbypbimika imteii mendep
chizyFa 60Ja/1b1 KIHE 01 Tek Gipey rana Goaaisl.
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4. BekTopAbl KONnNuHeap eMec eki BeKTop 60MbiHWA
XikTey

TakbIpBINTBI OKY OapbIChIHIA:

* BEKTOP/Ibl KOJUTHHEAp eMeC eKi BEKTOp GoiibiHIIa KiKTey Typajibl TeopeMa-
HbI JK9HE MPOTNOPLUHOHAT KeCiHALIep Typaabi Teopemanbl Oinecinaep;

« Genricis BekTOpABI Genrini BEKTOPAApAbIH KOCBIHABICHI (AMBIPBIMBI) ap-
KBLITBI OPHEKTEH Ginecimuep.

¢ BeKTOpBIH ¢ = Xa + yb TypiHie KopceTy, MyHAarhl d MeH b —
KOJUIHHEAp eMec BEKTOPIIAP, X AKOHE ) — CAHAp, ¢ BEKTOPHIH KOJUTHHEAp
emec a wxone b BEKTOpIaphl GOHBIHIIA Jcikmey Jen aTanaibl.

Teopewma (sexkmopon Koruneap  emec eki gekmop GolibiHwa
o/cu(mev mypa; 76r). Ke3 Kearem C BEKTOPHIH Tek 6|p FaHA KOJIMEH
C=xa+ yb TypiHjie KepceTyre 601261, MYHIAFbI 2 wome b — KO-
JIHHEAp eMec BEKTOP.IAP, X Klie y — canaap.

Honenneyi. ¢ =A4B,d xone | b BeKTOpAIaph! BepinreH 60CHH
(61-cyper). A xoHe B HYKTenepiHeH a xome b BEKTOpJapblHa napai-
aenb Ty3yep mvprmn, OIAPABIH KHBLIBICY HYKTCCIH C nen Genrineiiik,
conma AB = AC + CB 00)‘[8}15] a wen AC BEKTOP/IapbI KOJTHIEap
GosIFaHABIKTaH, AC = xa GonareiHAail x caHbl TabblIa/bI. b wen CB
BEKTOpIApSI J1a KoniHeap, conabikran CB = yb Gonatsinaii y camsl
Tabbinaabl. COHbIMEH, ¢ =xa+ yf; BGonazusl.

&
o

-G A

/ ‘ »
B

61-cypem

¢ BEKTOpBIH OCBI Typie Kepccrynm IKAIFBI3 KOIbL ﬁap cKeHiH Kepi
KOPY ApKbLIbI JONENACHIK. ¢ BEKTOPhIH ¢ = ma + nb Typinge ne
kepceryre Gonazsl genik. Conna xa + yb = md + nb Gonanwi, Oynan

(x—m)a=(n—y)b,a= ;’;;‘; b wsirazst, myngars X — m # 0. Jlemex,

a KoHe b BeKkTOpIapsl — KojutuHeap. Byn TeopeMaHbIH mapThiHA Kaii-
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AC GucceKTpHCcaChIHBIH KacueTi GoiibiHa: oc _ 04 SAFHH
" BC BA® R—% x’

Gyman x* + Ry — R* = 0. Ocpl KBaJpaT TeHACYi mwewin, MpiHaHbl Taba-

MBI3: X = —-§+\/(? +R

1) /( 2 R* — xarertepi R xoHe g GonareiH TiKOYpeTE AOM
yubypoimbiHbH AM runotenysacst; 2) x = AM — OM = AN (185, a-cyper).

R

X-Ke TeH KeCiH/li canampl3:

Conan coH opkaiiceickt AN-re TeH GomaTei 10 xopnanbl meH6ep-
re Tisbekreii canbin, izpeningi ABCDEFMNKL OHOYpBIIIBIH anaMbl3
(185, a-cyper).

185-cypem

B) 6) ecebinzeriaeii mendepai anasiven e 10 Gonikke Gemin, cOChIH
con HyKTejiepai apachiHa Gipey/eH KajabIpbill KECiHJiepMEH KOCHII,
izneninai ACEMK 6ecOypoimibin anamers (185, 6-cyper).

1) Jlypsic cerizOyphiliThl ©3/1iriHeH caabIHaap.

LIMpKyJ/Ib MEH CBI3FBIIITBIH KOMETiMEH Ke3 KEJIreH Jypbic KonOyphii
canyra Keiae OepMeiiTiHiH aiita keremik. Mbicasbl, UHPKYJIb MEH Chi3-
FHIITBIH KOMETiMEH JIYPbIC KETIOY b, TOFBI30YPBILI CasbiHOaii1bl.

2-ecem Jlypsic anTeiOyphiil, TOPTOYPBINT KIHE YIIOYPHILITAPABIH
KOMOMHALMACKIH Taiizananein, Oip-Gipine kabarTacThipMaii, amaHkaii-
JIbI TONBIFBIMEH 3KaybIN WIbIFyFa Gona ma? Erep Gosica, onza Mbican Kei-
Tipinaep.

I e m y i. Anankaiiabl KenOyphllITAPMEH XKaybill WILIFY YIIiH onap-
JbIH opTaK Tebecinjeri GyphlTapeIHBIH KOChIH/BICK 360°-Ka TeH 6o-
sybl Kepek. Erep aypeic anTeiOyphllIThIH Kepliinec eki KabblprachiHa
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67. M xome K wuykremepi, coiikecinme, ABCD TpaneunschblHbIH
AB xone CD 6yiiip kaGbipranapbinbie opTanapsi, AD = 16 cm, BC =
=12cm. AD = xMK , CE = ny(- Gomarbinail X XKoHE y CaHAapbiH
TabbInAAp.

68. M xome N Hykrteidepi, coiikecinme, ABCD TopTOYpPHILIBIHBIH
AB xone CD kaGbipranapbiHbIH OPTanapsl. MN = 0,5(BC + AD)
GoaThIHBIH AdMCIICHEP.

69. Tabauaapsr BC xone AD Gomatein ABCD tpaneumscel Gepii-
red. M xone K Hykrenepi, coiikecinme, onsiH AC xkone BD amaro-
HasbAapbiHbIH opTanapsl. a) MK Bekropsin BC oue AD Bektop-
napbl apKeLibl opHekTenep. 3) Erep BC = 6 cM, AD = 16 cm Gosca,
\MK- |-spr TabbIHAAp.

C oeneeiti

70. M, N xone K nykrenepi — ABC ymOypbilIbIHBIH KaObIpFanapbi-

HBIH opTanapsi, O — Ka3bIKTBIKTHIH Ke3 Kearen nykteci. OM + ON +

+OK =0A + OB + OC GonaTsiHsin 1o/e/CHICP.

AO _ 0D

OB 0OC

ThIHAQ#H KubuibicKaH. BC xone AD keciHAiIepiHiH napaieib eKeHiH

JdaenaeHaep.

72. ABCD teop10ypsimbiubig AB, BC, CD xane AD xabbipranapbina
K _AN _CL _CM

KB ND LB MD

6enrinenren. KLMN TopTOYpHIILIHBIH NApa/ienorpaMm 6onaTbiHbIH

71. AB xoue CD xecinpinepi O uykrecinae =2 6ona-

=3 GonareiHpaii K, L, M xone N nykrenepi

JAdnenaeHaep.

NMPAKTHUKAJIBIK TATICBIPMA

Konnuneap emec ym a, b xome ¢ BEKTOPNAPLIH caltbiHAap. Ocbl
BEKTOPJIAPAbIH Y3bIH/ABIKTApbIH OJILICHACP, ¢ BEKTOPBIH d men b Bek-
TOPJIAPBIHBIH X MEH y CaHAapbiHa KoOeiTiHAICIHIH KOCHIH/BICH PeTiHAe
KepceTinep: ¢ =xa +yb.xmuen V-TiH GapibIK MYMKiH MOH/ICPIH aHBIK-
TaHzaap.
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Jlyphic KenOypsil o3iHe-03i OeiiHeneHe/i, MyHIarsl K MEH 7 — HaTypan
canzap xkaHe k < n. (Ochl KacueTTepai e3airineH Tycinaipinaep.)

I-ecemn. [upkyab MCH CHI3FBIIITHIH KoMeriMeH Gepinren menbep-
re imTell ChI3bUIFAH AYpbIC: a) anThIOYpbIl; d) ymOypeiir; 6) oHOYpbILI;
B) GecOypbl; I) cerisdyphiil camy Kepek.

Il emy i a) ABCDMK nypbic anteibypeiibl ueHTpi O HykTeci 60-
naThiH mwendepre imreii coi3buFan Goscsin (183, a-cyper). Conma AAOB-
HbIH OGapiblk Oypeitapst 60°, sFHu o1 TeHKadbipransl Gonagsl. CoH-
JbIKTaH, menbepre imTeii ChI3BUIFAH JYPHIC aNThIOYPBIITHIH KaObipra-
Cbl OHBIH pannychina TeH. lenGepain pannyceina ten AB = BC = CD =
=DM = MK = KA xopnanapsit cansiin, i3geninai ABCDMK nypsic an-
TeIOY peibIH anamei3 (183, a-cyper).

9) a) ecebinzeri cuaKThl mendepai TeH 6 Genikke deonin, AC = CM =
=MA xoppanapbin kyprizemis. ACM ispeninai ymOypeim Gonaxs
(183, a-cyper).

183-cypem

6) O uykreci ueHtpi Gonarbin, paauycsl R-re
TeH menbep Gepinren GoncwiH, an AB xopaacet
JLyphIC OHOYPBHIIITBIH KaObIprackiHa TeH GOJCHIH.
Conna ZAOB =36°, £ OAB = £ OBA =72° 6onajbi
(184-cypet). OAB ymbypoimbiubig AC GuccekTpu-
cacelH Kyprizemis, conia AOAC Tendyiiipai xoue

184-cypem AC = OC 6onaapl. ABCA na tendyitipni, cebebi
ZBCA = 180° — (72° + 36°) = 72° xoue AB = AC. CoHbIMEH, MbIHAHBI aJI-
JbIK: AB = AC = OC. AB = OC = x nien 6enrineiiik. OAB ymbyphIbiHbIH

P
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I-ecen. ABCD rikteprOypbimbl Gepinren. Onaarst |AB+AD | =
=|AB — AD | Gonatsinbin monenzey kepek.

B 6 JMonenneyi. ch'ropnapm,l napajienorpamy
epexeci GoifblHIIA KOCKaHIA ABE + AD = AC

(49-cyper), Oynan \AB +AD |— |AC | mbiFa/isl. Bek-

A D ropnapasl azaiity epexkeci GoiibiHua AB - AD =
49-cypem = DB Gonasl, Oynan \AB AD|= |DB | U.Ilzll‘aﬂbl

= \AB AD \ 6onazsl. [lonenjey Keperi e ochbl eli.
2-ecen. AABC-upiH MeauaHamapbl O HYKTECIHJE KHbIIBICA/IbI.
Taby Kepek: \OA-+ OB+0C |
B Wlemwyi ABC ymbypsimbinsiy BM meau-
anaceln MD = OM kecingicine co3aiibik (50-cy-
per). Couna AOCD TepTOYphillibl Mapajieno-

A C rpamm Gomamsl, ceGebi OHBIH AMArOHaIbAapbi
D KHBIIBICY HYKTECiH/Ie KaK Oominei.
50-cypem BekTopnapisl  KOCYIbIH  NapajienorpaMm

epexeci GoiibiHIIa OD = OA + OC Gomansi. Yoy poiuTeiH Meaua-
Hajapel KHBUIBICY HYKTecinje Tebecimen Oacran ecenterenae 2: 1
KaTeiHaceiHAail Oenineni. Byman, OB = 20M GonaThiHBI UIBIFAIbL.
Canypimbi3 6oiibima OD = 20M. Consimen, OD = OB, an OD =-OB.
Conpa (5A' + ZTC:) +0B =0D +0B =-0B +0B =0 Gonaznsl. by-
JaH \(ﬂ'+ OB + O_C'\ = 0 GONATBIHBI LIBIFAIbL.

Kayabs0.

CYPAKTAP

1. EKi BeKTOPABIH KOCBIHABICHI I€T HEeHi afiTapi?

2. Exi BekTOp/bI: ) YOYpHILI; 3) NapayienorpaMm epeskeci GoiibiHira Ka-
nait Kocausi? Meican kenTipinaep.

3. Bektopaapasl KOCY/IbiH ayBICTBIPBIMBLIBIK JKOHE TEPIMAIIIK 3aHIapbiH
hopmysta apKeLIbI XKa3bIHIAP.

4. Tept Bektopasl KenGyphim epexeci Goiibinira Kamaii kocaas? Meican
Kearipinaep.
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£a TeH Gonaibl, AFHU /—\]—A- + A—A: i, m' + ATA: =AA =0.byn
TeHJIKTCH A, A, ... A, CBIHBIK ChI3bIFBIHBIH TYIbIK OOMATBIHBI IIBIFAIBL.
Erep eki BeKTOp Kapama-Kapchl OarbITTaaFaH jKOHE ONAPAbIH Y3bIH-
JIBIKTaphl TeH 60Jica, OHIA ONapAbl Kapama-Kapcsl BEKTOpIap Jen ataii-
61, Miicansi, AB Men BA — Kapama-Kapchi BEKTOPIap, 01ap/sIH KOChIH-
JIbICHI HOJIJIIK BEKTOPFA TEH, AFHMU:
AE +BA =0.
@ BEKTOPBIHA KApaMa-Kapchl BEKTOP «—d » Jien GerineHesi e, «Mi-
HYC @ BEKTOPbI» JIeM OKbIIa/bl,
a+(—a)=0.
chmpnapﬂm asaiiTy canziapasl azaity CHSIKTHI KOCYFa § Kepl ama 60-
nagel. @ e b BEKTOPIAPBIHBIH AilbipbiAbl a ~b pen, b +¢ =a 6o-
narhiaii ¢ SBEXTODEIH aiitaasl (48, a-cyper). a mome b BEKTOPJIAPbIHBIH
aublpmMu @ — b BexTophiH cany yuiH Kaumaii ga Gip 4 HYKTCCIHCH
AB =d,AC =b BEKTOPJIaPbIH OIIIIIC Calty KepeK. ( Conpa AB - AC =
=CB Gonansi (48, a-cyper), cebebi AB =AC +CB.

a) 3)
B C — C
b —
A B
a A 7 B A a B
48-cypem

a-b AHBIPBIMBIH d + (~b) KOCBIHBICEIMEH anMacTeipyra Gona-
ot Wsinbinga xa, AB = a, AC = b Gosncwin, conga CA =—b Gonajsi.
Yu16¥pblunx>m epc)xccn Goitbima CA + AB = CB (48, o- cyper). bynan
a-b=a+ (—b) 6OIaThIHBI IIBIFA/IbI.

BCKTOPJ’IBIK TeHﬂlKTlH 6!]’) GesiriHeH anbIHFAH Ke3 KeJreH BEKTOP/1bl
Kapama-kapehl BEKTOPFa aIMaCTHIPy apkbiibl ekiHmicine kemipyre 6o-
nagst. Mbicans, @ + b + ¢ =d Teniri OpbIHaNaThIH §0/ICca, TCHAIKTIH
eKi Karbina 1a (—b ) BEKTOPBIH KOCHII, MbIHAHbI AJaMBI3:

a+b+c+(=b)=d +(—b).Conga a +(b +(—b)+c =d —b,

a+¢=d-b Gonampl
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5. Kanpaii BeKTOp/bl @ koHe b BEKTOPIAphIHbIH AifbIPBIMBI IS aTaiiap?
6. ¢ =a— b BexTopbIH Kanaii canaan? Cany/ibin exi Tacinin kepcetinuep.

KATTBIFYIIAP

A oeneeni a
[ ——
42. Bekropiapasl  51- cypencrmcﬂ Kec-

KiHgeHaep. a) a + I;, a + ( ¢ + d BCE- 7 e
TOPTIAPLIEIN  KOCHIHABICHIHA; o) a - b, -
d — ¢, ¢ —d BeKTOpNApHIHBIH ANBIPEIMBIHA lel 1d1 1 |

TeH 6onaThiH BEKTOP/IApIEI CabIHIap.

43. Ke3 kesiren @ xome b BEKTOPJIApbI YILUiH Sl-cypem

MBIHA TEHCI3AIKTEPAiH AyphiC GONAThIHBIH

nonengennep: a) |[a+b |<|a|+|bi0)la—b|<|a|+]|b .

44. 4 xone B wmyktenepi OepinreH. JKa3bIKTBIKTBIH Ke€3 KEJITeH
X koHe Y mykrenepi yuris |XB — XA | =|YB — YA | rennirinin JypBIC
GOMaTBIHBIH JaMCIICHIED.

45. ABCD napanienorpaMblHbIH AHaroHaibaapsl O HYKTECiHIC KHbi-
avicansl. OA — OB = ~(04C. - @) 6OIaThIHBIH AdJICIACHACD.

B oeneeni

46. ABCD TteptOypeimbl Gepinrex. DC +CB + BA = BA - BC -
= FD’ 60naThIHBIH Jdanenaenaep.

47. Kaszakcrauupii  Kaprachinan Hyp-Cyntan KajlachlHaH IIBIFBIIL,
sKosa opbip o6/BIC OPTANBIFBIHBIH KaladapblHa COFBIN, acTaHara
KaHTBII Opaly KO3FAIbICBIH KOPCETY YIIiH Helle BEKTOP KaxeT Goa-
abi? Kananap/iblH acTaHara KaparaHaarkl OpHAJacyblH HYKTEIEpMEH
Gesnrisieniep xoHe oChbIHaal KO3FasibicTapblH Gipin canbin KepceTin-
ziep. OcbinjIali BeKTOpIapabiH 6apabiFbIHbIH KOChIH/IBICHI HEre TeH?
48. FKT ymbypbimsl Gepinres. a) FK sxome KT: ?) FK xome FT:
6) KT sone FT BeKTOpIapsIHBIN KOCHIH/BICH! MH AifbIPBIMBIHA TCH
GonaThiH BEKTOPIAP/Ibl CAMbIH/AP.

29
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C oenzeui

299. Tikbypsimtet AdBC-na £ A = 60°, oubiH iwki M HykTecineH AB,
BC xone AC kaGbipranapbiHa JeifiHri KalIBIKTBIKTap, coiikeciHiie,
3 cm, 4 cm koHe 5 em-re TeH. Ochbl YIOypeiThiH ayaanbiH 0,1 em’-re
Aeiiinri gonaiknen Tabbinaap.

300. Tenxabbipransl Hemece TiKOYPHIITH YIIOYPBIITEIH aydaHbl

1 o
2 R™-Tan KeM GONATHIHBIH JdNEIICHACP, MyHIaFbl R — ymOyphiika

CBIPTTaii ChI3BUIFAH MEHOEP/iH PaaHyChl.

301. IMepumerpi 27 cM-re TeH GonaThiH TEHKaOBIPFambl yIIOYpbILI-
Ka imreii menGep cuizbiran. Coxan Keifin ockl meHOep/i xoHe yu-
OypHILITEHIH eKi KaOBIPFAChIH KAHANTBIH CKiHII meHOep caiblHFaH.
Exinmi menGepain paaunycsin TabbiHaap.

302. a) Paamycet R Oonatei wmeHOepaiH AB anmameTpiHe OHbIH
O ueHTpiHeH m KalibIKThIKTa M HykTeci Genrinenren. 4B-ra mapan-
nens Gonatein Kaitcwi®ip CD xopaacer xkyprizinren. Kabbipranaps
CM xane DM GonaThiH €Ki MIAPUIBIHBIH ayJaHIapbIHBIH KOCBIH/bI-
cbiH TabbiHAap. 9) ABC ymbypeimbinbiH BH Ouiktiri B OypbiinbiH
2: 1, an AC xabbiprachin 4 nyktecinen 6actan ecenrterenje 3 : 1 ka-
ThiHacki/1a Goseti. C GyphiuibiH TabbIHAAp.

303. Exi mapanienb Ty3y MeH ONap/blH apachiHla )KaTaThlH HYKTE
Gepinren. Tik GypriubiHbIH TOGECT 0CHI HYKTE/E, anl KanFaH exi Tedeci
Gepinren TysysepJie KaTaThiH, aylaHbl €H a3 GOMaThIH TIKOYPBILTHI
ymGypbiin caibiHaap.

¢}

3
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MEePICHAUKY ISP 2,5\/3 cm-re TeH. [Tapannenorpamubin AC auaro-
Hai MeH Kabbipranapei TabbiHap.

294. 60°-ka TeH OyYpHIUTBIH imIiHJEri HYKTEJEH OHBIH KaObiprana-
pbiHa Jeilinri KambIKTBIK 2 cM-Te %koHe 5 cM-re TeH. OChl HYKTeleH
OypbiThIH TOOCCiHE Aeiiinri KalbIKTRIKTE TaObIHAAP.

295. ABC ymGypoimbinbin BC xone AC KabObIpranaphiHbIH KOCIH-
JbIChl MCH A koHe B Gypeimrtapsl Genrini Gosica, ockl Gepinrenaepi
GoitbiHia OHBIH KaObipranapbin Tabyra Goma ma? JKayaGbin TyCi-
aipirzep.

296. TikOypbImThl yIIOYPBILITEH THIOTEHY3aChl 5/5 cm, an kate-
Ti 5 cM. OHbIH Tik OypHIIBIHBIH TOOeCiHeH XKypriziaren GuccekTpu-
CAChIHBIH Y3bIH/IBIFbIH TaOBIHIAP.

297. TeuGyiiipni ymOypeimTein Tabanbl MeH Oyiiip KaGbiprackl, caii-
kecinme, 5 oM xone 20 cM. OnbiH TaGaHbIHAAFbl OYpPBILILIHBIH OHC-
CeKTpHCAChIH TabbIHAAp.

298. Kasakcrauubiy Kapakns oiinaTeiHblH eH TemeHri H Hykreci
(167-cyper) oiinattein 6ip mertinaeri C nykrecinen 100 m OHikTik-
TeH 25%ka ten HAC Gypsimbiven, an 200 M 6uikrikren 18°-ka TeH
HBC 6ypsimisiven kepineni (6ip kesaepae oinarreiy TyGinae bateip
Jien aTanathiH Ty3abl ke Gonran). Ockl oiinartein C HyKTeciHe
(merine) KaparaHaarel Teperirin aupikrangap. (Kayaboin 1 m-re
neitinri nonaiknen Tabbinaap.)

167-cypem
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C oenzeui

312. a) Teudyitipai ymOypsimTein Tobecinaeri Oypoimb 120°-Ka, an
OFaH ilTeil ChI3bUIFAH WEHOEPAIH paguychl 5 cM-re TeH. Y moyphii-
ThiH ayzansin | eM’-re geiiinri gommiknen taGeimap. o) Teubyitipmi
yuwGyphimtein ayans | am’-re, an TaGambingarsi Gypbimsr 40°-
Ka TeH. Ocel ymOypbilika imTeil ChI3bUIFAH IEHOEPAIH PaaHyChiH
0.1 am-re aeifinri gonaiknes TabbHaap.

313. a) Okeci yiaken KaGbIprachiH YiiliH iprecide Takarn, TeGecinaeri
Gypermsl 150°-Ka, aymansl 4 M°-re TeH GonaThiH ymbyYphimn Tapisai
TYJI3ap OPHANACTBIP/IbI KOHE OHBI KOpLIamMakibl 6ossl. Kopayasi
€H KBICKA Y3BIHbIFBI KaH/1ai 00mybl MyMKin?

9) TOFBI3BIHIIBI CBIHBIT OKYIIbIJIAPbIHA MEKTEI JKAHbIH/IaFbl yUacKere
MepHMETpi eH a3 GonaThin, ayaansl 9 M -re, ain GypeITAPHIHEH Gipi
120°-ka Ten GomaThIH YIIOYPHILITEI TyJI3ap Kacay Tancelpeuibl. Ockl
rynsapasiy nepumetpin 0,1 M-re aeiinri gonjiknen Tabeiaap.

O3IH/1I TEKCEP!

314. 1A) ABC ymbypsbimsinga ZABC = 80°, ZBCA = 40°, BC =
=2,/3 M. YmGypsimrein Genricis kaGsipranapsin 0,01 m-re aeifinri
monaiKneH TabbiHaap.

2A) Kabsipranapsl 9 M, 12 M xoHe 12 M Gonatbin YOy peImTeiH Oy-
PhILITAPBIH TaOBIHAAP.

3B) YuOyphimThiH ay aHbl 3y/3 am’, an exi KaOBIPFackl 3 M jKoHE
4 qM-re TeH. YOy peluThiH yiliHimi KabbiprachiH TabbiHap.

4C) YmGypsimThin KaGbipranapsr 3 cM, 6 cM kaHe y/45 cM. OHbIH:
1) yaken OypbilibiHbIH TOOECIHEH KYpri3iireH OGHCCEKTPHCACHIH;
2) kiuri GyphInibIHBIH TOOCCIHEH JKYPri3ifres MeaAnaHachiH TabblHaap.

BYJI KbI3bIKTbI!

Epreste ymOypbimtein kone Gacka aa kenGypwimrrapasii Genricis ane-
MEHTTEepiH Tikeneif enuley HeMece ecenTey apKbUIbl TanKaH, TPHIOHOMET-
pusi Typanbl TycinikTepi Gonmaca ja, ic XKysiHae TPHIOHOMETPHSUILIK KaThl-
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22. «YwbypbiwTapasb! welwwy» 6enimid kauTanayra
apHanfaH XaTTbiFynap

A oeneeni

304. a) AABC-na 2 C = 135°, Gmikrikrepi: 4K = 4/2 CM JKOHE
BH = 8 cm. Ochl ymlypoimuThiH AB KaGbiprachl MCH ayJaHbIH Ta-
Obirap. ) Kabeipracer 20 mM-re, oraH iprenec GypbimTapsl 37° xkoHe
53°-ka TeH GonmaTeiH yWOYpBI TOPi3Ai JKep TeXiMiHiH aylaHbIH Ta-
ObiHaap.

305. AABC-na £ A = 30°, ZB = 45°; 6uikrtik BD = 3\/5 cM. Ymby-
PHIITHIH Kabbipranapbid TabbiHaap.

306. Meina Gepinrenepi Goiibima ABC ymOypbimbii meminiep:
a)AB=8,£4=143°, LB =22°0)BC=9,£B=33° £C=66°.
307. Erep AABC-na AB =3 cm, AC = 5 cm, £A4 = 60° Goinca, OHBIH
Geunricis kaObipracsl MeH OypblmTapbiH TaObIHAAP.

B oeneeinti

308. Aynanbl mamamen 662 M-re, ZA = 60°, ZC = 45° Gona-
ThIH YIIOYphIm TOpisai xkep TeniMinin 4B xone AC KaGbipramapbin
0,1 M-re geifinri gongiknesn TabbiHAAp.

309. TenOyitipni ymOypsimThin Oyitip kabeipracet 8 cm-re, an Tobe-
cinzeri Gypeiuibl 72°-Ka TeH. YGyphiuThi TabaHbIHbIH KoHE Taba-
HBIHJAFbl OYpHIITHIH TOOECIHEH IKYPri3iAreH GHCCEKTPHCACHIHBIH
Y3bIHIBIKTapbIH TaObIHAAP.

310. Kabwipranapel a, b, anmaronani d GonaTwiH napanienorpamjia:
a)d® = d® + b + /3 ab Gonca; o) auaronaninin kBapaTel chibaiinac
eki KaObIprachl aifbIPbIMBIHBIH TOJNBIMCHI3 KBaJpaThiHa TeH Ooica,
OHBIH OYpbIIITapbiH TAObIHAAP.

311. a) Erep TikTopTOyphimThiH Anaronani 10 cM-re, aji AnaroHaib-
JlapbIHBIH apachiH/arbl Oypbiuibl 45°-Ka TeH Gosca, OHbIH Kabbipra-
napbl MeH aynaubiH Tabbinaap. 9) TikTepTOYpHIITHIH AHaroHamba-
pbl 70° GypIIIEH KHBLIBICALB, a1 OHBIH ayjausl 67,6 m°. Tikrept-
OypeiTeiy Kabbipranapein 0,01 M-re aeiiinri gonuiknen Tabbinaap.
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natein A4BC-HbIH ay/ianbl eH yikeH 6omysl yuin C Gypeiuibl Kanai
Gomysl kepek?

285. KaOwipranapsr: a) 13 cm, 14 oM xkone 15 cm; 2) 12 oM, 16 cm
skoHe 21 M GonaThiH yIOYpHIMITHIH ay1aHbIH TaObIHAAD.

286. Tabangapsl 4 cM xkoHe 9 cM-re, yakeH Oyilip kabbipracsl 5 cM-
re, an ofaH iprenec Oypbimbl 36°-Ka TeH GONAThIH TPANCUUAHBIH ay-
JlaHBl MEH Killi HaroHatin TabeiHaap.

287. Kabsipracsl 7,5 cm-re, Gypbimbl 35°-Ka TeH 601aThiH POMOTHIH
JMaroHanbAaphl MEH ayaHblH TabbIHAap.

B oeneeni

288. AABC-na AB = 13 cm, BC = 14 cm, AC = 15 cMm, AN — GuikTiK,
M — AB xaGeiprachinbii oprackl. AMN ymOypbimibina ChIpTTail
ChI3bLIFAH IEHOEPIH paanyChiH TaObIHAAP.

289. TikOypeimThl YIOYPHILTHIH TiK OypbilbiHaH Kypriziaren Guc-

02
7  ©M-Te, rHNOTeHysachl 13 cm-re

TeH. Ochbl ymOypeiKa imTeil ChI3bUIFAH MEHOEPAiH PaanyChiH Ta-
ObiHaap.

CEKTPHCACHIHBIH Y3bIH/IBIFbI

290. a) TikTepTOYpHIITEIH aydaHbI 9/3 o, an JMaroHaIbaaphbl-
HBIH apachbinaarsl Oypbitbi 120°. TikrepTOYphITEIH KabbiprasapbiH
Tabbinaap. o) TikTepTOYphIITEIH AHAroHai 7,5 cM-re, ajl AHaroHalb-
JapbiHBIH apackinaarbl Oypbiiibl 48°-Ka TeH. TiKTOPTOYPHIITHIH Me-
pumeTpin TabbIHAAp.

291. TikGypeiuTsl ymOypeIThIH TiK OyphiibIHbIH ToOeciHeH 12 cM-
re TeH OuikTiri Men 15 cM-re TeH MeauaHackl xyprisiired. Ocel yu-
GypeIlTEIH KaObIpFamapbl MeH cyiiip GypbimTapbin TabbHap.

292. a) ABCD napansenorpambinga AB = 4 cm, AD = 5 cm koHe aua-
ronani BD = 6 cwm. Iapannenorpamusin CBD Gypbiiiibl MeH ayjia-
HbIH TabbiHaap. o) Exi Meauanacel 6 cm xkoHe 8 cMm-re, an onapabiy
apacbiuiarbl Oypeimbl 100°-Ka TeH 60aThiH YIGYpHIITEIH ay1aHbiH
0,1 cM’-re aeifinri rommiknen TabbiAap.

293. ABCD napamnenorpamsiiga £ A4 = 60°, BD = Zm cM. lnaro-
HaJlb/IaPbIHBIH KHBUIBICY HYKTECiHEH AD KaObipracklHa XKyprisiareu
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Y3bIHABIKTAPbI TeH KIHe Oip/eii 6arpITTAaIFaH BEKTOPJIAP/Abl TEH
BEKTOpJIap Aen ataiiabl. Meicansl, 36-cyperreri d xome b — Tew Bek-
Topnap.

MN BEKTOPbIH MN = d Gonatempaii etin cany a GeKMOpbIH

M nyxmecinen 6acman eawen caiy Aen atanajibl.

Teopema (sekmoposr nykmeden Gacman enwen cary mypaibi).
Bepiiren nykteaen Gepiiren BeKTOpPra TeH 60/1aThbiH Tek Oip raHa
BEKTOP oJilien cajayra 60j1aabl.

Jlonenneyi. a Bektopst MeH A Hykteci Gepinren GONCHIH.
AB = d BexTopsIH cay Kepek.

I ocazoaii. A HYKTeECi MeH a BEKTOpBI Oip Ty3yse KaTnaiTein 601-
CBIH. d BEKTOpbIHA Mapaiens 6onareiH AX Ty3yin xyprizemis. Ocs
Tysyre AB = a Bekrtopein enuwen casambis (37, a-cyper). Ochi BEKTOp
JKanFbl3 6oxansl, Oy mapauienb TY3yJCpAiH akCHOMAackl MCH KeCiHZi-
JICPAi OJILIeN CalTy/IblH HETi3ri KaCHETIHEH LIBIFa/Ibl.

a) 3)

A A
37-cypem

II xcazoaii. A HykTeci MeH a BEKTOPbI Oip Ty3yse skatatbin 60j-
cei (37, 2-cypet). OChbl BEKTOP/BIH Kaarbl3 GonaThIHbIHA O3/EPiH KO3
KeTKizinzaep.

1 -ecemn ABCD napannenorpaMsl Gepiires. AB = DC Gonatsiubis
janenney kepek (38-cyper).

JMonenneyi. AB xone DC BEKTOP-

B ¢ nmapel Gipeii GarbiTTanFaH JkoHe mapaiie-

JIOTPAMHBIH  Kapama-Kapcel — Kabblpranapbi

A D 6DHFBHIIBIKT3H, ONapAblH  Y3bIHABIKTAphbl Ja

38-cypem TeH. by/aH, TeH BEKTOPIAP/IBIH AHBIKTAMACH
Goiibinma AB = DC GonaThiHbI WbIFa/IbL.
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HMonenneyi. ABCD teptOypbimbl mexbep- B

re imTeii cui3burFan 6oncwin. BD - AC = AB - CD +

+AD - BC 6onaThiHbIH Ja0eNCHIK. c
CBD 6ypsimbina Ten 6onarsin ABM Gypoimbin Al

canaiibik (172-cypet). Conna:
1) AABM ~ ACBD  (ymOypblluTapasiH  yKcac-

THIFBIHBIH GipiHwi Oenrici GoiibiHma: ZABM = 172-cypem

= Z CBD — canybiMbi3 Goitbinma, an 2 BAC = ZBDC=0,5 - —~BC).

Jemek, 27= 5 BC ,6¥11aH AB-CD=BD - MA.

2) AABD ~ AMBC (ymOypbiliTapiblH YKCACThIFbIHBIH eKiHIIi Oen-
rici Goitbinma £ ABD = ZMBC, ce6c6i AABD = ZABM + ZMBD, an

ZMBC = 2 CBD + £ MBD xoue W E Gonarbibl ABM xone CBD
AB _ BM
YOy PBILITAPBIHBIH ¥1<cac1'mrbmau AIBIHFAH p = "p & IPONOPUHsI-

AD _
ChIHAH wbIFaabl). Jemek, = MC BC’ 6ynan AD - BC = MC - BD.

3) CoupaAB - CD+AD-BC=BD-MA+MC-BD=BD - (MA+MC)=
= BD - AC 6onaznpi. Jlonenaey keperi e ocl ei.

CYPAKTAP
1. Kanpait Topypbinn nrenGepre imreii coispiiran aen atanazns?
2. llenGepre imreii Chi3blIFaH TOPTOYPHIMITHIH OYpbIITAPBIHbIH KACHETIH
TYKBIPBIMJIAT, d7EIICHAC].
3. lWlenBepre imreii CLI3bUIFaH TOPTOYPHINTHIH GeTiCiH TYKBIPBIMAAI, 19~
Tenaenep.

KATTBIFVJIAP

A oeneeiti

315. a) PerimMen anbinran GyphlTapbiHbIH KaThiHacki: a)2:2:3 1 3;
9)2:5:3:4;6)3:5:3: 1 karpiHackiHail GonaThiH TOPTOYPHIIIKA
ceiprTail wenbep cezyra Gona ma?

316. Kapama-kapchl eki OypbluiblHbIH KaTbiHackl 3 :5, an Gacka

ekeyiniki 4 : 5 karpiHachiH/Iai Gonartbid menbepre imTeil chI3blIFaH
TOPTOYPhITLIH OypbilTapsid Tabbinaap. 9) llenbepre imeii cpi3bii-
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31. Erep: a) a, b, c KOJLIHHeap BekTopraap Gounca; 2) a men b
KOJIIHEap BEKTOPIap Goica, an @ MeH ¢ KouamHeap Goimaca,
\a \- 2 oM, \b |=3,5cmMm, ]r \— 5 cM GonatsiHaail erin, ; [; F BEK-
TOPJIAPbIH CaJIbIHAAP.

32. Y3pHABIKTaphl TeH GONATBIH JKOHE: a) KOJIMHeap GoIMaiThIH;
9) Gipaeii Garbitranran; 6) Kapama-Kapchl OareITTagFraH €Ki BEKTOp
casbIRaap. KaHﬂau JKarjaiina CAIbIHFAH BEKTOPIAp TeH 6onam.x”

33. Erep: a) a=b 6onca oHNA d MeH h KonnHHeap. ?) atb Gon-
ca,ontaad = b 1 6) a=5b Gosica, onja a 1 b; B) a = 0 Goca, onga
atlb neren TYXKBIPBIM JIypbiC na?

B oenzeni

34. Erep AB =CD 6oica, ona AC = BD peren sypeic ma? bapasik
MYMKiH 60J1aThiH JKaF1aiiap/ibl KapacThipbIHIap.

35. ABC ymbypoimbinaa £ C=90° AC =12 cm, CB =5 cM, M xoue
N nykrenepi, coiikecinme, 4B xone AC KaObIpFanapblHbIH OPTaiaphl.
a) AB; ?) CM; 6) MN BEKTOPIAPbIHBIH Y3bIHIbIKTAPbIH TaObIHAAP.
36. ABC ymbypsbimbineiy BD Guccektpucacel kyprizinren. Erep
AB =6 cm, BC = 10 em, AC = 12 cm Gosca, ona AD xone CD Bek-
TOPIAPHIHBIH Y3BIHABIKTAPbIH Ta6blHHﬂp

37. Erep a=¢ ®ome b =¢ Gosica, oHaa d = b GonaTHIHBIH 1o-
nenaexep.

C odeneeiti

38. ABCDEF antpibypeiuibiabii To6esepi uentpi O Hykreci 601atbin
menbepae karoip. AB=BC = CD = DE = EF = FA = AO exeni 6enrini.
a) CD = BO = AF GonaThlubin Jlaneienaep. 2) BC wmen ED Bex-
Topnapsl TeH 6e?

39. Erep 4 men A,, B men B, nykrenepi kaujuaii na 6ip: a) Hykrere
Kaparamia; 9) Ty3yre Kaparauja CHMMETpHsUIb Gosica, AB Men A B,
BEKTOpIIaphbl TeH Gona ma?

40. a) Kecinainin; o) ymbypoimrein apbip HykTeciHeH o3apa TeH
BEKTOpIAp eumien caabiFad. OCbl BEKTOPJApAbIH OapiibIFbIHBIH
COHFbI HYKTENEpi KaHaai (urypanbi Kypaiias?
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2-ecen. AB = 4 cM, AMaroHaJbJApPbIHBIH ApPAChIHAAFbl OYPBIIIBI
60°-ka Ten Gonathin ABCD TikTepTGypeimbl Gepinren. AD BeKTOpbI-
HBIH Y3bIH/IBIFBIH Taby Kepek.

Il ewmyi. BepiareH TiKTOpTOYpBIMTBIH aHa- Cc
TOHAJIBJIAPBIHBIH KHBLIBICY HyKTecin O nen Gen-
rineitik (39-cyper). Ecentin maprer Goiibinia
Z AOB = 60°. AAOB — Tendyitipani, cebebi Tikropr- A D
OYpBINITHIH JHATOHANBAAPE TCH XKOHE KHBIIBICY 39-cypem
HyKTecinze Kak Oenineni. OM meauanachin Kypriseiiik, on AOB ym-

OypbllbIHBIH opi OGuikTiri, api OGuccexTpucacel Gomamsl. OM meama-
Ha MeH OGuccektpuca, cedebi, AM = 2 cm, ZAOM = 30°. TikGypsiuThl
AMO ymbyprimbinaa karer OM = AM - ctg 30° = 2/3 (em) Gomasl. OM

AABD-ubIH opTa CBI3bIFBI GoNFaHAbIKTaH, OM = %AD Gonazael. bynan,

AD = 4/} CM K9HE ﬁ‘ = 4/3— CM GONATBIHBI IIBIFABL.
KayabeoL. 4./3 om.

CYPAKTAP

1. Bektop nerenimis ne? D BEKTOPLIHBIH Gachl MEH YIIBIH aTanaap.

2. Kanjaii BeKTOp HOMAIK BEKTOP /ien aTanainsi?

3. BekTop/biH Y3bIHABIFS Jen Heni ataiiasi? Homaik BEeKTOPABIH Y3biHIbI-
bl Here Ten?

4. Kanpait Bektopmap Kommuneap, Gipaeit GarbiTranram, Kapama-Kapchbl
GarbITTanFaH BEKTOPJIAp JICM aTanajbi?

5. Te BeKTOP/IAP/BIH aHBIKTAMACKIH Gepimiep.

6. Bektopasl mykTefeH Gactam emmien camy Typaabl TCOPEMaHbBI TYKbi-
pBIMIan, Ad7eIeHaep.

KATTBIFYJIAP
A oeneeiti
30. YmaxrsiH, anasivMer, 400 kv mbiFbicka Kapaii M-uen N Kamachbl-
Ha, costau Keiin 300 kM oHTYCTiKKE Kapaii N-HeH K KanackiHa yIybiH
BEKTOpJIap apKbuibl Oeifnesnenep. YuryasiH Gacrankel HykrcciHeH
COHFBI nyrccmc acifinri Kosranbichin Geiinesneiitin MK BeKTOPbIH
canbiaap. MK BEKTOPBIHBIH Y3BIHBIFBIH TaGbIHIAP.
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2. BekTopnapAab! KOCy XaHe azanty

TakbIpBINTHI OKY GapbichIIa:

* BEKTOp/Iap/Ibl KOCY MEH a3aiiTybin epeskenepin Ginecinaep:

* BEKTOPJap/ibl KOCY MEH a3aiiTy/bIH aybiCTBIPRIMABUIBIK XKOHE TepiMIAiTiK
3anapbin Gije KoHe KoJlaHa ajnachiiaap;

* ecenTep WIbIFapFaH/Ia BEKTOPAAPABI KOCY MEH a3aiiTyAbIH ymOyphii KaHe
napasIeiorpaMM epexesepin KoI1ana anachiap.

JleHe OpHBIH TY3y CBI3BIKTBI KO3FalbiC Ke3inae 4 HyKTeciHeH B HYK-
TeciHe, cogaH CoH B HykreciHen C HyKTeciHe aybICTBIPABL. MyHBI AB
xone BC BEKTOpJIAphI apKbijibl KepceTyre 6oma/ibl. Ochl KO3FambICTapAbIH
HOTHIKECIHAE JeHe OpHBIH 4 HykTeciHeH C HYKTECIHE aybICTBIPABI, COH-
ABIKTaH E BCKTOPBIH ﬁ HKOHE R" BCKTOPJIAPBIHBIH KOCBIHBICHI /I

B aiiTyra Gonazel (40-cyper).
AB xone BC BEKTOPIAPBIHBIH KOCLIHOICH! 1CTT
A ol R: BCKTOPBIH aﬁTaﬂblI
40-cypem AB + BC = AC.
a Kes kenren a xoue b BEKTOPJIAPbIH Kocy Obiait
opbmuanauu A!U.IHMCH Ke3 KeireH A4 HYKTCCIHCH

\ a BCKTOpbIHA TCH Gonarein AB BCKTOPLIH eJen

cana/ibl, COAaH COH B HYKTeCiHeH b BEKTOPBIHA TCH

C = Gonaretn BC BekTophIH enmen canaisl. AC Bek-
Tophl — d HaHe b _BEKTOPJAPBIHBIH. KOCHIHIBICH!
B (41-cyper). a xome b BCKTOPJIAPbIHbIH KOCBIHIbI-

41-cypem ChIH OCBI TOCIIMEH Tabybl yubypoiw epediceci aen

K - aTaiiasl, cebedi, erep AB xome BC BEKTOpIIa-

A Ppbi KojTHHeap GojimMaca, OHIa OJ1apblH KOChIH-
M N et Gonatsin AC BekTOpbl ABC ymbypbiiibi-
HbiH AC kaObipraceinjia Geiinenenesi.

Eki BEKTOPIBIH KOCBHIHIBICHIHBIH Y3bIH/bI-
FBI OJIap/IbIH Kail HyKTe/eH GacTan calbiHFaHbl-
Ha GailaHbICThl eMec. 42-CypeTTi naiianaHsin,
OCBIFaH O3JCPiH KO3 KeTKi3iHep.
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IV. LULEHBEP. KOMNB¥PbLILWTAP

Boainoi oky namuacecinde

* menGepre imTeil CHI3BLIFAN KIHE
wenbepre cHIPTTAil CHI3BLIFAH KOrl-
OYPBIITEIN; AYPbIC KONOYPBILTHIH
AHBIKTaMaapbiH;

« wenbepain  y3BIHABIFB
OHBIH JIOFaCbIHBIH Y3bIH/BIFBI, 10H-
TEJIeKTIH, CEKTOPAbIH, CErMEHTTIH
ayJ@Hbl YFBIMIAPbIH;

+ menbepre imTeil ChI3BLTFAH KIHE
wmenbepre CHIPTTAil ChI3BLIFAH TOPT-
OYPBINTHIH; AyphIC KONOyphITap-
JIBIH KaCHETTEpiH;

+ wenGepre imTel CHI3BUIFAH KIHE
wenbepre  ceIpTTail
TOpTOYphImTHIH Genrinepin:

+ wenbep MeH OHBIH JIOFAChIHBIH
Y3BIHABIKTAPBIHBIH,  JOHTEIEKTiH,
CEKTOP/IBIH JKAHE CErMEHTTIH ay-
nanjapsinbin Gopmynanapein Gimy
Kepek.

JKIHE

ChI3bIIFAH

* menGepre imTeil Chi3blAFan Gy PhIITH!
emmeyin; menbepre imTeil ChI3bLIFAH
JKoHe wenbepre CHIPTTAil  ChI3bLIFAH
TOPTOYPHIITHIH; 1YPbIC KONOYPBIITLIH
KacueTTepin ganenueii any;

* weHGep/in, OHBIH JA0FACBIHBIH Y3bIH-
JIBIKTapbIHBIH JKOHE JOHTENCKTIH, CeK-
TOPbI MEH CerMEHTiHiH ayJlaHAapbiHbIH
opmynanapeiH KOPBITHIM MIbIFApa ay:
+ ecen whlFaprania: wendepre iwrei
CBI3BUIFAH OYpHIITEIH, menbepre im-
Teil ChIBBUIFAH XKoHE HIeHOepre ChIpT-
Taii CHIBUIFAH TOPTOYPBINITHIH KacH-
errepin; menbepre imTeil ChI3bUIFAH
JKoHe mieHGepre ChHIPTTail ChI3bUIFAH
TOpTOYpITHIH Genrinepin, mendep-
JiH JKOHE OHBIH JIOFACHIHBIH Y3bIHbI-
FLIHBIH, JOHIENEK, CEKTOp KoHe cer-
MEHT aylaHAapbIHbIH (OpMyITamapbin
KoJ1aHa any;

* JYpbiC KONOYPHINITAPLI CAJla ATy Ke-
pex.
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41. Tikbypeimthl ABCD TpaneunschiHbIH YiIKkeH Tabans AD = 14 oM,
AB = 6/3 cM, ZD = 60°. a) @.; ?) BC; 6) AC BEKTOPJIaPbIHBIH
Y3BIHIBIKTApbIH TaObIHAAP.

NMPAKTHKAJIBIK TATICBIPMA

Erep aBTOKesiK Kyprisyuri coaTycTikke Kapail 32 KM, IIBIFBICKA
Kapaii 18 kM, GaTeicka Kapail 7 kM, oHTycTikke Kapaii 11 km xoHe
27 KM mbIFBICKA Kapaii xKypred 6ojca, BEKTOPIApAbIH KOMETiIMEH OHBIH
KO3FaJIbIC MapIIPYThIHBIH CXEMAaChIH canblHAap. MapuipyTThiH GacTanKbl
HYKTCCIHCH COHFbl HYKTECiHE JeHiHri KambIKTBIKTBI TabbiHmap. Erep
JKYPiN OTKEH XKOJ ydacKeJAepiHiH Ke3eKTiNiriH omapibiH GarbiThl MeH
Y3BIHABIKTAPbIH ©3rePTHCCTEH aybICTHIPCA, OChI apaKalllbIKTBIK O3repe

me?
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HacTap/sl naiigananran. Meicansi, EBkinj ymbypeimnTein ay1ansin Tabyra Ka-
e 1 " . "
3ipri kesze § = zah +sin C (opmynachMEH ©PHEKTENETiH KaThIHACTHI Maiina-

manran. IIpakTHKANBIK €CENTEp/i IWBIFAPYFAa TPHTOHOMETPHAIBIK KECTeaep
Kaker Gosbl. Onapibl KypacThipyMeH jkaHe Aaiipek anbikraymen ITtomemeii
(I-I1 racwip) samanbiHaH GacTan KeNTEreH OKBIMBICTBUIAD JKY3JEreH Kbij-
nap Goiibl aiinambickan Gonatein. Tapuxu Maraymarrapra KaparaHaa TpH-
TOHOMETPHSIBIK iniM YHaicTanaa Tybingaran. Mbicanabl, CHHYCTap Teopema-
cein yuai matemaruri bpaxmarynra (598-660 xk.) alkan, COHbIMEH KaTap WeH-
Gepre imTeil CHI3BLIFAH TOPTOYPHINITHIH ayJaHBIH ecenTey GOpMYIachii YChIH-
ran Gomatein: S pp—a)(p—b)(p—c)(p—d, mynparsl p — TepTOYpHIL-
TBIH JKapThl MEPUMETPI, a, b, ¢, d — OMBIH KaOBIPFANAPBIHBIH Y3BIH/IBIKTAPEL.
Cunycrap KaHe KOCHHYCTap Teopemasapsl Keifinipex Aaeienren, o1 aanen-
J1ey OpTAasHsIbIK OKBIMBICTBI ai-Bupynuain (973-1048 sxxk.) enbexre

6ap. Eyponama XVI sy3keuiasikra apab Tininen ayaapma Kitantapaan keifin
FaHa TPHTOHOMETPHAHBIH AaMybl GacTambl.

TpuronomeTpusi Kasipri kesjae reomerpusia, anreGpana, (usukaga xomne
facka 1a FeUIBIMAP/IA KEHIHEH KOJIAaHbLIa/bL.

«gﬁﬁ

bpaxmazynma an-bupynu
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Teopema. Kes wearem a, b mome c BEKTOPJIAPBI yum-l
KOCY/IBIH TepiM/IITIK 3aHbI OPBINAAIABL, SFHH (2 + D) + ¢ = a +
+ (b H c)

HMan cﬂucy; a b KoHe ¢ KOJLIMHEAp emec BekTopIap ¢ 6OJICBIH.
A nykTecineH AB =a BEKTOPBIH OJIILICH CaJIbIN, COChIH BC =b ,anco-

D nan keitin CD = ¢ BEKTOPBIH canaiibik (46-cy-

per). Col—ma(a’ + b-)+ ¢ =(AB’ +BC)+CD =
= AC +CD = AD, Z{+(E+F)=H}'+
+(BC +CD)— AB + BD = AD. CoubimMeH,
(a + b)+ c=a +(b +c )6onaTuHu LWIBIKTHI.

El

46-cypem By fonenjeyi komtiEeap BeKTOpIap yiis ae
Konjanyra 6omazel. Teopema Jonenaeni.

Bipueme BekTopabl Kocy Obliail OpbiHAanajasl: OipiHINI BEKTOPIBI
eKiHIIi BEKTOPFa KOCHIM, OIap/bIH KOCBIH/IBICBIHA YIIIHII BEKTOPbI KO-
caibl JKOHE T. C. ¢. KOCY/IbIH aybiCThIPBIMABLIBIK XKOHE TEPIMAINIK 3aH-
JlapblHaH BEKTOPIApP/bIH KOCBIHIBICHI ONAp/bIH KaH/ail peTneH Kochiia-
ThIHBIHA OaiiaHBICTBI eMeC eKeHJIri mbirajabl. 47-cypertepae GipHere
BEKTOPABI KOCYIBIH KonOypoiw epedceci J€N aTaiaThlH TICimi Kepce-
Tinren. By aray mwapTThl Typae FaHa aiThiaaab.

A
A A

A
AR+ AR +AA+AR=RA,

47-cypem

KenGypsiur epexecin Obinait TysKkbipeiMaayFa Gonasi: erep 4,, 4,, ...,
A, xe3 xenren HykTenep Gonca, onna A A, + AA, + .+ AMA: = AA,
Gonabl.

Erep Gipinmi BekTOpAbIH §achl MCH COHFBI BEKTOPABIH YIIbI GeTTe-
cerin Gonca, ouja GapibIK BEKTOPIAP/bIH KOCBIH/IBICHI HOMIIK BEKTOP-
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na xarceis (170-cyper). Conna ZADK = ZADC 6o-
najel, cebedi omapabiH opkaiicsicet 180° — ZABC
(menGepre imTeil CHI3BIIFAH TOPTOYPBIITHIH Ka-
A pama-Kapcel OyphlIITapeIHBIH  KacHeTi GoifbiHma
ZADK = 180° — ZABC, TeopeMaHbIH mapThi 60-
ibtama ZADC = 180° — ZABC). bipak onaii 60myst
MyMKiH emec, ceGebi Gip kapThl Ka3bIKThIKKa DA
caynecinen 180° — ZABC-ra ten Gip rana Gypbim canyra 6omanst. Jlemex,
6i31iH KOpybIMBI3 Aypbic Gonmansl, srun C HykTeci menbepre THicTi
exeH. Ockl xKyprisinren monengeyni C uykreci B men K Hykrenepinin
apachIH/Ia JKATaThlH JKaFAaiira 1a Konganyra 6071a/bl.

Byn Teopemanau napanneioepamdapoviy iwinen mex mikmepm-
Oypoiumbl (COHbIH IWIHOE WAPWLIHGLY), a1 mpaneyusnsl mex meyoyuipai
boneanoa zana wenbepee iwumer coizyea 6OIAMbIHL UWHIEAObL.

I-ecen. Paamycsi R-re Ten menbepre imreii chi3puiran TepToy-

D
170-cypem

PhITAPIbIH KalChICBIHBIH ay/1aHbl ¢H YIKeH 6oaabi?

Meuyi. ABCD toptOypbimibl paanycsl R 6o-
naTeiH menbepre imeit cwi3buran Goscen (171-cy-
pet). ToptOypeimtein AC xone BD nuaroHanbjia-

D pein kyprisin, onapabiH KublLIbicy HYKTecin M aen

Genrineiiik. ABCD TepTOYpBILIBIHBIH aylaHsl S =

171-cypem = -;—AC + BD - sinZ AMB. Erep AC, BD sxane sinZ AMB-
HBIH MOHJIEPI eH yikeH Gosica, on/ia S-TiH MOHI Jie eH y/KeH 6onaabl.

AC men BD xecinpinepi menbepain amamerpiepi 6oaca rana onap-
JIBIH MOHZEpi eH yiiKeH Gonazbl, an sinZ AMB eH yiakeH MOHII Kabbii-
naybl ymin ZAMB tik Gonyst kepek. Conza i3geninai Teproéypsim —
auarosai 2R-re TeH Mapibl.

XK ay a6 bl Jluaronani 2R-re TeH MApPIIBL.

2-ccen. [leybepee fwmei coizvliean mepmoypsiuumoty Oua2o-
HAnLOAPLL Y36IHOLIKMAPbIHbIY KoOetumindici OHbIH Kapama-Kapcol Kabvip-
2anapot keGeuminoinepiniy KOCblHObICOIHA meH GoAambIHbIH JIIeIACY
kepek (ITronemeii Teopemacsl, 6. 1. /1. [ £.-Fbl @KeJIri rPeK OKbIMBICTBICHI).

A
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Teopewma. Kes kearen a ome b BEKTOPJIApbI ylum KOCYABIH
AYBICTBIPLIM/ABIIBIK 3aHbI OPbIHAAJIA/IbI, AFHH a + b - b + a 00-
Jajbl.

Jlonenneyi d xoHe b BekTopiapsl
KommHHeap 60aMackiH. Y6y pelIThIH epeskeci
GoiibiHIIA 0NAPABIH KOCBIH/BICBIH CalaiibIK:
AB=a,BC =b,AC =da +b (43-cyper).
ABCD napannenorpaMblH cajaiblK, OHbIH Ka-

43-cypem

paMa-Kapchl KaGbIpFajiapbl TEH JKOHE Mapai-
nenb 60ﬂFaHHLlKTZIH AD =BC, AB = FC’Gonanbl AD + DC = AC,
AFHH b+a=AC. bynaun a+b =b +d GonaTeiHbl mIbIFABL

a Me b BeKTOpnaphl KOJUIHHEAp GOMaThIH )Karzxaunap}lm : ) anb;
5) atlb esnirinen KapacThIpbIHAAp, O YIIiH a = AB, b = BC,
a+b=AC,b +d = BD Gonarbin 44-cypetTi naiiianansinaap.

@ b @

a) - > >
A B C D

2) = - >
B A C B D c
44-cypem

Konnuueap emec BEKTOpIap YUIiH KOCY/BIH aybICTBIPBIMBIIBIK 3a-
HBIH JdJIC/JeN, eKi BEKTOP/bl KOCYJbIH Tafbl 6ip TOCIAIH a/IbIK, OHBI
napaaneiozpamm epediceci nen ataiapl, ce6ebi a xoue b BEKTOpJIaphl-
HBIH KOCBIH/IBICHI OCbl BCKTOpJAap apKbl/Ibl CaliblHFaH Mapajjesiorpam-
HBIH COJI BEKTOPJIAPJbIH OPTaK OachiHaH WILIFATBIH JHaroHasiine Oeiine-
neneni (43-cyper).

[apanienorpaMm epexecii Ty3y ChI3BIKTBI S ~——

KO3FaJIBICTaFrbl JCHEre eKi TYpii KO3Fajbic Ky-

i acep eTKeH jKarjaiila KoJJaHFaH bIHFaii- m

Jibl. Mbicatbl, @3¢H1i JKy3in 0Ty Kesinjaeri Ko3- e —_—
FaJIBIC KapChl XKarara Kapai #KoHE ©3€H arbiChl- ——0 —
MEH KO3fajbICTap/blH KOCBIH/BICBIHAH TYpa- 45-cypem

et (45-cyper, K — xysyui).
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23. LleHGepre ilwTen Cbi3biNFaH TOPTOYpLILITAP

TakbIpBINTHI OKY HapbichInIa:

« mrenbepre ilTeil ChI3bIIFAH KONOYPBILITHIH aHBIKTAMaChiH Gieciniep;

* mrenbepre imTeil ChI3BUIFAH TOPTOYPHIITLIH KacHeTTepi MeH Gearinepin
Hinecimnep;

* OCBI KAaCHETTEpli JdMeNjey i KoHe ecentep mbrapyaa Koaauysl oine-
Tin Gonaceiaap.

Bapabik Tebenepi mendep OoiibiHaa KaTAThIH
KonOypuIITHI menbepre imreii cbI3bLIFAH Jenm, aa
menbepai KonOYpLIMIKA CBHIPTTAll CHI3BLIFAH €N
araiabl.
Meicanst, 168-cyperte GecOypbiin mendepre imrei
ChI3BUIFAH, all LeHOep OFaH ChIPTTail ChI3bIIFaH. 168-cypem
Teopema. Erep Topréypsim menbepre imeii cbispliaran 60-
ca, OH/IA OHBIH KapaMa-Kapchl OYpbINITAPBIHBIH KOCHIHABICHI 180°-
Ka TeH 00J1a/bl.
Hdonenneyi. ABCD teprOypsimbl mendep- B

re imTeil cei3buFaH  Goacein  (169-cyper). Conza C
ZB=0,5(~ADC), 2D =0,5 - (~ABC), LB+ 4D =
=0,5(~A4DC + ~A4BC) = 180° 6onaast. ABCD TopTOy- D

PHILIBIHBIH OYPBIITAPBIHBIH KOCHIH/BICH 360°-Ka TeH
Gonranneiktan, £ZA4 + £C=360°—(£B+ £D) = 180° 169-cypem
Gonaznsl. Teopema goneneHai.

Tepr6ypeimThl ymbypbiliKa Kaparan/a menbepre imrei cbizy yHemi
MYMKiH Gosa Gepmeiii.

Teopema (wenbepee iwumet coizvliean mepmoypoviumolty 6eieici).
Erep TopToypbIITHIH KapaMa-Kapebl OYPbIMITAPbIHBIH KOCHIH/BICHI
180°-ka Ten Gosica, oH/1a oHbl HIeHOepre imTeli chizyra Hoaaabl.

Honenpaeyi. ABCD TepTOYphILIBIHBIH KapaMa-Kapcel OypsimiTa-
PhIHBIH KOChIHBICH 180°-Ka TeH Gosichin. A, B xoHe D HyKTenepi apKbi-
el menbep xypriseitik. ABCD TopTOyphibiabig C ToGeC Ae 0ChI MICH-
Gepain Golibina KaTATBIHBIH JACNCHIK.

C robeci menbepae xarmaiipl aen xopubik. BC Ty3yi menbepai K
HYKTECiHe KHblN 0TCiH skoHe K HykTeci B Men C HYKTe/ICPiHIH apachiH-
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|. BEKTOPJIAP

Boaimoi oKy namusncecinoe

* BEKTOP/BIH, KOIIHHEAp BEKTOP-
Napbii, TeH BEKTOPHAPABIH, HOILIK
BEKTOP/IbIH, Gipi1ik BEKTOPABIH, Bek-
TOP Y3bIHABIFBIHBIH, BEKTOP/BIH KO-
OpPAMHATANAPBIHLIN, €Ki BEKTOPIbIH
apachiHarsl GYpBIIITHIH, €Ki BEKTOP-
JbIH CKaAp KoOeHTiHiCiHIH aHbIK-
TaMasapeli;

* BEKTOPIApABl KOCY, asaiiTy xKoHe
BEKTOP/IbI CaHFa KeOCHTY epeerne-
pin;

* BEKTOP/IAPABIH KOITHHEAPIBIK map-
ThIH;

* BEKTOP/IbI KOJUTHHEAP €MEC eKi Bek-
TOpFa XKiKTey Tacinaepin;

* eKi BeKTOP/bIH cKanap KeGeiTinai-
cinin KacuerTepin Gimy Kepek.

* BEKTODP/bIH Y3BIHIABIFBIH, BEKTOP-
JIBIH KOOPAHHATANAPBIH, €Ki BEKTOP-
JIbIH apachiHAarbl GypeIlITHl, €Ki Bek-
TOpABIH cKansp KebGeiTinmicin Taba
any;

* BEKTOP/b! KOJIHHEAP eMec eKi Bek-
Topra KikTeii any;

KOCYIbIH, asaiiTy-
JIbIH, BEKTOP/ABI caHFa KoGeiTyain
epeskenepin Koiaana any;

* BEKTOpJIap/bl

* KOOpAMHATanapbiMeH Gepiiren Bek-
TOpJIapFa amMasijap Kojijana any;

* BEKTOpIApAbl ecentep mbIFapyaa
KOJIIaHa a1y Kepek.
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21. ABC ymbypeiubiabii B Oypeimbl 60°-ka Ten, an CH Gwmikriri
AB kabvipraceid BH = 5\/§ cm xoHe AH = 8 cm Geniktepre Goneni.
Ochl YmOYphIITBIH €H YJIKeH KaObIpFachiH TabbIHIap.
B 22. Kasakcrauubiy b~
FBICTAY TaybIHBIH eTerinjeri
KaiicbiGip A4 Hykreci (33-cy-
per) £ZBAO = 25° Gona-
257 19° ThIHAAIT AJIBIHFAH, MYHIaFbl

B - tayawmin Tebeci, O —
OHBIH OuikTirinin TabaHbl.
An C nykreci ZBCO=19° AC=987 m, O, A xoue C Hykrenepi
6ip Ty3y/ae kaTaThiHAail opHanacTeipbuiraH. Ocbl TayabiH OHIKTIriH
TaybIn, skayabbii 1 M-re jeiiinri Jonaiknen xa3siHaap.

33-cypem

C oeneeini

23. TenOyitipni ymbypeimtein Tabanbl 8 cm, an TabaHblHa XKYpri-
sinred GuikTiri 16 M. YmGypoiTein 6yifip kaGbiprachina sKyprizii-
TEH MC/IHAHACKIHBIH Y3bIHIBIFBIH TaObIHAAP.

24. ABC ymbypsoiubiabig BC sxane AC KaObIpFanapblHbIH Y3bIHIABIKTA-
pol, caiikecinme, 10 oM xone 24 cm-re, an CM meaunanacs! 13 cm-re
TeH. ABC ymlypbilbiHbIH TIKOYPHIITHI €KCHIH J1CICHED.
25.AB=4cM, BC=6cm, ZB = 120° 6onarbid ABC ymOypsIbIHbIH
BD 6uccexrpucachit TabbIHAAp.

26. A(1; —2) xone B(9; 2) nykresnepi Oepinren. a) AB keciHmiciHiK
opracel Gonateid C HYKTECIHIH KOOpAMHATANAPBIH; ) KOOPJAMHATA
OCbTEpiHJIC XKATaThIH KoHE A MeH B HyKTesnepiHeH Gipaeil Kallbik-
TBIKTA OOMATBIH HYKTeIepai TabbiHaap.

27.a) sing = %: 9) cos ¢ = —% GonaTeiH ¢ OYpPBIIBIH CATBIHAAP.
Ecentin neme memimi 6ap?

28. Erep A(-3; 0), B(0; 3‘/5), C(3; 0) 6onca, ABC ymbypsiubiHa
chIpTTaii ChI3bUIFAH MEeHOEP/iH TeHIeYiH Ka3blHAap.

29. Tebenepi A(-3; 1), B(-2: 6). C(3; 7), D(2; 2) uykrenepinae domna-
ThIH TOPTOYPBILITLIH ay/1aHbIH TaObIHAAP.

16
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D=—r Cc
1
M- b,
Of 1 X
35-cypem

Bip Tysyae Hemece mapaJuiesib Ty3yJepe KaTaThiH HONIIK emec
BEKTOPJIAPAbl KOJJIHHEAD BeKTOpjap aen artaiiael. Hommik BekTop
Ke3 KeJlrei BEKTOPFa KOILHHeap Aen ecenTenei. Mmcanm, 36- cypcrren
a.b,c,AB, DC - KOJITHHEap BEKTOpJap, ajn a ven d, ¢ men d —

Pl

36-cypem

KOJIJIMHEap eMec.

Erep napannenb Ty3ynepie jKaTaThiH HOJIIK e€MeC €Ki BEKTOP/BIH
YIITaphl oNapabiH GacTapbl apKbijibl OTETiH TY3yaiH Oip xkarbiHaa KaT-
ca, OHZA Onapabl Hipoeil Gassimmanzan (6azvimmac) BEKTOpIAp AeI, an
OJIap/bIH YIITaphl COHJAH Ty3yliH OPTYpIi KarblHJa jKaTca, Kapamd-
Kapcol 6azeimmanzan BeKTOpap Aen ataiinsl. Hostik emec AB xone CD
BeKTOpIapbl Oip Ty3yain Goiibinaa xkarein, AB xone CD coynenepinin
6ipi exinmrinin Goiibinaa opnanacca, Bektopiap Oipaeii GarbiTTanraH,
an AB xoue CD coynenepinin 6ipi exinuminin Goifbinja opHanacnaca,
BEKTOpJIAp KapaMa-Kapchl OarbITTalFaH en aranaibl. 36-cyperreri Koi-
JIMHEap BEKTOpIap a ven b Gipzeil GarbiTTanFaH, onap/bl anb men
Gerineiiai, an KoanMEEap BEKTOpIap b MeH ¢ KapaMa-Kapchl GarbiT-
TaJFaH, 0Napisl EH ¢ nen Gearineiini.
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1. BekTop yfbiMbl. KonnuHeap BekTopnap

TakbIpBINTHI OKY GapbichIHIa:

* BEKTOP/bIH, KOIIMHEAP BEKTOPIAP/bIH, TEH BEKTOPNAPALIH, HONIIK BEK-
TOPZBIH JK3HE BEKTOP/ILIH Y3BIHABIFBIHBIH aHbIKTAMaTaphIH Gineciniep;

* Kaujail BekTopaapabin Gipzeil GarbiTTanran, Kapama-Kapchl GarbiTTanFan
Jlen aTanaTbiHBIH, BEKTOP/IbI HYKTeeH 6acTan caiy Typaisl Teopemanbl Gi-
necinaep;

* BEKTOPJIAp/Ibl Cajly/ibl, Oap/bl HYKTeAeH GacTan camyiibl, BEKTOPIapAbIH
TEH/Iri MEH KOJUIMHEAPIBIFBIH AHBIKTAyFa JKOHE BEKTOPIAPABIH Y3BIH/IBIK-
TapbiH Tabyra ecenTep UIbIFapy/ibl OpbIHIAll anackiHaap.

Erep ZeHe Ty3y ChI3BIKTBI KO3FaJIbIC Ke3iHae 4 HYKTeciHeH B HykTe-
CiHE OpBIH ayBICTHIPATBIH 60JICA, OH/Ia OHJIA OPBIH AYBICTHIPY/IBI B HYK-
Tecinae GarbIThl KOPCETIITeH KeCiH/i apKbi/ibl Oelinesney biHFaiins Gona-
abl. Oujaiil kecinaini GarbITTanFad Kecinai aen araiiasl. BarsiTTanran
Kecinai BekTop aen atanaasl. Kecinainin 6ip ymbsin BeKTOpAbIH Gacst
JIeT, aj eKiHWiciH — BEKTOPAbIH YIIbI Jen ataiiibl. BexTopasl ycrinae
HycKapbl Gap, GipiHirici BeKTOpABIH GackiH, eKiHILIICI YIIBIH KOpceTeTiH
NATBIHHBIH €Ki ac apriMeH Hemece YCTiH/Ie HycKapbl 6ap jaTbiHHBIH Oip
Kimi aprimen Genrineiiai.

B
4 Mpicansl, 34-cyperte AB nemece a
A BEKTOpBI GeiiHeneHreH.
34-cypem

AB xeciniciHiH y3bIH/IBIFBIH AB GEKMOPLIHLIY Y3bIHObIZbI (HEMECe
BEKTOABIH MOyni) aen aTaiibl. AB BCKTOPBIHBIH Y3bIH/IBIFbIH |AB |
Jem, an d BeKTOPHIHBIH Y3bIHABIFBIH | | men Genrineiimi. Mpicansi,
35-cyperte |CD |=2.5,1b | = /2.

Teomerpusia BeKTOP/bIH Gackl MeH yuibl OETTECETiH HOIIK Bek-
TOP JCTEH YFBIM KOJJAHbLIABI. Henzix BekTop 6ip HYKTEMEH KecKiH-
neneni ae, O gen memece, muicansi, MM (35- -cyper) GenrineHeni, OHbIH
y3bIH/BIFE! 0-I¢ TEH JIen ecentene/, an 6arbiThl aHbIKTaAMal bl
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HNonenpneyi. llenGepain BC xoue BD
xopaanapein Kypriseiiik (157-cyper). Conna,
YOy phIMITapAbIH YKCACTHIFbIHbIH Oipinmi Gen-
rici Goiibinma AADB ~AABC (£ZA — oprak,
ZABC = ZADB, cebebi onapablH OpKaiiChiChl
BC noracelHBIH KapThICBIMEH eueHei). Ockl
YOy phILITAPABIH YKCACTHIFBIHAH MBIHAHbI ajia-

MBI 5= % Bynan AB* = AC - AD 6onasi,

Ja71eNIey Keperi Ae ochl eJli.

ByJ1 TeopemajaH WILIFATHIHEL, erep weHoep-
JiH paaunychl R-re, an A HYKTECIHCH OHBIH HEHT-
pine neiiinri KambIKTBIK d-ra Ten Gosnca, oHja
AB*=AC - AD = d* - R 6onasi (4D KHIOWIICHI
wenbepain HeHTpiHeH oTyi ae Mymkin (158-cy-
per), onga AC=d—R,an AD =d + R).

D
157-cypem

158-cypem

Teopema (wenbepdiy Kublibicambii eKi XOpOACbIHbIY Kacuemi my-
paast). Erep mendepain AB men CD xopaanapsl M HyKTeciHIe KHbI-

Jbicea, on/ia 6ip XopaaHbIH Kecingijepi y3bIHABIKTAPBIHBIH Kobeii-
Tinjici exinmi xopaanbin Kecinaiziepi y3pIHABIKTAPLIHBIH KOOeHTiH-

nmicine Ten 6oaaasl, aruu MA - MB = CM - MD.

Honenneyi. AC xoue BD xopaanapbin
skyprizin, ACM sxone DBM ymbypsimTapsi
Kapacteipaiibik (159-cyper). Onap ymbypbim-
Tap/IblH YKCACTBIFbIHBIH Gipinmi Genrici GoiibiH-
ma ykcac Gomaamsl, cebebi ZACD = ZABD
(AD noraceina Tipesnertin menbepre imrei cpbi-
3putFan Oypeimitap periune), £AMC = ZBMD

MA _ CM

(Beprukanb Oypsimrap). Byaan MD~ MB®

c

D

159-cypem

MA - MB = CM - MD Gonajel. Jlonenjey keperi e ochbl €.
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20. lWeHbepaiH )xaHaMmacbl MEH KUIOWbICHIHbIH,
KMbINbICaTbIH XOpAanapbIiHbIH KacueTTepi

TakbIpBINTHI OKY GapbichIn/Ia:

*KaHaMa MEH XOp/IaHbIH apachiHIarel GYpBIITH ejiliey Typaibl Teopema-
Hbl Ginecinaep;

* OpTaK HyKTeJleH menbepre XKyprisiiren saHamMa MeH KHIOMILIHBIH KacHeTi
Typaisl Teopemansl Gineciniep;

* wenbepain KMBLILICATBIH €Ki XOPAAchIHBIH KaCHETi Typaibl TEOpeMaHbl
Ginecinmep;

¥ U.lEHGEPﬂiIl KAHAMACBIHBIH KOHE KHIOMIBICHIHBIH, KHBUIBICATBIH XOpAaia-
PBIHBIH KACHETTEPIH ecenTep mbiFapyaa Koi1any sl oinerin Gonacsiaap.

Teopema (canama men Xopoansly apackindazsl GYpelumeol oauey
mypano). ZKanama MeH KaHaCy HYKTeCi apKBLIbI 0TETiH KHIOMBIHBIH
apachbiHAAFbl OYPLINITBIH TPAAYCTBIK 0JHIeMi 0ChI OypbIlml KaMTH-
ThIH IOFAHBIH TPAYCTHIK 0IMEMiHiH KAPTHICHIHA TEH.

Joanennaeyi. Lenrpi O nykreci 6onaThin men-

A& B 6ep men AB xanamacel xkdHe BC xopaacs! Gepiiarex

Gonesa (156-cyper). OB xone OC paamycTapbiH

Ne skypriseitik. Conma £2 = Z£3 Gonaasl (tendyiiipsi

ABOC-upiy  TabaHbiHAaFbl OypbIIITAphl peTiHze).

JKanamaubiH KacueTi Goifbinma £ 1 + 22 =90°, 6y-

156:Gpein gan Z1 = 90° — Z2. YwOypsiuTelH OypeiuTaphi-

HBIH KOCBIH/BICK Oomathin £2 + Z3 + Z4 = 180°

Bynan £2 = Z3 exeHin eckepe OThIPbII, MbIHAHBI aaMbi3: £4 = 180° —

—2-22. Z1 Men Z4-Ti CajbICTBIPa OTHIPbIN, MbIHAHBI alaMmbi3: £ 1 =

= 0,5+ Z4. 24 uentpnik Oypeim Gonranasikran, £4 = —BC. [lemek,
Z£1=0,5"(~BC). Teopema fo1eneH .

Teopema (wenbepee Gip HykmeOeH JICYpei3ileeH MNCAHAMA MEH
Kutowwinby Kacuemi). Erep menbepae waTnaiitein A HyKTeCi apKbi-
sl oFaH AB wanamacel (B — kanacy HyKTeci) MeH meH0epMeH opTaKk
nykteaepi C men D Sonatsin AD KuiowbIcs! Kyprisiice, onga AB* =
=AC - AD 6oaaaml.

120
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HMonenneyi. CN = [ nen xoue ABC ym- B
OypbillbIHA CHIPTTAil ChI3BLIFAH IICHOEp MeH
CN  GHCCEKTPHCACBIHBIH KHBLIBICY HYKTCCIH cld Np
D gen Gexrineitix, an ND =x Goncsin (162-cy- N

pet). llenOepain KHbLIBICATBIH XOP/AadapblHbIH
Kacueri GoiibiHma /- x = m +n. ACBD ~ ACNA,

A
Al
cebebi onapaa ZBCD = ZACN wapt 60iibiH- A
1 woue ZBDC = LCAN = %vBC Jlenex, 162-cypem
& _ e . . mn _ ab
T = 5 - bynam mbmame anamms x=T7 okome x =771,

”;'" = g[[g —l,mn=ab-P, 1= Jab—mn.

CYPAKTAP

1. llenGepain kaHaMachl MEH JKaHACY HYKTECIHEH XKYPri3iireH Xopaachbi-
HBIH apachiHAarbl OYPBIILIHBIH IPAAYCThIK O1meMi Here TeH?

2. bip nykTesen menbepre KypriziireH jkanamMa MeH KHIOMIBI TyPaibl TCO-
PeMaHbI TYKbIPBIMJIAI, J12Ne/CHACP.

3. llenGepain KHBLTBICATEIH XOPAAMaphl TYPAibl TECOPEMAHbI TY/KBIPBIMAI,
Jnenaienep.

KATTBIF

A oeneeiti

270. 4 xoue B nykresnepi menbepai rpajycThik olmeMACpiHiH Ka-
ThiHackl 7 : 17 KaTbiHackingaii Gonarsin AMB xone ANB noranapbi-
Ha Geneni. A nykreci apkpuibl menGepre CD skaHamachl Kyprisii-
ren. CD xoane AB Ty3ysepinin apachinaarsl OypeiuiTel TabbiHaap.
271. O uykreci uentpi Gonatein mwendepre AB xanamace (B — xana-
cy HykTeci) xoHe menbepmen oprak Hykrenepi C xoHe D GonaTsiH
AO xutomsicst (C HykTeci A Men O HYKTEJIEpiHIH apachbIHAa KaTbIp)
skyprisinren. Erep —BD = 124° 6onca, ZABC men £BAC-ubl Ta-
Obiraap.

272. a) llenbepain 4B xone CD xopaanapbl M HYKTECIHIAC KHbI-
nbicaabl kone CM = MD, AM = 8 cm, MB = 2 cm. CD XopaachiH Ta-

3
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C Byn TeopemanaH IWIBIFATBIHBI, erep meHdep-
,’ JUH pamuycel R-re, an M HYKTECiHEH OHBIH IIEHT-
A ‘ piHe JeifiHri KalbIKTBIFBI d-Fa TeH Gonca, oHja
) B MA-MB=CM-MD=R*-d*Gonaasi. (4B xop-
’ Jacel 1eHOepAiH LEHTPIHCH OTyi Je MYMKiH
(160-cyper), conta MB =R —d, an MA =R +d
D Gomnasl.)

290-cypem l-ecemn. a Tysyi menbepai 4 nykrecinme
JKaHaiiael, anm b Ty3yi oHbl B xome C HyKTeNepiHAe KHBIN OTexdi
(161, a-cypet). Erep B xone C HYKTelepiHeH a Ty3yiHe JAeHiHTi KallbIK-
TBIK, Calikecine, 4 cM skaHe 9 cm bosica, 4 nykTecinen b Tysyine neitinri

KallBIKTBIKTEI Ta0y Kepek.

a9
H A D a
? 9
B
(o]
161-cypem

Il ey i. AB xone AC xopnanapeis kypriseiix (161, 2-cyper). Con-
na exi xkyn ykeac ymbypsimtap mbiraasi: AABK ~ ACAD, cebebi £B =

= 1f'vAC = ZA xone ZK = ZD = 90°% AABH ~ AACK, ce6ebi

2
= AL = . - =
LA = ) ~AB = £C wone £H = ZK = 90° Ocbl ymbypsimtap-
bl cactsirbinan werrarsims: A= AR yope AB _ 4 Jlemex
APIEFN "9 T aAC AC T AKT s

AK _ 4 Bl =
TR AK.6¥naH AK*=36,AK =6 cm.
Kayabsb.6cem.
2-ecen. ABC ymbypeimbinaa BC = a, AC = b, CN — Guccekrpuca,

BN =m, AN = n. lonenney kepex: CN = y/ab—mn.
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l1-ecen. ABC ymOypsims Gepinren, onma AC = b, AB = c,
AM xecingici — OHbIH MeauaHacel. MA = 0,5‘/17: + 2bc - cos ZBAC + ¢*
6oaThIHBIH J2NIENICY KepeK.

HMonenneyi. AM = 0,5(F+ F) (73-cypet). bynau MA = |W| =
=(0,5(5 + &) =0,25(5" +25¢ + )= 025(b" + 2be - cos £ BAC + ).

Counga MA=05/b"+ 2bc - cos ZBAC + ¢*, nonenzey keperi e ochl efi.

B
E
N,

A M 3 C

73-cypem 74-cypem

2-ecen. Teubyitipni ymOypsimthiy Oyilip KabGbipranapbina xyp-
risiireH MeaMaHanapel e3apa nepreHaMKyaAp Oonca, con Oyiiip Ka-
Obiprasap/ibiH apackiHiarsl OypeinTel 1° nanaiknen Tabbiaap.

M emy i ABC ymbypsimbinaa AB = AC, BM xoue CN — nepnenju-
kynsp meanananap (74-cyper). AB = p, AC =d pen Genrineiiik. Con-
aa B = BA + AW =5 + 14, ON =G + AN = + 15.8m
kone CN Menananapsi nieprienwKysp Gonransikran, BM - CN =0,
AFHH (*F*f [7;1-)(#1.1' 17);)= 0. By/1an mbFaThiHbl:

I O = e e
p~¢[—5d 5P +Ip-zlf0, Zp*d——d ->p =0,

3 o O 2 _Lime li—p
Hplld | cosa-5ldf -FlpF=o.

|p|=1d | xome a = 24 Gonranmpikran, coursl TeHmikTi GbLIAl Ka-

3aMBI3: %\ ;7- F-cosza - \]f\: =0, ocbinan cosZ A = 0.8, £ A4 = 37° 6o-
najipl.

Kayabs.=37°

3 -ecen Tebenepi A(-1; 1), B(-5; 4), C(7; 2) 6onarein yubyphim-
ThIH ayJaHbIH TabbIHAAP.
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Kepicinme, erep al I}.. SFHU 4(&-. b)=90° Gonca, oHaa
cos 4(3 i;) =0 Sonazasr. [lemek, a-b=0

Exi BeKTOpABIH cKanap KoOCHTIHAICIHIH aHbIKTAMAaChIHAH MBIHAHBI
anamei3: erep a {1 b Gonca, onna a-b =|a |-|b | Gonansi. lepGec xar-

naiifa aa =|a [ . aa ckansp kebeiiTinaici @ BeKTOPHIHBIH CKalAp KBajl-
parhbl Aen atanaisl Aa, a jen GenrizeHeai. BekTopabin ckaasip KBaa-

PaThbl OHbIH Y3bIH/ABIFBIHBIH KBA/IPATHIHA TEH ﬁﬂﬂﬂﬂl’l: gz - ‘ g |Z.
BekTopiaapabiH ckaisp keGeHTiHaICiHIH KacHeTTepi:
Wa-b=b-a;2)(a+b)c=da-c+b-¢; 3)a-(kb)=k(ab).
Teopema. a(x; vi) ®ame b(x; v;) BEKTOP.IAPBINBIN CKAIAP KO-
GeiiTinici Mmbina q)opmynamen opHeKTeeni: ab= X%+ Vivh:
A amenneyi i Ercp a men b BEKTOpIaphl KolnauHeap Gonmaca
wone @ =0A, b=0B Gonca, onma AB=b—d Gonausl (72-cyper).
CoHja BeKTOpIapbIH CcKamsip KeOeHTiHAiCIHIH KacHeTTepiH maiiana-

HbIn, MbiHaHe! anambs: (b—a ) =b + a —2b-a=|b |1 +|a |Z —2b-a.

Bynan ;E=,IT(H;\+\;\*]E*;T) CKCHi IIBIFAjIBI. “71:=x§+y_5,

(x

= 7(.&: +yi+ai+y— (e —x)—(n— ) =xx+ yy. 6onamsl.

2ty B—af

,—xF+(y,—y) Gonrauawikran, a-b =

Erep a wen b BEKTOpIaphl  KomnuHeap Gozca, oHJAa ja
ab= x,x: + yy, Terairi nypsic Gomansi (72, 2, 6-cyperrtep). Byn renaix
BEKTOpIapabiH eH Goamaranja Gipeyi Henaik Bektop Gosnran xarnaiina
Ja 1y peic 6omabl.

) B 2 7 o
o a A B

o4
o

i
@
o
>

s

72-cypem
Bynl Teopemajan wWbIFaThiHbL, erep a(aj;a.) wome b(bg;b,) Gonca,

onpa cos Z(a,b)=
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CYPAKTAP

1. BekTopap/abii apackinaarsl Gypeinn TyCiHiriHiH aHbIKTaMachin Gepinep.
2. Exi BekTop/siH ckanap koOeiiTinaici aen newi aiitann?

3. BexkTop/biH cKasAp KBaapaTsl Here TeH?

4. Exi BeKTOPBIH cKansp KoOeiTiHiCinin KacHeTTepin aTan WwbiFbIHIap.

5. Exi BeKTOP/IBIH MepreHANKYIAPIBIK MAPTHIH TY/KBIPHIMIAHIAP.

6. Kanzaii mwapr opbinjanrasia exi BekTop/biH kebeiitinaici: a) Tepic can-
Fa; 2) OH canra TeH 6oxans?

KATTBIFVIIAP

A denzeiti

102. Tendyiiipni ABC ymbypsimbinga AB = BC, £ B =30° (77-cyper).
a) AB wmen E: Q) AB men R‘.; 0) AC wmen BA BCKTOPJIapPbIHBIH
apachlH/are! OYpPHIITHI TaObIHAAD.

B N P

A (o] M K

77-cypem 78-cypem

103. MNPK pomGeiceinaa ZM = 60°, O — AuaroHajibAapbiHbIH
KubLIbICY HyKTeci (78-cyper). a) MN wmen NP; o) MK wmen PK ;
0) MN wen ﬁ(; B) MK wmen W; r) NO men PO BEKTOPJIAPBIHBIH
apackliH/arel OypBIITHI TaObIHAAD.

104. a =27 — j b =-37 + 4f xome ¢ = 1,57 — 0.27 BEKTOpIa-
pbi Gepinren. a) a xome b BEKTOPIAPbIHBIH CKaNAp KoOeHTiHaiCiH;
?) ¢ BEKTOPBIHBIH CKaJIAP KBaJAPAThIH TabbIHAAD.

105. Erep E(Z; 1) xone 5(—2; 3) Goxnca, (37 + 27)(217 - i;') kebeii-
TiHTiCiH TaBbIHAAp.

106. A(-4: —4), B(-2: 4), C(6; 6), D(4; —2) nykrenepi men AC xoHe
CD xecinainepinin, caiikecinuie, opranapsl 6onarein M xone N Hyk-
Tenepi Gepinrex. a) AB wen BC; ?) AC wmen BD; 6) MC men AN
BEKTOPIAPBIHBIH cKanap KebeiiTinaicin Tabbinaap.
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cebebi £ABC=a—y (ymbypbllITBIH CHIPTKBI OYPBIIIBIHBIH KacHETi
AC -siny
sin (a—y)’

TikOypoiTel ABDA-nan MblHaHbB anambis: BD = AB - sina =
_AC-siny-sina
T sin(a—y)

Goitbinma). bynan AB =

AC - siny - sina

=y d 6onajl.

. Isneninni Ouikrik BH =

KATTBIFVIIAP -

A oeneenti

280. Ywbypsiuteiy 6ip Kabbipracel b-ra, an OFaH Kapchl KaTKaH
Gypbimbi f-ra Ten. Erep: a) b = 8 cm, f = 135% 2) b = 4/3 1w,
= 120° 6osca, ocsl ymbyphIliKa ChIpTTail ChI3bUIFAH MIEHOCPIIH pa-
JIMYCHIH TaOBIHAAP.

281. a) Llenbepre imreil ChI3bUFAH YIIOYPBIMITHIH 2/3 cm-re Ten
KaObIpracbiHaH MIEHOEPiH LEHTpiHe AeiliHri KaubIKTBIK 1 cMm-re
TeH. Ochl KaGbIprara Kapchl skaTKaH OypeimThl Tabbiaap. o) AABC-
Fa CBIPTTAil CHI3BLIFAH MICHOCPAIH LEHTPI YIIOYPBILTHIH CHIPTHIHAA
JKaThIP, OHBIH A Oypbiiibl — el yiakeni. Erep AB =3 m, AC = 4 m xone
Same =3 M Bosca, Z A-Hbi TaGBIHIAD.

282. Cyiiipoypeiutet AABC-na CB=35 cM, sinZ C= 0,64, an oran
chIpTTail chi3blIFan menbepain uentpinen BC kabbipracbina jeiiinri
KambIKTBIK 0,5 cM-re TeH. 0,1 cM-re aeifinri gonaiknen AB kaGbip-
FAChIH TaGbIHIAP.

283. a) Teubyitipmi ABC ymdypsimbinbiy Tabausl AB = 18 cm, AC =
=15 cm. AABC-ra: 1) imTeii; 2) cbIpTTaii ChI3bUIFAH CHOEPAIH pa-
JMyChiH TabbiHaap. 0) YOypelluThiH eKi Kabbiprachl 6 cM jkaHe 8 oM,
an onapiblH apackiHiarsl Gypeimel 60° exeni Genrizi. Ocel ymly-
philliKa iTel chi3buIFan mendepain paauycein 0,1 cM-re aeitinri
JtiKneH TabbiHap.

284. a) Ywbypeiteiy eki kabsipracet 10 cm xkoune 7 cMm-re, an onap-

JIBIH apachiHIarbl OYPHIIITBIH KOCHHYCHI %-Ke TeH. Ochl ymbyphini-

ThIH aynaubiH Tabbinaap. o) Kabeipranaper CB = a wone CA = b Go-
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Wemyi 1) Aynausr Sassc =
=0,54B - AC - sinZ BAC  (75-cy-
AB-AC
AB-AC"
Herisri  TPHrOHOMETPHSIBIK

per), cosZ BAC =

5 <10 T X
Tene-TeHIIKTCH MbIHAHBI aJTaMBI3:

sinZ BAC = /1= cos’ZBAC .

2) AB wone AC BEKTODIApBIHBIH KOOPIHHATATAPB MEH ONAPIbIK
ckaasp kebeiTiHaiciH TabailbIK: A§(~4; 3); AE’(X; 1), AB - AC =
=—4-8+3-1=-29.

3) KaGbipranapblHblH y3bIH/IBIKTApbiH TabalibiK: AB = Ja+37 =5,

29° _ 28

~ /BT = /65,

s =2 g = = =
4) Conpa cosZ BAC = SJ(E’SIHABAC 1 25 .65 5765

75-cypem

28 5
5) Sypc=0,5-5- 65 - 5765 = 14 (k8. 6ipiik).
XKayabd s 14 ks. Gipaik.

Jo+y/2
4

Jlonenneyi. XOY koopauHaTanbik Kyiiecine
|OA | = |0B | = 1, 240X = 45°, ZBOX = 30° Gona-
Thinzaii OA xone OB BEKTOPJIApbIH canaifbiK, COHAa
ZAOB = 15° Gonazsl (76-cypet). MbiHa BekTOpJap-
AbIH ckansp kebeiitingicin Tabaiibik: OA - OB =
=1-1"-cos 15° = cos 15°. OA xone OB BEKTOpJIa-

4-ecemcos 15°= GoaTbIHBIH JAMCIICH .

76-cypem poisbIH KoopanHaTanapst: OA (1 - cos 45°% 1 - sin 45°%),
OB (1 - cos 30°% 1 - sin 30°), srun OA( /2, ‘/2) ()Tg( /3.1 3 ) Conaa
2
O - OF = ‘/25 /Z ‘/2— 1- ‘/EZ - ZETI—

/6 +/2
4

CombiMeH, cos 15° = , IdnIeniey Keperi e 0chl ei.

59
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@ : 1 f =
sin C-HbIH COHFBI OPHETiH S = 5:1[) - sin C opmynachiHa KOMbII, Mbl-

Haubl anameiz: S =/ p(p—a)(p—>b)(p—c). Monenney keperi ae ockl
eni.

5-ecen Kaboipramapsl 1 cM, 3 cM iKoHe AMAroHa bIapbIHbIH apa-
chIHaFbl Oy phiibl 45° GonaThin napanienorpamMm canyra 6oa ma?

IMemyi Ocwingaii ABCD napannenorpambl 6ap Gomansl aenik.
Ounbid BD xone AC nnaronasnbaapbi O HYKTECiHIE KHbIIBICATbIH GOJICHIH
(165-cypet). AO = x eM, BO = y cM zen Gearineitik.

Kocuuycrap Teopemacsl Goiibinma AAOD-nan: AD® = AO* + DO* —
—2+40 - DO - cos AOD, cos 135° = c0s(90° + 45°) = —cos 45°, 9 = x* +
B c t »?+2xy - cos 45°, an AAOB-nan: 1 =x* + y* —
1 — 2xy + cos 45° wbIFajIbl.
A Ochbl TEHIIKTEPAIH COJ JKAKTaphl MEH OH
3

D
B JKaKTapblH MYLIENEN a3aifThil, MbIHAHBI aja-

165-cypem MbI3: 8 = 4xy - cos 45°.

[MapannenorpaMHbIH aylaHbl S = %AC *BD - sinZAOB = % - dxy x
x sin 45° = 4 (cm?).
bipak mapasienorpaMHbIH ayJaHbl OHBIH iprejiec eki KaGbIprachl MeH
osapabiH apaceinaarsl 90°-ka TeH OYpBIITBHIH CHHYChIHA KoOeHTiHici-
HeH acraybl Kepek. Bisain xarnaiina 6y aynan 3 cM’-nen acnaybl Kepek.
Jlemek, MyH/1aii mapaJuiesiorpaMm caiyra Gonmaiiasl.
K ay a6 b1 Boamaiizsl.
B 6 -ecemn KacbiHa Gapa anMaiiThiH 3aT-
ThIH  OMiKTiriH Kanaii emmeyre Gomazst
(166-cypert)?
Ilemyi 3aTka xkakeinjgan Gapa ana-
ThIH/Ail Teric XKepjeH exi OyphILIThIH IaMa-
\ Ay C4q coii: ZDAB = a, ZDCB = y xone AC kecin-
aicin emmeiimiz (166-cyper). Conaa A4ABC-

AB ___AC
siny sin(a—y)

JlaH  MBIHAHBI  ajlaMbl3:

166-cypem
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7. BekTopnapabl ecen wWbifapyaa kongaHy

TakbIpBINTBI OKY OapbichInIa:
* BEKTOpPJIap/ibl ECENTEp MWblFapy/a Koananyasl Ginerin Gonacwinaap:
* ecenTep/i BEKTOPILIK dicren memyai 6inecingep.

1-ecemn. Kaiicsibip marepunanasin O B c
nykrecite P =2 H xone F = 3 H xywrepi Ty-

cipinren. Ochl KymTepai KeckiHAeHTiH Bek- F

TOpJAp/BIH apackiHaarsl Oypeim 60°-ka TeH.

P xoue F kywTepiHin TeH acepii Kywin Ta- o — A

GBIHIAp. P
Iemy i Pxoxe F kymTepi MeH onap- 79-cypem

JIbIH TEH oCepIi KyLliH, colikecinime, OA, OB wxone OC BEKTOpP/IapbIMEH
Genrineiiik (79-cyper).

Bekropnap/el Kocy epesxkeci OoiibiHima: OC = OA + OB. Couna
OC"=(OA +OB)*=0A" +20A OB + OB =0A*+204 - OB cos £ AOB+
+08’.

BeKTOp/ABIH CKaJAp KBaAPaThl OHBIH Y3bIH/IBIFbIHBIH KBA/IPAThIHA TCH
GONATBIHABIKTAH, MbIHAHbI aJlAMbI3:

OC’ = 04’ +204 - OB - cos 2 AOB + OF’,

0C= /2" +2-2-3-c0s60°+ 3" = /19 (H).

Kayabsol. /19 H.

2-ecen BC = a, AC = b, AB = ¢ Gonatein A

ABC ywbypsimst Gepinren (80-cyper). cosZC-

HbI TaBbIHIAP. ) c
Memyi. Bexropnapasl asaiiTyabin epe-

xeci Goiipnma AB = CB — CA. Couna |AB[= C a B

=AB =(CE—CA)=CB —-2CB-CA+CA" = 80-cypem

=|CBf+2|CEB|-|CA | cos«C +|CA[. |AB |=c, |CB|=a, |CA|=b

_d+b-=¢
Kayabo. cos£C= oab
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107. Erep: a)\a\—\h\—e Z(a,b)=60% 9)|a|=5, |b|=2/3,
Z(a,b) = 150° Gonca, @ xome b BCKTOPJIAPBIHBIH CKauAp Kebeii-
TiHAiciH TaGbiHxap.

B oeneeni

108. K nykreci — Tenkabbipransl MNP ymOypeimbiabig MP KaGbip-
FachIHBIH OpTacel, MP = 4. a) MN xoue ﬁ; 2) MK sxome NK ;
6) MP xone PK ; 8) MN xone NK BEKTOPJIAPBIHBIH CKaIAp Kebeii-
TiHAiCiH TaGbIHAAp.

109. a (-4; 0) xone b (4; -4) BEKTOPJIAPBIHbIH apachIHAarkl OYphILI-
ThI TaOBIHAAP.

110. TeGenepi M(—Zﬁ; —1), N(0:1), K(0; —1) Gomareis ymoypsiii-
ThiH M GypbitbiH TabbIHIAP.

111. Henuik emec E(m; n) KoHE ;(An; m) BEKTOPJIAPbIHBIH MEpPIeH-
JHKYJsp GONATIHBIH JAMCIICHED.

112 a = mT*j xoHe b =(2m— 1)7+7 BEKTOPIIAPBI MEPICHIHKY-
nsp GonateiHAall m-HiH GapiIbIK MOHIEPiH TaObIHAAp.

113. ABCD rikroprOyphimbiHbig AC AMArOHANIHIH Y3bIHABIFI 4-Ke
ten. AC-AB + AC-AD TabbIHIap.

114. KaGsipracel 5-ke TeH Gomatein ABCD wmapuibichl OepiireH.
(AB —3BC)* TabbiHAap.

115.a) @+ b)'=|a[+|b[—2a-B;0) @+B)a-b)=|af—|b[
GOMaTBIHBIH JI2NICI/ICHIE.

C oenzenti

116. TTepumerpi 12-re Ten Gomatein Tenkabbipranel ABC ymbyphbi-
bt Gepinren. (AB — 2AC)*-Thi TaGbiHAap.

117. la|=|b|=2, 2@, b) = 60° exeni Genrini. |a + b |-ust TaGhin-
nap.

118. ABCD napanaesnorpamsi Gepinren. AB-AD = 0,25(AC* — DB%)
60MaTBIHBIH JAICI/ICHIE.
19.a)a-b<lal|bla)@b)<a
120. cos 75°-Tbl TabbIHAAP.

* TeHCI3Airin ranenaenep.
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apaceiHaarel Gypeim 50°. P okoHe F KkymTepiHin TeH acepii Kyurin
1 H-ra aeifinri gonaiknes Tabbinaap.

122. Canmarer 3 H kyk kexxkuekke 30° Gypsim xkacaii kenberen Te-
ric 6erre opuanackad. JKYKTiH ChIPFBIN KeTNeyi ymliH OHbI KaHZaif
KYILITEH ycTan Typy Kepek?

123. Kyc onrycrikke 50 KM/CaF MEHIIIKTI JKbUIAAM/IBIFBIMCH YILBII
Gapazpl. LIprFrpicTan 10 kM/caF KbLIIAMIBIKICH COKKAH JKCIT OHBI yITy
GarpIThIHAH aybITKbITa/Ibl. KyCTBIH JKepre KaparaHaarbl KbUIIaM/Ibl-
FbI Kanaait? KayaObin Gipiikke aeiiiH JoHreaeKTCHIEP.

B oeneeni

124. Jlenenin Kaiiceibip nykrenepine F xone O Kymrepi Tyci-

piares, |F|=10|=4H. Con KYIITEPAIH TeH acepai Ky 4/3 H.
F xone 0 KYLITEPiHiH apachlHiarsl OYpbIITH TaOBIHAAD.

125. JKasbiKThIKTarbl Kaiichibip kyk ABC ymOyphIlIbIHBIH MeaHa-
HAJIApbIHBIH KHUBLIBICY HYKTeci GomarbiH O HYKTECiHIE OpHaIacKaH.
Oran OA, OB xone OC kymTepi tycipiaren. JKyk opHsiHaH KO3-
rasnael Ma? XKayabein Tycinaipinaep.

126. Hyp-CynTanHan yuisin mbiKKan exi ymakrein 6ipi Opan kana-
chiHa, ekinmici Anmareira Ger ansl. a) Erep Hyp-Cynran men Opan
ayexaiinapsiubiH apacel — 1 395 kv, Hyp-Cyntan Men AnMathbiHiki —
973 kM, Opan Men Anmatsitiki — 2 109 kM Gosica, yurakrapabiH Ko3-
FaJBICHIH OCiHENCHTIH BEKTOPIAP/ABIH apachiHAarkl OYphIUTHI Ta-
6biaap. 9) Erep 6ip ymak Hyp-Cynraunan Opanra, an exinmici
Anwmarsiian Hyp-Cyaranra yuica, oHa oHaail OypbIIITBIH IIaMackl
Kanfaii 6omaze1?

127. AB xone CD Ty3yinepi MeH onapja KaTaTbiH AB (3; 4) xone
CD (m;2) BEKTOpJIaphl Gepisires. m-Hix KaHaai MoHiHIe OChI BEKTOP-
Jap nepreHuKynap 6omnaub?

C deneenti

128. 171'(4; 5) BekTopsl: a) 4x + Sy = 0; 2) 4x + Sy = 7 TenaeyimMeH
Gepijired Ty3yre neprneHHKyIsp 60MaThIHbIH J10JIeICHAC).

129. Erep: a) A(2; 3), C(0: 4); 0) A(-14; 15), C(5; 10) 6osca, AC Bek-
TOPBI JKaTKaH TY3Y/liH TEHICYiH XKa3blHAAp.
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278. A xone B HyKTenepiHje KMBLIBICATBIH €Ki meHOep MeH omap-
st MN oprak xaHamacel Oepinres, mynaarsl M xone N — xkaHacy
Hykresnepi. AB ty3yinin MN kecinzicin Kak 6eseTiHiH 1anenaeHaep.
279. Oprypai kabwipranel BAC ymOypeimbinbin AN GuccekTpHca-
Cbl: @) OHBIH AH OHIKTiri MEH OFaH CBIPTTAil CHI3BUIFAH LICHOEPIiH
AD nuametpiniH apachiHAarel OyphIUTEl Kak GeneTiHin; 0) AH GHikTi-
ri MeH AK Me/IHaHaChIHBIH apachiH/Ia KATAThIHBIH Ja/e/ICHIC].

IMMPAKTHKAJIBIK TAIICBIPMA

Ke3 kenren ym ymOypbiin caiblil, OJapAblH OPKAHChIChIHA imITei
wenbep ceisbiaap. Ockl menGepiepain paanycTapsl MeH ymoypbiii-
TapAblH KaOblpranapbin emenaep. YiOypollTeiH ayJaHbl MEH MepH-
MCTPiHiH JKOHE imITel Chi3blIFaH WEHOEPAIH paaHyChIHBIH apachiHAa
KaHzail Toyesinik opHaTa anackinaap?
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3-ecemn. Erep A(x;; y,), B(x,; y,) 6osca, AB BEKTOPBI JKaTKaH Ty3y-
JUH TeHJeYiH a3y Kepek.

Wlemyi Ispeninai Tenaeyai y = kx + b Typinje ka3aifbik xoHe
k men b monzepin tabaiibik. Ty3y A(x,; y,) HYKTeci apKbLIbl OTCTiHIKTEH,
¥, = kx, + b Gonamel. Ochl TeHaikTeH b-Hbl TabambI3, OHBI y = kx + b
TEHJICYiHe KOJBIN, MbIHAHBI amambi3: y — ¥, = k(x — x,). Ocbl Tenaeyre
B HyKTeCiHIH KOOpAHHATaNapblH KOMbIN, MbIHAHBI aNaMbi3: y, — ¥, =

= k(x, — x,). Bynan k= Gomazbl. k-HBIH MAHIH y — y, = k(x — x))

1

: ™ : PR : —ih

TEHJIeY1HE KOHBII, 131C/IIH/1 TCH/CYAl aJlaMbI3: y — y; = Yl x—x).
Xi

V, # y, WapThl OPbIHJAJIFAH XKaFJaiIa COHFbI TCHACYNIH €Ki KaFblH
+ 3 : 3 i X =%
¥, — ¥, MOHiHe Geuin, MbIHA TYPACTi TeHACYi anaMbl3: =—"
s 2" X

¥, arun AB Bextopsl Ox ocine mapaniens Gonca Hemece

Erep y,

COHJIA JKaTca, OHJA i3AeNiH/l TeHaey y = ¥, TYpiH/e JKa3bluaibl.

Erep x, = x,, sarun AB BekTopbl Oy ocine napannens Gojica Hemece
COHJIA JKaTca, OHJIA i37eNiH/l TeHJey X = X, TYPiH/e JKa3blIaibl.

b 3 Vi X X,
. *-; erep y, = y, 6oica,
= 2

Kaya6u Erep y, # y, 6oica,

¥ =y erepx, =x, 6onca, x = x, Gonausl.

4-ccen. a woue b Ty3synepi, coiikeciHie, MbIHAa TCHIEYJIEPMEH
Gepinren: y = k;x + b, xoue y = k,x + b,. Erep k, - k, = -1 6onca, onna
al b GonaTeiHbIH 1271€IICY KEPEK.

Honenpeyi. arysyinpe A(x;; kx, + b)) xone B(x,; kx, + b)), an
b rysyinne C(x;; kox, + by) kone D(x,; kyx, + by) HYKTenepin TaHAaibIK.

Couna AB (x, — x,; k,(x, — x))), CD (x, — x;; AI:—(x: —x), AB -CD =
|
=@ -x)+ k‘(~/\lf)(.\': —x,)’ = 0 Gonanst. [emex, AB LCD xoue alb.
1

KATTBIFVIIAP

A oenzenii
121. Kaiichibip marepuanabik Hykrere P = 100 H xone F = 200 H
xymrepi Tycipinren. Ocbl KymTepai KeCKiHJACHTIH BEKTOPIapabIH
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Opiraap. 2) [lenbepain KHbLIBICATEIH €Ki XOPAACKIHbIH Gipi KHBLIBICY
HyKTecinge 12 oM xkone 18 cMm-re TeH Kecininepre, an ekinmici 3 : 8
KaTblHACBIH/all Kecinaiiepre GeniHeai. ExiHIII XOpAaHbIH y3bIHIbI-
ruid Tabbiap. 6) llendepain AB xone CD xopaanapsl M HykTecinae
KubLIbicansl. 4B =15 cm, CM = 9 cm, MD = 4 cm, an A HYKTeciHeH
C nykrecine aefiinri kawbikTeik 11 cm Gonca, ochl Xopaanapasii
apackIHarel CYifip OyphIITHI TAOBIHAAP.

B oenzeni

273. llenGepain 2,6 cM-re TEH paJuyChlHAa OHBIH LCHTpiHEH 1 cm
KawbIKTeIKTa C HYKTeci Genrinenren. C HYKTeCi apKbUIbl 5 CM-Te TCH
AB xoppuacsl xkypriziaren. AC xone CB kecinzainepin tadsiHaap.

274. IllenGepaen Thic xarkan A HykTeci apkeiibl menbepre AB xa-
Hamacel (B — xanacy nykreci) mex mendepai C skoHe D HyKTenepinae
(C nykreci A MeH D-HbIH apachiH/a KaThlp) KHATBIH KHIOUIbI JKYp-
rizinren. AB =16 cm, AD = 32 cm, an meHOep/IiH UEHTPiHEH KHIOMIbI-
Fa JeHiHri KambIKTBIK 5 cM-Te TeH ekeHi Oexriai Gosca, meHGepain
pannychiH TabbIHAAP.

275. UlenGepaen Thic kaTKaw B HykTeci apkbiiel menbepre BM
(M — xanacy nykreci) men menbepai C sxane D nykrenepinje (C Hyk-
Teci B MeH D-HbIH apachlHia jKaThip) KHATbIH KHIONIBI XKYPri3iareH.

BD =12 o, BM = &

Y3bIHILIFBIH TaObIHIAP.

276. a) TikOypeimThl ymOypsiIThIH KaTeTTepi 6 cM xoHe 12 oM.
OHbIH TiK OYpBIMIBIHAH JKYPTi3iireH GHCCEKTPHCACHIHBIH Y3bIH/BIFBIH
Tabbinaap. 2) Erep AABC-na AC =7 cm, CB = 9 cm woue AD = CD
6osca, onbiH CD GHCCEKTPHCACHIHBIH Y3bIH/BIFBIH TaObIHAAD.

- CD exeni 6enrini 6osca, BM keciuaiciHin

C oeneeni

277. lllenGepaen Thic kaTKaH M HYKTeCi apKblibl OFaH €Ki KHIOLIBI
Kyprisinren, onapasin Gipeyi menGepai 4 xone B, exinwici C xone
D nykrtenepinge Kusasl. MA - MB=MC - MD GonatbiHbIH Jde-
aenzep.

23
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141. Tabaunapsr BC xone AD Gonatein ABCD Tpaneuusichl Gepin-
ren, M xane N nykrenepi, caiikecinme, AB xone CD xabbipranapbi-
upiH opranaps. AC kone BD BEKTOPNGpbIHBIH KOCHIHBICHIHA
Ten Gonathii BekTOPABIH MN BEKTOpbiHA KOJUTHHEAp GONATHIHBIH
JnenAeHEp.
142. Erep: a) al= 5, |5 [=85 2(d.b) = 60° Gonca, a kone b Bek-
TOPJIAPbIHBIH KOCBIH/BICBIHA; 9) \;]= ‘/5, |7;|=8, 2(a,b) = 45°
Gosica, b — a BEKTOIAPBIHBIN AilbIPLIMBIHA TEH GOATEIH BEKTOP/IBIN
Y3bIH/IBIFBIH TaObIHIAAP.
143. Bexrtopsap/pl mnaiiajgaubin, NapauieforpaMHbiH JHaroHalb-
Japbl KBaJPaTTapbiHBIH KOCBIHABICEI OHBIH KaOblpraJapblHbIH KBaj-
PaTTapel KOCHIH/BICBIHA TeH GONATBIHBIH AdICIACHIED.
C odenzeiti
144. Pamuycer R Gonarein menbepre imreii Tenkadbipranst ABC yu-
Gypsiutsl cansiaran, MA® + MB® + MC® KoChIHBICHIH TaBbIHIAP, MyH-
narel M — menbepin Ke3 KeareH HyKTeci.
145. Bekropnap/pl naiiiananbin, ymoypelnThin OHIKTIKTEpiH Kam-
THTBIH TY3yJIep/iH 6ip HYKTe/Ie KMbLTBICATBIHBIH J1QJICIICHACD.
146. Lentpi O Gonatein menbepain AB wone CD exi nepneHauKy-
nsp Xopaackl K HYKTECiHAE KUBLIBICAIBI. OA + 0B +0OC + 0D =
= 20K GonaTeIHbIH AOTCACHICD.
147. 4 xome B wuykrenepi Oepinren. MpiHa TEHAIKTEp OpbIHIA-
naThiuAai Gapabik X HyKTenep JKHbIHBIHAH TYPaThiH (DUrypaHbl
cansap: a) |XA+XB| = |[XA—XB|; o) |AB—AX| = |AB|;
6)|BA +AX |=|AX |.

O3IH/I TEKCEP!
148. 1A) 81-cyperre kepcerinrenzeii aeunere F, F,
skone F, kymrepimen acep etken. Ochl Kymitep-

JUH TeH ocepii KYITEpiH canbiHaap.
2A) AB = 4 cm keciupici men oran Tricti C HYK-

Teci GepinreH. CK = %ﬁ BEKTOPBIH CalbIHap.
81-cypem
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= 2R GonaThIHbl 1a IMCIICHE.
a b

sinA ~ sinB

= 2R xoHe

(o AB
Jon ockinait, P sinC

Ochbl ecenTiH wWIEUIyiHEH CHHYCTAap TEOPEMACBIH:

e : i s s
= 2R panenaeyin Tarbl 6ip d/1ici IILIFATBIHBIH €CKEPTE KETEHIK.

2-ccen. Paanycst R Goaarein mendepre imreii
ChI3bLIFAH, Kabbipraaapsl a, b, ¢ 6oaaTein ymody-

abc
PHULTBHIH ayAaHbl S= "= 00JaTbIHbIH Jd1ei1ey

4R
Kepek.
HNonenneyi. AABC Gepinren Goncein (164-cy-
O S= l’b ifi A BC . IR G 164-cypem
per). Onbir aynanbt S = - be-sind. o == on-
abe

FAaHJIBIKTaH, SinA = 2‘;5 Gomaner. Cona S = . JMonenney keperi je

4R
0ChI efli.

3-cecen YmOypbimTein S aylaHbl OHBIH p KapThl HepuMeTpi
MeH oFaH imTeil ChI3BLIFAH WeHOepAin r PAAMYCHIHBIH KobeiTin-
nicine Ten: S = pr. ©O3irinen gonenaenaep.

4 - e cen. Kabeipranapsl a, b xoune ¢ GonaTeid ymbypbilThIH aya-
HBl S = /p(p— a)(p— b)(p— c) GonaTbiHbIH JoNeNACy KePeK, MyH/1a-
FbI p — YWOYpBILITHIH 3KapThl nepumetpi (Fepon dpopmynacel, 6. 3. I F-Fbi
CIKEIT] FPEK OKBIMBICTBICHI).

Honenpgeyi. ABC ymOypblmbIHBIH aylaHsl S = ;a[rsin (6

(164-cyper).

sin C-Hb1 @, b, ¢ %aHe p apKkbUIbl OpHEKTETiK. sin’C + cos’C = 1 Gon-
FauabIKTaH, sin C = y/1— cos’C Gonabl.

Kocumycrap reopemach Goiibinma ¢ =a’ + b* —2ab - cos C, 6y aan cos C=

adl ; o -V Qab)* = (@ +b" = )’
L el N s|nC=\/1—(“ b ‘)=/ ab)® — (@ &

2ab 2ab Qab)’

_ [Cabtd+b - H@ab-a - b+ ‘/uwwrmob—uu-*-a—mu —a+h _
(2ab)* (2ab)*
_ V20— 20-b20-a) _2/pp-a(p-bp-o

2ab ab
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8. «BekTopnap» 6enimiH kaWTanayra apHanfaH
XaTTbiFynap

A oeneeni

130. MN (2; 3) BeKTOpBI KaTKaH Ty3y/iH TeHaeyiH kazyra Gona ma?
Kayabbin Tycinaipinaep.

131. TeGenepi A(-7; 5), B(3; —1), C(5; 3) 6onarsin ymbypsim Gepin-
reH. a) Oupiy BC kabbiprachina napasmienb 6omatein MN opTa Chbi3bi-
FBIHBIH; 0) BH OMIKTIriHiH TeHeyiH jKa3bIHAap.

132. E(Z; 0) men CT)‘PZ: 2) BeKTOpIapbIHBIH XKoHE AB Men CD
TY3yJIepiHiH apachiHAarsl OyphIIThl TAOBIHIAP.

133. MbiHa TeHgeynepmer OepiinreH Ty3ylepaiH apaceiHAarsl Oy-

P : 1
peinThl 1°-ka geifinri gonaiknen TaGeiHmap: a) y = 5y = 4x;

9)y=-x+3,y=2x+3.

B oeneenti

134. Tebenepi A(-2; -2), B(-3; 1), C(7; 7) xone D(3; —1) Gonarsin
TOpTOYphil Gepinren. OHBIH JHaroHaNbAaphIHbIH APachlHaaFel Oy-
PHILITHIH CHHYChIH TaOBIHAAP.

135. Erep: a) A(-6;-2), B(4;8), C(2;-8); a) A(-2; -2), B(1; 1),
C(3;-7) 6onca, ABC ymOyphIlIbIHBIH ayIaHbIH TaObIHIAP.

136. a4 =61 + 37'. b =37 - 27 BEKTOPJIAPbIHA TYPFbI3BUIFAH Mapaj-
JIe/IOrpaMHbIH ay1aHbIH TabbIHAap.

137. ABC ymbypoimpinbii AC kabbipracs 14 cm-re TeH. BC kaGbip-
racbiHa oHbl BK : KC = 2 : 5 kareiHachiHaaii Generin K HykTeci, an
AB xabwiprachina OHbl BM :MA=15:2 xarbiHachiHAail OeseTin
M nykreci Genrinenren. AC kabbiprachina napamienb 0oJaThiH
KP men MN xecinpinepinin y3biH/birbiH Tabbinaap (PEAB, NEBC).
138. AB = 4 cm xone ZA4 = 30° Gonarsin ABCD poMOBICHIHBIH
AC puarouani y3eIHAbIFBIH TabbIHAD.

139. IlenGepain OA, OB, OC paauycrapsi iyprisiaren. Erep OA +
+ OB = 0C 6Gonca, Z AOB-ubi TaGbinaap.

140. Bekropnap/bl KoJAAaHbil, poMO JAHArOHANbAaPbIHbIH MEPIeH 1~
Kynsp GOaTbIHBIH J1d/1CIICHACD.
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21. TpuroHomeTpUsiHbI YWOYpPbIW ayaaHAapbiHbIH
daopulynanapbm KOPbIThIN WbiFapyfa XaHe ecentep
WwhiFapyaa Konaavy

TakbIpBINTHI OKY GapbIChIHIA:

* YmOypLITBIH ay/1aHbl, KaGbIpranapbl MCH OFaH ilITeil JKOHE CHIPTTAii Chbl-
3UTFAH UICHOEPIIEP PauyCTApBIHBIH aPACKIH/IAFEl TOYCIIIIIKTI epHeKTeli-
Tin popmynanapab Ginecinaep;

* con (hopMyamap/Ibl ecenTep UIbIFapy/ia Kogany sl Ginerin Gomacsinaap.

l-ecen Kes kenren ymOypelmThiH KaOBIPFACBIHBIH OFaH KapChl
JKAaTKaH OYpBINIBIHBIH CHHYCHIHA KaThIHACHI yWIOYPHIIIKA CBIPTTAl Chbi-
3pITFAH eHOepAiH 1naMeTpine TeH GOnaThIHbIH JdJIeI/Iey KepekK.

HNonenneyi. AABC Gepinres jkoHe OFaH ChIPTTAil ChI3bLIFAH IICH-

Oepain uentpi O, pagnycsl R GoJIChIH. ﬁ]c; = 2R GOaaTHIHbIH AdIEI-

neiik.
Erep wenGepain ueHTpi ywOyphIuTEIH KabGblprackiHAa Karca
(163, a-cypet), onna on TikOYphIITEI GOAFaHbl, COHIBIKTAH f{a =2R.

Erep wenbepain uentpi AABC-ubin iminzae xarca (163, a-cyper), onia
wenbepain BD anametpin kyprizemis, conna £ BDC = ZBAC (BC no-
FachIHA TipeneTiH imTeil cei3buiFan OypeimTap peringe). TikGypoimTsl

. B8 . BC
ABCD-jaH MbIHAHBI allaMbl3: D 2R. lemexk, i

Gepain uentpi A4BC-ubIH chipThIHAA Katca (163, 6-cyper), onjaa £D =
= 180° — £ 4 xomue sin(180° — £ 4) = sin 4 GonranabIKTaH, Oy KaFaaiiaa
BC
sinA

a) B 2)

=2R. Erep uien-

aa = 2R Gonajbl.

yc A c
>
A D

163-cypem

126
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6. BekTopnapabiH apacbiHAarbl Gypbil.
Eki BekTOpAbIH ckansap kebeutiHaici

TakbIpBINTBI OKY OapbIChIHIA:

* eKi BEKTOP/IbIH apachiHarsl OYpbIlI TEeH eKi BEKTOP/ABIH cKansp KebeiiTin-
nicinin anbIKTamackin Gizecinaep;

* eKi BEKTOP/BIH CKaaAp KOOEHTIHAICIH koHe BEKTOPIAPAbIH apachiHAAFbI
OypbiThl Taba anackiHAAp;

* eKi BEKTOP/BIH ckanap kebeiiTinmicinin Kacnerrepin Gine xoHe Konaana

anaceiijaap.
Hondix emec a xane b BEKTOP- ")5 2 c g A
NapbIHBIH apachlHarsl Oypeil jaern &

facTankel HyKTeci opTaK 60IaThIH / a

onapra TEH BEKTOPIapAblH apa- -
CBIH/AFBI OYPHIITHI aTaiiabl. Benri-

nenyi: Z(a,b). Meicansi, 71-cyperte Z(a,b) = Z(CA, CB )= Z ACB.
Bekropmapasin apackingarsl 6ypeim 180°-Tan apTeik 6ommaiiast. bipaeii
GarbITTaNFaH BEKTOPJIApAbIH apachiHarbl Oypbim 0°-ka, an Kapama-

71-cypem

Kapchl GarbITTajraH BEKTOPJIApAbIH apachinjaarbl Oypeim 180°-ka Ten
el ajibIHa/IbL.

Exi BekTOpABIH cKaasip KeoOeiTinaici jgen oJapabin y3bIHABIK-
TAPLIHBIH 0CHI BEKTOPJIAPABIH APACKIHAAFbI OYPHINTHIH KOCHHYChI-
Ha KeOeiiTinaicin araiiabl. bearinenyi: a - b uemece ab. Aubikra-
Mack! Goitbiama @b =|a |-|b |-cos Z(a,b). Byn anbikTamMagan wsira-

Tl cosZ(a,b)=

Erep exi Hoaaik emec BeKTOPAbIH cKajasp Kebeiitingici nosre
Ten 6oJica, OH/A 0J1ap NMEPNEHAHKYJIAP 60aa/1bl KOHE, KepiciHiie, erep
HOJTIK eMec BEKTOPJIap NeprneHauKyisp 6oca, OHIa 0J1apabiH CKa-
asp kebeiitinaici noare Ten Goaaasl.

Ieibiven 1e, erep a-b=0 xome a wmen b wentix BEKTOP-
nap Gonmaca, OHZAa aHBIKTaMaaaH cosZ(a,b)=0 wsirazsL. Jemexk,
2(a,b)=90".
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ceiHaarsl Oypeiuel 60°. Erep napanienorpaMHsIH ayIaHbl 30/3 om’-
re TeH Gosica, OHBIH KaObIpFanapbl MCH CKiHIII JHaroHaiH TabbHaap.
241. a) IMapannenorpaMHbIH KaOblpraapsl 3 cM koHe 3,5 cM-re, a
OHBbIH JMaroHanbAapeiHbiH Oipeyi 5,5 cm-re TeH. [lapannenorpam-
HBIH eKiHmi anaronanin tabbinaap. 2) IMapanienorpaMHbIH JHaro-
nanbaapbl 14 cm xone 18 cM, an KaGbipranapblHbIH KaThiHAckl 4 : 7
KaThIHAchIHAai. [1apaienorpaMHbIH MepHMETPiH TaObIHAAP.

242. a) Kabsipranaps! a, b, ¢ GonarsiH yumOypbILITEIH M, MeJHaHA-

CBIHBIH Y3BIHBIFBIH M, = %‘/ 20 +2c—a’ (hopmynaceivmen Tabyra

GONaTBIHBIH JAJICIICHED.

9) Kabeipranapsi 7 cM, 11 cM sxone 12 oM GonaTeid ymby philThIH yiI-
KCH KaObIpFachiHa XKYPri3ijireH MeHaHACKIHBIH Y3bIH/IBIFbIH TaObIH-
nap.

243. a) AABC-na AB = 10 cm xoHe MeauaHanapst AM = 2/6 cM,
BN = ‘/ﬁ cM. Ocoi ymbypoimteig AC mMen CB KaObipranapbiHbiH
Y3BIHABIKTApbIH TaObHAAp. 9) AABC-HbIH AM MeH BN MeanaHanapst
nepreHanKynsp xkoue K nykrecinae kubisicansl. Erep AC = 12 oM,
BC =9 cm Goxnca, AB kabbiprachii TabblHaap.

244. KaGsipranapsi: a) 5 cm, 12 oM xone 13 cm; 9) 7 cM, 8 oM koHe
9 cm; 6) 6 cM, 8 cM xoHe 12 cM; B) \/{} cM, \/ﬁ CM XKoHEe \/27() cM Go-
JIATBIH YIIOYphIITEIH OyphiTapbiH Ta0bIHIAP.

C oeneenti

245. a) YwOypsimtei nepumerpi 30 cm. Erep ymOypsimthin Guc-
cekTpucackl OHbIH 14 cM-re TeH KaGbiprachiH 3 :5 KaThiHacklHAail
Gence, cost KabbIprara Kapchl )aTkaH OypeIThl TabbIHAAD.

9) Kabeiprachl 10 cM, oran kapcel xarkan Oypeiiibl 45°, an ayaaHsl
8 cM’-re TeH GOaThIH YIIGYPHIITEIH IEPHMETPIH TaGbiHAAp.

246. Erep TopTOYpHIMITHIH KapaMa-Kapchl KaObprajapblHbIH KBaJ-
PATTaphIHBIH KOCBIHIbIIAPEl TeH 00Jica, OHBIH JHArOHANbIAPBIHBIH
apacklHarkl OypLIITHL TaObIHAAD.

110
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9)

cA

L

AO:0B=1:6, CO:0D=1:3,
BO-40=20; CO-? BO-?

10)

DO -CO =11, A0 + OB = 16,

AO@:; OB=5 :3; .CO—Y OB~

T14. dypoic Konbypoiuumaposiy Kabvipeaiapoiisiiy

Y36LHOBIKMapsl Men ayoanoapsin maoy

a — JIyphIC KONnOYphIITEIH KaObIPFachl; 7 — KabbipraJapbiHbIH CAHbI;
R — xenOypsIlIKa CHIPTTAl ChI3BUIFAH MICHOCPAIH pagHychl; r — imTei

CBI3BLIFAH MICHOEPIIH PauyChl; S — IyphIC KONOYPHIITHIH ay1aHbl.

1. Benrici3 anementrepai TabbiHaap:

1) [} n-1? 2) [0} n-1?
a-1? a-?

3 r-? \AG/ r-?

A S-? B 5-?

3) 6] n-1? 4) n-1?
a-"? a-1?

¢ r=? 4 60° r=1?

Am. A s-? A B S§—2

5) n-? 6) (0] n-1?
E " R-? 7 a-"?
T 8 M -2 B -7

A §=9

7) o 8) o a-?
A A n-1?

A r=17 é r=?
B e M6 N S
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9)

>
)
wu

s

BD-?

L

10) A

AC=2

2. Benricis anementrepi TabbiHap:

1
) A

D

D

B

2) C

v
|

BO-? oc-?
3) 4) E
[N\ ol
F
) N,
N K
KE=7, ON-? EK=10; ET-?
5) 6)

0}

BO-A40=5; A0O-? BO-"?

CD=17,KB -4AK=4;
AK-? KB-?

7)

©T O

O

AO:0B=4:3; AB-?

=)

4 /D

BO:0OD=1:4. BD-?
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Memyi £4=180° - (£B + £C). Cunycrap TeopeMachlH naiijia-
a-sinB a-sinC

naHbin, MblHaHbl Tabamsis: AC = = , AB = 2 . Mbicansl,
sinA sinA

erep AABC-na BC = 5 am, ZB = 30° ZC = 45° Gonca, onna £4 =
—180°—75°= 105°: AC = BC:sinB __ 5:0.5 _ — BC:sinB _
=180°-75°=105° AC snA < 0,966 2,59 (1m), AB SnA  ~

50707 _
= 0966 = 3,66 (am).

Kayabs. AB=~3,66 am, AC = 2,59 am, £A4 = 105°.

C 3-ecen (yw xabvipzacer GotbiHuwa yudy-

a pollumol weuty).
A B Bepinreni: AABC, BC = a, AC = b, AB = ¢

2 (148-cyper).
148-cypem Taby kepek: £A4, £B, ZC.
Il emyi Kocuuycrap teopemachkl GoiibiHma cosA = HZCT’
cosB=% +2:C_ L5 Erep canbik Monaepi 6epinren Gonca, oH/a Kecte-

JICH HeMece KaJbKy/IsaTOp/b! naiianausii, A xoHe B GypbiiTapbin Taba-

Mbi3. £ C = 180° — (£ A4 + £B). Mbicansl, erep a = 2, b = 3, ¢ = 4 6oinca,

9+16—4 _ 21 4+16-9 _
24 24 16

i

=16 = 0,688, ZB = 47° £ C=180° - (29° + 47°) = 104° 6onazbi.

Kayabor £4=29% LB=47° £C=104°

OHJa COSA = =0,875, £4=29° cosB=

CYPAKTAP

1. «Ymlypeimtap/s! wemry» aen Hexi aiiraani?
2. YwubypbimThl OHBIH: a) KaBLIPFachl MeH €Ki Oypbilibl: 9) eki Kabbiprachi
men Gypoiuis; 6) yur KaGeipracs! GoiibiHIIa menry Tacinin Tycinaipinaep.

KATTBIF VAP

A oeneeiti
247. Erep:a)AB=4cm,BC=5cMm, ZB=110°9)AB=2 1M, BC=5 1M,
ZA=40°6)BC=4cm,AB=3cm, £ZA4=120°8)BC=3 cm, AB=4cMm,

112
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a, R L d, d, S
S5
JLYphIC 2/3
anTeIOYphILT 21/3
2

12

=

2/3

T15. lllenbep men ouviy 002aculubl Y3bIHObIZbE

1. IlenGepain y3piuabiFsl (C) MEH JA0FanapbiHbIH Y3bIHABIFBIH (/) Ta-

ABCD — mapuisi, BC = 2./2 ;
L =2 C="

AD

ObrHap:
1) 2) M
D>
[T
K
AB=10; oy -2 Le=7 C=?  [MN=12; Ly =2 ly—? C=?
3) A 4)
C
B c
B
AABC nypeic, BC = 2/3; AABC nypwic, AB = 3,/3;
Le—7 C-2 Lie—7 C-2
5) B 6)
A B
A ¢
D (e
D

ABCD — wapusi, AD = 6/2;
Lp—1"6-2
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18. YwobypbiwTapab! wewy

TakbIpBINTBI OKY OapbichinIa:

* «ymOypHILITAP/IbI WIENTy» YFbIMbIH Ginecinaep;

* CHHYCTap MEH KOCHHYCTap TEOPEMaIapbiH eCenTep UIbIFapy/1a KOI1any bl
Ginerin Gomaceinaap.

YurGypermThiH yin Kabbiprachl MeH Yi OyphIlIbIH OHBIH HETi3ri 2ne-
MEHTTEpi Aen aTaiijbl, an ymOypsIIThl WEUry JAen OHbIH OepiireH yu
anemenTi GoiibiHma Genricis Kabplpranapbl MeH OypbimITapbii Tabyabl
aitragbl. Ymbypbim TiKOYpeIITEl GOIFaH jKaFiaiia OHbIH Oip 31eMeHTI
(rik Oypermibr) Genrini Gomazasl. TikOypeIThl YUIOYpbIITAPALI WICHIY
CceHJiep all/iblHFbl CHIHBINTA KapacTeipran GonateiHchinaap. Exai ke3 ken-
reH ymOyphlIThl MICMy/IiH HETi3ri ecenTepin KapacThipaMbl3.

l-ecen (exi Kabwipeacer men orap- A

bty apacvindazel Oypoiubl GollblHA Y-

Oypolumsl weuty). b
Bepiareni: AABC, BC=a, AC=b, £C

(146-cyper). g a B
Taby kepek: AB, ZA, ZB. 146-cypem

Memyi AB = ¢ Goncein. Cona KocHHycTap TeopemMachl OOiibIH-
wa, ¢=y/a +b —2ab-cosC, an cos A = l’ﬁT_“ Erep canbik MoH-
aepi Gepinren Gosnca, oHma api Kapail KecTeleH HeMece KajbKylaTop-
MeH A Oypoimbin Tabampis. £B = 180° — (£4 + £C). Meicansi, erep
a=12,b=8, £C=60° onma c=,12"+8—-2-12-8-05 =/112 =

~10,58, cosA = = 0,189, £A4=79° £B = 41° 6onansl.

Kayabe.AB=10,58, £4=79° £LB=4l°

2-ecen (6ip Kabvipzacer men ocan A
ipeenec dcamkan exi Oypvluibl OolbIHWA
ywbypoiuwmor wewty).

bepinreni: AABC, BC = a, 4B, £C
(147-cyper).

Taby kepek: AB, AC, ZA.

B (o]

a

147-cypem
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9) A a-? 10) P R-?
R-? r-?
o -2 12/ S—2
3
L MK
11) B C a-=9 12)B a-?
r—? R-?
i o 52 o 5-2
2
A N D A K
13) C a-? 14) a-?
r—2? R-?
Al (o) D S§-? A (o) §-?
FC-? 3 FC-%
F E CE-? F CE-?
2. KecTeHi ToNTHIpbIHAAD:
a, R r d, S
Zyphic 5 B
yuGypbin 2y/3 -
£X - =
4 =
2/2
IapIIBl 3.2
' 7
b 3
25
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PbIH: @) AB xone AD ; ?) AC xone AD BEKTOPJIapbl OOMBIHIIA KiK-
TeHzep.
75. ABCD napamnenorpambinia M nykreci AC auaronanin A tebe-
cinen Gacran ecenrerense 4 : 5 KatbiHacsaii Gonenmi. AM BekToO-
PBIH: @) AB sxone AD ; ?) BD xone AD BEKTOPJIAPBI OOMBIHIIA KiK-
TeHJep.

B oeneeni

76. ABCD napannenorpamMbIHbIH AHAaroHanbaapbl O HYKTCCIHAC KHbI-
neicazsl, M HykTeci — AB KabbIpFachIHbIH OPTACHl. a) W; 2) M
BekTopbii OA xoHe OB BEKTOPJIaphl apKbLIbl OPHCKTEHIEP.

77. ABC ymbypsiubiaaa £ C = 90°, AB = 10, CH — 6uikrik, CH = 4,
CA > CB.CH BEKTOPBIH CA xone CB BEKTOpJIaphl GOMBIHIIA HKik-
TeHJep.

78. ABCD TteoprOypsimbinaa M xone K HykTtenepi, coiikeciuie,
BC xone AD kaGbipranapbinbin opranapsi. MK Bextopsin AB xone
CD BeKTOpIaphi aPKBITbl OPHEKTEHIIED.

79. ABC ymbypsist Gepinren, MN — ousin AC kaGbipracbiHa mapai-
nenb opra chi3biFbl, K — MN-HiH opTackl, O — Ka3bIKTBIKTBIH KE3 KeJl-
reH nyrem OA +20B + OC = 40K GOHQTHHHH Adnennenaep.
80. Ercp d=2m -3n,b =m +2n Gonca, m xoHe n BEKTOpJIA-
Phil @ KoHe b BeKTOpIaphi GoiibiHIIa KiKTEHIEP.

C odeneeiti
81. ABCD napannenorpameinzia N, K, P xoue M, caiikecinme, CD, AB,
BC xone AD Kaéblpranapuua THICTI HYKTesep, MyH/IaFbl ’2]; ’:}g =

5 'PC %/g 7 MK xone PN keciuinepinin napaiens 6o-
JIaTBIHBIH JdJICJIACHACP.

82. Tebenepi M(0; 12), N(9; 0), K(0; —12) Gonarein ymbypsim Gepis-
ren, C— ora imTeil Chi3bUIFaH MEHOEPAIH LEHTPI. CN BEKTOPBIH

CM xone CK BEKTOpJIapb! OOMbIHIIA KIKTCHIEP.

=04

40
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5. BekTopAblH KoOpAWHaTanapb!

TakbIpBINTHI OKY GapbichIIa:

* BEKTOPAbIH KOOPJAMHATANAPBIH, OipHik BEKTOPBIH, pPaaNyC-BEKTOP/IBIH
aHbIKTamManapein Ginecinuep;

* BEKTOP/IbIH KOOPJAHHATAIAPBIH AHBIKTAY1bl, BEKTOP/AbIH Y3bIH/AbIFbIH OHBIH
KOOpAHHATaIaphl apKbijIbl TaOy bl OPbIH/Ail amackiHap;

* KOOPJAHHATANAPBl APKbUILI Gepiiaren BeKTOpIapra aMangap KoJlaHa ana-
ChIHAp;

* BEKTOPJIApAbIH  KOOPAHHATAMAPbl APKbUIBL OIAPAbIH  KOJIHHEAPIIBIFBIH
aHBIKTail anaceiIap.

e A A(x‘;)',)iiymeci KOOpAHHATANAp Kyiecine
CaJIBIHFAH @ BEKTOPbIHBIH Gackl, an B(x,; y,)
yubl Goica, OH/a X, — X, KIHE ¥, — V| CaHIapbiH
Zl- BEKMOPbIHBIY xoopouuamu.‘mpbl aen ﬂTaﬁ.’lbl
(65-cyper).

a (%, — X3, — ) Hemece
65-cypem Iﬁ_(x, —X,3 ¥, —yy) Aen Gearineiini.

Hennix Bektopasi koopannatanapsi (0; 0) 6onasl.

b xome ¢ BEKTOpIapbiH (65-cyper) a BEKTOPBIHBIH KOOPJAHHATAIBIK
OCBTEpACTi npoexyusIapsl ACT aTaiisl.

AB BEKTOPBIHBIH Y3bIH/IbIFbl AB KeCiHiCiHIH Y3bIHIBIFbIHA TEH 60~
Jajbl, AFHH \ﬁ\ =/(x=x)+(yn— y,)i Hemece erep ﬁ(a; b) 6on-
ca,onaa |AB | = /a’+ b Gonamsl.

Teopema. Ten BeKTOPIAP/AbIH CIiKeC KOOPAHHATAIAPHI TeH §0-
J1aJIbI KOHE, KepiCiHlle, erep BEKTOPJIaPIAbIH CIHKeEC KOOPAMHATAIAPbI
TeH 60Jica, OH/1a BEKTOPJIAP 12 TeH 60aa1bl.

HManenneyi.l) AB = CD 6oncwin (66, a-cypert). Ocbl BeKTOpJIap-
JIbIH KOOPJIMHATAIAPbIH Ka3aibIK: ATE’(.\'E =& ) CAD'(.\'J — X33 Ys—¥3):
Xy =X =X4— X3, i 5 GonaThIHbIH 1osIeNAeHiK.

|AB| = |CD | wone AB1CD 6Gonranasikran, ACDB mnapanieno-
rpamm Gomazibl. OHBIH JHArOHANBLAAPBIH JKYPri3iN, KUBLIBICY HYKTECIH
N nen Genrineiiik. Conia KeCiHAIHIH OPTACHIHBIH KOOPAHHATAAPBIHBIH

Ys—
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4-cecen. Cyiiipbypsimrst ABC ymbypsimbiHeiH A Tebeci ofaH
CHIPTTal ChI3blIFaH meHbepAin O UEHTPIMEH KeCiHi apKbLIbl KOChIIFaH
JKoHe ymoOypelmTeiH AH 6uikriri xkyprisinren. £ BAH = Z OAC Gona-
TBIHBIH JIDJICI/ICY KepekK.

Hdonenneyi. AO Ty3yin Kypri3in, OHbIH
meHOepMeH KHbUIBICY HYKTecin D aen Gearineitix
(155-cypet). Conna AC norachbina Tipeneris imrei
coisbiaran ZADC = ZABC 6onaasl. lenbepain
nuamerpine Ttipenrengikren, ZACD Tik Goma-
net. Conna, £ DAC =90° — ZADC wone £ BAH =
=90°- ZABC.
7i5-oupen Bynan £ BAH = 2 DAC, srun Z BAH = 2 OAC

MIBIFA/IBI, JAJICIICY Keperi e 0Chl ei.

CYPAKTAP

1. Kauaii Gypsiun nentpaik Gypoim gen atanaan?

2. Jloraubi rpajyCThIK eJIIeMi Kasiaii aHbIKTamaas?

3. Kanpait 6ypeiuTel mrenbepre imreit coispiiran Gypeii aen ataiias?

4. llenBepre imTeii ChI3bUIFAH GYPHINTHI OJIIICY TyPAlbl TEOPEMAHbI TYKbI-
PBIMJIAn, JaMeIICHACD.

5. XKaprst menbepre Tipenerin menbepre imTeii chi3bUIFAH GYPHIITHIH rpa-
JLYCTBIK @iieMi Here Ten?

KATTBIF VAP

A Oeneeni

260. IllenGepain exi mapaaienh XOPAAChIHBIH apachlHAarbl J10Fa-
JIap/bIH IPajlyCThIK @JIeM/epi TeH 6oMaThIHbIH JaMeIeHep.

261. Illenbepre imTeii chi3puiran: a) 45° a) 60°; 6) 90°; B) 150°-ka
TeH OyphIll casbIHAAp.

262. Xopaa wenbepai rpamycTeik onmemaepi 4 : 5 KaThiHAachlHaall
erin exi gorara Geneni. Ockl xopaara Tipenerin mendepre imTei cbi-
3blIFaH Oyphinn Here TeH?
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KOCBbIMLLUA SOEBMET

1. Atanacau JI. C., Byrysos B. ®., Kanomues C. b. u ap. l'eomerpus.
7-9 knaccel. — M.: TIpocsemenne, 2010.

2. Bapuynosa ®. M., Konsrun 0. M., Poiitman I1. b. 8 knactarsl reo-
MeTpus cabakrapsbl: BipiHini jkoHe ekiHIi KapThl Kbl MyramiMzaepre
apHasiFal Kypan. — Anmate: Mekren, 1976.

3. Topaun P. K. Teomerpus. [Tnanumerpus. 7-9 kmaaccesl. — 3-e u3z.,
ucnp. — M.: MITHMO, 2006.

4. 3akapun A. Abens. lanya. JloGaueBckuii. DitnimTeiin: Marematika
FanbIMIAPBIHBIH OMipi MeH FeIIbIMH eHOeKkTepi. — Anmarsr: Kaszakcra,
1968.

5. Kanuen C. MaremaTHKaJaH KOHKYPCTBIK €cenTep. — AJMAaThl:
Mexkren, 1975.

6. Conran T H., XKymamunoa A.JK. T'eomerpus: skamnel 6inim
GepeTiH MEKTENTiH 7-ChIHBIN OKYLIBLIAPbIHA apHanFaH oKynbiK + CD. —
Kexkmeray: Kenemex-2030, 2016.

7. Conran I. H., Contan A. E., JKymaaunosa A. JK. leomerpus: sxas-
nbl Ginim GepeTin MeKTenTiH 8-ChIHBIN OKYIIbIJIApPbIHA apHATIFaH OKY-
a1k + CD. — Kekuieray: Kenemek-2030, 2018.

8. Tac6onaroBa P. Ilnanumerpus ecentepi: JKanmsr Ginim Gepetin
OpTa MEKTENTiH KOFaphbl ChIHBIT OKYIIBUIAPEl MCH MaTeMaTHKa MOHi
MyFajiM/epine apHanFan oKy Kypansl. — Pecn. 6acna kabunerti, 2000.

Kocaaxvt Gemmepoezi unnocmpayusiapoa
naidanansiazan pomocypemmep mizimi

1. «Acrana-boiiTepek» MmonymenTi — 17 6.

2. Axopaa — Kasakcran Pecniy6inkacel ITpe3naeHTiHIH pe3naeHIns-
cbl — 61 6.

3. «Ka3sMymHaiil'az» ¥K AK okiMuminik FUMapaTTapblHbIH KeILICHi;
«Xau [ateipy» cayna-oiibiH caybik opTaibirsl — 102 6.

4. «AcraHasbIK LHpK» — 136 6.
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83. TebGenepi A(—4: 0), B(4; 0), C(0; 2) Gomarein ymobypsim Gepin-
ren, D — OFaH CBIPTTAil CBI3BUIFAH WICHOEPI UeHTpi. DC BEKTOPHIH
DA xone DB BEKTOPJIaph! OOHBIHIIA KIKTCHIEP.

84. Ilentpi O Gonatein menbepae kataTeiH A xkoHe B Hykremepi
6epinren. Ulendepain AC xane BC xanamanapsl C HYKTECiHAE KHbI-
neicansl. Erep: a) £ZA0B = 120°; 2) ZAOB = 60° Gouca, OC Bekto-
poinl OA xone OB BeKTOPIaphl apKbUTbI OPHEKTCHIC.

NMPAKTHKAJIBIK TATICBIPMA

Koopaunaranap sxyiiecin cansin, oran A(4; 3) xone B(-6: 5) HykTe-
nepin Genrinenaep. OA xone OB BEKTOPJIAPBIH CalbIH/AP, MYH/AFbl
O — koopauHaTanap 6achl. OC = OA + OB 6Gomarwmnmaii OC BexTo-
pein canbingap. C HyKTeciHiH koopauHatanapeid TaObinaap. Lbikkan
HOTHXKEHI TasngaHaap.
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HMonenneyi. AK xopaacein xkypriseiiik. Conaa
ZKAM = S~ KM, 2 AKC = 3 AC (iurreii cossinran
OyphIITHIH KacueTi 6oiiblHIIa).

ZABC = ZKAM + ZAKC (ymOypbIlTHIH CBIPTKBI
Oy pbILIBIHBIH KacHeTi OOifbIHIIa).

1 152-cypem

Jemek, ZABC = i(vKM + —AC), nanenzey kepe-
i 1€ OCBl el

2-ecen. Tebeci noHreneKkTiH CHIPTHIHAA JKaTa-
ThIH, aj1 Kabbipramapsl menbepai Kubin oretin £ ABC
(153-cyper) o3iniH KaOblpranapblHbIH  apachiHAarbl
AC men PE noranapblHbIH aifbIPbIMBIHBIH JKapThICBIMCH
OJIIICHETIHIH Ja7eN/Iey KepeK.

Jdoanenneyi. PCxopaacein xkypriseiiik. Conna:

24PC=Y—4C an 2PCE= 1 - PE.
2 2 153-cypem

ZAPC = ZABC + ZPCE (ymOypsIlTBIH ChIPTKbI OYpbILIBIHBIH

Kacueti Goiibinua). [lemek, £ ABC = l5(vAC — ~PE), nonenaey keperi
e ochl e

3 -ecen. Oprak Tabanbl AB GonaThin XkoHe Gacka eki KaObiprachl-
HbIH apachiHAarkl OYphIlIbl ¢-Fa TeH ymbypbimTapasiH 6apiabik Tedere-
PiHiH KUBIHBIH Taby Kepek.

Il emy i Ipaxycteik onmemi 2a-ra TeH 6o-
naThin AB jorackiHa TipeneTiH Ke3 KejireH imrreii
chi3blaFal Oypbilmn a-ra TeH Gonaasl (154-cyper).
ConztbikTan yIGypeluTeIH i3aeninai TOGenepi-
HiH JKUbIHBI meHOepin 4B xopaackiHa TipesieTin
ACB norace 6onajibl.

ACB noraceiubiH 6apiiblK HYKTEICPiHIH JKHBI-
ubiH (154-cyper) Gepinren 4B kecindici o Gypoiu- 154-cypem

nen Kepinemin HyKmenep Jicubiibl J1eT aTaiibl.
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5. Benrici3 onemenTTepai TabbiHaap:

X a
='7 x—17
& 3
8
P

x
&="7

x—7

6. DuUrypaHbiH WTPUX ChI3bIKNEH Oosnrad Gemirinin aylaHeiH Ta-
ObiH1ap:

B

ASNB

DS
ABCD — mapmbi, R = 8; S —?

ABCD — pomb, £ B = 60°, AC = 6;
S-?

R=10,~4B=60°%S-?
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o

o 7 1 xi %
67-cypem 68-cypem

Erep E(a‘; a,) BekTOphl Oepinren Gosica, OHZA KOOPAHHATAJIBIK XKa-
3BIKTBIKTA OCBI BEKTOPFAa TEH IIEKCi3 KOI BeKTopiap camyra Oomajbl.
Erep sextopasin 6acst O(0; 0) Gosca, ona BeKTOPABIH YIIBIHBIH KOOP-
nuHatanapsl (a,; a,) 6onajiel. oM BEKTOPbI, MyH/arbl M — KOOpaMHaTa-
JIBIK 7Ka3bIKTBIKTBIH K€3 KEJIreH HYKTECI, OCBI HYKTEHIH paouyc-6ekmopul
aen aranajasl. OHBIH KoOpAHHATanapbl M HYKTECIHIH KOOpAHHATANAPbI-
Ha TeH, cebebi, erep M(x; y) Gonca, onna W(.v -0;y-0)= W(x; y) 6o-
najbl. Meicaisl, 68-cyperte a= m, ;(2: 4), b= ﬁ, 5(5; 1) (F, 17,
m KoHe N BEKTOPIAPBIHBIH KOOPHHATANAPLIH O3ITiHEH KOPCeTiHep).

BekTopnap/biH  KOOpAHHATANApbiH MaiijaiaHa OTHIPBIN, OJapAbIH
KOCBIH/IBICI, afibIPLIMbI MCH BEKTOP/IbIH CaHFa koOeHTiHliciHiH Koopau-
HaTajapblH MbIHA epekenep OoiibiHina Tabyra Gonabt:

* eKi nemece 00an 0a KOn 6eKmopiapoblly KOCoIHObICHIHbLY POIp KOOp-
QuHaMAcHl o GEKMOPAAPObIY CIUKEC KOOPOUHAMANAPLIHBIY KOCbIH-
Ovicbina mey 601adbl;

* eKi 6eKmopObll AlbIPLIMbIHbLY 2POIP KOOPOUHAMACHL CON 6EKMOP-
2apoblly catikec KOOPOUHAMANAPLIHBLY AlibipbiMbiHa mel 601adbl;

* gekmopOvly canza kebeumindiciniy apoip KOOPOUHAMACHl COI 6eK-
Mopobll caUKec KOOPOUHAMANAPLIH OCbI CaHza KobelmKenze mery
6onaow.

LUblHJblFblH,la na, a(\,. » KoHe b(\,. ¥,) BekTOpnaphl Gepiiren

Goschin. @ .r,z + L\j b= r,l +y, j GosFauIBIKTaH, BEKTOPIAp/bl
KOCY MEH BEKTOp/bI caHra KebeiiTyain KacuerTepi GOfbIHIIA MbIHAHbI

44
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xtx, nty

(opmysacel GOiBIHIIA MBIHAHBI AlaMBI3: N( = % 5 7 ) — AD nna-

we o Xtx »mty i
TOHAJIIHIH OPTachl KAHE N(TT) — CB nnaroHaniHiH opra-
xntx _ntx ywty, _mty i i
chl. Jlemexk, 2 2 v g g ° Ocblaan x, — X, = X, — X,
YVa=V3=V2— Wi
a) 2)
7 D(x; ) e D )

Clx ) Clxiy) —"
B (x:7) )

Al ) Al )
o| x of x

66-cypem

2) /TB.(A'Z ~; -, C—D’(.\'_, — X33 ¥, —Y;) KOHE X, — X,
~y, Goscein. AB = CD GonaTsiubii Ao/eeiix.

AB #CD nen yitrapsim, AK =CD BEKTOPBIH canaiibiK (66, 2-cyper),
. Ocht

-x,

myHaarel K(xg; yo). Conma X, — X, = X, — X; KOHE Yo — ¥, =y, —
TEHIKTEP MEH TCOPEMAHBIH WIAPTHIHAH WIBIFATBIHBL X; — X| =

Vs — ¥ =¥y — Yy, AFHH X = X, XKoHe V5 = y,. Enaeme, K nykreci B nykreci-

Men Gerteceni kone AB = CD Gonaubi. Teopema jonenaeH .
Koopauunaranap skyiiecine onbin 6achinan 6acran Ox xone Oy cay-
Jienepine cajiblHFaH y3bIHIBIKTAPBI 1-re TeH BEKTOPIap/bl Hipaik BEKTOp-
71ap HEMeCe KoopouHamaislK BEKTOPIAp JCM aTaiizbl xa, | Koue j aen
6enrmeum (67-cyper). B¥n BEKTOpIIAp KOLIHHEAP EMeC, COHILIKTAH Ke3
Keqren ¢ BEKTOPEIH z KoHe j BekTopiaphl GoiibiHIa KikTeyre Gona-
Abl, AFHH C Xl + yj, MYHJIaFbl X JKOHC y CaHAAPbIHBIH KalFfbl3 XK0J-
MCH aHBIKTAJIATBIHBIH €CKe caja KeTeilik. by canaapabl ockl KOOpaHHA-
Tanap Kyitecinaeri ¢ BEKMOPbLIHBIY KOOPOUHAMANAPS! CTT aTal /1Bl






main-119.jpg
B oenzeni

263. a) 4, B, C nykrenepi menbepae xateip. Erep AC xopaacsl pa-
jquycka TeH donca, £ ABC-ubl Tabbinaap. 9) 4, B, C xone D HyKTe-
nepi wendepae xateip. Erep ZABC = 60° 6onca, £ ADC Here TeH?
264. a) AB xopaacsl 105°-ka Ten aorausl, an 4C Xopaackl 45°-Ka TeH
norausl Kepei. £ BAC-ubl TaGbiHaap. 9) 52°-Ka TCH J0FaHbl KEPETiH
AB xopmacel Mmen BC nuaMeTpiniH apachiHAarbl OyphInITE TabbIHIAP.
265. AOB uentpiik Oypsilibl AB 0FackiHa TipeieTiH ilTeH Chi3biiI-
ran Oypeimtan 42°-ka apTeik. Ochl OypbIITapAbIH OPKaiiChIChIH Ta-
Gbinaap.

266. LllenGepain AB xone CD xopaanapbl K HYKTecCiHIe KHblibiCa-
abl. Erep AD norackiubiH rpaaycTsik enmemi 50°-ka, an BC porachl-
Hiki 83°-Kka Ten 6onca, BKC Gypbinibin TabbiHaap.

267. IllenGepien THIC KaTKaH HYKTE/ICH KYPri3iireH eKi KHIOMIbIHbIH
apachlHIarhl J10FaIapblH FPaaycThiK ememaepi 41° xoune 135° 6ox-
ca, KHIOWbIIAP/IbIH aPAaChIHAaFbl CYiiip OypbimThl TabbIHAAD.

C deneeiti

268. Illenbepain AB xopmacet CD nmamerpine mapamiens. Erep
AC =3 nm, BC =4 am Gonca, AB-ubl Tabbinaap.

269. AB = 4 cm, £ C = 40° xone CH OuikTiri 5 cM-re TeH 60o1aThiH
AABC-nbI canbiHaap.
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2) Mbina BeKTOp/apbIH KOOPIHHATaIapbiH Ta0aibiK:
BA (x, — x5 3, — v,) BC (x; — x33 y; — ¥,), BM (x - x;; y — y,) nemece

W(é’(x.ﬂa Zx) 0+ 5= 23)).

3) Ten BekTOpMapAbIH CIfiKeC KOOpAMHATANapbl TEH OOJAThIHIBIK-

TaH, —(x + x; —2x,) = X, XKoHE ;(y,+y\—2yz) =

¥y, Oynan x =

1 1
= 3Ny = 3Oty

Kayabop.x= '};(xl +x,+x),y= %(y, +y,+yy).

CYPAKTAP
1. Bektop/ibiH KOOpAHHATANAPhl Kajlaii anbIKTanab?
2. a’(m: 1) BEKTOPBIHBIH Y3bIH/IBIFbI Here TeH?
3. Koopanuaranape! Gepiiren exi BEKTOP/IBIH TeH GOy MapThIH TYKbIPbIM-
Aanaap.
4. Kanaii BekTopsiap KoopAMHATAIBIK BEKTOPJIAp J€N aTanaibi?
5. BekTOp/s! €Ki KOOpAMHATAILIK BEKTOp/ap Goiibinina Kanaif kikreyre 6o-
naael? Meican kenripinaep.

KATTBIFYIAP

A oenzeni

85. Erep: a) 4(2; 9), B(7; 4); 2) A(7.4; 0), B(-12,6; 14) 6onca, AB
BEKTOPBIHBIH KOOPAHHATANAPBIH TaObIHAAD.

86. Erep: a) AB (2; -2), A(2; 5); 2) AB (-1,5; 4), A(3; -2.,5) 6osca,
onpta AB BEKTOPHIHBIH YIUIBIHBIN KOOPAHHATAAPIH TAGIHIAP.

87. Erep: a) |AB | = 5, B(-1; 3), 4(3; »); 2) |AB | = 17, B(8; -2),
A(x; 13) Gonca, AB BEKTOPBIHbIH OachiHbIH Gericis KoopAnHATACKIH
TabbIHAAp.

88. a) [1’(4 -3), E(!S 0), 7(] J_), d(-0,5; 1,2) BEKTOPJIAPBIHBIH
Y3BIHABIKTapBIH TaSBm,ﬂap 2) a(2; —l) h( —3; —5) BekTOpJIApHI 6e-
pmreH Erep m =d — b xone n = 3a + 2b Gonca, onza n
KoHe 1 BEKTOPIApPbIHBIH KOOP/AMHATaNapbiH TabbiHaap. 0) a (6, 8),
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8
149-cypem

256. Cyiiipoypsimtel ABC ymbypsimbiabiy, AH xone CK OHIKTIK-
Tepi, coiikecinie, 1 aM KoHe 2 AM-re, ail oNapAblH apachiHarsl Oy-
poii 60°-Ka TeH. AC Kabbiprachin TabbIHAAp.

C oeneeiti

257. Teukabwipransi AABC-upii B tobGecinen onbin AC Kabbipra-
coin A Tobecinen Gacran ecenterenje | :2 KarbiHackiHga GeseTin
BD coyneci kyprisinren. 4BD xone CBD GypblTapbiHbIH CHHYC-
TapbiH Ta0bIHIAP.

258. a) ABCD poMObICHIHEIH CYHip OypbiuibiHan xkyprizinren AL coy-
neci ocel GypeimTet 1 : 3, an BC kaGeiprachin 3 : 5 KarbiHachiH/a 60-
sefti. PoMOTBIH 10Fas OYpPBIIIBIHBIH KOCHHYCBIH TabbIHAAp.

9) ABCD rtpaneuusiceiibin AB 6yiiip kabbiprachl oubii BC kil Ta-
GanbiHan 2 ece y3biH, £ BAD = o. BAC GypbilbIHBIH KOCHHYCBIH Ta-
GbIHap.

259. AABC-na £A:£B:£4C=4:2:1,BC=a,AC=b, AB = c.

1 He 1 _1
=T o GonaTeIHbIH AJIIICHACD.

NMPAKTUKAJIBIK TATICBIPMA

Lentpi O nykrecinae Gonarsin menbep cansinaap. 4, B, C nykresnepi
OHBIH 0OIBIH/A KATCBIH kKOHE A, B HykTesepi meHOepaiH AuaMeTpiHin
yirapsl 6oamacein. ACB men AOB Gypoimtapbin esmeraep. Onapasin
apachIHaFbl KaHaii ToyenainikTi Gaiikaasinaap?
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T16. Jonzenexmin, OHbIK CEKMOPbI MEH CE2MEHMININ ayoansl

1. KecteHi TonThpeHaap:

R — OHreneKTiH paguychl;
@ — XOPJIa Y3bIH/BIFbI;

0 — UEHTPIIK OYpPBILIbI;
S, — CEKTOP/IbIH ayAaHBbl;
S.c., — CETMEHTTIH ayaHbl.

D 2) 3) 4) 5)
R 4 4 1
a 6
a 120° 30° 60°
sl()B
F3 8z 5z
Seen 3 3 12
Sw.-u
2. bosinran urypaHbiH ayfaHbiH TabbIHAApP:

2)

R, =4,R,=3; §-2?

4)

R =R,=2; §-7
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anambiz: @ + b = X, i+ J/1Jr + .\'J + .\'zf = (x; + .rz)i‘ + @y + }-z)j-.
Bynan a+b BEKTOPBIHBIH KOOpAMHATanapsl (x, + x,3 y, + y,) Oona-
Thiibl WwhiFansl. Typa ochutaii & — b BEKTOPHIHBIH KOOPAMHATAIApHI
&, X0 —y,) GonaTeinbl fonenieHe/i. MyHbI 03/iriHeH 1o71e/eHaep.

na BEKTOPBIHbIH KOOPMHATATAPI TabalibIK, MYH/IAFbl /1 — Ke3 Kell-
e cam: na = nx,i + ny,j. ByiaH na BEKTOPBIHBIH KOOPAHHATATAPBI
(nx,3 ny,) GONATBIHBI UIBIFAIbI.

COHFBI epeKe/ICH WBIFATBIHbL, KOLIUHEAD BEKMOPAAPObIH CIUKEC KO-
opounamanapet nponopyuonanr 6oradsi (BEKTOPIApAbIH KOOPAMHATA-
napel Hejire TeH GonMaraH jKaraaiia); Kepicinuie, ecep exi 6exmopoviy
calikec KOOPOUHAMANAPLl RPONOPYUOHAN GOICA, OHOA Ol GEKMOPIAD KO-
auneap 6oraow.

1-ecem A(l; 2), B(-2; 1) sxone C(5; 0) nykrenepi Gepiares. AB =
=CM Gonatsiumaii M(x; y) HyKTeciH TaGbiHap.

Memyi ﬁ(—3; -1), W(x — 5; y) Gomazel. Iapr GoiibiHma
AB =CM GoaraHABIKTaH, x — 5 =3,y =—1;x =2, y =1 Gonazusl.

Kayabs. M2;-1).

2-ccen Erep d BEKTOPBIHBIH KOOPAHHATAZapsl GepiiMereH, ai
b (-2; 4) 6onca, ¢ = 2(21- 4 };) 24 +3b BEKTOPBIHBIH Y3bIH/IBIFbIH Ta-
6yra Goma ma? Erep Gosica, on/1a oHbl TabbIHIAP.

Wewmyi ¢ =2(a@ + b) - 2a +3b =5b; ¢(-10; 20), || =
= /(-10y +20* =10/5.

XK ayab bl Bomaasr, \‘ﬂ = 10\/§A

3-ecen. Tebenepi A(x;; y,), B(x,; y,), C(xy; y;) Gonarein ymbypsim
Gepinren. OHBIH MeMaHANAPBIHBIH KHBLIBICY HYKTeCI GonaThin M HYK-
TECiHiH (X; y) KOOpAMHATANAPBIH TabbIHIAP.

Wemyi 1) K nykreci AC kabbip- B(x:y)

FachlHBIH opTackl Gosickin  (69-cyper),

couna BK = ;(ﬂ + B_C"), an BM =
A(xip) K Clxsy)

= % W.cannhmau BM = i (Ef + ﬁ)
- 69-cypem

Gonaaml.
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ZA4 = 60° donca, ABC ymbypbilbHbIH Genrici3 Kabblpranapsl MeH
OypeiuTapsiH TaObIHAAD.

248. a) PKH ymbypsimbiaga ZK = 100°, PK = 6 am, KH = 5 am.
HM wmennanacet MeH PMH ymOypbllIbiHBIH ayJaHbIH TaObIHAAp.
9) TenOyiiipai ymbypeimtein 10 cm-re Ten Oyiiip kaGsipracbina 9 cm-
re TeH MeaMaHa Kyprisiired. YmGypeuntein aymansi 0,1 cm’-re
neitinri nonniknen TaGeiHAap.

249. Erep: a) Tendyiiipii ymOypeimThin Tabanb (,/E — 1) em-re, an
Tebecinzeri Oypbimbl 36°-ka TeH Gonca, oHbIH OYHip KaGbprachin;
9) ABCD napannenorpambinbii 10 cM-re Ten BD anaronani B Gypsi-
wbiH 48° xkoHe 72°-ka TeH Gemikrepre Gesice, OHbIH KaObipranapbiH
TabbIHIAp.

B oeneeiti

250. Bip kaGeipracer 51 cM-re, anaronanbiapsi 40 cM koHe 74 cM-
re TeH 6ojaThiH napajUiesorpaMHbIH ayJaHbiH TaGbinaap. (Kaya-
6611 0,1 cM-re aeifinri gonaiknen JIOHTeIeKTeHEP. )

251. PomOrein cyifip Gypeiub 80°-Ka, an yiken aunaronani 12 cM-re
Ten. PomGThin aynansin 0,1 cM’-re aekiinri aoniknen TaGeinap.
252. TeuOyiiipni ymOypbiun cajbin, OHbIH KaOblpraJapbiH ©JIIICH-
aep. 0,1 ynecke neifinri gomaiknen oHblH Tebecinaeri GypbiIThIH
KOCHHYChI MEH TabaHbIH/1aFbl CHHYCBIH TabbiH/1ap.

253. a) TikOypeiutet ABC ymbypeimbinga £ A4 = 15°, AC = V3 am.
Tik Oypeimbiubi Tobecinen CL GuccekTpucachl xyprisinren. AL ke-
cingicin Tabbinaap. 9) £4 = 60°, ZC = 30°, AC = 6 cm. ABC ymby-
poimbinia A4, sxone BB, 6uccexrpucanapein 0,1 cM-re aeifinri 1o1-
aikneH TabpHaap.

254. ABC ywbypoimbinaa AB = 5 cm, BC = 4cem, AC = 3 oM.
CC, xoue AA, MeaMaHATIAPBIHBIH APACBIHAAFBl CYHip OYpbITHI Ta-
Griraap.

255. IMaiiGa eni 1,5 M-re TeH Kakma TabaHbIHBIH €Ki )KaKTaybIHaH
7 m koHe 8 M KalbIKThIKTA XKatbip (149-cyper). HlaiiGanbin My36en
ChIpFaHan, Kaknara Kipy OypbilIbIHBIH €H YIKeH OyTiH rpajgycThik
esueMin TabbIHaap.
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7) A B 8) A
)2
E Cc
F C
F D
ABCDFE — nypeic anteibypbini, ABCDFE — nypbic anTeiOypsini,
AB=4; I, -7 C-? BC=35; I, =7 =
2. Benricis anemMenTTepi TabbIHAAD:
1) A B 2) A / \ B
D (&) D K / (>

ABCD — mapusl, [,,= 4,
Sanco—

ABCD — mapusi, Py, = 16;
c-?

3) A B 4) A
E| C
F D B_§ ~C
ABCDEF — nypsic amuﬁ:;pum c-?
Mll "DEF 36\/» [Mt
5) A 6) B
\C
LVARN! v
Ly =2m; Syp0—" AB=2; 1,,—? lye—
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C oenzeui

97. A(2; 4), B(1: 3), C(1,75; 1,25), D(3; 0) nykrenepi depinren. Erep
DK =4DC , AM =3AB 6onca, M xoue K HYKTEJIepiHiH KOOpAuHa-
TanapbiH TabbIHAAP.

98. Erep Bextopasin Gacet M(2; 1) nykreci Gonca, KOOpAHHATAIBIK
JKa3bIKTBIKTA 5(0; 3), 3(—2; -3), F(—};—O.S) BEKTOPJIAPBIH JKOHE
0J1ap/IbIH OCHTEri MPOCKLMANAPBIH CalbIHAP.

99. Erep: a) a (3; 6), b (2; -2), ¢ (7: 2);2) @ (2: 0), b (~1: 3), ¢ (2; 6)
Gonca, ¢ = xa + )'E KikTemyingeri x jxoHe y kodhdHUHCHTTEPIH
Taybill, ¢ BEKTOPBIH CAlbIHAP.

100. OA =27, 0B = 3j- BCKTDpJ‘lapH Gepinren. OM = OA + OB

xone OK = z[j |OA +

=08 BCKTOPIAPLIHBIH Y3bIHIBIKTaPbI
TCH CKCHIH IaNenIeHaep.

101. Erep: a) A(2; 3), B(0; —4), C(4; 4); 3) A(-1; —1), B(6; 8), C(4: 2)
6onca, ABC ymoypbiibl MeHaHANAPBIHBIH KHBLIBICY HYKTECIHIH KO-
OpAMHATANAPbIH TAOBIHAAD.

NMPAKTUKAJIBIK TATICBIPMA

JlekapTThIK KOOpAHHATAIAP KYiieciHe Gackl KOOpAHHATANIAp GackIMeH
Jion TyceTinzeit erin, 17(4; 3) BeKTOpBIH cajbiHAap. TPHrOHOMETPHSAIBIK
(yHKUHSTApABI MaiifadaHbln, 0Chl BEKTOP MeH Ox OCIHIH apachIHAaFsl
OYpBIMITBIH KYbIK MOHIH TabbiHAap. Typa ocblnaii b (-5: 2) men Ox oci-
HiH apacelHarsl OypeinThl Tabbintap. Ockutapabl naiiganaubl, a wen
b BEKTOPIApIHbIH APACIHIAFbI GYPHILITEI ECENTEHIEP.
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1 . -
Bypan £1 = 7" £ 3 GonaThlHBI WbIFajAbl. £ 3 HeHTpik Oypsim Gonaran-
JIBIKTaH, OHBIH IPaayCcThIK omieMi AC J0FachIHBIH IPalyCThIK OJlIeMine

TeH Gomaznsl. lemex, £ ABC = %vAC.

2) B
C
A
D
151-cypem

2) llenbepain uentpi oran imreii cei3buiran £ ABC-HBIH imiHae
skatceit (151, a-cyper). Hlenbepain BD anametpin xypriseiiik. Conma:

ZABC= LABD+ ZDBC= L~ AD+ 3 ~DC= L ~AC.

3) LlenGepain ueHTpi oFaH iwTeil cbi3buirad ~ ABC-HBIH CBIPTBIHAA
xarcein (151, 6-cyper). lenGepain BD anamerpin xypriseiiik. Cona:

£ABC = £DBC ~ £DBA = 5-~DC ~ 5~DA = -~ AC. Teopewa
JpnenaeH .

By TeopeMaziaH HIbIFAThIHBL

— wenbepoiy Gip dozacvina nemece mey Odozanapza (6ip wenvepoiy
nemece mey wenbepaepdiy) miperemin iwmet coizviizan Oypviuumap
mey bonadvl;

— wenbepoiy ouamempine mipeienin iwmei col3vligan Gypuiue mik
6onaosl.

1-ecen. Tebeci neHrenexTiy iminae xkaratein ZABC (152-cyper)
ocbl OyphIITHIH KabbipramapbiHbiH apackingarel AC J0Fachkl MeH COJl
KaObIpragap CO3bIH/IBUIAPBIHBIH apackinarbl KM 10Fackl KOChIHIbI-
ChIHbIH JKAPTBICHIMEH OJIIICHETIHIH J1o71e/I/Iey Kepek.
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A D
1

DB cD AB -DC | 15BC | 0,5AC —4DB
3. antepre:
I v ¥
B C

of I |x

of 1 X

1) Oy Tysyine KaTBICTBI CHMMCT-
pHAIaH;

2) E(—J: ~2) BeKTOpbIHA Mapai-
J1eNb KOIipyaeH;

3) carar Tini GareiTeiMeH 90°-ka
Oypy/iaH TypaThiH KO3FajlbiC KOM-
TO3MIHACHIH CaJIBIHIAP.

1) Ox Ty3syiHe KaTBICTBI CHMMCT-
pusaan;

2) O HyKTeciHe KaThICThI CHMMET-
pusaan;

3) carar TimiHe Kapchl OarbiTTa
90°-ka GypyaaH TYpaThIH KO3FaIbIC
KOMITO3HIMSACHIH CalbIHIap.

JIbIHAAp:

4. lontepre Gepinred purypanapra roMoTeTHAbI GUTypaIapabl ca-

y B

A

TOMOTETHS HEHTPi — O HyKTeci,
romoteTHs ko puimenti k = 2

FOMOTETHS LEHTPi — B HyKTeci,
romoreTHs Kodduuuenti k = -2
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5(9: 12) Bexropnapsr Gepinren. Erep §=b-8,d= ;7(7 # ;7
Goica, onta ¢ KoHe d BEKTOPIAPBIHBIH Y3bIHIBIKTAPBIH TAGBIHIAP.
89. ;(3; —4), 5(4: 2), F(I.S; -2), 2(6; —3) BekTOpIaphl Gepiiarex.

Konnnneap BekToprap/abiH xkyObiH kepceTinaep. OnapabiH KaiChIChl

3

Gipzeii GarpiTTanFaH, ajl KaiichIChl KapamMa-Kapebl OarbiTTanran?
B oeneeini

) 3 o7 " - s
90. m (;7 Z) KoHe 1 (—2; y) KoJIHHeap BeKTopiap exeni 6enrini 6on-
ca, y-Ti TaGbIHIap.
91. a (0; 3), b-(AS; 0) xone (‘-(0; —4) BEKTOPIApPBIHBIH apachlHAa KO-
nuHeap Bektopiap 6ap ma? Erep Gap Gosica, onap/bl KepceTinaep.

92. ;(—0,6: 0.,8), E(* %; 2 % ) F( ;‘ = }) 3(0.3: -0,4) Bextopna-

poi Gepinren. a) Onapabin y3bIHABIKTapbIH Tabbiaap. o) Komnuuneap
BEKTOPIIAp/IbiH KyObIH KOpceTiHaep.

93. Erep OA, OB xone OC BeKTOPIapbIHBIH KOOPAHHATAIBIK BEK-
Topnapra kikrtemyi Genrimi Goaca: OA =i+ 27, OB =—3i+ 3}.
OC =0,57— ], ochl BekTOpMap/bl XOY KOOPAMHATA Ka3BIKTHIFHIHA
Ccajibin KepceTinep.

94. 70-cyperte GeiiHeneHreH a, E, c,
d BEKTOPNApHIH | HKOHE | KOOPH-
HATaIBIK BEKTOPIIaphl GOMbIHIIA HKik- = ‘
TEHJIEp JKOHE OJIap/blH KOOpAMHATA-
JIapbIH XKa3blH/Aap.

95. 5(3: 2) KoHe ;(0: 1) Bekrop-
napel  Gepinren. a) c=2a-3b;
o)d=-a+4b BEKTOPIAPBIHBIH KO-

OpAHHATANApPbIH  KOHC Y3bIH/BIKTA-
PBIH TabbIHAAD.

96. A(-1: 4), B(1;-2), C(0; —4) xone D(2;2) nykrenepi Oepinres.
a) m =2CD — BC ; 2) n =0,5AB +2DC BEKTOPJIAPBIHBIH KOOP/H-
HaTanapelH TabbIHAAP.

70-cypem
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19. LLleHGepre iWwTen CbI3bINFaH OypbILTAp XaHe
onapabIiH KacueTTepi

TakbIpBINTBI OKY OapbIChIHIA:

* mrenbepre imTei ChI3bIIFaH OYPBIUTHIH AHLIKTAMAChl MEH KacHETTepiH
Binecimnep;

« menbepre imTeii chI3bLIFAH OYPBLINITHL ©IIEY Typaabl Teopemanbl Oine-
cingep;

* menbepre imTei ChI3bIAFAH OYPBIITHIH KaCHETTEPIH ecenTep UIbIFapyaa
Konaany bl Ginetin Gonaceiaap.

Tebeci mendepain ueHTpi GomaTeiH OYpbIll yewmpaix Oypoliuw aen
aTanaThIHBIH eCKe canaifbik. JIOFaHBIH TPagyCTBIK OJIIeMiHe OFaH
coiikec KeNeTiH HEHTpiik OypbIIITHIH T'PaayCThIK OJILIEeMi ajibiHa/IbI.
Tonblk meHOEpiH TPaayCThiK OIMIEMi TOMBIK OYpHIITBIH IPaayCcThiK
onmeMine TeH, srHn 360°, KapThl mexOepain rpaaycThik onmemi 180°.
Bip menbepain Hemece TeH weHOEpACPiH €Ki HOFACHIHBIH IPALYCTHIK
enuiemepi TeH 60ca, oap/bl TEH A0Faap Aern aTaiijibl.

Ienbepre imTeii ch3plaran Oypeim aen Todeci B
mendepain 6oiibINIa KATATHIN, aJ1 KabbIpraaapsl
OHBI KHBITI OTETiH OYPHINIThHI Al TA/AbI.

Meicanst, 150-cyperte ABC Gypeibl menbepre
imrreii cei3puFan, AKC noracel OHBIH ilIiHAe KaThip. A

ABC 6ypoimbt AKC joracsiHa TipeireH Aen aifTaasl. Cc
Teopema (wenbepee iumer colzvlaean ypoiui- K
mot onwey mypaivl). llendepre imreii chi3blaran 150-cypem

OYPBINITBLIH FPAAYCTHIK OJ1IeMi 03i TipeJaeTin J0FaHbIH IPaayCcThiK
OJIEeMiHIH KAPTHICBIHA TEH.

Hdonenneyi. llenGepain uenTpi oran imrei chisbuiran Oypbiui-
THIH KaObIprachiH/ia, iliHJAC HeMece ChIPTHIHJAA /a XKaTybl MYMKiH
(151-cyper).

1) lenepain O uentpi oran imreii chi3buFan £ ABC-HbIH KaObIp-
rachinza katcein (151, a-cyper). OA paamycwin xypriseiiik. Conma
Z1 = Z2 (renbyiitipni AABO-upin Tabanbingarsl OypeimTapsr), £3 =
=Z1 + Z2 (ywOyphlThIH CHIPTKBI OYPBILIBIHBIH KacHeTi GoiibiHiIa).
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7)

R=4; S-?

9) @
a
b

a=6,b=8; S-?

AABC nypeic, AB = 2./5; S-?

T17. 9-cotnvin 2ecomempus Kypeoin Kaiimanay

1. ABCD — napannenorpamm. Bekropnapast a ven b ApKBLIBI OPHEK-

TEHJEp:
A B A B
D b o D c
BD -2 D -2
A B A K B
aq ’ aj
/‘ S M
D K e D b c
DK =KC; BK 2 AK=KB,BM:MC=2:1; KM -?
2. BekTopnapabslH KOOpAHHATaMapbiH TabbiHaap, MyHuarsl A(2: 4),
B(1; -3), C(5; 2), D(-4; 0):
AB DA BD +CA | -3AC 2BA +3DC
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Memyi YLU6¥pblu]TblH 6ucceKTpucachLm B

L
BL 2,
Kacueti GoiibiHIIa: LC 3 (63 -cyper). CDHZla BC
=%,BTL'=%R"=§(AC—AB);AL=AB+BL= i 3 <
; 63-cypem

o T+ T Ty B e i
=4F + Z(AC - AB)= SAB + $AC.
)Kaya6b|.ﬂ’=§ﬁ+§'ﬁ.

2-ecemn. AB kecinici MeH OHbI A€ _m
CB n A m_C n _p

KaThiHackiHla Generin C HyKTeci jKkoHe xKa-
3BIKTBIKTBIH Ke3 keareH X Hykrteci Gepinred.
S s m == X
XC = XA + ——XB GonaThiHbIH J10-

m+n m+n 64-cypem
Jieiey Kepek.

Nonenneyi. AB = XB — XA (64-cyper), AC = m’:”A_E

L}

= M . XA + AC = XA + "™ (XB - XA
m+n(XB XA). XC =XA + AC = XA m+"(XB XA)
n VA m_ o
= + g
m+n x4 m+n X

CYPAKTAP

1. Bektopabl KoninHeap emec eki Bektop GoiibiHina XKikTey jen HeHi aif-
Taamp?

2. BekTop/bl KoJLTHHEAp eMec eki BekTop GoiibiHma KikTey Typaibl Teo-
PpeMaHbI TYKbIPBIMAI, ANEICHIED.

KATTBIFYIIAP

A oenzenti

73. AB = 2BC Gonatsinmaii A, B xone C yur HyKTeci chmrcu 0-
JKA3BIKTBIKTBIH K€3 KCJIreH HYKTEeci. OB BEKTOPBIH OA xone OC
BEKTOPJIApPhl aPKbIIbl OPHEKTEH/IEP.

74. ABCD napannenorpambinia N nykreci BC kabbiprachin B To0e-
cinen Gactan ecenterenne 2 : 3 KaThiHackHaii Genemi. AN BekTo-
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bl Kenesi, nyaaﬂ Gizntin Kepl HKOPYBIMBI3IBII AYPBIC EMCC CKeHJIIT] mbi-
FajIBI, AFHH C BEKTOPHIH ¢ = Xd + yb TypiH/e KOPCETY/IiH KaIFbI3 Ko~
7161 Gap eKeH.

Erep ¢ BeKTOpsI @ HeMece b BEKTOpJaphiHa KoLIHHEap 6o, OHAa
HE y, He X caH/apbiHbIH Gipeyi Henre TeH Goamsl; erep ¢ =0 6Gosca, ou-
nax =y =0 6onanel. Teopema gonenaeHmIi.

Teopewma (nponopyuonan xecindirep mypaiot). BYpullIThIH Ka-
OBIPFaIapbiH KHATHIH NApajjieb TY3yJep oJapaaH NponopuHoHa
Kecinijep KubIN Tyceli kaHe 01ap mapajjieib Ty3yJepain cox oy-
PHITHLIH KaObIpFaaapbiHbIH apachkiHarel Kecinginepine e mpo-
nopuHoHaJ 6oyaabl.

B, JMonenneyi. C OypeiiblHBIH KabbIp-

ranapel AA, xoHe BB, Ty3ynepiMeH KHbIIFaH

c CB _ CB, _ BB, .
A B~ Goncen (62-cyper). CA ~Ch, _ 2A, GonaTst

62-cypem HBIH Joneseifik.
BekTopiapisl Kocy epeskeci GoiibIHIIa MBIHAHbI a1aMBbi3:
CB, =CB + BB, CA, = CA + AA,.
chmpnapumu xonnnucapnux waprel Goitbiuma CB =x, - CA,
BB AA,. CB CA 6onajibl, MYHJAFbl X,, X,, X; — HOJITE TeH

AA, Gynan CA,

emec canap. Conza x, - E‘/i. =x,-CA +x

LEK+
X,

+ —=AA,. Ocsi Teraix e CA, = CA + AA, TeHAIriHCH BEKTOPABI €Ki

X
BEKTOpPFa XKikTeyiH 6ip FaHa sKoibl 6ap GOMATHIH/BIKTAH, MBIHAHBI alla-

= 1, 6yman x, = x, = x, weiraas. Conaa GB =

X,
MBbI3: TL = 1 xoue
X X

<CA, BB, = x, - AA,, CB, = x,- CA, TeHuiKTepiHCH MbIHaHbI aJia-

CB _ CB, _ BB,
MG on — CA, AR,

1-ecen. ABC ymbypoimbl Gepinren, onga AB = 2, AC = 3, AL —
GuccekTpHca. AL BEKTOPBIH AB xone AC BEKTOpJIaphl GObIHIIA JKiK-
Tenep.

. Teopema maneneHi.
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3. Ox ocine Kaparanaa AABC-ra cummerpusnbl A4, B C-ni canbin-
nap. A,, B, C, nykrenepinin koopauHaranapbin Tabsinaap. KopbiThiss
JKacanaap.

1

ol A \|

4. Erep M(1; 3), H(-2; -4), F(5; -2) 6onca, M, = S, (M), H, = S, (H),
F, = S,(F) nykrenepinin koopanHaTanapbin Tabeisaap.

5.0y ociue kaparanna AABC-ra cummerpusabsl AA,B\C\-ni ca-
abiagap. A, B, C, HykTenepinin koopauHaTazapei Tabsizap. Ko-
PBHITBIH/bI KaCAHIAP.

ol /

\
N

6. Erep M(1; 3), H(-2; -4), F(5; -2) 6onca, M, = S, (M), H, = S, (H),
F,=§,,(F) nyktenepinin koopanHaTanapsi TabbHaap.

7.d(2; ~1) BekTopina mapannens kewiprenie AABC-ra cummer-
pusnbt A4 B C\-ni canviupaap. 4,, B), C, HyKTenepinii KoopAHHaTalapbliH
TabbiH1ap. KopeIThH/bI XKacaHaap.

220
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Feomerpusnbik Typrenaipy imimi XIX racwipaa epkenneii 6actaasi. Oran
KOI ylleC KOCKaH WIBeiilapabik KopHekTi ranbiM, 30 xbiigan actam Peceiinin
TletepOypr reuibIME akaaemuschinaa enbek etken Jleonapa Ditnepain (1707—
1783 xk.) enbekrepi Gonarein. Diinep TypiaeHAipyAin Herisri Kacuerrepi Ty-
paibl Teopemanapibii Gipkatapein jomenzen, (Urypanapabii TOMOTETHS-
cbii Kapacteipran. XIX rachipabiH eKiHIi jKapTeICHIHA APTYPIi reoMeTpus-
JBIK TypIeHAipynepre GaiilaHBICTBI KONTEreH FHUIBIMH HATIKEICD KHHAK-
Tanbli, onapabl Gip Kyiiere KeaTipin, TonTacTeipy Maceiaeci TysiHAambl. OChbl
MaceneHin wemimin 1872 kbutsl HeMic okpiMbicThICH ®ennke Kiueiin (1849—
1925 wxik.) e3inin «EH KaHa reoMeTpHsIIBIK 3epTTeyiepre CaabiCTRIPMaIbI 0=
ay» enberinjie yehlHran 6onaThiH.

Kasipri 3amanza reometpus, husnka, HudopMaTHKa cananapbiMeH 01apabIH
KOCBIMIIANAPBIHIA TEOMETPHAIBIK TYPACHAIPYICPAIH aNaThiH OPHBI OTE YIKEH.
Mpicanbl, CHMMETPHSHBI CYJIET @HEPI MEH KYPBUIBICTA, YKCACTHIK TYPACHIIpY
MCH FOMOTETHAHBI KOMIIBIOTEPIIK rpaduKaia KCHiHEH KOJIaHa/bl.

JI. Ditep . Kaeiin
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¢ia:b=9:4:8;
=2 y—2

6)
4 v 10 12
3 y
P,=32 14
x=2y=-? x=?y-?
7) 8)
a
¥ @ g P=42
% y x
b b
6 y

eratb=3:6:5;

x=2?y-2

DD

ca:b=6:7:8, y-x=4
x=?y-?

vk

cia:b=6:7:8, y+x=45;

x=2?y-7

T9. ¥Kcacmuix benzinepi

1. ¥xcac ymOypbii xKynTapbin TabblHAap KOHE YKCACTBIKTBIH CAiikec

Genricin kepceTiHaep:

e

N
C
; B
A
M K

199






main-100.jpg
3B) Exi ykcac kenOypbImThiH KaObIprajapblHblH KaThiHAchl 3 : 4,
a1 oNapaAbIH ayaHIapLIHBIH aiibipsiMbl 70 cm’. Ockl KenGypeiTap-
JIBIH ay/laHIapbiH TabbIHIap.

4B) ABCD Tpaneunscsinbig Tabanaapsl BC = 5 cM xone AD = 7.2 cm,
ZABD = ZBCD. BD nuaronanin TabbiHaap.

5C)AB : AC = 2 : 3 xone AD = 5 cm Gonatein ABCD TikTepTOyphi-
LIBIH CAJIBIHAAP.

BYJI KbI3bIKThI!

@urypanapabsl TYPAEHAIPYai reOMETPHSIBIK 3epPTTEyIepae IPeK OKbIMbIC-

Thimapst dasec men Apxumen epresien naiitananran Gonatsin. Bipak reomer-
pusinbi «Herisgepin» faiibinnaran EBKIMA TeOMETPHSHBIH FHUIBIM PeTiH-
JIe IaMyBIHIarsl TYPICHAIPYAiH pori MeH MoHiH GaranaMajibl %JHE OHBI KOJI-
nanbaznsl aa. ConbimMen Katap onbid «Heriszaepininy antbinmbl KitaGbiHaa yK-
cac kenbypsimTap Typaisl iniM Gap. Meicansl, o yKcac KenOyphiuiTap yrbi-
MbIH ObLnail aiiTkan: «¥Keac Ty3y ChI3HIKTBI (pUrypanap — petiMen anbinran Gy-
PBIITAPEI TEH JKIHE TeH Oy phlTapaars! KaGbipranapsl ponopuHoHas Gonarsin
¢urypanapy. ¥kcac KonOyphiiITapbiH KACHETTEPi Typasibl TEOpEMATapabIH Ty-
JKBIPBIMAAMaNIaphl Kasiprizepre xakbin. Mbicaibl, ockl KitanTarsl 8-ceiinemie
Obinait afiteutran: «Erep TikGypbiTsl ymGypsimTein Tik OypbiuibiHan TabaHbl-
Ha MepreHIMKY AP XKyprisince, conna naiiza Gonran ymbypsimrap Gyrinine ae,
©3apa s1a ykeac 6omaabi».

Durypanap/bl TYpPIEHAIPY Ka3ak XaJKbIHBIH A3CTYpi Oyiibivaapbina, Mbi-
callbl, Kapy-’Kapak eHepinje, Kasak yiiinin skuhassl, seprepaix OyiibiMmapsi,
BIIBIC-AsK, KHIM-KeIIeK, Kiemaepinae oonap jkacar, KypacTeipy KeHiHeH KO-
panbitansl. 139-cyperte kasak Xankeisi 200-1eH acTam 010 Typiaepinin exi
TYPi MbIcajFa KeATipiires.

139-cypem
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=y

c

8. Erep M(1; 3), H(-2; —4), F(5; -2) xoue @ (2; 1) 6onca, M, = T,(M),
H, = T.(H), F, = T,(F) nykrenepinin koopanHaTanapbis TabblHAap.

9. A(-1; 3) nykreci A'(2; 4) nykrecine, an B(1; -3) nykreci B'(x; y) HyK-
TeciHe napasieNnb Koule/i. X xoHe y-Ti Tabbinaap.

10. 4,B, @ (2; 1) BekTOpBIHA TMapaiienb Kemiprenae AB Ty3yiHin
Geiineneyi Gombin TaGbinansl, MyHaarst A(-2; 5), B(1; -3). 4,B, Ty3yiuin
TEeHJICYiH JKa3bIHAap.

T8. Ywobypoiuumapowiy yKcacmoient

1. ¥xcac ymOypelmTapablH X KoHE y Kabbipranapbin TabbiHap:

1) 2)
x ¥y 4 X 3
A4 yA
10 5
10 5
x=2y-? x=?y-2
3) AN 4)
10 & 2/ 0 10/ s
¥
12 Y J
x=?y-2 x=2y-2?
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10. KosranbicTapAabl ecen WbiFapyaa KonaaHy

TakbIpBINTBI OKY OapbichinIa:
* OPTYPAi KO3FaNbICTApAbl KOJIJIAHbIN, ECENTEP UILIFapa ajackiHiap.

OPTYpiii KO3FalbICTAP/IbI Nal1a1aHbIM, ECENTEP WIBIFAPY/IbIH MbICa-
napeid Kentipeitik. Ecen mibirapynarsl Herisri oif — KaxeTTi HOTHKEre
KETKI3CTIHACH KO3FalIbICThI IYPBIC TAHJIAM, OHbI OPbIH/AY.

1-ecen. Tenbyiiipni ABC ymbypsi-
welHBIH AB xone BC Oyiiip Kabbiprana-
pblHa mWapmbiaap caneinrad, K men N —

ONapbIH AHATOHANBAAPBIHBIH KHbIIBICY N/
Hykrenepi (98-cyper). KN kecinaiciHin “
ockl  ymOypeiThiH BM MenmanachiHa A M C

HEpPHEHANKYIAP GONaThIHBIH J107Ies /ey 98-cypem
Kepek.

HMonenaey i Teubyitipai ymbypsim ey Kacueti 6oiibiHima BM Ty-
3yi ABC ymObypbinbinbi cummerpus oci 6omanst. Conna 4B men CB
Kecinainepi sxoHe con KeciHjinepre TYprbI3blIFaH mapuisiiap BM Ty-
3yiHe KaparaHaa CHMMETpHsibl Gonmazasl. JleMek, mapuiblIapabiH Aua-
TOHAJIbIAPBIHBIH KHBLIBICY HYKTesepi Gonatsin K men N jae con Tysy-
re Kaparauja CHMMETPHAJIBI, conabiKTan KN men BM kecinainepi nep-
TEHANKYJIAp G0Maibl.

2-ecemn. Ten emec F, sone F, menbepnepinin oprak 4 Hykrecinen
OTil, OJ1ap/aH TEH XOop/aiap KHATBIH/AM TY3y KYPri3y Kepek.

Ml emy i F, menGepine 4 HyKTeciHe KaparaHaa CHMMETPHIbI 60~
natein F; wmenGepin canaiibik  (99-cyper). M
F, wmenbepi F, menbepine ten xone F, men-
Gepimen AN oprak xopaacel Gap Gonaasl.
AN Ty3yi F, menbepin 4 uenTpine kaparauia
N nykTeciHe cHMMETpHsIb GonaTeiH M HYK-
TeciHje KHbIN oTeTinaikTeH xone AM = AN
GonraHABIKTaH, O i3I TY3y GOmabl.
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154. a) £C=90°,4C=3 cMm, BC = 1,5 cM 6onatsid ABC ymbyphiiisl
MeH AB ty3yine taicti O HykTeci 6epinren, OA4 = 2 cM xkoHe A HYK-
Teci OB kecinaicinae xarbip. ABC ymOypbllbin carat TiliHIH 6arbi-
ThiMeH O HyKTeciHeH afinanabipa 60° GypbimiKa Oypranjia mIbIFaThIH
GeitHeciH canbiHaap.

9) Lentpaepi A xone B Hykrenepingeri eki Ten mendep C xoHe
D nyxkrenepinae kublabicansl. LlenGepaepain Gipi exinmicimen 6et-
Tecyi yuin onbl C HyKTeciHeH aifHanabipa Kauaaii Oypeimika Oypy ke-
pek?

155. a) AB kecinjicin carat TijiHe Kapchl OFaH THICTI eMeC HYKTEHi
aifnanjpipa 45°-Ka xkoHe conl Kecinjire ThicTi Kaiiceibip HykTeni aii-
Hauabipa 30°-ka Oypynapasl; o) AABC-Hbl AB + AC BEKTOPBIHA
TEeH BEKTOpPFa Mapalelh KOIIpy/i jKoHe Ka3bIKTBIKTBIH Kaujaail na
6ip M uykTecin aitmanabipa carat Tini GarbiTeiMeH 60°-ka Gypybi;
6) wenGepai m BEKTOPbIHA TMapajuiesb KOyl koHe epkimiziie
TaHAan aablHFaH [ Ty3yiHe KaparaHJa OCBTIK CHMMETPHSHBI OPbIH-
naujap.

C oeneenti

156. Teukabeipransl ABC ywmbypeibiubiH AM xone BN meamnana-
napbl O HykTecinge KubLibicanbl. Kanaaii exi KO3FablCTBIH KOMIO-
sunusicel AAON-1i ABOM-re keulipeTiHii aHbIKTaHaap.

157. a) Tenxabbipranst ABC ymoOyphIMbIHBIH MeauaHazapsl O HYK-
Tecinae Kubuibicaibl. O HYKTeciHeH aifHanabipa 120° Gypeimka 6yp-
ranga ABC ywlypeiuel e3iHe-e31 GeifHeldeHETIHIH mamenmeHaep.
9) KaGpipranapbiHbiH caHbl TaK 0ONATBIH LEHTPIIK CHMMETPHSIBI
KONOYPhIITHIH GOAMAHTHIHBIH 107/ ICHICD.

70
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PBIHBIH  Y3BIHJIBIKTA- @) 9 A
PBIH  CalbICTBIPAFBIK.

MN = CD Gonran- A
avikTaH, AN + MB men D 1- 10
AD + CB KOCBIH[bI- i
JIapelH  CaNbICTBIPCAK o b M \i b
KeTKimkTi  Gomajsl. . N B
AN + MB = AM + MB

101-cypem

(AN = AM, A ANM

napaieNiorpaMblHbIH Kapama-Kapesl Kabsipranapsl perinne). AD + CB =
= A,B. YwGypbimtbiy TeHcismiri Goiibinma A M + MB > A,B. [lemek,
AN + MB > AD + CB, sruu A MeH B aybliapblHbIH apachiHIarbl €H
KbICKa o011 CD Kemipi apKblIbl 0Te/i.

KATTBIFYIIAP

A oenzeiti

158. a) Tysy men oHbIH 6ip karbiH/1a OpHAnacKaH A kaHe B HykTenepi
Gepinren. Tysynen ABC ymOyphilbiHbIH NIEPUMETPi €H a3 OomaThiH-
naii C mykrecin tabbinaap. 9) CyiipOypuimThl ymoypsim nimingec
nuacTHHKaHbl i Genikke Kanaii Genin, Tikrept-

a

Oypeiun KypacTeipyFra Gosaabi? /

159. A4 men B enai Mekenaepi a xoue b xonaa- A

phIHBIH apackiHaa opHanackan (102-cyper). Ochbr °B

JKOJIAAPABIH Kaii xkepine M xoue N (M€a, NEb) \
b

nyHKTTepin AMNB xonbl eH Kbicka GonaThiHaail
eTill OpHANACTBIPY Kepek? 102-cypem

B oenzeiti

160. A xone B myHKTTEepi TeMipKoJabIH Oip jKarbiH1a OpHAJACKaH.
AMKB KOJNBIHBIH Y3bIHJBIFBI CH KbiCKa OONyBl YLIiH TeMipson
GoitbiHbIH Kaii skepine MK nnardopmacsii opHanacTbipy Kepek?

161. Exi ten menbep Gepinren. Hykreni aiinanusipa 6ypy apKbiibl
6ip menbepai exinmi menbepmen Gerrectipyre GonaThiHaail HYKTe-
JIEp/LiH FCOMETPHSAIBIK OPHBIH TaObIHAP.
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3-ecen. ABC xoume NBK ymOypsimrapsl Gepinres, oznapaa
NB 1 AB xone NB = AB, KB 1 BC xoue KB = BC, NK = b (100, a-cyper).
ABC ymOypbimbiHbIH BM MeAnaHAChIHBIH Y3bIH/AbIFBIH TaObIHAAP.

Il e w y i. BNK ymbypsiublH B HYKTeCIHEH aifHaIAbIpa caFaT TiTiHIH
GarbiThiMen 90°-ka Gypaiibik (100, 2-cyper).

a) K 2)

100-cypem

Conpa on esine teH ABN,C-ra Geiineneneni. 4, B xoHe N, HYKTe-
nepi Gip Tysyzae xatazsl, an BK kecingici BC kecinaicimen Gerreceni.
ABC ymbypsimbinbi BM meaunanacht AN,C yuOypeIlibIHBIH OPTa Chi-
3bIFBI 00Ma/1B1, COHIBIKTAH BM = 0,5b.

Kayabds0,5b

4 -ecen. O3eHHIH eKi KarplH/la OPHAJIACKAH aybULIAPAbIH apachiH
KbICKa KOJIMEH KOCY YIIiH JKaFajaybl mapaieib 00JaTblH ©3¢Hre Komipai
Kaii xepre cany kepek?

Il ey i. askone b Ty3ynepi e3eH karanaybl GOJICHIH, ajl OChl O3CH-
HEH OTETiH KOMiPiH Y3bIH/IbIFbI n BEKTOPBIHBIH Y3bIH/IBIFBIHA TCH GO~
coit (101, a-cyper). A HyKTeCi MCH @ TY3yiH n BEKTOpPbIHA KouIipemis,
conma A HykTeci A, HykTecine, an a Ty3yi b Tysyine Geiineneneni.
A, MeH B HyKTesepiHiH €H KbiCKa apaKallbKThiFbl A,B keciuaici 60-
nazel, on brysyin C uykreciuae kubin oreai. Couga CD — xenipain
opubiH, an ADCB cbiHBIK ChI3bIFbI A KoHE B ayblilapblHbIH Kemip ap-
KBIUIBI JKYPETiH eH KbICKA apaKallbIKTBIFbIH KOPCETE/.

Kenipain opubr Gacka xepie Gonran xkariaiina A-nanm B-ra neiiinri
JKOJIIBIH Y3bIHBIDAK OGonaThiHbiH jonenseiiik. MN kecinjici xemipain
Gacka opHbl Gosncsin (101, a-cypet). ANMB men ADCB CBIHBIK ChI3bIKTa-
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11. FTomoTeTUA MeH yKcacTbIK TypneHaipynep

XaHe onapabiH KacueTTepi

TakbIpBINTBI OKY OapbIChIHIA:

* TOMOTETHAHBIH, YKCACTBIKTBIH JKOHE yKcac Q)urypanap;(mu aHbIKTamana-

puin Ginecinzep;
* FTOMOTETHA MEH YKCACTBIKTBIH KaCHETTCPiH Bine xone KOJIiaHa ajaceinaap.

F ¢urypacbin onbin apdip X nykreci ﬁ: =k- (ﬁ-, MYH/IaFbl
O — Gepinren uykre, k — Hosire Ten emec can GosiaTein X, HyKTecine
Oeiinenenerinneii F, ¢urypaceina typaenaipy, mentpi — 0, xodd-
unuenTi k 601aTHIH TOMOTETHSI 1€l ATAJA/IbI.

104-cyperTte oceinmaii TypaeHaipyiepain k>0 (104, a-cyper) xoue
k <0 (104, -cypeT) Gonranaarsl MbICas1apbl KOPCETIATEH.

a) g 2)
F,
@é@
(e}

104-cypem

Erep 6ip ¢urypa exinmi ¢gurypara roMoTeTHs TYPIACHAIPYi apKbLIb!
KewieTiH 6osica, onapabl comomemustav GUrypasap Aen aTaiabl.

HykTesepain apakabIKThIFbIHBIH APACKIHAAFHI KATHIHAC CAK-
TAJATHIH TYPJAEHAIPYAi YKCACTBIK TYpJeHaipy aen artaiiael. Sruu,
erep ockl TYpIeHAIpy Kesinze ke3 kearen X xkoue Y myktenepi X, xoue

N XY )
Y, nykrenepine Geiinenence, onna # = k Gonazsl, MyHaarsl k — Gepin-

TeH OH CaH. k caHbl yKcacmol kod¢hhuyuenmi 1en atanajibl.

Erep 6ip ¢urypa exinmi ¢urypara yKcacTblK TYpPJICHIIPY apKbljbl
KomeTin 6oica, onapabl yxcac gurypanap nen ataiinsl. F, gpurypaceinsin
F, Queypaceina yxcacmoieor Gbinaii xaswinanei: F ~F,. Meicansl, Ka-
3aKCTAHHBIH IeorpadHsIbIK KapTachiHbIH OPTYPIi YIKeHTYIep apKblibl
opelHanFaH cypertepi ykcac durypanap 6onaast (105-cyper).
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paTTaphIHBIH KOCBIH/BICHIHAH KeM Gouca, cyiiip Gomaznsl; 6) erep Kapchl
JKaTKaH KaObIPFAachIHBIH KBaApaThl 6acka eKi KabblprachIHbIH KBaJpaT-
TapbIHBIH KOCBIH/ABICHIHAH apThIK G0Jica, 0¥ Gonaubl.

Kocunycrap TeopemachiH KOOpAHHATamap diciMeH Je aanenjeyre
GonaThIHBIH aiiTa KeTelik (MYHbI ©31iriHeH OpbIHAAHAAD).

1-ecemn. Kabeipranaper 17 cm, 25 cm xkoHe 28 oM GomaTelH ymi-
OyphIThIH Kinli Gypeiuibii Taly Kepek.

I emy i YmOypbimreiH Kimi Oypbiubl 17 cM-re TeH eH KbICKa Ka-
ObIpracbiHa Kapesl xkataasl. On 6ypermtet o Aen Genrineiiik. Kocunycrap
Teopemachl 6oiibIHIma:

172 =25 +28°—2-25-28 - cos a, Oynan cos o = ;5%2'2?%317* =
=0,8.

Kocunycrap Kectecin HeMmece KaJbKyasSTOPAbI NMaiiganansin, a =~ 37°
GonarbiHbIH TabaMBbI3.

Kayab bl =37

2-ecen YmOypsuTeiH eki Kabsipracer 25 cM xkoHe 30 oM, an ayna-
Het 300 ev’. Yubypeintsin yuwinui kaGeipracsin Taby Kepek.

Wewmwyi AABC-na BC = 25 cm, AC = 30 cM, aynansl S = 300 oM’
(143-cyper).

1

§ = SAC-CB-sin C, conga 300 = ; +30-25-sin C, Oynan
sin C=0.,8.
a) c 2)
Cc
3 25 39: :f5
A B A B
143-cypem

Herisri TpHrOHOMETPHAIBIK Tene-TeHikTi sin’A + cos'4 = 1 maii-

nananbin, C GYphILIBIHBIH KOCHHYCHIH Tabambi3: cos C = +,/1—sin’C,
Oynan cos C = /1 — 0,64 = 0,6 nemece cos C=—/1—0,64 =-0,6.

Erep cos C = 0,6 6osca, onaa £ C cyiiip (143, a-cyper), kocunycrap
TeopeMack! GoibIHIIA:
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9] 162. ABCDF ¢urypacsi (103-cyper) O uentpin
aitHanaeipa x°, 2x°, 3x°, 4x°, 5x° Gypsiurapra
D B Gypranjia e3ine-03i Geitnencnei. a) x Here Ten?
9) AC xeciupicinin O HykTeciHeH aifHanabipa
x°-ka Oyprana mblKkaH GeiiHenepin atanap.
A 163. a) Kaiicbibip HykTeaeH aiiHanasipa x°, 2x°,
103-cypem 3x°-Ka Oypranza e3iHe-03i GeiiHeneHETiH anThi-
OypbiLl canbiHaap.
9) a) ecebiHae CalmbIHFAH aNTHIOYPBIITEIH CHMMETPHS LEHTPI, CHM-
MeTpus oci 6ap ma? bap Gosnca, onapabl kepeeTtinaep.

C oeneeni

164. a) TenkaObipransl ABC ymbypsimbiabiy CA xone CB Kabbip-
FAIapblHA Y3bIH/IBIKTAPBIHBIH KOCBIHIBICH! YIIOYPBIIITEIH Kabbipra-
ceiHa TeH Gomarein CM xone CN kecinainepi canbinran. MON 6y-
phIIBIH TaObIHAAp, MyHarbl O — ymOyphill MeHaHATapbIHBIH KHbi-
sbicy  HykTeci. 9) TeHKaObIpraibl yWIOYpPHIITEIH LUEHTPI apKbijibl
apacbiH/arbl Oypbiiibl 60°-Ka TeH 60aThiH KoHE YIIOYPBIITHIH TO-
6eci apkplIbl @THEITIH eKi Ty3y *Kyprisiaren. Ocsl Ty3yJepain yu-
OyphInIThIH KaObIpFasapsl apachlHIarkl KeciHinepinin Tex Gonarsi-
HBIH JIONCIIICH/EP.

165. a) y = 2x + 5 Ty3yide koopanHaTanap GackiHa KaparaHja CHM-
MeTpHsIbl GonaThiH TY3yaiH: 2) ¥ = 2x — 4 Ty3yiH KoopauHaTanap
Gaceinan aliHajiibipa carat Tinine Kapcbl OarbiTTa 90°-ka Oyprania
WILIKKaH TY3YAiH TeHCYiH jKa3blHap.

NPAKTHKAJIBIK TAIICBIPMA

Kes kenren ABC ymbyphiiibiH caibin, oHa xKaTnaiTein O HyKTec
apkblibl AO, BO xone CO ty3ynepin xkyprisingep. Ocbl Ty3syaepre
A0 =2A,0, BO =2B,0,C0 =2C,0 Gonarwupaii etin, 4,, B, xone C,
Hykrenepin 6enrinenaep. 4,8,C, ymlOypbimibiHbIH KaGbIPFachl MeH aya-

Hbl ABC ymbyphillibiHaH Hellle ece apThik?
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17. KocuHycTap Teopemachl

TakbIpBINTHI OKY GapbichInIa:

* KOCHMHYCTap Teopemachin Gije jaHe OHbl Jd/1en1eil anacsnaap;

* Ymoypsim Gypbilibl KOCHHYCBHIHBIH OHBIH KaObiprachiHa Tayenizik pop-
Mysacein 6inecinaep;

* KOCHHYCTap TEOPEMAChIH €CENTEp WbIFapy/Ia KOJIaHa alachIHap.

Teopema YmOypblmThiH KaGbIPFachIHBIH KBaApaThl acka
eKi KaObIpFachIHBIH KBAJAPATTAPBIHBIH KOCHIH/IBICHIHAH OCBhI Ka-
GpIpFajiap MeH 0JIapAbIH APACHIHAATBI OYPHIITHIH KOCHHYCHIHBIH
exi ecesienren KobeiTinaicinin alibIPLIMBIHA TEH.

C HNonenpneyi.AB=c¢,AC=b,BC=abo-
nateii ABC ymiGypeimsl Gepinren GosChiH.
b @ Mbicansl, a* = b* + ¢ — 2be + cos A Gonarsi-
A g THE noneneiix.
¢ D ABC ymbypbimbiubig CD GuikTirin xyp-
142-cypem riseitix (142-cyper). AADC-na: AD = b - cos A4,

CD = b -sin A. Conna DB = ¢ — b - cos A. ABDC-na Iucarop teopema-
cbl GoibiHIIA:
@ =(b-sin Ay + (c— b - cos A = b’sin®4 + ¢* — 2bc - cos A + b’cos’A =
= b¥(sin’4 + cos’d) + ¢* — 2bc - cos A = b* + ¢ — 2bc - cos A
(cebebi sin’A + cos’4 = 1).
b*+ ¢ —2bc - cos A.
A Oypwimibl TiK Hemece J0Fan GonaThiH XKaraHmapabl e3/1irineH Ka-

Coubimen, a*

pacThIpbIHAAp.
MBIHa KaThICTap Ja 271 OCBUIAM AdMeIACHei:
b*=a*+c* - 2ac- cos B, ¢* = a* + b* - 2ab - cos C.
KocuHycTap TeopeMachiHaH IIbIFATBIHBI:
cos A = b +2[’:(_ @ ,cos B= < +z(:';(-_ z ;€08 C= a +;:,; €
Ocbl hopMynanapaan WblFaThiHbl, YIIOYpPLIITEIH Oyphiuibl: a) erep
Kapehl JKAaTKaH KaObIpFachlHbIH KBaJpaThl Oacka €Ki KaObIPFachlHBIH
KBaJIPAaTTapbIHBIH KOCBIH/BICKIHA TeH Gosca, Tik Gomaasl; ) erep Kap-

Chbl JKATKaH KaObIPFachlHbIH KBajApaThl 6acka eki KaObIPFachlHbIH KBajl-
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3) B C 4) B, C
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T12. lllenbepee immei coizvinzan 6ypsiuimap
1. BypbimTapasl TabbiHaap.
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Tomorernsupin Gy KacueTiH ykcac (urypanap cajnyra KONJaHFaH
piHFaiinel. Mbicansl, 107, a-cyperre ABCD TopTOYpBINIBIH KYpai ThIH
Kep TemiMiHiH jkobacekl GomaTeiH roMoTeTHsIb jkaHe ykcac 4,B,C\D,
TOPTOYPIBIH calxy Taciai, an 107, a-cyperre 6ip TeGecin romoTeTHs
LEHTPI eTil azblm, yKcac KOnOyphllITapasl Caly diCi KOpceTirex.

2)

107-cypem

TeopeMaHbIH JAICHICYiHEH IIBIFATBIHBI, TOMOTCTHS O3I
apikolibt emnetimin my3yoi oean napaiieas mysyee betineneioi.

iy yenmpi

Erep eki ykcac ¢urypa 6ap Gonca, ouja Gip gurypausi exinuicine
TeH OonaTeiH urypara GeiiHenelTiH rOMOTETHSIBI TYpieHaipyi Gap 6o-
JaTBIHBIH aiiTa KeTesiK.

1-ecemn. ¥gcacmolx mypaendipy Oypoiumer osine mey Oypoiuka
Oetinenetiminin 19neN1CY Kepek.

Hdonenneyi. ¥xkcacTeik Koddduumuenti k GomaTelH YKCaCTBIK
Typrneuipy £ BAC-unt £BA,C\-re Geiineneiitin 6oncwin (108-cyper).
Z BAC-¥a uentpi A nyxreci, koaduiuenti k Gonatein roMmoteTHs TYp-
nenipyin opeinaaiisik. Conta B men C nykresnepi, coiikecinme, B, men C,
HyKTelepine OGeitnenenerin 6o~
ceti. Conpma AB,AC, = ABAC, A
(ywoypeiTapasi TEHTiHIH B,
Il 6enrici  GoiibiHma).  Jlemek, c
ZA = ZA,, nonenney xeperi ge A c N C,

OCBI efti. 108-cypem
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KATTBIFYJIAP

A oeneeiti
236. Ywbypsiutei eki KaObiprachl @ MeH b, an apaceiHaars Oy-
poiwbt 60°. Erep: a) a = 10 eM, b =16 cM; 9) a = 8 cm, b = 15 oM Goa-
ca, OHBIH YlIiHII KabblprackiH TabbIHAap.

237. lllenGepain exi paanyChIHBIH apachiHiarbl Oypbim 16°-ka TeH.
Erep menGepain amamerpi 10 am-re Tex Gosca, OHBIH CON €Ki pa-
JMYCBIHBIH YIITApbIH KOCAThIH XOpAaHbIH y3biHAbIFbiH 0,1 aM-re
JIeiiHTi gomtikneH TabbHaap.

238. a) Erep 4B = 6 cm, AC = 19 cM, sin 4 = 0,6 6oaca, ABC ymbdy-
poimbibiH BC KabbiprachinbiH y3biHabiFbiH 0,1 cM-re aeifinri pamn-
JikneH TabbHaap.

9) Anmatel MeH Iy KamanapeiHBIH apakalibIKThiFbl 260 kM, an
Iy men Tapa3sablH apaKamibIKThIFbl i
208 km. Erep Anmarsl men Tapas ka-
NanaphiHBIH  APAKAIIBIKTBIFBl  Typa
skonMeH 453 Km-i Kypaca, ochl Ka-
nanapael GipikTiperin Temipxon Tap-

Marbl Kanjai Oypwim xkacan Gypbi- 145-cypem
naThiHbIH TabbHaap (145-cyper).

B oenzeni

239. a) Kep teniminin nimini nenec 4BCD TopTOYphIMIBI TIPi3ai
skone AB=10m,4D =9 m, BC=CD, £B = 105°, £ D = 135°. Ocbl xep
TeniMinin ayanpin 0,1 M7-re eiiinri gonaiknen Tabbinnap.

Bc_ 6 ac_ 2
9) AABC-na AB —2‘/3 > “AB _Z‘/S

. C OYpBILIBIHBIH KOCHHYCBIH

TaObIHAp.

240. a) TMapannenorpaMHbIH JHAroHadbAapbl 2 AM JKoHE 3 1M, an
onapablH apackiHaarel Oypbimbl 45°. TlapamnenorpamMHbiH Kabbip-
ranapei 0,01 am-re aeiinri gomaiknen tabbinaap. o) ABCD napan-
nenorpaMeibiH BD amaronani 10 ¢M, an AMaroHaubAapbIHBIH apa-
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105-cypem

YKCacThIK TYPJACHAIPYAIH aHBIKTAMAChIHAH IIBIFATHIH HETi3ri Kacu-
eTTepiH KapacThIpaiibiK.

1) Erep F, ¢urypacer F, urypaceina ykcac xoHE YKCAaCThIK K0d(-
unuenti k Gonca, onna F, dpurypacer F, ¢purypaceina ykcac xone yk-

o |
cacTbiK Kod(ppuuneHti * Gonaambl.

2) Erep F, ¢urypacer F, ¢urypacbina yKcac soHe YKCACTBIK K0d(-
¢duunenti k, an F, ¢urypacel F, ¢urypaceina ykcac xoHe yKCACThIK
koadduumenti k, 6onca, onna F, purypacer F; ¢purypaceina ykeac xone
YKCacThIK KO3 duunenti k, - k, Gonamsl.

3) Kosranbic yKcacThiK K03 duinenTi 1-re TeH 60MaThiH YKCACTHIK
TYpJeHipy 60maibl.

Teopewma FoMoTeTHs YKCACTBIK TYPJIeHAIpy 6012161,

A, B, Jdonenneyi. O HYKTECi — FOMOTETHS HEHT-
pi, k— romorerus kodbduunenti, an 4 men B
Hykrenepi A, Men B, HykTenepine Geiinencue-

o Tin Gosacein (106-cyper). Conaa ﬁ‘- =k OiA',

106-cypem OB, = k- OB, OA, — OB, = k(OA — OB). OA, —
— OB, = BA,,a1 OA — OB = BA Gonranusiktan, B,A, =k - BA Gonazsl.
Jlemex, BA _|k|, srum romorerns HYKTEIEPAiH apaKalibIKThIFbIHBIH

BA
KaThIHACBIH CaKTaii/bl, CH/eUIe OJ1 YKCACTBIK TYpiaeHaipy OGomasl.
Teopema JAanesacHIL.
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AB*=25"+30"-2-25-30- 0,6 =25, 6yman 4B =25 cm.

Erep cos C =—0,6 6onca, ouga 2 C noran (143, 2-cyper), KocHHycTap
Teopemackl GolbIHIIA:

AB* = 25 +30° + 2 - 25 - 30 - 0,6 = 2425, 6ynan AB = /2425 =
=5/97 (cMm).

Kabsipramapst 25 e, 30 cm, 25 cm xaHe 25 cm, 30 cm, 5\/5 cm 60-
natbiH ymoypsim 6ap 6omansl (ceGebi omap yumin ymoypsim TeHci3air
OpbIHAAIA/IbI).

XKayab bl 25 cm Hemece S‘E cM.

3 -ecemn. Erep 6ip ymOypsimThiH eki KaObIprachl eKinmi ymbypoiii-
TBIH €Ki Kabbiprachina TeH Gosca, an yminmi kabbiprasapsl TeH 6oama-
ca, OHJIa COJ KaOblpFanap/blH YIKCHIHE Kapehl YIKCH Oypbill jkKaTaThbi-
HBIH J1a7IeN/Iey Kepek.

Hdonenneyi. ABC woue 4,B,C, ymbypoimtapsinna AB = 4,B, = m,
AC=A4,C,=n, BC>B,C, 6oncwin (144-cyper). £A4> Z A, GonarbiHbiH
nanenzeiiix.

B B.
m, m: [
A c Al n G
n
144-cypem

Kocuurycrap Teopemacs! GoiibIHIIa:
BC*=m’+n* —2mn - cos 4,
B,CP=m’+n*~2mn-cos 4,
BC > B\C, 6onranabIKTaH,
m*+n*—2mn - cos A>m*+n* —2mn - cos A4,
—2mn - cos A>-2mn - cos 4,, cos A <cos 4,.

Jlemex, £A4 > Z A, ceGebi, Oypbii yiKeiiren caiibii OHbIH KOCHHYCBI
Kimipeiiesi.

L0 N N Y e e e

Kocuuycrap TeopemMachi TyKbIPBIMAM, AdJIEICHIE].
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T13. Hlenbepoin sncanamacst Men KUIOWBICHIHBIH,
KUBLABICAMbIH XOPOANAPbINbIH Kacuemmepi

1. Benrici3 anementrepai TabbiHaap:

1) 2) A
4
B
(
AC-? BC-?
3) 4) G
3‘
A
5D
AB-? AC-?
5) 6) F
K o
d P
AB-? FC-?
7 8) A& D
V\
M
N
BE-? AN-?
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KATTBIFYJIAP
A oeneeinti
166. KaGsipranapst 7 cm, 6 cM, 5 oM Goxareid ymbypsim Gepinred.

Bepinren ymoyphilka roMOTETHs LICHTPI, OHbIH MEJHaHANaPbIHBIH
§ i 3
KHBUIBICY HYKTECI JKOHE roMOTeTHs K0d(pHLmeHTi: a) 539) -0,5 Go-

JIATBIH TOMOTETHs/IB! YIOYphil canbinaap. bepinren ymoypoiu nexn
CalbIHFaH YIOYPHIITHIH CIHKeC GYPBIIITAPBIH CANBLICTBIPBIHAAP.

167. TiktopTOypbiThiH Kabbipranapsl 2 cM %koHE 3 cM. YKCACTBIK
ko3 duienti 2-re TeH GOMATBIH OFaH YKCAC TIKTOPTOYPLIII Caibli,
canblHFaH KoHe GepiireH TIKTOPTOYPBILITAPAbIH ayaHAaPbIHbIH Ka-
ThIHACKIH TaObIHAAD.

B oeneeii

168. ABC ymGypsimbineiy C 6ypeimst Tik, AC = 8 e, BC = 6 cm.
a) Bip cei3bara ABC ymOypbinbina yKcac, YKCacTbik KodpQuiment-

Tepi, colikeciHiue, fi JKOHE %—Ke TeH Gonatein AAB,C, men A4B,C,

cansinaap. 9) Cansinran ymbypeimrapasin C\ M, xone C,M, menua-
HaJIapbIHBIH Y3bIHILIKTAPbIH TaObIHAP.
169. ABCD pomGeicki 6epinren, onna AC = 8 ecm, BD = 6 cM. a) 4 Hyk-

Teci ueHTpi GONaThIH, YKCACTHIK KOO PHLHEHTI %-KC TEH FOMOTETHSA~
Hbl naiitananein, 6epinren pombka ykecac pom6 canbinaap. 9) Casbin-
FaH poMOTBIH OUiKTirin Tabbiap.

170. AABC-upin AC kabbiprachiHa napajieib, YIITapsl, coiikeciniie,
AB xone BC kaGwipranapbinia xataTeii DE Kecinjici sKyprisiiren.
Erep AB = 16 cm, BC =20 cM, BE = 15 cM 6onca, 4D-Hbl TabbIRAap.

C oeneeiti

171. Uentpi — O, pamuycht 2 cM GonaTein menbep Men O HYKTECi-
HEH 3 CM KalIbIKTBIKTA KaTaThiH Ty3y Oepinren. Ilenrtpi O, koad-
¢uienti 2-re TeH romoTeTHsa Gepinren Tysyre THicTi HyKTenepre
GeiineneHeTin weHOepAin eKi HyKTeciH TabbiHaap.

172. llenbep Gepinren xoHe OHbIH €Ki paanychl xkyprizinren. [en-
Gepain ockl pamuycTapMeH TeH yul Gesikke GeniHeTiH XopaachiH
canbIaap.
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16. CuHycTap Teopemachl

TakbIpLINTBI OKY Hapbichinaa:

* CHHyCTap TeopeMachil Giie KaHe OHbI JdleIIei anachHaap;

* CHHYCTap TEOPEMAChiH €CENnTep WIbiFapyaa KOJAaHyasl GineTin Gonachin-
nap.

Teopema. YmbypsimTein Kabbiprajia- C
pbl 0JIapFa Kapchl KATKAH OypbIITApABbIH
CHHYCTAPBIHA MPONOPHHOHAI. a b
HManenneyi. Kes kenren A4BC-na BC =
=a, AC=b xone AB=c Goncen (140-cyper). g A
c

a b c
W S = e GONaTHIHBIH JdMeNACHIK.
sinA  sinB sinC ~ A 140-cypem

S

— %hc-sinA =Loc-sinB= %u}rsin C.

2
T O | n S :
Ocsl TeHaikTiH Gapibik Gonirin 7ab(' kebeiiTinaicine Gonin, MbiHa-

sinA _ sinB _ sinC Gunam —2—= b - €
b ¢ OV GhA T SinB sinCe

HbI aJaMBI3: Teope-

Ma J19/1eACH .
1-ecen. AABC-na £ZA4 =30° £ C = 105° BC : AC xarbiHacbiH Taby

Kepek.
Wemyi £B=180°—- (L4 + £C) = 180° — 135° = 45°. Cunycrap
. BC __AC . BC _sin30° _
Teopemacsl  GOiibIHIIA Sin30° — sind5** Gynan: AC ~ sind5°

B

Kayabeol. 5

2-ecen. AB = 5 cm, LB =
=120° ZA4 = 30° 6onatein AABC-
HbiH AK Guccekrpucacein Taby Ke-
pek.

141-cypem
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3) A 4) A
N, 12 15 M
5 4
B M c c N B
AB=x-? AB=12; x-?
5) B 6) A
20
9 N
c
N, M
3 B x
A 16 c
x=?
7 B
2.
3
M
3 N
A 2
10 C
x—?y-?

T10. Cunycmap meopemacst

1. Kecreni TonTeipbinaap:

1) 2) 3)
a S
b 20 26
& 35
a 75° 36° 64° 60°
B 30° 60° 40° 25°
¥y 45° 120° 48° 45°
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TomoTeTns YKCacThIK TYPACHAIPY OONFaHABIKTAH, 0.1 OYpbluumbl 03i-
He men OypoiwuKa betineneioi.
2-ccen. Kes kenren exi menGepin ykcac 601aThIHbIH A0MICIICHIK.

a) 2 A —B,
A\ /B
o

109-cypem

Honenpneyi Paguycrapsl  skoHe R GonateiH exi menbep Gepin-
ren Gonewin (109, a-cyper). Ocbl menGepaepin ueHTpaepin HerrecTi-
peiiik (109, a-cyper). Conna 6ip menbepain ke3 kenaren 4 xoue B Hyk-

. . AB R
Telepine roMOTeTHsIbl, O — FOMOTETHS LEHTPI, AB k romore-

THA KodpuinenTi Gonarbin ekinmi menbepre 4, xoHe B, HyKkTenaepin

canyra 6onaasl. CoHABIKTaH meHOepiep yKcac Gomaasl.
3 - e c e n. Kaiicbibip romoternsiaa 4, B xoHe oxapasiy Oeiineci 6oma-
ThiH A,, B, nykTesnepi 6ip Ty3yae xarbip. [OMOTETHS HEHTpIH cany Kepek.
IWemyi 4B Tysyinae xarmaii-

% S ThIH Ke3 keareH C HykTeciH 6enri-

neitik (110-cyper). Conma AC xoHe

O AA B B e TYy3yJIepi OCbl FOMOTETHsAA, COii-
110-cypem KeciHle, onapra napaniesib 601aTbiH

A,C, xoue B,C, nyktenepine Geitneneneni, an AB men CC, Ty3ynepinin
KHBUIBICY HYKTeCi O TOMOTETHS LEHTPi 60abl.

CYPAKTAP

1. a) FomoTeTHANBIN; 9) YKCACTHIK TYPJICHAIPYiH anbIKTaMachii Gepinaep.
2. Kanpaii exi purypa: a) roMoTeTHAIBI; 3) yKcac aen atanajubi?

3. FOMOTETHSIHBIH YKCACTBIK TYPJACHIpY GONaThIHbIH AMCIICHACD.

4. ToMoTeTHs MeH yKCaCThIK Typienaipyain Kaunaaii kacuerrepin Gizecin-
aep?

5.a) FomoTeTnanbl; 9) yKeac eki purypansi cay oicin Mbicaniap apKblibi
Tycingipinaep.






main-102.jpg
lll. YIWWB¥PBIWTAPAbI LWELLY

Boaimoi oy namucecinoe

* CHHYCTap TEOPEMAChlH I*KIHE KO-
CHHYCTap TEOPEMAChIH;

* ymOypbimr OyphIllibl KOCHHYCBIHBIH
OHBIH KaGbipramapsina GaiimaHbiChiH;
YwOYpHIUTBIH ayAaHbl MeH KabbIp-
FasapbiHBIH APaChIHAAFbl OFaH imTel
JKOHE CBIPTTall ChI3bIAFaH weHdep-
NepAiH PajNyCTAPBIHBIH apAChIHAAFbI
GaiinanpicTapein - @pHekTeiTiH  (op-
MyJanapiel;

* «ymOypHIITHI WIEUIy» YFHIMbIH Bi-
a1y Kepek.

* CHHYCTap TEOpPEMachl MEH KOCHHYC-
Tap TeopeMacklH janenaeii any;

* CHHYCTap KoHE KOCHHYCTap Teope-
Manapbi KOJIJaHy/bl, OHBIH iminjge
Kﬂﬂﬂal"’)aﬂbl ecenTepre KojijaHa any:
« ymbypotmtapasin - Genricis
MEHTTEPiH TPHTOHOMETPHAHBI Naiiaa-

ane-

naubin Taba any;

be
4 5= oe,

4R
ecenTep WbIFAPFAHAA KOJAGHA ATy

S=pr dopmynanapein

Kepek.
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3) B |4

5) B C 6) B, C

7) B 8) A
M N
K E
A C C D
MN || AC
9) B 10)
8 c B
10
12, 12 36,
C
9
A’ 77 D A 20 D

2. ABC ymbypsimsiaaa MN || AC. x xoue y-Ti TabbiHap:

1) B 2) B
X
M\N M N
X,
c
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231. a) ABCD napannenorpambinaa E nykreci — BC Kabbipracki-
HBIH opTacel, AB = 5 am, ZEAD = 30°, ZA4ABC = 100°. ITapamieno-
TPAMHBIH HEPUMETPI MCH ayaHbIH TabbIHAAP.

9) MapannenorpaMubiH 8 cM-Te TeH JMAroHali OFaH ipresiec Kadbip-
ramapmen 45° sxone 30° Gypeiu skacaiiibl. [TapasnenorpaMHbIH ayaa-
HBIH TaOBIHAAP.

232. a) £B=30° £ C = 45°, an 6uikriri CD = 3 cm Gonarsin AABC-
HbIH Kabbipranapein 0,1 cM-re geiftinri gonaiknes Tabsaap.

9) CTaTHCTHKANBIK JepeKTepre cyHeHCeK, KaibITbIMHBIH Kajllbl ay-
nanbl Goitbinina KasakcraH xep xkysinge S-opsin anaasl. Kasakcran-
HBIH JKaifBUIBIMBI HEllle MHJIJIHOH TeKTap epai anatsinbie BC = 100,
ZA4=30°% £C=80° 6onarein AABC-HbIH OpTaa KabblpFackl y3bIH-
JIbIFBIHBIH CaH/IbIK MOHIH Taly apKbiiibi 6ineTin GomackiHaap.

C oenezeiti

233. a) £ZB = 60°, an AD Guikriri BC kaGbipracsin BD = 2\/§ cM
skone DC =8 cm Gonatein eki kecinaire Generin; 3) £ C = 30°, an
BD 6uikriri AC kabwipracsin AD = 12 cM xane DC = 5,/3 cm Gona-
TBIH eKi Kecinaire Generin ABC ymOyphIMIBIHBIH NCPUMETPIH JKOHE
Oypeirapbin 1°-Ka seifinri nongiknes Tadeinaap.

234. Kimi kaGeipracsl 4 cM-re TeH ymOypbiiika imTeii menbep cbi-
sputFan. JKanacy Hykrenepi menGepai rpaaycTeik enmemaepi 9, 10, 5
caHJapbiHa NpoNopuHOHa yu Jorara 6esei. Ockl ymOyphIlThIH CH
yakeH KaGbipracein 0,1 cM-re aeifinri goaiknen Tadeinaap.

235. TeuGyiiipi ABC ymbypsimbina AB = AC = {2 nm, ZBAC =
=30° O uHykteci — OFaH CBIPTTail ChI3bLIFAH IICHOCPAIH WEHTPI.
BO cayneci AC xabbiprachin K HykTecinae Kusiabl. BK kecinmicinin
Y3bIH/IBIFBIH TaOBIHAAP.

NMPAKTHKAJIBIK TATICBIPMA

KaGeipranaper 5 cM, 8 cM koHe onapibiH apachinaarsl Gypoiibl 60°
GonmaTeiH Ybypeii cansiHgap. Bekropaapasl naiiianansin, ymoypeiu-
THIH Y1 KaObIprachiH TabbHaap.
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T11. Kocunycmap meopemacst

q b
1. KecTeHi ToAThIpbIHIAp: A= a
1) 2) 3) 4) 5) 6)
a 12 15 7 10
b 8 17 14 6
& 9 35 15 12
o 70° 80°
p 30° 45°
y 60° 120°
S
2. Kecreni TonThipbiHAap:
1) 2) 3) 4) 5) 6)
a 15 7 15 5 80 8
b 13 4 14 5 65 35
c 4 5 13 6 17 29
43
B
7
S
3. Benrici3 snementrepai Tabbiaap:
1) 2)
16,
e "
7 S
x=? x=1?
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Ilemyi. Cunycrap Teopemacsl Goiibinima AABK-na AK__ _AB

sinB  sink
= 180° — Ll 4=450 ._AK __ _AB
(141-cyper), ZK = 180 4B 5] Z A = 45° Conpa: Sin120° _ sind5°’
AK2 542 ok 56 o,
3 1 2
5
Kayabsl 5 oM
CYPAKTAP

CunycTap TeopeMachii TYKbIPbIMJIAN, d/1€IICHEp.

KATTBIFYIIAP
A oeneeni
226. a) AABC-na AB = 5‘/6 cM, ZA4 = 75°, £ZB = 60°. AC-ubl Ta-
Gbiaap.
9) Bypsrmrraps 105° xone 45°-ka TeH YOy pBIITHIH €H Killi KadbIp-
FAChL 4ﬁ cM-re TeH. Ochl YOy bl ThiH Y3bIH/IbIFBI OpTalla Kabbip-
FachlH TaOBIHAAP.

227. YwOypeimThi KaObIpraceiHbiH Gipi 5 cM-re TeH, an oraH ip-
renec skatkan OypeimTapsl 40° sxone 50°. YmOyphlluThiH KanFaH exi
KaObIprachiHbIH Y3bIHABIFBIH 0,1 cM-re aeifinri gonikneH Tabbinaap.

B oeneeni

228. a) AABC-na £A4=30°, £ B = 60°. YuOypblTeiH KadbIpFranapbi-
HBIH KaTbiHAChIH (¢ : b : ¢) Tabbinaap. o) Yoy psimTeiH Oy philiTapbi
3 :4: 8 KarbIHACKIH/IAM, YLIOYPBIITBIH KaObIpFaiapbiHbiH yII TaHOa-
JIbl caH/lapMeH Gepinren KaThiHAChiH TabbIHIap.

229. a) Teubyitipai A4BC-na tabansr AB = ./% M, ZA4 = 70°.
Ocspl ymbypoiuTeiy AL GuccekTpucachiHbiH y3biHAbIFbIH 0,01 aM-re
aeiiinri gonaiknen Tabeiaap. o) Erep tenOyitipni AABC-ubin Guc-
cekTpucacsl AL = 3,/2 oM xone £ A = 30° exeni Gearini Gosca, OHBIH
nepumetpin 0,1 cM-re aeiiinri gonniknen radbinaap.

230. ABCD napannenorpamsiaaa £ C = 60°, BC = 8 cm, BD = 10 cm.
ZABD wmen Z ADB-ub1 1°-Ka neifinri ronaiknen tadbisuap.
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2. KecreHi TonThIpbIHAAP:

D 2) 3) 4) 5) 6)

a 12 20 6 18 21

b S 27 8 12

c 9 24 29

4 120° 72°

B 60° 30°

y 140° 100°

R

3. benrici3 anementrepai TabbiHap:
3] Q 2) 4\
.
1200
A D
P-? P-?
3) ' 4) N \V
8
- 6
P-? P-?
5) G 6)
60°
B b
8
A

ABCD — pomb; AC—? AC-?
BD-? §-?
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TanreHcTiH 0°-TaH 89°-Ka AeuiHri GypbIlTapbIHbIH
XKybIK MaHAEpPiHiH KecTeci

A tgA A tg A A tg A A tg A A tg A

0° 10,000 | 20° | 0,364 | 40° | 0,839 | 60° | 1,73 | 80° | 5,67
1° 10,017 | 21° | 0,384 | 41° | 0,869 [ 61° | 1,80 | 81° | 6,31
2° 10,035 22° | 0,404 | 42° | 0,900 | 62° | 1,88 | 82° | 7,12
3° 10,052 | 23° | 0,424 | 43° | 0,933 | 63° | 1,96 | 83° | 8,14
4° 10,070 | 24° | 0,445 | 44° | 0,966 | 64° | 2,05 | 84° | 9,51

5° 10,087 | 25° | 0,466 | 45° | 1,000 | 65° | 2,14 | 85° | 11,4
6° [0,105] 26° | 0,488 | 46° | 1,04 | 66° | 2,25 | 86° | 14,3
7° 10,123 27° (0,510 | 47° | 1,07 | 67° | 2,36 | 87° | 19,1
8° | 0,141 | 28° [ 0,532 | 48° | 1,11 | 68° | 2,48 | 88° | 28,6
9° | 0,158 | 29° | 0,554 | 49° | 1,15 | 69° | 2,60 | 89° | 57,3

10° | 0,176 | 30° | 0,577 | 50° | 1,19 | 70° | 2,75
11° 10,194 | 31° | 0,601 | 51° | 1,23 | 71° | 2,90
12° 0,213 | 32° | 0,625 | 52° | 1,28 | 72° | 3,08
13° | 0,231 | 33° | 0,649 | 53° | 1,33 | 73° | 3,27
14° 10,249 | 34° | 0,675 | 54° | 1,38 | 74° | 3,49

15° | 0,268 | 35° | 0,700 | 55° | 1,43 | 75° | 3,73
16° | 0,287 | 36° | 0,727 | 56° | 1,48 | 76° | 4,01
17° 10,306 | 37° | 0,754 | 57° | 1,54 | 77° | 4,33
18° | 0,325 | 38° | 0,781 | 58° | 1,60 | 78° | 4,70
19° 10,344 | 39° | 0,810 | 59° | 1,66 | 79° | 5,14
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1-KOCbIMLUA

CuHyc neH kocuHycTbIH 0°-TaH 90°-ka AewniHri
GypbIWTapbIHbIH XYbIK M3HAEPIHIH KecTeci

A sin 4 B A sin 4 B A sin 4 B
0° 0,000 | 90° 30° 10,500 | 60° 60° | 0,866 | 30°
1° 0,017 | 89° 31° |10;515 | S9° 61° | 0,875 | 29°
2° 0,035 | 88° 32° 0,530 | 58° 62° | 0,883 | 28°
3° 0,052 | 87° 33° 10,545 | 57° 63° | 0,891 272
4° 0,070 | 86° 34° 10,559 | 56° 64° | 0,899 | 26°
5% 0,087 | 85° 35° 0,574 | 55° 65° | 0,906 | 25°
6° 0,105 | 84° 36° | 0,588 | 54° 66° | 0914 | 24°
7° |0,122 | 83° 37° 10,602 | 53° 67° | 0921 | 23°
8° 0,139 | 82° 38° | 0,616 | 52° 68° |0,927 | 22°
9° 10,156 | 81° 39° 10,629 | 51° 69° | 0,934 | 21°
10° {0,174 | 80° 40° | 0,643 | 50° 70° | 0,940 | 20°
11° {0,191 79° 41° | 0,656 | 49° 71° 10,946 | 19°
12° | 0,208 | 78° 42° | 0,669 | 48° 72° | 0951 | 18°
132" 110225 | 77 43° | 0,682 | 47° 73° 10,956 | 17°
14° 10,242 | 76° 44° 10,695 | 46° 74° 10,961 16°
15° | 0,259 | 75° 45° 10,707 | 45° 75° | 0,966 | 15°
16° | 0,276 | 74° 46° | 0,719 | 44° 76° | 0,970 | 14°
17° 10,292 | 73° 47° | 0,731 | 43° 77° 10,974 | 13°
18° | 0,309 | 72° 48° | 0,743 | 42° 78° 10,978 | 12°
19° 10,326 | 71° 49° 10,755 | 41° 79° 10,982 | 11°
20° 10342 70° 50° | 0,766 | 40° 80° [ 0985 | 10°
21° 10358 | 69° 51° | 0,777 | 39° 81° | 0,988 | 9°
22° | 0,375 | 68° 52° | 0,788 | 38° 82° 10,990 | 8°
23° 10391 | 67° 53° (0,799 | 37° 83° 10,993 | 7°
24° | 0,407 | 66° 54° 10,809 | 36° 84° 10,995 | 6°
25° | 0,423 | 65° 55° [[0,819/ 35° 85° 10,996 | 5°
26° | 0,438 | 64° 56° 10,829 | 34° 86° | 0,998 | 4°
27° | 0,454 | 63° 57° | 0,839 | 33° 87° 10,999 | 3°
28° | 0,469 | 62° 58° | 0,848 | 32° 88° 10,999 | 2°
29° | 0485 | 61° 59° | 0,857 | 31° 89° | 1,000 1°
30° | 0,500 | 60° 60° | 0,866 | 30° 90° | 1,000 | 0°
A cos B B A cos B B A cos B B
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3B) ABCD napannenorpamsl Gepinren xane oubiH 4B men CD Ka-
6bipranapsiian AK = KB, an CM : MD = 2 : 3 GonarsliH, coiikeciHme,
K sxone M myKTenepi anblHFaH. KM Bektophin AB wone AD Bek-
TOpIapsl GOHBIHIIA KIKTECHCP.

4B) Erep: 4(0; -2), B(~2ﬁ: 0), C(1; 1,5), D(5; 1,5) nykTenepinid koop-
AuHaranapel Oenrini 6oiuca, AB xone CD BEKTOPJIAPbIHbIH aPaChIH-
JaFbl OYpBILITE TaObIHAAP.

5C) B(4; 2) nykrecineH orir, a3:;-5) BEKTOPBIHA NEPIEHIHKYISAP 60-
JIATBIH TY3Y/1iH TEHJCYiH XKa3bIHaap.

BYJl KbI3bIKTbI!

BarsITTanran Kecinji yreiMbIH OTE epTe 3aMaHHaH GacTar, BEKTOP Jen aTal-
Maii Typran kesje Koananran Gonmatwbin. Ken sarrap, mbicansl, Haiiza, kaii-
TapTKbIl GarpiTTanram Keciwui Typinge skacanatein. ®Pusnkana GarbiTTanran
Kecinji apKblIbl KymiTi, Kosransic 6arbiThin Genrineiitin Gonran. Bektop yroi-
mbl reomerpusaga XIX raceipaarsi wemic matematuri I'. pacemannbin (1809
1877 xxk.) xome upnana marematuri V. Famumbronnbin (1805-1865 xok.)
enbexrepinjie naiina Gonran. Bexrop Typansl iniMuin Kasipri Typi XIX raceip-
JbIH agFbiHga aMepukaibik FanbiM [k, Fu66ctein (1839-1903 sik.) enbekre-
pinze Gepinai.

TeomeTpuAHBIH MeKTEN KypchiHIa BEKTOPABI
BarpITTaTFan KECiH/ e KapacThipa/ibl JKaHE OHbIH
Kacuertepi monengeneni. Kasipri kesme Bektopabt
OKBITYZIBIH Gacka fa Kombl Gap, oHma HYKTE MeH
BEKTOP/IbI HETI3TT YFBIM (aHBIKTAMAChi3 KaObl/i1aHa-
THIH) JIeN ecenTeiii, an OHBIH KeiiGip KacueTTepin
aKcHoMa peTinie Kabbuiaaiias:. ['eoMeTpHanb! OChi-
naif KajXbINTAacTBIPY HYCKAachiH HEMiC MaTemaTuri
I'. Beiinb (1885-1955 %ik.) 1917 k. ycbinran 6ona-
TeiH. Byjtan opi BEKTOPIApABIH reOMETPHS FhUlbi-

MBIHIaFbl KOJIIAHBIC! aPThIN, OHBI Ka3ipri Matema-
I Betinn THKA, puU3NKa, SKOHOMHKA JKoHE e GacKa FhUTbIM-
Jlapiia naiiananareiin Gombl.
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9. XasbIKTbIKTaFbl TyprneHaipynep.
Koaranbic XaHe OHbIH Typnepi

TakbIpBINTHI OKY GapbichIn/Ia:

* JKa3bIKTBIKTAFbl TYPJICHIIPY YFBIMBIH, KO3FlbICTbIH aHLIKTaMachiH Gine-
cinep;

* KO3FAIBIC Typiiepin (HyKTere jaHe Tysyre KaparaHJarbl CHMMETpPHS, Ma-
pannens keuipy, Gypy), OMapabiH KacHeTTepi MEH KOMMO3HIMANAPLH Oi-
necinzep;

* hurypanapasiH CHMMETPHAIAPIAFEl, Napaiiens Kemripyaeri, Gypyaarsi
Geiinenepin canachinaap.

JKaspIKTBIKTBIH 9p0ip A HYKTeCiHE OHBIH

B, KaiichiGip A, HyKTeci xoHe e apTypni A MeH

B 1 B nykrtenepine apTypmi A4, men B, HyKkTene-
— pi caiikecrennipinren Goncwin. Erep ocel xar-

A,| naiiza kes kemren A, HykTeciHe colikec Ke-

A nerin 4 HykTeci 6ap Gosca, OHAA Ka3BIKTHIK-
82-cypem ThIH ©3iHC-03iHiH e3apa Gip momai Geiineneyi

Gepinren neiiai (82-cyper).
My aii Gelineney i Ka3bIKTLIKTAFbI TYPJICHAIPY JIen aTaii bl
KaspikThIKTaFB! TYpACHAIpYi opbinaaranaa F ¢purypacel F, purypa-
cbina Geitneneneni. byn xarnaiina F ¢urypacet F, ¢urypaceina keuresi
Hemece typrenaipy F ¢urypacein F, ¢urypaceina kewipeni, nemece F,
¢durypacsin F ¢purypaceiHblH 0Cbl TypiaeHAipyaeri 6eiiHec aen aiftaabl.
HykTejepiin apakambIKTBIFBl CAKTAJa-
TBIH TYPJEHAIPYAi KoO3Fajbic jen ataiiibl.
Slrun, erep ke3 kenren X skoHe Y HykTenepi
X, xone Y, mykrenepine Geiinenenerin 6osca,
XY = X)Y, 6onanbl. 83-cyperre ochiHmai Typ-
83-cypem JICHAIPY/1iH MbICAJIbI KOPCETI/ITeH.
KosranbicThlH KeiiGip TypiepiMeH ajijibiHFbl ChIHBINTAPa TaHBICKAH
GonaThIHCBIH/Iap, OJ1ap LEHTPIIK JKOHE OChTIK cuMMeTpHsiap. XKasbik
(durypanap/sie OpblH aybICTBIPYbl apKbLIbI KO3FAJIBICTBI KOPHEKI Typie
Kkepceryre Gonazbl.
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1. XKA3bIKTbIKTAFbI TYPIIEHAIPYNEP

'—J+H U"‘ﬂf" =

Ry R 5 e A N

boaimdi oKy namuoicecinoe

* KA3BIKTHIKTAFBl TYPICHIIPY YFbi-
MBIH;

* KO3FaBICTBIH, TOMOTCTHAHBIH, YK-
cac purypanapibii aHbIKTaManapsi;
* KO3Faibic TYpiepin (HyKTere koHe
Ty3yre Kaparauaarbl CHMMETpHAIAp,
napajsienb Kemipy, Oypy), omapabii
KaCHETTEpi MEH KOMIO3HIHAIAPBIH;

* ymGyphITapaABIH YKCACTBIK Gen-
rinepiu;

* exi yKcac KenOyphILITBIH ayJaH-
JlapbIHBIH KaThIHACK Typamabi hopmy-
naubl 6iay Kepek.

* CHMMETpHSAIapia, Napamienb Ke-
wmipyzne, Gypyaa *oHe roMoTeTHsaa
durypanapasin Geiinenepin cana amy;
* JKa3BIKTBIKTAFBl  TypACHAIpyIepai
KOJIZIQHBII €CeNTep WbIFapa any;

* ymbypsimrrapasin  (OHbIH  iminae
TIKOYPBIITH yIIOYPBIITAPABIH) YK-
cacThiK Oesrinepin Konaana amy;

* ymOyphIUTAFLl IPONOPLHOHAT Ke-
cinainepain  KacuerTepin KondaHa
aJ1y Kepek.
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Teopewma. Kosranabicta Oypbimn e3iHe TeH Oypblnka Oeline-
JIeHemi.

C. Honenneyi. A Oypbimb Ge-
piaren Goncein. OHbIH KaGbIprama-

A B A B,  puima B kone C nykrenepin Genri-

86-cypem neitik (86-cyper). Kosransicta ABAC
o3ine TeH AB\A4,C -re Geitneneneni. Conna £ 4 esine Ten ZA,-re Geii-
HeJICHe/I.

Kannsl, Kozeanvicma kes kenzcen ueypa esine mey gueypaza Geii-
Heaenedi. BipHenie KO3FajblCTaH TYpPAThIH TYPIEHAIPY Ko3rambic Gona-
TBIHBIH aiiTa KeTemiK.

Erep ¢urypanapasi Gip-Gipimen non Gerrectipyre Gosica, omapib
TeH (urypanap aen araranObi3. durypanapabl GeTTeCTipy KO3Faibic
Gonazpl. Enai urypanapaplH TEHAIT YFRIMBIHBIH JKaJTblIaMa aHbIK-
Tamacein Gepeitik. Ezep 6ip ueypa exinwi pueypaza Koszauvic apKolivt
bGetnenenemin Hoaca, onda orap mey ueyparap oen amanadbst.

Ko3ranbic yFBIMBIHBIH aHBIKTAMAChl MEH KapacThIPBUIFAH KacHeT-
TEpiHEH MbIHAJIAP WIBIFa/bl:

1) erep F durypacs F, ¢purypacsina ten Gonca, onna F, durypacs
F ¢urypaceina Ten 6omausr;

2)erep F durypacet F, ¢urypacsina ten Gosca, an F, durypacs
F, ¢urypaceina ten 6osca, onna F urypacet F, ¢purypacbina ten 60-
Jajibl.

Erep O mykreci XX xecinaicinin opracel Gomca, onaa X sxome
X, nykrenepi O uykmecine Kapazanoa cummempusivl HyKkmeaep Jemn
aTajJaTBIHBIH €CKe canaifbik. Mynaa O HYKTECi 03iHe-031 CHMMETPUSITbI
Gosabl.

F ¢urypacein, ousin apbip X uykreci Oepiaren O mykrecine
Kaparanjaa cHMMeTpusiabl 6oaatbin X, nykrecine Geiineneiitinei
F, ¢urypaceina typaenaipy O HyKTeciHe Kaparamia CHMMeTpHS
APKBLIbI TYPJIEHAIPY (Hemece HeHTPIIIK CHMMETPHS) /1N aTaaajibl.
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T5. Bexmopnaposix apacwinoazel Gypoiu.
Bexkmopanapoviy ckanap kobeumindici

1. KecteHi TonThIpeIHAAD:

1) 2) 3) 4) 5) 6)
|a| 2 V2 /3 3 1
15| 3 4 5 4 /3
2@, By | 30° 45° 1200 | 60°
a-b 5 -6 5 15

2. KecreHi TonTsipbiHaap:

1) 2) 3) 4) 5) 6)
ne 1.2 2 22
i |2y a2 (53 |2Z|es-| (335)
Fol@y |Gy (D) ey |65 | e
a-b 2 -4 4
3. Ecentenuep:

1) B 2) B

J 4
cd A A D e

CB -CA -? AB - AC -?

BC - BA -? DE - DC -?

AB - CA -2 AB - CD -?

4.alb 6oJica, X-TiH MOHIH aHBIKTaHJAp:

3] 2) 3) 4) 5) 6)

(2;x) 63 |[6-1-2)| 33) [@Gx+D)]| (352)

(-3;2) |(Lix+2)| (-4x) (1;—x) 8% (x:3)

PAEEY
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KosranblcThIH Keiibip KacHETTepiH KapacThIpaiibiK.
Teopewma. KosraasicTa xkecinai e3ine Tem kecingire Geiinene-

Heni.
Jdonenney i JKaspIKTHIKTBIH KO3Fa- N
apickl kesinge MN kecinpicinin M xone
N ywrraper M, xone N, HykTenepine Oeii- D___J(g,’—AN
HeneHeTin Goncein (84-cyper). MN kecin- M M,
aici TonbiFbIMEH oFaH TeH M, N, kecinzici- 84-cypem

He Geitnenenerinin ganenneiiik. K — MN keciniCiHiH Ke3 KereH HYKTe-
ci, an K, mykreci Ko3ranbic ke3inge K HyKkTeci KoumeTiH HyKTe GOJICHIH.
Conna MK + KN = MN 6onazasi. KosraneicTa HYKTEACP/iH apaKallbiKThi-
FBI CaKTanaThiH Gonrauabiktan, M,N, = MN, M\K, = MK, N K, = NK 60-
nanpl. Byn Tenaiktepaen Mbinane! anambis: MK, + K\N, = M|N,.

Jewmek, K, nykreci M,N, kecinzicine tuicti xone on M, men N, Hyk-
Tenepinid apaceinga kateip. CoHbiMeH, MN KeciHIICiHIH HyKTenepi
M N, xecinpicinin nyktenepine GeltHeICHETiHI 1a1e1CH .

Tarbl, ocbl KosranbicTa M,N, kecinpiciuin apbip K, nykreci MN ke-
cingicinin K Hykrecinin Oeiieci GomarbiHbIH gonenzey Kepek. Jlon
ocbinai maiibimaaii oreipein, M\N, = MN, M\K, = MK, NK, = NK,
MK, + K\N, = M|N, tenaixrepinen mbinansl anambiz: MK + KN = MN.
Jlemex, MN xecinnicinge K, nykrecine Geiinenenerin K uykreci Gap

1

exen. Teopema JanenieH .

B¥J’l TEOpeMaJaH IBIFATBIHBL: KoO32aavicma mysy mysyee, cayie
cayneze beineneneoi.

Teopewma. Kosraabicta ymbypeim e3ine TeH ymodypbimKka oeii-
HeJIeHeIi.

Honenneyi. AABC Gepinren 6on- B ¢ B
coii. Kosransicta AB, BC xone CA ke- ¢
cinpinepi, coiikecinue, onapra Ten 4,B,, A,AC
B\C, xoue C,A, xecinginepine Geiinene- A
neni (85-cyper). lemek, AABC e3ine TeH 85-cypem
AA,B/C\-re Geiineneneai (ymoOypsimTapabiy TeHAIrHIH yurinmi Gearici
6oiiblHIIA), 1oIENIeY Keperi ¢ 0Chl ei.

)
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2. \x- [-ri TabbIHAApP:

ol @y |vE-m ] G- | (E-B)
x|
r3 -5 | em-n | (53 (1:4‘43)
%]

3. Erep a xoue b komnuHeap BekTopiaap Gosca, onja 6enricis koop-
JIMHATaIapbl TabbiHaap:

iy | @ | e |WEd]| (12) | (59

Fley || (3| wivd]| € | czn

4. KecTeHi TONTHIpbIHAAP:
a={;3}5 =24
a+b | a-b 24 056 | 2a-b | a-3b
5. KecTeni TonThIpbIHAAP:
A3; 1), B(0; 2), C(2; -3), D(-1; 0)
AB oo AB +CD —2AB BC - AD

[ — 1 —
BD AC BD - AC 2 AC BC + AD
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1 F ¢urypacbin onbin apdip X mykreci
Oepinren / TysyiHme Kaparamjaa cHMMeT-
pusiabl Gonarein X, HykTecine Oeiinene-
uerinjeii F, gpurypaceina rypaenaipy / ty-
jyiHe Kaparanaa CHMMETPHSI apKbLIbI

TYpJaeHAIpy (Hemece OCHTIK CHMMETpPHS)
Hacypen J1en aTanajsl.

Byn xarpaiina F xoune F, ¢purypanapst / Ty3yine kaparaHia CHMMeET-
pusinel gen aranazael (90-cypert). Erep Tysyre KaparaHaa CHMMETpPHS
apKbUIbI TYPICHAIpY urypanbl o3ine-o3i komiperin 6osica, onaa o1 hu-
TYPaHbl my3yee Kapazanod CumMmempusibl Jemn, aia Ty3yli GpurypaHbiy
CHMMETpHS OCi jien ataiibl. Mpicanbl, LeHOepAiH CHMMETPHS OCi OHBIH
JIMaMETPiH KAMTHTBIH Ke3 KeJIreH Ty3y Gonabl.

2-ecen OckTik CHMMETpPHS KO3FaabiC ONIaThIHbIH J0MIENIey Kepek.

Honenpaeyi.Axone Buykrenepi / Ty3yini 6ip )aFblH/1a KaTChIH,
an A, xoHe B, mykTeiuepi, coiikecinie, onapasii / Ty3yiHe Kaparaujaa
ocbTik cHMMeTpHusaarsl Geitneci Gomewin (91, a-cyper). / Tysyine ma-
pannens Gomatein BC xoue B,C, kecinpinepin canaiibik. Conna CBB,C,
TOPTOYPBILIBI — TIKTOPTOY pbIL KoHE TiKOYpbiuThl ACB Men 4,C, B, ym-
Gypeiurtapbl exi kateTi GoitbiHina TeH Gonaabl. JleMek, oapbiH THIOTE-
Hy3anapsl a TeH 6onansl, srun 4,8, = AB.

a 2
1 1
B B, B, B
d h d h
A Cc C, A A C, Cc A,
91-cypem

A oxowe B wmyktenepi [ Ty3yiHiH OpTYpii JKarblHIa JKaTaThiH
(91, 2-cypet) Hemece / Ty3yiHe ThicTi GonaThiH JKarAainapabl e3airiHeH
KapacThIPbIHAAp.

66






main-219.jpg
6.[al=2,[b]=3, £(a,b) =60°|a—5b|-?

7 b7} A 1) Bepinren BekTOpaap/bIH KalChIChI
47 = Zf-rc TeH?
Fl B |2) Kaii BekTopabIH KOOpAMHATaNaphL
(—4; 2) Gonans?
7 3) OB ,0D ,0F ,0C + OF ,DE ,HC,

x
| OD + OB BekTOpIapbiHbIH KOOpP/IH-
\Ff HaTalapbIH Ka3bIHIAP.
—

D

T7. Kasikmoikmut mypaenoipy. Koseanwic

1. O uykrecine xaparanjga AABC-ra cummerpusnsl A4,B,C-ni ca-
abiaap. 4,, B, C, nykrenepinin koopanuatamapsin tadeinaap. Kopsi-
TBIH/IbI JKacaHaap.

B
[}) \\\ X
N

C

2. Erep M(1; 3), H(-2; —4), F(5; -2) 6onca, M, = Z,(M), H, = Z,(H),
F, = Z,(F) nykrenepinin koopanHaTanapbin TabbiHaap.
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Byn xarpaiina F xome F, ¢u-
rypanapsl O HYKTeCiHe KaparaHja
CHMMETPHSIBI Jen atanazsl (87-cy- 0O
per). Hykrere kaparanaa cuMmer-
pHs apKblIbl TYPIACHAIpY/Ie o3iHe- 87-cypen
03i KemweTiH (UrypaHsl yeumpiuix
cummempusbt hueypa 1en, an HYKTeHI cummempus yenmpi Jen ataii bl
Meicanbl, NapamienorpaMM — CHMMETPHs LEHTPi JHaroHajibJlapblHbIH
KMBIIBICY HYKTECi 601aThiH HEHTPIIK CHMMETPHSAIIB! pUrypa.

1-ecen. Hykrere kaparania CHMMETPHS apKbiiIbl TYPICHAIPY KO3-
Fajipic GONATBIHBIH JIANICIICHED.

Honenneyi. A, B xone O mykrenepi Gip Tysyae arnaiiTbin
Goncein, an A, Men B, mykrenepi, coiikecinme, 4 MeH B HyKTenepiHin
O HyKTeciHe KaparaHaa LUCHTPIIK CHMMeTpHsiarbl Oeiineci Gonmcein
(88-cyper). Conma AAOB = AA OB, (yubypslmTapably TCHIIriHiH 6i-
pinmi Genrici Goiibinima). [lemek, 4,8, = AB.

B [0}

2 D A B B A
o o)

A B, 2 x B, B A
88-cypem 89-cypem

A, B xane O mykrenepi 6ip Ty3yae xararein Goncein. Conna, erep
O uykreci A xoHe B HyKTenepiHiH apachinia jkarmnaca, ouma 4,B, =
=104, — OB,| = |04 — OB| = AB Gonanst (89, a-cyper); erep O Hykreci
A xone B HykTenepinin apacwinaa xkarca, onna 4,8, = OA, + OB, =
=04 + OB = AB 6onazasi (89, a-cyper).

CoHbIMEH, UEHTPHIK CHMMETPHS HYKTEJEPAiH apaKallibiKThIFbIH
CaKTaii/ibl, 1eMeK, Oy TYpIeHAipy KO3Famibic Gomabl.

X xome X, Hykrenepi XX, kecinjicinin opra nepneHaukynsapsr 60-
NaThIH [ my3yine Kapaganoa cummempuaibl HyKkmesiep e ataaaTblHbIH
ecke canaiibiK. Byn xkarnaiina / cuMMeTpHS OCiHE THICTI Ke3 KEJIreH HykK-
Te O3iHe-031 CUMMETPHAIbI GOIabl.
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5. KecTeHi TONTBIPbIHAAP, MYHAFbl ¢ = £ (a.,b)

)] 2) 3) 4) 5) 6)
a CLD | Z3) [(2-D] (15-2) | (1L52) | 334
b O:1) | 30 | (1;53) | &3) | -] | (6:8)
a-b
|a|
5|
Cos a

T6. Bexmopnapowi ecen wbizapyoa Ko10any

1. AB BeKTOpSI KaTaThiH TY3y/1iH TEHACYiH KyPHIRIAP:

1) 2) 3) 4) 5) 6)

A @) | 12 | %-3) | L3 | 3D [ E1-2)

B 334 | 0 | (0:-2) | -D| 13) | ;-4

(4B)

2. ABCD napannenorpamMm G0naThIHBIH JJCIACHACD:
1) 4(2; 1), B(S; -3), C(-2; 11), D(-5; 13);

2) A(1; 1), B(3; 5), C(9; 1), D(7; 5).

3. ABC ymGypsoitibiHbiH B Gy pbilibia TabbiHaap:

1) A4(2:2/3). B(0; 0), C(3; /3 );
2) A@4; 1), B(0; 0), C(-1; 4).

4. ABCD-npiH Tpanenus 601aTbIHbIH J0JICIICHACD:
1) A(-2; -3), B(-3; 1), C(-1; 4), D(2; 3);
2) A(-2; 1), B(0; 3), C(2; 3), D(-1; -3).

5. CypetTi naiifanansii, )KaHaMaHbIH TCHICYiH Ka3bIHAAP:

1) 2)
M(4; 5) K

P P(1;-3)
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TpajlyCTHIK OJIeMiMeH Katap GarbIThl 1a: caraT Tiji GarbITRIMEH HeMece
carar TijiHe Kapchl GarpiTHeH Aen 6epineni (94-cyper).

94-cypem 95-cypem

4-ccen. HykremeH aiiHamaeipa Oypy Ko3fanbic GONAaTBHIHBIH 19-
nenjey Kepek.

Honenneyi. A, Bxone O HykTenepi 6ip Ty3yze xaTnaiiTeia 601~
cbiH %koHe O LeHTPiHeH afiHauabIpa caraT TiliHe Kapcebl GarbiTeH ¢ Oy-
peimbiHa Oypranna 4 soHe B mykTenepi, coiikecinuie, 4, xoune B, Hyk-
Tenepine Geitnenenetin 6omuckin (95-cyper). Conma AAOB = AA,0B, 6o-
najiel (ymoypeimiTapasii TeHairinin 6ipinmi 6enrici Goitbinima). emek,
A,B, = AB. A, B wone O nyktenepi 6ip Ty3y/Je JKaTaTblH Karaaiiibl 03-
JUriHeH KapacThiphIHIap.

Biprenie Ko3ranbiCThl Ti30eKTeH OpbIHAAYIbI ONAPABIH KOMNOZUYUA-
cbl ien ataiiibl. KosranbictapabiH KOMIO3HIHACK TEPIMITIK KacueTke
He, COHJIBIKTAH OJIap/bl Ke3 KeJIreH TAPTiNmeH opeiHaay Oipieii HoTHIKe
Gepeni. OcbTiK CHMMETPHS MEH Mapajielib KOIpyAeH TYpaTblH KO3-
FaJIBICTAP/IBIH KOMIO3HIMACKIH CHIPSLIMAIBL CUMMEMPUSA JICTI ATal 1bl.

CYPAKTAP
1. JKa3bIKTBIKTaFBI TYPJICHAIPY J€TEHIMI3 He eKeHiH Tycinaipinaep.
2. XKa3pIKTBIKTAFb! KaHAail TYpIeHAipy/i KO3FaibiC Aer aTaiinn?
3. KosranslcThiH Kanjaii Kacuettepin Ginecinaep?
4. Kanaii exi nykre: a) Gepinren Hykrere kaparaua; 2) Gepinren Tysyre Ka-
paranjia CHMMETPHSAIIBI e aTanajsi?
5. Kanzaii Typnensipy: a) ueHTpiik CHMMETPHS: 3) OCHTIK CHMMETpHSA en
aTanabl?
6. a) [Mapannens xewipy: a) Gepinren mykTeaen aiinanabipa 6ypy yrbiM-
JIapBIHBIH aHBIKTAMachin Gepinep.

68






main-213.jpg
3. 4 HyKTeCciHeH a -¥a TeH 60NaThIH BEKTOP/IbI CajIbIHAAP:

1) 2)
a1 a A,
W=
Al
T2. Bexmopnapowt Kocy dcane azaiimy
l.a+b,a—b,—-a BEKTOPJIAPBIH CaJbIHAp:
] 2)
a a
b
3) 4)
a,
\
Y |
| |
2. OpHeKTi bIKIaMIaHap:
1) AB + BC; 2) KM +MC;
3) AB — E; 4) KM — ﬁ;
5) AB —-CB 4 6) KM — W;

7) MN +KE + NK ;

8) AB + BE +EK ;

9) AB +CM + BC — AM ;

10) MN + DK — DN + KM ;

11) (HE + BA —TA)—
- (PX -TX);

12) (MN + NK - PK)—
- (CD - PD).
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JKa3bIKTBIKTaFBl TYPICHIIPYAIH TaFkl €Ki TYpiH: mapajienb Keuipy
MeH Gepiiren HyKTeeH aiiHanbipa Oy py bl KapacThipaMbi3.

X-F nj)urvpacum,m. X, — F, purypaceinbin nykreci. Bepinren
m BEKTOPBIHA TEH XX, BekTopbl F ¢purypaceinbin apdip X nykrecin
F, ¢urypaceinbin X, nyktecine Geiineneiitinaeii F ¢purypacoin F,
¢urypaceina TypJaenaipy mapaiienn
Keuipy Jen aTajiaabl.

byn xarpaiina m BekTOpbl mapai-
Jenb KOWipy BEKTOPbl JeN aTanajbl

(92-cyper).
3 -ecen. Iapannens kowripy Ko3ra-
1biC GOATHIHBIH DN /ICY KEpeK.

92-cypem

Jdonenney i.Axone B HyKTenepi m Bek-

A, B.
TOpBIHA Mapajjielb KellipreHjie, coiikeciuie, ﬁ/D
A, xoHe B HYKTCﬂCleC GeitneneHerin 601~
ChIH, aj1 m xone AB BEKTOpJIapbl KOJUIHHEAp A B
Gonmacsis (93-cyper). Conzia napanienb Keui- 93-cypem
PY YFbIMBIHBIH AHBIKTaMachl GOiibIHILIA MBIHAHBI AJAMBI3: ﬁ - ﬁ
JKOHE ﬁ =m. JHemek, HI = F&, sruu AA, || BB, xone AA, = BB, an
AA,B\B — napannenorpamm. Conapikran 4,8, = AB (napannenorpamMHbix
Kapama-Kapchl Kabblpranapbl 60/1FaH/IbIKTaH).

Erep m wone AB BEKTOPJIapsl KojuiHHeap Goica, onfa na 4B, =
= AB Gonazasl (MyHbl e3airineH Tekcepinaep). Enzeme, napaniens ke-
wipy HYKTENepAiH apakallbIKThIFbIH CAKTai/bl, COH/IBIKTAH KO3FajibiC
Gomnaabl.

ﬂanenncureu TYXKBIPBIMHAH WIBIFATBIHBL, napaiieis I\'Glllipi’c’li()(’
my3y esine napainens Hemece o3ine betineaeneoi.

X — F ¢urypacbiubin, X, — F, purypaceinbin nykreci. OX = 0X,,
ZXO0X, = ¢ mapThLiH KaHaraTTanaeipateingaii F Qurypacbinbin
apbip X mykrecin F, purypacbiubin X, nykrecine Geiineneiirinjeii
F ¢urypacein F, ¢urypaceina typaenaipy Gepiiren O nykrecinen
aiinanabpipa ¢ 6ypbimbina 6ypy aen aranaast. O HyKkTeHi 6ypy yenmpi
aen, ain ¢ OypeIuIbIH Oypy Oypblust €N aTail/1bl XKIHE e ¢ OyphILIBIHBIH
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XKaTThIKTbIpFbIW ecenTep

2-KOCbIMLLA

T1. Bexkmop yzuimur. Konnuneap eexmopaap

1. ABCD: 1) mapuusr; 2) pomb Gonca, TeH KoHe KOUTHHeap BEKTOpIap-

JIbL KOpCeTiHAep:

) B, ,v G 2) B
Q | A 4} C
A D D
2. BeKTOP/ABIH Y3bIH/AbIFbIH TaOBIHAAD:

B N

MN || AC; |[NM | -2

3
B=7—C c B
|CA|-2 |AB|-? |CB|-2 |BA |-
5) A 6) B—5 ¢
M, 12 M N

A 1l

MN || AD; |[NM | -2
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5) B M__¢ [ B N c
a G
N M,

A 5 D A ] D
BM:MC=7:2,DN:NC=1:2; |AM:MB=1:3, BN:NC=17:9;
X -7 -2
7 8

) ) i M .
a
N
A 3 D
DK =KC,BE:EC=3:1; AN =NB, BM:MC=4:3;
AE -7 AK -7 KE -7 AM -7 MD -? MN -?
T4. Bexmopoviy koopounamanapust
1. benricis koopauHaTanap/e! TadbiHAAp:
4 B AB 2AB ~05AF
] 2;3) =1;2)
2) (2;4) ()
3) (2:0) (-6:2)
4| 2D 4.-3)
5) -1:3) 1)
6) | (2:4) (3:0)
7 55) (=)
8) (2:-2) (=6:4)
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7. MbiHa TYpICHAIPYNEPAiH APKAHCHICHIHBIH KO3FAILIC OONATBIHBIH -
JICNICHACP: a) UEHTPIIK CHMMETPHA; d) OCBTIK CHMMeETpHs; 6) mapamiens
Keuipy; B) Gepinren Hyktesnen aiinanasipa oypy.

KATTBIFVIIAP -

A oeneeni

149. AB coyneci men omjaa karmaiitein O HykTeci Gepinren. Ocbl
coyneHin O HYKTeciHe KaparaHJa UEHTpIiK cuMMerpusaa Oeciine-
JICHETiH (PHTYPACBIH CAIBIHAAP.

150. AABC-pa 2 C =100°, AC = 3 cMm, BC = 4 cM. AABC MeH OHBIH:
a) AM menuanacein; 9) AH GHIKTIriH KAMTHTBIH Ty3yre KaparaH1arbl
OCBTIK CHMMETPHA/IaFh! OeifHeciH cabinaap.

151. ABC ymbypoimbiubii 4 Tebecinen oTeTin Ty3y- A

re KaparaHaarel CHMMETpHAa OHbIH B HykTeci C HYK-

Tecine OeitHeneneni. AABC-HbiH TeHOYIlipni ekeHiH

AdNenAeHaAep. T
152. ABC Gypsiiubl MeH n BekTopbl Gepinren (96-cy- B

peT). 1 BeKTOphIHA Mapanielb Kemlpremae ochl Oy-  J0-cypem
PpoITHIH GefiHecin cambiaap.

B oeneeiti

153. a) MNK Ttendyitipni ymOypoimbiasin MK TabaHbIH KaMTHTBIH
Ty3yre K Hykrteci M xone C HyKTelepiHiH apachlHAa )KaTaTbIHAAM
C nykreci 6enrinenren. NK kecinaici BC kecinnicine GeiineneHeriun-
Aeil mapajanenb KoWpy BEKTOPbIH
kepcetinaep. MNK yumlypbiibiHbIH
oChl mapajiens kemipyeri Geitnecin
casibIHAap.

9) KosranpicThiH Kauaii 1a 6ip Typi-
MEH (HemMece OMap/blH KOMIO3HIMS-
ceiMeH) MuHHCTpaiKTep YHiHIH an-
THIH MyHapanapblHbIH GipiH eKiHmIici- 97-cypem
He Typaenaipyre 6ona ma (97-cyper)?
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3. CypetTi naiiaaaHbin, ©PHEKT] BIKIIAMAAHAAP:

ABCD — napanienorpamm; B,

|) CE +CD — BA — OF ; M
2)AB —DA +CD - 0D . ﬂ

A D
4.x BEKTOPBIHBIH Y3bIHIBIFbIH TAObIHAAD:
1) B 2) B
10 Ci
3
A | AN
A B ¢ (6 5 A
|x|=|BB;—-BA-BC|-? ||x|=|BC —AC +AB|-?

T3. Bekmopow canza kobeimy

1. BexTopnap/bl @ xoHe b apKbLIbl OPHEKTEHAEP:

1) B 2)
q, N
g

A 7 C A TN
x-? BC||MN; X -7
3) B M cl4

a
A 3 D

BM=MC; X -7 FN=NK, ME=MK; % -?
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YOy poimTapabiH YKCACTBIFBIHBIH
Genrinepi 80-81
— TikOypbimThl ymOypeimtapasiy 82
Ywbypsimrapast wemy 111
Ienbep
— kenOyphlKa imreii cerspiiran 146
— KOOy pHIIIKa CBIPTTal CBI3BLI-
ran 146

IllenGepre imreii cprspiaran Gy poius
115
— BEKTOPJIap/iblH apachIHAarsl Oy-
poim 49
— Oypy Oypsimst 67
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25+0 &

nansl. AAKD ~ ABKC GonraHabIKTaH, 4 Sonamst. Ocer npo-

Q
S _a 2
NnopuMsAIapAal MbIHAHbI aJaMbl3: 0 F¥l==5,=+1I= b Tennikrep-
JiH opKafiChIChIHAH i-ﬂi TabaibIK: =4 L Conpa
0 ' ST
x I & gl W B b ¥
B 2+ Oyaan x* ="+ 5, x ([ ﬁ) Gomnaml.
v . 2 by2 u
X Kecinjici katerTepi LC KOHE J"C GonarbiH TiKOYpBIITH YOy~

2 2

PBILITBIH THIOTEHY3achlHa TeH Oonaibl. By katertepi, coiikecinme,

KaObIpFanapsl ¢ oHe b GONAThIH WAPUIBLIAP/BIH AHATOHAIbAAPBIHBIH
JKapTHIChIHA TEH 00aibl.

Cany. 1) Kabbipranapsl a xoHe b GonaTein

WIAPLIBLIAP CAJIbIN, OJAPAbIH AHArOHAIbAAPBIH b
sKyprizemis (130-cyper).

2 by/2 B c
4 5 kone { GomatelH
TiKOYPBIITHI YIIOYPBILI CalaMBbI3.

3) Tpaneuusinbin AD Kkabbiprachina 4 HYK-

2) Karertepi

TeciHeH Gactam OChbl TiKOYPBILITBI yIIOYpbILI-

ThIH THIOTEHY3aCblHA TCH GonaTbiH X KeciH- qi h;ﬂ

JAICIH Calblll, OHBIH YUIbIHAH TpanceuusaHblH

AB xalGeipraceiHa napaiienb Ty3y XKyprizemis.
4) Onbin CD KaBbIprachbiMEH KHBLIBICY HYK-

Tecin N gen Genrinen, con HykTeaeH 4D taba- 130-cypem

HBIHA Tapajienb Ty3y KYPrisin, oHbiH AB KaObIprackiMeH KHbLIBICY

HyKTecin M nen Genrineiimiz. MN i3neninai kecinai 6onagsl.

CYPAKTAP - -~
1. Kanpnaii exi n-6ypeim ykcac aen aranausi?
2. a) ¥kcac KenGyphlitITap/AbiH MepHMETpPICpPiHiH KaThiHACK TYPabl; d) K-
cac KenOYpHIITAPABIH ay1aHAAPIHBIH KaThIHACK! Typaibl TeopeMaaapibl
TYKBIPBIM/IAI, Ad7IEIICHAC].
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=5in(180° — (£ B + £ C)) = sin(£ B + £ C). 260. Aiikpim 6ypbILITapabiy
KacueTin maiianansinzaap. 261. Coiikec keneTin HEHTpHiK OyphimTapabl
canbizap. 262. 80° nemece 100°. 263. a) 30° Hemece 150°; 9) 120° Hemece
60°. 264. a) 30° Hemece 105°; 9) 64°. 265. 84° sxoHe 42° Hemece 148° xoune
106°. 266. 66,5°. 267. 47°. 268. 1.4 nm. TenOyiiipni TpaneunsHsH aHa-
TOHA/IBbAPBIHBIH KACHETiH XKaHe TiKOYPHIIITHI YIIOYPhIIITaFbl OPTa MPO-
MOPLHOHAN KeciHAiNepAiH KacHeTiH naiinanansinaap. 269. AB kecinuici
40°-nen KepiHETiH HyKTelep JKHbIHBI LeHTpi O HyKTeci Gonarbin
wenbepain goFacel Gomansl. AnasiMeH 4B =4 cm, £ZA4 = ZB = 50° 6o-
nateiH TeHOYitipni A4OB xoue uentpi O, paanycsl OA Gonatein mendep
cansiaap. CocblH ochl meHbepaeH 4B Ty3yiHeH 5 ¢M KalIbIKTHIKTA JKa-
Tareid C HYKTeCiH Tabbiaap. 270. 52,5° 271. 28° xkone 34°. 272. a) 8 cm;
9) 33 eM; 6) = 55° nemece = 61°. 273. 3,2 cm xone 1,8 cm. Kubuibicatsin
eKi XOpJaHbIH KAacHeTi Typasbl TEOPEMajaH WIBIFATHIH Cajiiapibl maii-
nanansinaap: AC - CB = R* — d*. 274. 13 cMm. 275. 6 cm. 276. a) 4ﬁ cM;
) 5,25 cm. 277. MN xanaMachlH JKYPri3in, jkaHaMa MCH KHIONIbI Ty paibl
TeopeMmaHbl naiinanansinaap. 278. AB ty3yi MN-ui C nykrecinae Kus-
e Goncein. NC? men MC’-Tein mere TeH GONATHIHBIH JKa3blHAAp.
279. a) AN coyneci menbepai F HykTecinae KuaTbiH 60ickiH, conga AADF
TikGypeimTel  Gonaasl. TikOypeimTel ymbypeimTapaan £ FAD men
£ HAN-nii eprekten, onapast BF xone FC A0FalapbiHBIH TCH CKEHIH ec-
Kepe OTHIPBIN CanbICThIpbiHaap; 9) ABFC-ubiH TeHOyiipii exenine ko3
KeTKizingep, aemek, FK LBC, srun FK || AH ... 280. a) 4/2— cM; 9) 4 oM.

281. a) 60° nemece 120°; 3) 150°. 282. = 3,3 cm. 283. a) 1) % o; 2) 9% s

2) 2,0 cm. 284. a) 21 cm’; a) 90° 285. a) 84 cm’; 2) 8,75/119 cm’.
286.~ 19,1 cM’; = 5.8 cm. 287. = 4,5 oM = 14,3 om; = 32,3 o’ 288. 8.45 om.
289. 2 cm. T'unorenysachl 13 cM-re TeH Gonarbid TIKOYpBIIITHI Y-

: = ~ : t+bh—
OypbiiKa iTeil ChI3BUIFAH WICHOCPAIH PagnyChl ""TB MYHJIaFbl

a MeH b — ocel ymbypeimTei Karertepi. KareTrepain KOCHIHIBICHIH
Taly ywin ymOypbiThiH aylaHbIH €Ki ToCUIMeH Kasbin skoue ITu-
(darop TeopemachlH maiianaHbin, TEHAEYJIEp KYieciH KypbiHaap:
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K ayao sl TikGyphIIThl MapaK Kara3/iblH Keplinec KaGblpranaphbi-
HBIH KaThiHackl /2 ~ 1,414 HmapThl OPbIHJAAJIFAH JKaFjaiia FaHa yKcac
Gonanel.

A4 mimimzeri mapak Karas/IbIH Y3bIH/IBIFG] MCH CHIHIH KAaTBIHACKI JID]1

OCbIH/Iail eKeHiH aiiTa ketelnik, aruu (297 x 210 Mm), % = 1,414,

2-ecen. TikGypeiurel 4BC ymbypeimbiHeiH C Tik OYpbIIBIHBIH
Tebecinen CH Guikriri xkyprisinren. ACH xone BCH ymGypbimitapbisa
imTeil ch3pUIFaH meHOepiepAin pasuycTaphl, colikecinme, R koHe 7.
ABC ymbypbimbiHa imTeil chi3bUIFan mendepain paanycsin Taby Kepek.

Wemyi I3geninai pammyctsl  x
gen Oenrineiiik, AB = ¢, AC = b, BC=a
(128-cyper). OpTak cyiiip Gypeiurtapsl 60-
natein ACH xoue ABC, CBH xoaue ABC
TiKGYpBIITH YOYphImTapsl yKcac Goin-

6.0

b

2 x . e
FAHABIKTAH, o = " oHE - =" Gomabl.

Ll

Kayabe. /R +1.

3 -ecen Tabanaapst AD = a, BC = b (a > b) Gonatein ABCD Tpane-
uusichl Gepinren. Ymrapsl Tpaneuusubin Oyiiip kaGbipranapbinia ika-
TaTbIH KOHC Taéaﬂuapbma napaiieib 6DII8TBII<L TparneuMsHbl TCH Iia-
MaJbl eki 6eikke 6o1eTiH KeciHai cany Kepek.

W emy i Taroay. MN = x — i3aenini kecin-
ai, an TpaneuusHbIH Oyifip kaGbipranapsl xkara-
ThIH TY3yJiep K HYKTECiH/Ie KMBLIBICATBIH GOJICHIH
(129-cyper). Ecentin maptel Goiibinma MBCN
woHe AMND TpaneunsnapblHblH - ayjaaHapsl
TeH, Sypey = S = s Sapxe = Q 2en Genrinedtik.

$+0 _x
5 =

13¢:cypen AMKN ~ ABKC GonranpikTan,
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131-cypem

197. ABC ymGyphimbinbin ayanst 36 cv’. BD MeHaHaChIHAH allbiH-
ran O uykreci apkpiibl AC kabpipraceina napaniens MN (MEAB,
NeBC) ty3yi kypriziaren. Erep: a) O — BD MeAnaHaCbIHBIH OPTachl;
9) O — ABC ymOyphIlibIHBIH MEAHAHAIAPbIHBIH KHBLIBICY HYKTECi
6osnca, MBN ymbypbiblHbIH ay/1aHbiH TaObIHAAD.

198. a) AABC-na AB : BC = 4 : 5, BK kecinzici — GuccekTpucacsl,
AABK aynausinbiy ACBK ayaaHbiHa KaThIHACBIH TaObIHAAP.

9) YmbypoimThiH TabaHbiHa napajieab Ty3y oHbl Tebecinen Gactamn
ecenTereHJe ayJaHAapblHbIH KaThiHAchl 4 : 5 GonaTeiH eki Gemikke
Goneni. On Tysy ymbypeimTei Oyifip KaGbipranapein  Kaumait
KarbiHacTa Genei?

C odenzeiti
199. Bip mwapuibinbii KabbIprackl eKiHuli WapUIbIHBIH KaObIPFaChIHBIH

~]3~ Goxirin Kypaiiasl. a) EKiHWi mwapuisiHbig ayaansl 6ipiHui wap-

WIBIHBIH ayJaHBIHAH HelIe Maifbi3ra apThiK; 9) OGipiHIII MapLIBIHBIH
ayJaHbl CKiHIII WAPIILIHBIK ay/IaHbIHAH HEelle Maibizra kem?

200. Tabaunapst AD = a, BC = b (a > b) 6onatsin ABCD tpaneuus-
cel Gepinren. Tpaneunsusin Tabauiapeina napamiens 601aTbiH, yii-
Tapel OHBIH OYifip KabbIpraqapbiHa kaTaThIH JOHE OHBI €Ki yKcac
Tpanewusra 6eneTiH KeciHai cansiHaap.
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KATTBIFYIIAP

A oeneeni

191. KaGsipranapsl a %xoue b, an Z = § GonaTbiH eki mapubi Ge-

pinres. OnapabiH: a) MepUMETPICPIHIH; d) ayJaHAapbIHBIH KaTbIHA-
CBIH TaOBIHAAP.

192. a) ¥kcac eki kenOypblIThIH €H KbiCKa Kabbipramapsl 35 oM
skoHe 21 cM, an onapbiH nepuMeTpepinin aitbipbiMbl 40 cM. Ochl
KONOYPBITAP/IBIH OPKACHICHIHBIH NepuMeTpin Tabbinaap. 2) bip
KONOYPHINITHIH MEPHMETPI OFaH yKcac KONOYPBILITHIH HepUMETpi-

[ . 2 %
3 Genirin Kypaiigsl. Ockl KenOypsIITapAbIH CIiiKec KabbIpFa-
JapbIHbIH aiibpbiMbl 4 cM-re TeH. Con Kabbipranap/ibl TabbiHaap.

193. a) KaGbipranapsl opTypii YmOYpsIITEIH GHCCEKTPHCACh! OHBI

s 1l
HIH

eki yKeac ymoOypsiika Gene me?

9) AABC-ubin AL Succextpucacst BC kabwipracein  BL = 2.1 oM,
LC = 8.4 cm kecinpinepre 6oneni. AC : AB KaThiHAChIH TaObIHAAP.

6) Ymbypsimteiy Kabbipranaps 4,8 M, 1,6 M xone 6 M. Iepumerpi
15,5 M GonaThin OFaH yKcac Yy phiIThiH KaGblpraiapein TaObiHAAp.

B oeneenti

194. Exi yKkcac KenOypblIIThIH colikec KaObIpraqapbiHbIH KaThIHACKI:
a)4; 2)0,2. Erep exinumi kenOypblUThIH ayaaHbI X‘/B oM® Gouca,
Gipinuicinin ay1ansin TabbIHIap.

195. Exi yKcac KenOypbilIThIH ayJaHJapbiHbIH KaTbiHachl: a) 36;
9) 0,09. Ochbl kenbyphIITAPAbIH CIliKEC KaObIpFalapblHbIH KaThIHACK
Here TeH?

196. a) Aynausl, kaGeipracsl 10 cM-re TeH GOJaTBIH TCHKAOBIPFAIbI
YmOYphIITHIH ayJaHbiHAH 2 ece apThiK GOMAThIH TEHKaObIPFabl yiil-
OYphIITHIH HEPUMETPiH TabblH AP,

9) Erep Beiibitminik nen Kenicim capaiipl (131-cyper) Tabaubr 62 M
xone Gyitip kaGeipracsr 314/6 wm Gonathin TeHOyHipni ymoypsim
6osnca, FUMapPATTBIH JKOFAPFbI OOIriHIH (KOK TYCIEH epPEKILICICHTEeH)
Oyitip JKaFbIHBIH ay/laHbl MCH NEPUMETPiH TaObIHAAp.
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Gaiipik. On ymin KN kecingicin skypriseiiik, on HC-ra napaiieib
soHe BCH ymOypblUbIHBIH OPTa ChI3bIFBI OOJFAHIBIKTAH, Y3bIH-

JIBIFBL ;HC Gonaael. AADC ~ AKDN, cebebi onapna D — oprak Oy-

poimt, an AC xone KN mapamnens Ty3ynepi MeH BC KHIOUIBICHI-
Had maiina Gomran ACD men KND coiikec Gypbimrtapbl TeH. Jlemex,
DN+NC _ AC

AC _ = = lye=
DN KN =4, couga 4DN = DN + NC. bynan DN 3NC

3/3Y

2

=L =
=9 (cm). Cona AD = (

Kayabsol V7 em.

3 -ecem ABC ymbypsiubina imreii exi tedeci BC kabbipracsiiia,
an kanrau exi Tebeci AB men AC KabblpranapbiHa jKaTaThiH WAPIIbI
ceisblaran. Erep BC = a, an 6uikriri AD = h Gonca, mapuibiHbIH KaObIp-
FacelH Tady Kepek.

IMlemyi YmOypeimrein imine M xone P tebenepi BC kaGwipra-

chinga, N — AB kaGwipraceinza, an K yu- A
OypeiThiH iminge skatatbingaii MNKP N, D K,
mapuisichin canamers (134-cyper). Conan

P ; ( ypen). NSKL—
COH B HykTeci roMoTeTHs UeHTpi Goma-
ThiH, MNKP mapuibicbiHa TOMOTCTHSIbI (!

: B~"m pm Dp, C

woue K| Tebeci AC kabbiprachiHia Karta- ' !
THIH i3aeninai M,N,K,P, mapubichin ca- 134-cypem

JIaMbl3.

Ocst IWApUIBIHBIH  KaObIPFAChIHBIH  Y3bIHJBIFRIH  TabaibiK.
AANK, ~ AABC, cebedi onapna £ A — oprak, an BC xane N,K, napai-
nenb Ty3ynaepi Men AC KuiombichiHaH naiiga Gonran coiikec Gypbimtap
Gonraunbikran, £ C = ZN KA. AD men AD, — ocbl ymypsiiTap/bis

5 i ; AD, _ N\K, 5 —
coiikec Ouiktikrepi. COHIBIKTaH, AD — BC * DD = NK; = x nen
6enrineiiik. Conaa = =X Oynau ha — xa = xh, x = g Gonabl.

h a’ a+h
_ah
Kayabeol g
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14. lomoTeTUA MeH yKcacTbIK TYprieHAipyAi ecentep
WwbiFapyaa Konaaxy
TakbIpBINTHI OKY GapbichIn/Ia:

* FOMOTETHSI MEH YKCACTBIKTBI €CenTep IibiFapyaa Kojmanyasl Ginetin 6o-
JachiHaap.

o} I-ecen. ABCD tpaneunsceinbig BC xa-

He AD TabaHmaphiHbIH OpTanapel GOMAThIH

N xoHe M HYKTenepi MEH OHBIH JHArOHajlb-

JIapbiHbIH KHBLIBICY HYKTeci — K skoHe Oyiiip

KaObIpFajapbli KaMTHUTBIH TY3yJepaiH KHbi-

abicy HYKTeci — O, Gapi 6ip Ty3yze KaTaTbIHBIH
132-cypem Jdnenjiey Kepek.

HNonenpneyi. Lenrpi O Gomarein romorerusga BC kecinaici
AD xecingicine OeiiHencHeTiH GOJICHIH, COHJA OHBIH OPTAachl GOMATHIH
N nykreci M nykrecine Gelineneneni (132-cyper). Jemex, O, M xoue
N HykTenepi 6ip Ty3yxe KaTabl.

Lentpi K nykreci Gonarein romotetusaa BC kecinaici 4D keciu-
nicine Geiinenenerin Gonckbin, conna N Hykteci M nykrecine Geiinene-
neni. [lemex, K, M xoune N nykrenepi 6ip Ty3y/e Katabl.

M xome N exi mykreci apkbuibl Tek Gip rama Ty3y kyprisyre Gona-
ThiHAbIKTaH, M, N, K xone O Hykrenepinin 6apasiesl 6ip Ty3yain 6o-
iibIH/1a KaTa/bl, 1oMIeNIey Keperi e ochl efli.

2 -ecen. Tenkabbipransl ABC ymOypbilbIHBIH KaObipFacsl 3 cM-re
TeH, BH — 6uikTiri, K HyKTeci — OHBIH OpTa-

B

cbl, AK coyneci BC kaGwipracein D HykTecinae
D Kusi/ibl. AD KeCiHAICiHiH y3bIHABIFbIH Ta0y Ke-

K| N pex.
I em yi. ABC ymbypbimbiHbiH AN GHiKkTi-
rin xkypriseiiik (133-cyper), AN = 3 - sin 60° =
A H c = # (c»m). TikOypbiTel AND ymbypsiuibi-
133-cypem nan AD = AN’ + DN’ Gonaast. DN-ni Ta-
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9) AABC men onblH BD GuccekTpHcachiH canbinaap. AB cayneci Mex
OHbl M HYKTeCiHAe KHATHIH 3KoHe BD-ra napannens Gonatein CM

TY3yiH xyprisinzep. 1) % MeH %; 2) % MCH % KaTbIHAC-

TapbIH CaJIBICTBIPbIHIAP.

137-cypem

205. ABCD napannenorpambiibii 4B Kabwipraceina AM : MB =1 :2
Gonareiiait M uykreci Genrinenren. Erep AC = 16 cm Gorca,
AC muaronaninin MD kecinaiciMen Geninerin kecinminepin TaGbiH-
nap.

206. ABC ymbypsimbina M, N, P nykrenepi, coiikecinme, 4B, BC,
AC xabwlpranapbinjia xkataThiHjaii AMNP napannenorpamsl imrei
cei3buFa. AB = 6 cm, AC = 8 cM xane MN : NP =2 : 1 exeni 6enrini
Gosica, napaienorpaMHbIH EPUMETpiH TabbiHap.

C denzeiti

207. Pombka imteii Tebenepi poMOThIH KaOblpragapbiHia KaTaThiH
mapuipl canbinran. Erep pomOThi kabbipracel 8 cm, an cyiiip Oy-
peitibl 60° Gosica, WAPUIBIHBIH EPHMETPiH TabbIHAap.

208. ABCD TtpaneuuschiHbiH Oyifip KaObIpranapbiHbIH CO3bIH/BLIA-
pei K nykrecinne Kubuibicaabl koHe KC:CD=1:3. AB=4,5cm,
CD=6cM, AD=10c™m xone BKC ymOypsimbinbiy KN Guikriri
1,2cm-re teH OGosca: a) BKC  ymOypslbiHBIH ~ KaObIpFamapbiH;
9) ABCD TpaneuuschinbiH OuikTirin Tabbinaap.
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404. 2. 405. b 406. a) 4z v 9) "f 407, —2 408. 16 v

7-sina
409. % 410. 1A) 8 2A) 576 cm’; 4B) 11(2‘/3 — &)

5C) 2z — 3y/3) ov’ 411, m (-21;28), m (21;-28). 412. NG,5; -2.,5).
413. a), 9) — ykcac. 414. a) 65% 2) 65°% 6) 55° B) 25° 415. 47,25 om’.
416. a) 8; o) 16. 417. 12,/15 . 418. a) AC = 4/3 am, £C = 30°,
ZB=120°02) AB = 11,7 mm, BC = 7,6 mm, Z B = 100° 6) BC = 2,/13 cm,
ZA = 53° ZB = 94° £C = 33° uemece BC = 4\@ oM, ZA4 = 127°,
ZB =35, £C = 18° 419. a) 2,57 am; 9) = 25,5 cm. 420. 2) 4¢/3 ; 6) 90°.
421. 2,/10. 422. 45°, 90°, 45°. 423. % 424. J10-5/3 . 425. 22,5 m.

426,15 v, 18wy, 24wy 427, 45 om mome 3.5 ow; 428, 13w,
429. a), 9) — 6onaasl, mbicansl, AB =2, BC =3, MeAB, NeBC, BM = 1,5,
BN =1 (9) )l(amaifl yuliH AB — tabanbl); 6) Gonmaiiner. 430. 6 cm, %

431. a) AnabiMeH — - C B i 6omateid AAB,C, ~ AABC canbiHaap, COHaH

coH AB, caynecine AB = 8 cm kecinai canwin, BC || B,C, xyprizinaep.
432. a) Erep 6ip poMOTbIH OypbiiIbl eKiHIII POMOTHIH OypbIMIBIHA TEH
Gosica, onap ykcac Gonazael. 9) Erep 6ip napannenorpaMubiy ipreiec exi
KaObIprachl eKiHIIHIH eKi KabblprachbiHa MPOMOPUHOHAI, aj OJap/blH
apaceiHiarel OypermTapsl TeH Gosica, eki mapaiienorpamMm ykcac 6o-

naael. 433. 6ﬁ CM Hemece 12\/5 cm. 434, a) Zsiz 3) % 435. %

436. 17 cm. C HyKTeCiHEH OTETiH JHAMETp JKYPri3ill, KMBLIBICATBIH €Ki

XOpJaHbIH KeciHinepinin kobeiTinaici Typabl TeopeMaHbl KOJIaHbIH-
nap. 437. a) 24 om’; 9) 16\/"4 am°. 438. 94,08 cM2 439 a) 2 cm; 9) 60°

newece 120°. 440. 167 1. 441, 215 o’ 442, s 2 443. a) 90°, 90°,
135°, 45% 9) 60° 120° 120° 60° 444 120° 445. 5. 446. 16 o

447. a) b(y/2 —1); ) a( ‘/f

coiikecinmie, 12-Oypbiin neH anTeIOYPBILITHIH KaOblpranapbl GOIaThiH
ABCD rpaneuuscsis KapacTbipbinaap. Onsin BH sxoune CK Guiktikrepin

+ l). Meicanst, BC xone AD Tabannapsi,

206






main-96.jpg
C 4-eccemn. bepinren exi Oy-
poiwbl: £ A4 = 30° £ B = 45° xoue

A, A0 7 450NB; meauanacel CM = 2.3 cm Golibin-
/ ! ma ABC ymOypbilbiH caly Ke-
A ™ B peK'C
135-cypem B IR

1) A4,B,C~ AABC  (135-cy-
peT) canambi3, MyHarbl 4, B, — ke3 kenreH keciugi, £Z4, = 30°, £ B, =45°.
2) CM, mennanacwin Kyprisin, CM, coynecine CM = 2,3 cm kecinai
canambi3.
3) M nykreci apkbuibl ymrtapsl C OypbllibiHBIH KaOblpFagapbiHia
warateid AB || A, B, xeciugicin xyprizemis. ABC i3neninji ymbypoim 60-
najel, cededi o1 ecenTin GapibiK WAPTTApbIH KAHAFATTAH/IbIPA/IBL.

KATTBIFVIIAP

A oeneenti

B C  201. ABCD rtixkreprOypsimsl 136-cyperre Kop-
M N cerinrenaeii  TikTopTOyphimTapra  GeiHreH.

ABCD men AMNK TikTepTOyphImITapsl yKcac
A K i na? Xayabbin Tycinaipinaep.

202. Macwrabel 1:10 000 Gonatein ceizbaia

136-cypem 2o .
Man KaibUIBIMBIHBIH Tepumetpi 12 cm. Ochr

JKepJii eKi Karap eTin Kopiuay yilid KaHiia MeTp ChIM KaxeT 60maibl?

B oeneeni

203. A nykrecinen Gapysl KHbIH B HyKTeciHe JeHiHI| KalIBIKTBIKTbI
aHBIKTAy YIIiH jKaKeiH sxkepen C Hykrecin 6enrinen, 4C kecinaicinin
y3bibIFbl MeH BAC sxkone BCA Gypoitapbin emuered. Coaan keifin
karasra AABC-ra yxcac 4,C, = 3 cm, 4,B, = 15 cM Gonatbin A4,B,C,
canran. Erep AC = 21 m Gonca, AB KalIbIKThIFLIH TaObIHAAP.

204. a) 137-cyperre ABC xone AB,C, ykcac ymbypsIliTapbii Kapac-
Thipa OThIpbI, ©3euHin CC, eHiH Kamaii enmeyre GonaThiHbl Kep-
cerinred. Erep 4B =25 m, AB, = 2 m, AC, = 3 m 6oxca, CC,-ni Ta-
ObiHzap.
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372. a) = 201 M%; 0) = 25,1 m. 373.0) 5: 7. 374. a) = 14,3 Mm% 0) = 29,9 am’.
375. ~ 12,6 M. 376. a) ~4.2 cM’; ) 9.6 cm’. 377. %RI(ZK + 3/3).
378. ~ 18,8 cm’. 379. ~ 497 cm’. 380. ~ 78,5 cm’. 381. a) = 123 cm?;
2)~262 cr’. 382. a) %01(9\/3 ) %b3(6 —7).383. (107 12/3 ) onr’.

384. a) ~ 5,38 am’; 0) Gonmaiiasl. 385. a) = 149°; o) = 326°, ~ 21,7 M. 386. 367
om’; 387. = 12,6 cm; 389. 2) v/2 cm. 390. a) 192y/3 em% 0) 1,2(/6 + 1) ev;

S
3#,4‘(,,_51“25

0) 48ﬁ cm’. 391. 8 oM, mymkin. 392. JKeremi. 393. 3
394. a) 32(\/5 + 1) em’. @® = R* + R* — 2R*cos45° KaThiHACKIH naiifana-
HbII, R-1i TabbiHmap. o) 128( ‘/7 — 1) em’. ABCD — Gepinren mapubi, O —
oFaH imTel chi3binran mendepain ueHTpi, MN — ockl mieHdepre cepTTail
ChI3BUIFAH Ceri30yphIThIH Kabbipracel, H — mapibinbiH BD aunarouani
MeH MN kaObiprachlHbIH KHbLIBICY HYKTeCI Gosncbin. MN = 2BH Gonatsi-
HbIH AHBIKTAIl, WEHOEpPre ChIPTTAN ChI3bIIFAH KONOYPBIITHIH ayAaHbi-
HBIH (popmymacki: § = pr naiiganansinaap. 395. 42 — ﬁ oM, a* =R+
+ R* = 2R*cos 30° KaThIHACKIH naitganansipaap. 396. 16 cm, 8\/3 CM.
397. d\d,, mynaarsl d; — ceri3byplIThIH Killi Auaronani, an d, — yike
nuaronani. Ceri30ypelThiH ayfaHbiH Kabbiprackl d;, 60naThiH Wapibi-
HBIH ayJaHbl MeH TabaHbl d), OHiKTiri lf(d: — d,) Gonarein 4 TeHOyiiip-
Ji YWOYpHIUTEIH ayaHAapbiHbIH KOCBIHABICK TYPiH/E ©PHEKTEHJEP.
398. a) Ocbl HYKTEHI KONOYPLIITHIH TOOENECPIH KECIHIIIEPMEH KOCBIH-
J1ap KoHe OYJ1 KOCHIHIBIHBIH, %-ra TeH 6OJaThIHbIH JdJIeICHAED, MYH-
Jarel S — KenOyphIITHIH ay/aHbl, ¢ — OHBIH Kabbipracel. a) 18 cm. Ockl
KOCBIH/IbIHbIH aJNThIOYPhIIIKA iIITeH ChI3bIIFaH WEHOEPAIH yiI eceneH-
reH amaveTpine TeH Gonateimein monenzenzep. 399. 8y2+y2 cm,
8/3+2/2 oM, 8/4+2y2 cm. ABCDMNPK — Gepinreis cerisGypbimr,
O — oraH ChIPTTAll ChI3bLIFAH WEHOEPAin ueHTpi 6osckin. AC quaroHanin
AABC-nan tabbinaap: AC* = a* + a* — 2a*-cos135°% anaronans AM = 2R,
an R-ni TikGypeimTet AAOC-nan; auaronans AD-ubi AAOD-nau Tabbiu-

ap. 400. = 617 cm’. 401. %‘/2 + /2 .402.2) 2,5 v*; 2) 6,25 M°. 403. 15 m.
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218. AABC-na £A4 = 50°, ZB = 70°, BH xone AK — Ouikrikrep.
ABAC ~ AHKC Gonatbiabie ganengenaep xkone HKC ymGypoimbi-
HbIH OyphIITApbIH TAaOBIHAAD.

C oenzenti

219. ABC ymbypbimbinaa £ A4 =30°, ZB=50° BC = a, AC = b,
gy BB

AB=c. " mth GoaThIHBIH JAdIICIACHAEP.

220. AABC-pa A4,, BB,, CC, — meanaunanap, M — o1ap/blH KHbLIBICY
HykTeci, M, nykreci M uyktecine B, HyKTeciHe KaparaHia CHMMeET-
pusinbl. a) AAMM, xaGeipranapsl ABC ymOyphILIBIHBIH MeAHaHa-
napbiHa TeH Gonatein ADPF-ke yKcac eKkeHin janenaenep. 2) Ockl
YmOYphIITAp/IbIH Ay1aHaPbIHBIH KaTbiHACKIH TaObiHnap. 6) ADPF-
TiH ayaanbl AABC-HbIH ay1aHbIHBIH KaHaai Geniriu Kypaiiae?

221. Illenbepain 4B muamerpi MeH o3apa napamiens AC men BD xop-
gamapsl kyprisinren. Erep mMymkin Gosca, ockl XOpaaaapabiH CHM-
METpHS LEHTPi MEH OCIH canbIHIap.

222. Koopannatanap GaceiHaH aifHanabipa caraT Tifi GarbiThIMEH
Oypranna A(6; 8) nykreci B(8; 6) nykrecine kewTi. Bypy Oypbimbi-
HbIH KOCHHYCBIH TabbiHaap.

223. Mapannens keuriprenae A(3; 2) nykreci B(0; 6) nykreciue, an
C nyxreci D(-3; 2) nykrecine Geitneneneni. C HyKTeciHiH Koopau-
HaTaJlapbiH TaObIHAap.

224. Bypbll neH OHBIH imliHAC KaTKaH HYKTe OepinreH. ByphimTeiy
KaObIpFaIapbiH JKAHAHTBIH JKOHE COJ GEpireH HYKTCACH OTETiH IICH-
6ep canbiHAAp.

O31H/11 TEKCEP!
225. 1A) a xone b mapannens Ty3ynepi O Oy- o
PHILIBIHBIH Kabbipranapein, coiikecinme, C, D
KoHe A, B mykrtenepinge kubin oreni (138-cy-
per). AOAB ~ AOCD GonatbiHbIH 1d7€ACHAED. b
2A) Erep OC = 2 oM, AC = 3 cm Gonca, OAB B
skone OCD ymbypsimrapsinbii (138-cyper) ne- 138cypem
PHMETpJIepiHiH KaThIHACKIH TaObIHAP.
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NSHAIK KEPCETKIL

Bexropnap 18
— Gipaeii 6arsiTTanran 19
— Gipnik 43
— KonnHeap 19
— KOOpAHHATANbIK 43
— Kapama-Kapcel GarbiTTanran 19
—Henuik I8
—Ten 20
BekTopzb! KojiHHEap eMeC eKi BEKTOp
Goitbinia xiktey 37
Bektopasr nykTenen 6acran cany 20
BekTopasin aitbipeivbl 27
Bektopasin Gacer 18
BekTopasin koopaunaranapsi 42
Bektopasin Moayni 18
BexTopasi ckansap kBaapatbi 50
BekTopasin yust 18
BekTopnapasin ckanap kebenTin-
nici 49
BekTopaapabii KochiHAbICH 24
BexTopnap/bin KONIHHEAPABIK
mapThi 31
Bekropnapast Kocy epexkeci
— konbypsiur 26
— napannenorpamm 25
— ywlypsim 24
Bekropnapast kocy 3anaapsi 24-27
— BEKTOPABI canra kebeity 31
BekTopaapasii nepneH Ky IapibiK
waptbi 49
Tepon Gpopmynace 127
Tomoterns uentpi 75
— JyphIC KONGYPHIITHIH HenTpi 147
— Gypy uentpi 67

Tomotetusast hurypanap 75
TFomotetus kodppuunenti 75

— yKcacThik ko puuuenti 75
JeurenexTin aynansi 162
Jlypsic kenGypeim 145
Jlypeic KenGypeIThIH
aynansl 154, 155
Ka3pIKTRIKTaFb! TY prenipy 62
Kocuuycrap Teopemacs 106

— cuHycTap Teopemacst 103

— Mdanec Teopemacsl 9
Kosransic 62
Kosranbic KoMno3uusicsl 68
Hyxrenen aitnanzasipa ypy 67
Mapannens kouipy 67
Cerment 163
CermentTin ayaansl 163
Cexrop 162
Cexrtopasin ayaanst 163
Cummerpust

— OCBTiK 66

— ueHTpaik 64
Ten durypanap 64
TeptOypoimTein Genrici

— mendepre imreii coizpiiran 137

— wenbepre cuipTTail ChIzblIFan 141
Tysyain Tenaeyi 56
Y3BIH/BIK

— BeKTOpAbIH 18

— menbep AorachiHbI 158

— wenbepain 157
¥kcac ymGypsimrap 80

— kenGypsimrap 88
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15. «XKa3bIKTbIKTaFbl TYprieHAipynep» 6enimix
Kav‘rranayra apHanfaH XartTbifynap

A oenzeni

209. TabGaubi 4,8 cm, an 6yiiip kaGbipracsl 4 cM GonaTein TeHOYitipi
YmOyphIKa ChIPTTAil ChI3bLIFAH MEeHOCP/AiH paanyChiH TabbiHaap.
210. Byiiip kabsipracst 10 cM, an Tabanbl 6 cM GonaTeiH TeHOYiiipai
ymbypbimka imreii menbep ceizsuiran. Oubig Oyifip Kabbipranap-
MEH KaHaCaThlH HYKTEJICPiHIH apaKallbIKThIFbIH TaObIHAAP.

211. TikOypeimThl yIIOYPBINTEIH THIOTEHY3achl 36 cM-re TeH, al
katerTepinin 6ipeyi — 12 oM. EkiHII KaTeTiHIH THNOTEHY3aFa TYCKCH
NPOEKIUMACKHIH TabbIHAAP.

B oeneeni

212. Ywbypsimtein 6ip kabbipracer 16 cm. Con kabbiprara mapai-
Jienb Ty3y ymOyphimThl €Ki TeH mamaibl kendypeinika 6eneai. Ocst
TY3yAiH ymOypeinThiH Oacka eki KaObIprachbiHBIH apachiHla OpHa-
JIACKAaH KECiHICIHIH Y3bIHABIFBIH TaObIHIap.

213. TabGanbt AC Gonarbin Tenbyiipni ABC ymOypbimbinbig BD Me-
auanacel koHe BC-ra nepnenaukynsp DE kecimpici xkyprizinres.
BD :DE=3:2 wone DEC ymGypsimsiasin aynans 20 oM’ ekeHi
Gesrini 6osca, ABC ymOyphIbIHBIH ay1aHbIH TaObIHAAP.

214. ABC ymbypsimbinga £ 4 = 45°, AB = Sﬂ cm, AC = 8 cm, MN,
NK, KM xeciupinepi — ymOypsiThiH opTa chi3bikrapsl. MNK ymby-
PBILIBIHBIH ay/1aHbIH TaObIHAAp.

215. ABC ymbypsimsina imrteit AKMN napanienorpambl ChI3bIIFaH.
Onbie K, M xone N Hyktenepi, coiikecinme, AB, BC xone AC Ka-
ObIpranapeia THicTi )oHe BM : MC =5 : 1. Ocbl napaniesorpaMHbIH
aynauel ABC ymOypbiuibiHbIH ay1aHbIHBIH Kanaii Genirin Kypaiins?
216. ABCD Ttenbyitipni  tpanenusceiibii AC  juaroHani OHbIH
CD Oyiiip KabbipracbiHa NMepneHAMKY/IAp KoHe Tpaneuususin BH
ouikririn BK = 2,2 cm, KH = 1 ¢cM kecinainepre 6enexni. Ocs Tpamne-
unsHbH aynansin 0,1 em’-re aeifinri gonaiknen TaGsinaap.

217. Tenbyitipni AABC-na AC = BC = 8 cm, £ C =36°, BD — Guccek-
Tpuca. AABD ~ AACB GonaTbiHbIH Ja5e/IeH/ep KoHe AB Kabbipra-
CBIH TaOBIHJAP.
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skyprisin, ACDK-nan DK kecinzicin tabeinaap. 448. a) 17;0) 17 <x < 23;
6) 15 << 17, 449, 97 2. 450. 2 o, 55 o, 53—‘ ow, 25 o, 451, L2

452. o) TikGypeiutsel ABC ymbypsimbiasid CH OMIKTIriHiH KacheTin

naiilanatpln, OHbl KHBIN adblHFAH €Ki eHOep/IiH paJHyCTaphbl apKblibl
epuekTenzep. 453. 3B) 8,5 cm; 4B) 47 com; SC) 167 cm” nemece 487 em’.
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ZA0C = ZBOD 6onateinbin kepcetinaep. £AOC = a GoncklH, conaa
ZAOD = 180° — a 6omansl. OMC men OMD ymbypeimiTapbiHan CM’ nien
MD*-1p1 OPHEKTeIl, MBIKKaH TeHAIKTepi KockiHaap. 3) 60°. £ CBH = a,
ZABH = 2a 6oncsid. CBH xoue ABH TikOGypbiuThl yiubypsimrapsiHan

BH OuikTirin epHexTen, MbIcaibl, tg a-Fa GailaHbICTbl TEHJCY KYpbIH-
2tga
1—-tg'e
synepi men C HyKTeci Gepinren 6oscbin. A4BC canblHabI €N ecenTeiiik
(Aen, Bem). Erep OHbIH KaTeTTEPiHiH Y3bIHIIKTaphl ¢H a3 oJica, OHBIH

Jap KoHe tg 20 = opmynacein naiinanansinaap. 303. m, n Ty-

ayzaHbl 1a eH a3 Gomaabl. C HYKTECIHEH n JKOHE m Ty3ynepiHe AeifiHri
€H a3 KaIBIKTHIK — cofikecinme, CN = a xkone CM = b neprneH AnKyaspbl-
HBIH y3bIHAbIKTaph! 6omazsl. TikOypeimtel ACN sxone BCM ymbypbii-
Tapeinan AC xane CB kateTTepin a, b xoHe coiikec OyphIITapAbIH CH-
HycTapsl apKbiibl opHekTen, ACN OypbllbIHBIH KaHAail aMackiHaa i3-
Jenini aylaHHbIH eH a3 GonaTbiHbiH Tabambi3. MblHaHE anaMb3: S =

=L _a@ b __ab = = 450 .
= ) cosa sing — sinog’ MYHAArH & ZACN 45.304.&1)85(:»4,

32 em% 0) = 96 M. 305. AB = éﬁ cM, AC = 6,2 cM, BC = 44 cMm.
306.a) £C=15°A4C =~ 11,6; BC~ 18,6; 0) £A4 =87°, AC~4,9; AB =~ 8,2.
307. BC= /19 oM, £C=36°, £B = 84° 308. AC = 45,8 m; AB = 33,4 m.
309. = 94 cm; = 7,7 cm. 310. a) 30° xone 150° 2) 60° xome 120°
311.a) ~ 3,8 cm, = 9,2 oM, = 35 v’ 0) = 6,88 M, = 9,83 M. 312, a) = 201 cm’;
9) = 0,4 nm. 313. a) 8 m; 9) = 17,0 M. 8-chiubin anrebpa Kypebinan Genrini
KacHeTTi naiijanaueinaap, aruu, erep ab kebeliTinzici Typakrs Gosca,
oHga a + b KochlHAbICBI a = b Gonranga FaHa cH a3 Gonaibl.
314. 1A) = 3,94 M, = 2,57 m; 2A) = 44°, = 68°, = 68°% 3B) /13 am Hemece

V37 am; 4C) 1)2/2 em, 2) 3‘97

316. a) 112,5°, 80°, 67,5°, 100°; o) 85° 105°, 95°, 75° 317. 72°, 120°, 108°.
318. TopTOYphIITHIH KapaMa-Kapchl Oy peIITapbiHbIH KOCIHBICE 180°-
Ka TeH ekeHiH panengeniep (4B xone AC noranapbiHbIH TEHAINIH naii-

3RY3
4

Gepinren GonceiH, oHbIH BH OuikTirin menbepmeH, Mbicanbl, F HYKTe-

cm. 315. a), 6) — Gonazsl; 2) Gommaiiabl.

nanansiraap). 319. a) 36 cum; 9) . 320. 5 cM. ABCD Tpanenuscel
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L .. 1 602 B
?ab—i-?'T(a*b)v 290. a) 3 ov, 3v3 om; 9) =20 om.
a’+ b =169.

291. 30 oM, 64/5 om, 12)/5 oM, =27°, = 63° 292. a) = 41°, 7.5/7 oM’
2)= 31,5 cM™. 293. 10 v, 12 cm, 2& cM. 294, Z‘E cM. A GypbIlIbl MCH
oHbIH iminge D HykTeci Gepinren GonceiH. D HyKTeciHeH OyphIITHIH Ka-
Opipranapbina Jeiinri KameikTeikTap: DB = 2 cm xkone DC = 5 em. CD-
HBIH CO3BIH/BICE AB KabbiprachiMeH F HYKTECIH/e KHMBLIBICChIH, COH/A
AAFC TikOypeimTsl, cyitip Oypsimbt 30°. sin 30° nen tg 30°-Te1 maiiza-
naubin, FD men AC-ubl TaGbinaap, cockin [Tudarop reopemack! 6oiibin-
wa AD-usl Tabbinaap. 295. bonagsl. Kabsipranapst AC, AB + BC xone
apacbiHgarbl Oypeimbl A Gonateid ymOypsim caabiHaap. OHbiH Gen-
rici3 OyphlITapbiH Taybill, CHHYCTap TEOPEMAachiH KOJJIaHBIHAAP.

1042 g
296. ff oM. YOyphlThIH ayaHbIH €Ki 9/1iCIICH OpHEKTEll, TeH/CY

KypyFra Gonazmel. 297. 6 cM. a=5cM, b=20cm Goncein. Ymlypbii-
ThIH KaObIprachiH OGHCCEKTpHCAHbIH OoneTin m KaHe n Kecinainepin
TaybIll anbi, cocklH [ = /ab—mn GopmynacsiH KONAaHY Kepek
(20-tapMakTarel 2-ecenike Kapammap). 298. =129 m. 299. = 92,8 cwm’.
YwbypeiuTeie 6ip KabbipraceiH x-nen Genrinen, 6acka KaOblpranapbiH
X apKbUIbl OPHEKTEHJIEP KOHC YUIOYPHIMITHIH ayAaHbIH €Ki TICLIMCH
JKasbil, Teaey Kypbiraap. 300. TenkaObipranbl ymOypbilIThIH ayaa-
HBIH JKOHE TIKOYPBIMITH! yIIOYPHIITHIH €H YJIKECH ayJaHbIH OIAPFa CHIPT-
Taif ChI3blIFaH WEHOEPiH pPajnyChIMEH OPHEKTEN, WIBIKKAH OPHEKTi

/3

lzfnR: epHeriMeH casbicThipbiHaap. 301. Ty oM. AABC-ra O uykreci

ueHTpi Gonarbin menGep cei3biiran Gosncein. Eki menGepain xanacy
HYKTECi apKbijibl YOy poiliThiH TabaHbIHA ApaIcb JKIHE OHbIH Gacka
Kabpipranapein M Men N HYKTenepiH/Ae KHBIN OTETIH TY3y Kyprisinaep.
BH o6uixririn sxyprizin, OH pamuycsii ochl YmOYpbIITEIH KaGbIprachl
apkeuibl  opHekTenaep. AMBN ~AABC Gonranabikran, Oyn  ymby-
pellITapFa iTeH Chi3bLAFaH WEHOepIePAiH PajuyCTaphbiHbIH KaThIHACI

ONIapAbIH YKCACTBIK KOI(PPULHEHTIHE TEH, AFHU ;7 302. a) 2m® + 2R
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FHIHAH aNbIHFAH NPONOPLHAFa KOHbIN, r-ai Tabeirap. 334. a) 7sm a;
9) 325, o-ecenTiH wemiMiHaeri HOTHIKEHI NaiianaHkl, TpaﬂCLlHﬂHbIH
ouikTirin Tabeiraap. 335. a) Bonaznel; o) %ok, Mbicaisl, pomb. 336. a) 360°;
9) 157,5°.337. a) 9; 0) 10; 6) 12; B) 18. 338. a) 11; o) Gonmaiinsl. 340. a) Ty-
pbic anTHIOYPBILTHIH Killi AHaroHaxi AypsiC YIIOYPBITHIH Kabbip-
FacblHa TeH GonaThiHbIH jganener/ep. Ockl ymIOYPHIITE JKOHE OFaH
chIpTTail chi3bUTFaH mendepai canbingap. Coxan keiiin isaeninai an-
THIOYPBIITHL calbiiaap. ) Jlypeic cerisOypeluThiH Kimi auarosani
IIApIIbIHBIH KaOBIPFAChIHA TCH CKCHIH AaMencHep... . 341. a) 12/3 v’

342.a) —(— ‘/ cM; 9) / oM. 343. a) 2/ R* = r*; o) runorenysacsi R-re,

a i o
KareTTepi  jKoHe 5 -re TeH 6oMaThiH TiKOYpBIITH! yIIGYPBILITH! Maiina-

? ‘/6 9./6
4

naneiHaap. 344. a) 71‘/5 cM; 9) 315ﬁ MM. 345, n) cM; 9)

\/f

CM.

346. 3ﬁ cm. 347, a om’; ?) 6\/§ om’. 348. a) = 11,6 oM’

3) =470 cm’. 349. a) -4~; 9)a) ecebinin sxayabbiH MaiifanaHbIHAAP.

350. a) 2 ece ynkeiieni; 9) 3 ece kpickapaabl. 351. a) = 31,4 cm; 2) 75 %.
353. =~ 1 m. 354. a) = 47,8 cm; 9) = 70,1 cm. 355. a) = 6,3 cM; 9) = 10,5 cM.

356. a) = 69° 2) l~1{ oM. 357. = 111 xm. 358. a) 87,/3 cm; 9) 67/3 cm.

IlenGepre imTeil chI3plIFaH ymOYPHIITHIH KaObIPFACBIHBIH OFaH Kap-
Chl JKATKaH OYPBIMIBIHBIH CHHYCBIHA KATBIHACHIH IaiijajaHblHIap:

=2R. 359. a) = 18,8 cm; 9) = 33,2 cm. 360. = 40° = 140°, = 140°,

smA

=~40°. 361. a) 2 pax.; 9) 0,5 pan. 362. a) 90° = ‘~ 54° = 11: 36° =

o _ T gy0_ 2T 450 _ 2T o:/I o0 _ T
) 36 5 72! 5 72 5 Hemece 45 e 45

ez“? o=,4l o — A4m o e 3,.
6) 100 . 80 9 80 9 100 9" .363. a) 3 2 = 9) 5

; 6) gﬁ’*, ’g 364. a) 2 cM; 9) = 14,1 oM. 365. a) 4 am; 9) 1,2 am.

366. a) 3,5 pax.; 9) 2 pax. 367. a) ~ 0,94 M; 9) = 3,14 m. 368. a) ~ 3.8 am.
369. a) k* ece ynkeiieni; 9) k* ece kiwmipeiieai. 370. 97 cv’. 371. 10 am.
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cinzie KubuUIbICKanFa Aeitin cospingap. Conna AFBC — TikOyphimiThl, ae-
Mek, FC — menbepain anamerpi. Kusuisicatsin AD xoHe BF xopaanapst
Typalbl TeopeMaHbl naiinananein, HF-ti tabeinaap. Opi kapaii [Tnda-
rop Teopemachl Goiibinma FC-up Tabbiaap. 321. MK tysyi DC-ubt
N nykrecinae KustbiH 6oncbiH. A4BK men ADKN-HiH cyiiip Gypbiim-
Tapbl TeH GonaThinbiH aubiKTanaap (4BK ymOypsimbinbin KM meaua-
HACBIHBIH KacHeTiH maiinanausinaap). 322. a) Bonaasl; o) Gonmaiiasl.
323. 1,8 am, 2.7 am. 324. 20 oM’ 325.9) 174-cyperTi naiiganaHsisaap.

CK = IEBC, KD = %AD 6onaThiHBIH aHBIKTAHJAAP XKOHE TIKOYPBIIITHI

AOCD-ubiy, OK OuikTirinin KacmeTiH maiizamansigap. 326. a) 3 cm.
ABCD tpaneunsiceiiga £A = 2ZB=90°BC=5cm,AD =75 cm, OK =1,
mynjarsl K — menGepain CD KaGbipracbiMeH jkaHacy HyKTeci GONChIH.
CK=5-r, KD =15 - r GonarsiHblH TabblHAAp. OPi Kapaii TiKOYpbILITHI

iyl . ” 3
AOCD-upiy OK GuikTirinin KacueTiH nalganaHsiHzap. 9) o A

174-cyperri nmaiinanausiaap. lenGepain OK pannychis TiKOYpbILITHI
AOKD-nan tgZ ODK-ubl naiinananein tabeinaap. 327. a) IlenGepain
LUEHTPiH TOPTOYPHILTHIH ToGeIepiMeH KOCHIHIAp, COHA OHBIH KaObip-
FachiMeH MeHOEeP/IiH JKaHacy HYKTECiHe XKYPri3iireH pajuychl MbIKKaH
ywlypsimtapasie GuikTikrepi 6Gonaast. 9) 5 cm. 328. 3 cm, 2,5 em, 4.5 cM,
5 cMm. 329. AB = a, 6uixriri BH = 2r 6onarsin ABCD pomOBICHIH caly Ke-
pek Gonebin. AnasiMen BH kateti Men AB runoteHysachl 00iibIHIIA Tik-
GypsiTst AABH-Th1 cansinaap. 330. a) #P‘sin ;) 18 e, 333. 4 cm.
A, B, C nykrenepi — kepcerinren menGepaepain uentpiepi, an M, N, K,
coifkecinme, ochl mendepnepain TpaneunsHbiH Oyifip KaObiprackiMen
sKanacy Hykrtesnepi, D — Oyitip kabbipracel Men AC Ty3yiHiH KMBLIBICY
nykreci 6oncsiy, conna DKC, DNB xone DMA ymbypsimTapsl ykcac 60-
naasl. DKC men DMA ymOypblmTapbiHBIH YKCACTBIFBIHAH TPOMOPLIHS

KYpblN, D HYKTECIHEH TpaneuHsHbIH KOFaprbl TabaHbiHa aeifinri d-ka-

2__ d+2 1 D e
IIBIKTBIKTBI OPHCKTCHACP: E = m HEeMece Z L d+12+2r =

= .. d-upin ockl MoHiH DCK men DBN ymbypeluTaphiHbIH YKCACThI-
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12. ¥Kcac ywobypbiwTap

TakbIpBINTHI OKY GapbichInIa:

* yKcac ymobyphliTapabiH aHbIKTaMackl MeH Genrinepin Ginecimnaep:

* ymOyphlITapaAblH YKCACTRIK Oenrinepin ecentep wbiFapyla KojjlaHa
anaceiHaap.

Erep exi ymoypoeintsin 6ipeyi exinmicine yKeacTbIk Typaenaipy
APKbUIbI KOIIETiH §0.1ca, 01apabl YKeac YOy phImITap aen aTaiiibl.
B, AABC ~ AA4,B\C, xa3ybl MbIHaHbI

B i i Ginjipeni: yKcacThlK TypieHAipyae
A ywOypbimtein A Todeci A,-re, B — B,-
A G A c. re, C — C,-re Geiinenenesi. ¥KcacThiK
111-cypem TYPJAEHAIPYAiH aHBIKTAMAChl MEH Ka-
cuerTepineH mbiraThinbl, ABC xoue A,B,C, yKkcac ymoypbilTapbiHbiH
(111-cyper) caiikec OypblTapbl TEH oHE caiikec Kabbiprajgapbl mpo-
nopuuonan Gonanel, sfHu LA = LA, LB = ZB,, £C = ZC, xoHe
AB _BC _AC
AB BC AC
Koahpuyuenmi.

=k, MyHaarbl k — ymOYphILITAPABIH YKCACMbIK

Teopema (yuwoypviumaposiy ykcacmoievinoly Oipinwi 6eacici).
Erep 6ip ymoypbimThin eKi Gypbimibl ekinmi ymoypoimTein exi 0y-
PhIIBIHA TeH 00Jica, OH/Iall YmOyphImTap yKeac 60aa1bl.

A, A,
c/é>A B C: B, c 5B,

112-cypem

113-cypem

Honenneyi. ABC wone A,B,C, ymbypsimrapbiuga £4 = ZA,
ZB = ZB, 6oneein (112-cyper). AABC ~ AA,B,C, GonaTbiHbiH 1onen-

. . AB . =
neitik. Koappuumenti k = A'—B’ soHe C HyKTeci eHTpi GonaTeiH romMo-

TeTus apkbiibl AABC-ubin Geitnecin canameis (113-cyper).
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YOy peimTapAblH YKCACTBIK OenrinepiHeH MBIHAHBI anambi3: erep
eri TikOYpeImTH ymOypuimTein: 6ip-6ipaen cyiiip GypbimTapsr
TeH 0oJjica; Hemece 0J1apJAbIH KaTeTTepi mpomopuuonasa fojca; He-
mece Oip ymOypuIITBLIH FHNOTEHY3achl MeH KaTeTi ekimmi ym-
OYpBLINITBLIH FHIOTEHY3aChl MeH KaTeTiHe MPONnopuHonai 6ojica, OH-
Al TIKOYpBIINTHI YIIOYPLIIITAp yKeac 6oJ1aabl.

Ykcac ymOyphIuTapabiH caiikec OMIKTIKTEpiHiH, MeaHaHamaphl MeH
GUCCeKTpPHCAIAPBIHBIH, OChI YIIOYphIITapra imTeil chi3blaran menbep
PasnyCTapbIHbIH KOHE ChIPTTAll ChI3bIAFaH WEHOEpP paaHyCTapbIHbIH Ka-
TBIHACHI YKCACTBIK KOA(pDHIHEHTIHE TeH 0onaxbl (MYHBI ©3IITiHEH 10-
nenjenjiep). Yy phllTapabiH YKCACTBIFBIH Taiiananbln, 8-chiHbINTa

OTLIreH YOYPHIITEHIH GHCCEKTPHCACBIHBIH KACHETIH O3/iriHeH Jonel-
JIeHJIep.

1-ecen ABC ymdypoiubiabiH 4B xone BC
KaObipranapeina £ BFD = Z BAC GonarbiHjaii,
caiikecinme, D xoHe F HykTenepi GearineHreH
(116-cyperT). Erep AD = BF =2 cm, FC = 5,5 cm

6oaca, BD keciniiciHiH Y3bIHABIFBIH Taby Ke-
116-cypem pek.

Memyi 1) ABFD~ABAC, cebebi onapaa exki ten Oypbimn 6ap:
£ B - oprak, £BFD = ZBAC.
2) Y¥xcac ymbyphimTapasiH colikec KaObiprasnapsl TeH Oypsimtapra

apChI JKATa/lbl, COHIBIKTAH BD _ BE
Kap L SREE ARS
x 2 = 2
=% = P+ 2x-15=
3) BD = x cm GOICBIH, COHA 7S = 3w Gomambl. X~ + 2x — 15 =0
TEHJEYiH Welin, MBIHAHBI aNaMbI3: X, = -5, x, = 3. Jlemek, BD = 3 cm.

Kayads.3cem.

2-ecen YwOypeluTapabiH YKCACTBIFbIH MaiilaNaHbill, aramiThiy
B\H, 6uikririn enurey tocinin taby kepek (117-cyper).

Il ey i Kana anbin, oHbl Kepre TirineH KOFbII, KOFaprbl yIIbIHA
KosFajiManbl Taskma Gekitemis. Taskmanbin Gip yuisie aramTeii Te6e-
cine GarbITTaitMBI3 (eKiHWIi yuibl skep Gerine GarbiTTanansl). 4, H xone
H, nyxrenepi 6ip Ty3yain Goiibinja xkaTysl kepek. Cona TikOypbImThl
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Conna AABC orau ykcac AA,B,C-re Oeiinencueni, opi £4, = ZA,
ZB,= 2B xoue A,B, = k- AB = A,B, 6onaner. Cona ymoOyphImuTapabiy
TeHlriHiK exinwi Genrici Goiibinma AA4,B,C = A4,B,C, Gonajsl.

Yxcacteik kod(uunenti k Gomarsin AABC ~ AA,B,C xone yk-
cactlK kod(duumenti 1 Gonarsin AA4,B,C ~ AA4,B\C, anubik. [lemexk,
AABC ~ AA4,B,C,. Teopema JanenieH1i.

Teopema (ywbypsiumaposiy YKcacmoieviubly exinwi oeazici).
Erep 6ip ymoypeliuThin eki KadbIprachl eKinmi ymoypslnThiH eKi
KaObIPFachiHA MPONOPHHOHA KIHE €OJ1 KaObIPrajapablH apachiH-
aarel OypelITaphl Ten 6ojca, onaail ymoypenurap ykeac 60aasl.
Byn Genrini e3airinen 1onenaenaep.

Teopema (yuwbypviuumapovlyy yKcacmuievinbly yuinwi 6eicici).
Erep 6ip ymoypsimThiH yiI KaObIPFackl eKiHmi ymoypbImThiH i
KabbIpFachiHA NMPONOPUHOHAJ 6osica, onaall ymoypeimTap ykeace 60-
Akl

AB, _ B.C, _

Hanenneyi. ABC xoue A,B,C, ymbypbitapsinia AB BC

= F;‘\g' =k Goncein (114-cyper). AABC ~ AA\B,C, GonarbiHbiH o€~
neHiK.
B
B, .
B
A ; G
A C A¢ C,
114-cypem 115-cypem

Kosdpduuuenti k sxone nentpi O uykTeci GonaThiH roMoTETHS
apkeuibl AABC-ubin Geiinecin canaiibik (115-cyper). Conga AABC oran
ykcac A4,B,C,-re Geitneneneni, api 4,8, = k- AB=A4,B,, 4,C,= k- AC =
=A4,C, C,B,= k- CB = C,B, 6onanpl. Connia ymobypbiuITapabiH TEHAITi-
HiH yminmi 6enrici 6oitbiuma A4,B,C, = AA4,B,C, Gonajbl.

YxcacThiK kodhduunenti k 6onarein AABC ~ AA,B,C, xoue yKcac-
ThIK Kod(duuuenti 1 Gomarsin AA,B,C,~AAB,C, anasik. Jlemexk,
AABC ~ AA,B,C,. Teopema 1anenaeH 1.
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. OH . OH _ BH+ HD _—

MYUICIICH KOCBITL, MBIHAHBI @JaMbI3: ~p -5 = = OH = x sen
Genrineilik, conaa XX Oyman x = ay Bonazbl

E a b ? atb .

b
Kayabe. 47
ayabe. -0

CYPAKTAP

1. Kauaii exi ymGypsim ykeac ien atamazas?

2. Exi ymGypsIuThii YKCACTBIK Genrinepin TyKbIpLIMAAIL, JdIe/ICHIep.

3. Exi TikOypImTE yIOypBIITHIH YKCACTBIFBIHEIN KaH/aii Genrinepin Gime-
cinnep?

KATTBIFVIAP

A oeneeiti
173. Erep: a) 6ip ymOypuimThiH exi Gypoimbr 60° sxome 70°, an
exinmicinin exi Gypoimbl — 50° xkane 80°; 2) 6ip ywmOYpILITHIH €Ki
Oypeiuibr 108° xone 20°, an exinmicinin exi 6ypbimbl 52° xone 20°
Gourca, oHzaii exi ymoypsim ykeac 6oi1a ma?
C, 174. Bepinreni: AABC xoue
c N AAB,C, LA = ZA, ZC =
AAB " g “4ChAB=Sc BC=Tew,
5 10 ' AB, =10 cm, 4,C, = 8 cM
120-cypem (120-cyper). Ywbypbimrap-
JbIH KaJiFaH KaObIprajiapbiH TabbIHIap.

175. a) Eki TeHxkaObipransl  ymOYpBINTHIH  yKcac — Gomarsl-
HbIH JanmenaeHaep. o) Kabbipracel 6 cM GomaThiH TEHKaObIpFasbl

2
3
AABC ~ AMNC Gonatbinjaii erin MN Ty3yin koHE YKCACThIK KOI(-

ABC ymbypbimbiH cansiaap. YKcacThiK Koddduuuenti k =

ummenti k = 15, AABC ~ AM\N,C Gonateinaaiit M\N, Ty3yiu xypri-
sinaep. MNC men M|N,C ymGypbimtapsl ykeac 6ona ma? Erep ykcac
6osica, onja yKeacThiK KO3 duiHenTin Tabbinaap.
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ABH xomne AB,H, ymbypsimTapsl ykcac Goma-
nbi, ce6ebi A4 cyitip Oypsimbr oprak (117-cyper).

B, H, AH, 3
COHIBIKTaH E:H‘ = TH‘ OynaH aralmTeiH GHik-
AH, - BH

Tiri Gonarein B H, = Gonael.

AH
3-ecen. TpameuusHbiH Tabanmapel 6 oM

skone 9 cm, an OGuikriri 10 cm. TpaneuusHbiH H H,
JIMATOHATBIAPBIHBIH KHBLIBICY HYKTECIHCH OHBIH 117-cypem
TabanapbiHa JeifiHri KaubIKTBIKTBI Taby Kepek.

IWemyi. ABCD Ttpaneunsceiubii Tabauxapel B N (o]

AD =9 eM, BC = 6 cM, O — 1MaroHanbAapbiHbIH KHbl-
abicy Hykreci, Guikriri NM = 10 em Gonewin (118-cy-
pet). ON men OM-1i Tabaiibik.

ZBOC = £ DOA - Beprukans oypsimrap, 2 CBO =

= ZODA — aiixpim 6ypsimtap (4D || BC, BD — kuio- A M B
wbl), enzemie ABOC ~ ADOA, yxeacThiK Koo uiu- 118-cypem

sy ADl_ 3 = % i
eHTi k= B = 5 Oomamsi ¥Yxcac ymOypsiuTapabiH calikec GuikTikTe-

PiHiH KaThIHACKl YKCACTBIK Kod(duunentine ten Gomansl. CoHAbIKTaH
OM _ 3 ey —OM__3
ON 2? 10-om 2
6ONATBIHbI LIBIFAJIBL.
XKayab bl 4 cMKdHE 6 CM.
4-ecen Osapa ten emec AB = a xwome A

CD = b xeciupinepi BD kecinzicine nepreh-

. Bynan OM = 6 cm, conga ON = 4 oM

C
auKynap. AD xoune BC keciuinepiHin Kubiiei- @
cy Hykreci O-man BD kecinziciHe aeifinri ka- b
WIBIKTBIKTBI Ta0y Kepek.
B H D

Il emy i I3geninai kambiKTeiK BD Ty3yine
nepreHanKysap Gomatein  OH  kecinaicinin
y3pinabirbina TeH (119-cyper). OH || AB xone OH || CD GonraHasiKTaH,

AABD ~ AOHD, an ACDB~AOHB Gomams. Hewex, 2 =HD

AB ~ BD
OH _ BH s ;
KIHE = Ocbl TEHAIKTEPIH CON XKAKTaphl MCH OH KaKTaphiH

119-cypem
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183. ABC ymGypsimbinaa AB = 15 cm, AC = 20 cM. AB xabbipracbina
MA = 8 cm kecinai, an AC kabbipracbiHa AN = 6 ¢M KeciHi caibiH-
rau. ABC men ANM ymGypsimtapsl ykeac 6ona ma? Xayabbin Ty-
cinaipinmep.

& = AB _ BC _ 2
184. ABC xone MNK ymbypsimtapsinia £ B = ZN, MN - NK =3
Erep AC + MK = 20 cm 6osnca, AC men MK-Hbl TaObIHAAD.
185. Erep AB = >, AC= 3, BC= % m, 4,8, = 5 om, 4,C, =

=3 cm, B,C, = 3,2 cm Goxnca, ABC men 4,B,C, ymbypbimrapsl ykcac
6oma ma? JKayabbin Tycinaipinaep.

186. Kasakcranusin Axrtebe, Ilerponasn, Kpisbizopaa Kananaps
macmtadsr 1 : 10000 000 Gonarsin kapraga mepumerpi 36,4 oM
APK ymbypeimbia Kypaiiasl. Erep AP Kambikrbirbl PK KamibIKThi-
roiHaH 160 km-re, an AK-nan 150 kM-re apThiK ekeni Genrini Gosca,
0ChI Kaslanap/IbiH HaKThl apaKalIbIKTBIFbIH TaObIHAAP.

187. Erep: a) AF =6 M, FB=10M, AC =12 M;

9) FK =5 nm, PK = 4 nm 6onca, 122-cyperteri Gepinrenepi 60iibiu-
mwa DF-ti TaGeinaap.

a) B ?2F
o
F
i S 1 P% K
& D C D!

122-cypem

C oenezenti

188. TeoGenepinin KOOpAMHATANIAPDI:

a) 4(3; 2), B(1; 3), C(3; 6), 4,(3; -2), B,(1; -3), C,(3; -6);

?) A(l; -3), B(5: -1), C(1; 5), 4,(-2; 1), B\(-4; 2), C,(-2: 5) Gonarbin
ABC xone 4,B,C, ymbypbimTapbii canpinap. Ocsl ymbypbimtap
ykcac 6ona ma? XKayaGbin Tycinaipinaep.

189. ¥kcac ymbypeitapabii coiikec Kabbipramapsl a KoHE @,
onapra Kyprisinren Guiktiktep, coiikecinme, h xome h, GoJICBIH.
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176. 121, a, a, 6-cypertepaeri Gepinrenaepi GoiibiHmia x-Ti TabbiH-
nap.

B 2) 6) s

1 F "
X 3 : ;3
= - T R

P c M%x L Q g E 2
121-cypem

B oeneeni

177. Exi TenOyitipni ymOypsimtein Oyilip KaGblpramapbiHbiH apa-
coinarel OyphimTapsl TeH. bip ymOypeimTein 6yitip Kabbiprachi MeH
TabaHel 36 cM xkoHEe 24 cM; ekiHwricinid Tabanbl 16 cM. OHbIH Oyiiip
KaObIprachiH TabbIHIAP.

178. a) ABCD tpaneuuscoinbi AC sxone BD nuaronanbaapel O HyK-
Tecinae Kublibicajbl. Erep TpaneuusHbIH opTa Chi3biFbl 24 cM, an
AO : CO =3 : 1 6onca, onbiH TabanaapbiH TaObIHIAD.

9) ABCD TtpaneunsicblHbiH 6 M-re TeH AC AnaroHasi OHbI €Ki yKcac
yubypsimika G6eneni. Tpaneuusnbin yaken tadansl 12 m-re Ten 601-
ca, oHbIH Kimi Tabanbl BC-HBI TaOBIHAAD.

179. Arawrtsiy kenerkeci 10,2 M-re, an coxn yakeiTTa 6oifel 1,7 m-re
TeH KiCiHiH KeJleHKeci 2 M-re TeH. AFamThiH OHIKTIriH TabbIHIap.
180. CyitipOypsimtst ABC ymbypsimbiabig A4, kone BB, 6uikrikrepi
Kyprisinren, AB, = B,C =5 cm, A4, =8 cM. AAA,C ~ ABB,C Gonatbi-
HbIH JanenaeHep kane ABC ymOypbilibIHbIH ayaHblH TabbIHap.
181. Karerrepi 12 cm xone 6 cm GonaTeiH TikOypeimtel ABC ymi-
Oypermbina imreit C ik 6ypeiuibl oprak 6onatein CONK mapuisich
cei3puIFad, N HyKTeci runotenysazia xateip. HIapuibiHbiH nepumer-
pin TabbIHAAp.

182. Kabsipranapsl AB = 15 ecm, AC = 10 cm Sonatsin ABC ymby-
poimbiHa imreii M, N sxone K Hykrenepi, caiikecinme, 4B, BC xoue
AC xabpipranapeiiia xatatein AMNK poMGbickl chizbliran. Pomo-
ThIH KaObIprachiH TabbiHap.
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13. ¥Kcac kenbypbIwTap

TakbIpBINTHI OKY GapbichIHIa:

* yKcac KenbyphllTap/biH aHBIKTAMACBIH JKAHE OJap/AblH KacHeTTepin 6i-
Jecingep;

* eKi yKcac KenOyphIMTLIH ay/1aHIapbIHBIH KATHIHACK! Typaibl (OpMyTaHb!
binecinzep;

* YWOyphIThIH GHCCEKTPHCACH MEH YKCAC KONOYPLIUTAPAbIH KACHETTepiH
ecen mibIFapy/1a Kojgany el Ginerin Gomaceinaap.

YKCAacThIK TYPJCH/IPYAiH aHBIKTAMAChl MEH KAaCHETTCPiHEH MLIbIFa-
ThIHBI, erep eKi n-6ypbim yKeac 6osica, onja 6ip kendypsimTein Oy-
PHIMITAPBI eKiHIi KONOYPBITHIH cdlikec OYpBIIITAPLIHA TEH KIHE
coiikec Ten GypbimTapsl 6ap KadbIpraaapbl NPONOPUHOHA 601a/bI.

Meicansi, erep eki n-6ypsiur (123-cy-

A
A B B
per) A4, .. 4, A, xone B\B, ... B, B,
A B,QB, ykcac Gosica, ouja onapra £A4, = ZB,,
N4 T LAy = ZB,, ., LA, = ZB, xone

Ady _ A AcA
123-cypem BB, B.B “B, B, 071a/1bl,

MYHaFbl k — YKCAaCTBIK KOO PHIHCHTI.
Teopewma. Exi ykeac kenOypoinThiH NepHMeTp IePiHiH KaTbIHA-

CBI €OJT KONOYPBIMTAPABIH YKCACTBIK KO PHUHEHTiHE TeH 501a1bI.
G Jdonenneyi. Meicansl, yKcac

S—p P >‘ Geco Gepi 6

BC B, ecOypbilTap epiarex OJICBIH
E E 2 (124-cyper). Couna A,B, = k-AB,
* B.C,= k-BC, .., EA, = k-EA. Och
TEHIKTEPAIH €O JKAKTapbl MEH OH
JKAKTapblH MYILIEICN KOChIIT, MbIHAHB! aaMbl3: P =k - P\, Mynarsl P MeH

124-cypem

P, ocbl KenOypeIITapAbIH nepumMeTpiaepi, k — yKcacTbik KodpHHIHEHTI.
Teopema ganengeni. Ocel TeopeMa Ke3 KeJIreH JA0HeC n-Oyphill YIIiH e
JI911 oChLIal 1aneneHe.

Teopewma. Exi yreac KonbypbimThbiH ayIaH/1apbiHbIH KaThiHA-
CBbI 0ChI KONOYPBIMTAPALIH YKCACTHIK KOYPPHuUHenTiHIiH KBaAPATHI-
Ha TeH Gos1ajbl.
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a, . aie -
h+ h,=3,6cM, a =3,2cm koHe — = 2 ekeni Gearini 6ouca, ocsl
1 1 a

YwGYphIITAP/IbIH aylaH1apbIH TaObIHIaP.

190. Tikbypeimtel AABC-upi C Tik Gypbimibinan CD GuikTiri xyp-
risinren xoue ACD men BCD ywbypsinrapbiHa imreil pagnycra-
pbl, coiikecinme, r, oHe r, Gonarbin menbepaep ceisbinrad. Erep
r,=2cM, BD =5 cm, CD = 12 cm Gosca, -1 TabbiHaap.

NMPAKTHKAJIBIK TATICBIPMA

TenOyitipni Tpaneuns caneinaap. OHbIH TabanaapbiHa napaieinb
skoHe Omikririn 2 : 1 xareiHaceiaa Genetin Ty3y xkyprizinaep. Conna
WBIKKaH eKi Tpameuusi ykcac ma? Omapasiy Oyifip KaOblpragapblHBIH
KaThlHACHI Here TeH?
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Jdonenney i AnasiMeH yKeac YOy peImTapabl KapacTbipaibik.
Erep AABC~AA,B,C, (125-cyper),

B,
B
oHpa LA =LA, LB=4B, LC= j: Aﬁ
AB, _ BC, _AC A C A/ C,

= 1By _ 1. A0
£ C, xone AB BC AC k
125-cypem
Gonaasl.

Ocsbl ymbypeimrapasin B xone

B, Tebenepinen GuikTikTep Kyprisii,
h xome h, gen Genrineiimis, ,L_k
c Sansc, _ 0,5-AC - h _
i Sowc | 0,5-AC-h

Saanc
AC, h 2
= ﬁ : T; = k* Gonazsl. 126-(1)7”""

Ewnpi ke3 kenren exi ykcac ABCDF xoue 4,B,C\ D, F, 6ecOypbiuitapsia
KapacThIpaiibIK, 0apibiH YKCACTBIK KOd(duunenti k Goncen (126-cy-

pet). Ocbl kenbypsimTapabl 126-cyperte KepceTiarenaei ymoypsiu-
tapra Genin, MbiHauel anameis: AABC~AAB,C,, AACD~AAC\D,,

AADF~AADF,  Couma  Suse =k Sumes  Sencn =K - Sarcos
Sunos =K+ Spipr. OChl TEHAIKTEPAIH COM KAKTAphl MCH OH KAKTaphlH
Mymienen KOCBI, MBIHAHBL amaMbi3: S, cnn =Kk - Sy, JeMek,
M =k’. Teopema fonenaeHi.

S uacor

Ochbl Teopema Ke3 KeJIreH JoHec n-Oyphill YIIiH Je 12/ ochinaif j1o-
JesIeHe.

I-ecen. TikOypeluTsl napak Karasibl TeH g - "l" : c
exire Oykreren. Kaujaifi mapt opsiHjanrania 7b ! 75
0CbI NMapaK MeH OHBIH KapThIChl yKkcac 6omabi? al [

T emy i IMapak kara3 ABCD TikTopTOYphI- {
bl Gonebin. AB = a, AD = b, MK Ty3yi DHbIH cum- A ;( D
MetpHs oci Gonesin (127-cypert). Erep <~ AD ‘E:Ag 127-cypem

6onca, ABMK xoue ABCD TlKTepTG¥pblLuTapbl ¥Kcac Gomazel. BM = Il

GonFaHABIKTaH, -

5= 2&—“, cona 2a’ = b’, F =2, ; = \/f Bomnazpl.
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N uykreci M nykTecine kemeTiH GOJIChIH, COHJA i31enini meHOepain
O, uentpin Taby ymin MO, || NO xyprisiuzaep, O, — AO Guccexrpucacsi
Men MO, Ty3yiniH Kublaeicy HykTeci. I3geninai menGepain paamyceb
O, nykrecinen A OyphilbiHbIH KabblprachiHa JeiiHri KaubIKTBIK Goma-

neL. 225, 2A) %; 3B) 90 e, 160 cm?; 4B) 6 em; 5C) anmbiven ABCD Tik-

TOPTOYPhILIBIHA TOMOTETHSIBI kKoHE AB, : AC, = 2 : 3 Gonatein AB,C\D,
TIKTOPTOYPBILIBIH cambiHaap (4 HyKTeci roMOTeTHs LEHTPi GOICHIH),
coxaH keilin AD = 5 cm Gonatei ABCD TiKTepTOYPBILIBIH CaXbIHAAP.
226.a) 15 cm. 227.~ 3,2 cm,~ 3,8 cm; 228.2) | : ﬁ 12;0) 588 : 743 : 995.
229. a) = 6,88 am; 9) = 11,1 cm Hemece = 12,9 cm. 230. = 44°, = 76°.
231. a) ~ 40,6 am, = 75,4 1m%; 0) ~ 23,4 em®. 232.2) BC =6 cm, AB = 4,4 cm,
AC = 3,1 cm; 9) = 188 maH. ra. 233. a) 6(\/§ + 3) oM, = 37°, = 83°%
9) 5(7 + /3) oM, = 22°, = 128°, 234. = 7,7 cm. 235. 1 am. 236. a) 14 om;
) 13 eM. 237.~ 1.4 1im. 238. a) = 14,6 oM Hemece = 24,1 om. 239. a) ~ 20,1 M*;

43

9= . BC wone AC kaGbipranapbin AB KaObIpFachl apKblilbl ODHEKTEI,

3

KOCHHYCTap TeopeMachlH maiifanansin, £ C-HbIH KOCHHYChIH TabbIHAAp.
240. a) ~ 1,06 am, = 2,32 am; 9) \/3T oM, ‘/ﬁ cm, 12 cm. 241. a) 3,5 om;
9) 44 cm. IapanienorpaMHbiH KaObiprasapbl MCH JIHAroHajbJIapblHbIH
KaCHETTEpiH maiilanansli, TeHAeY Kypbirap. 242. a) YlypeiuTel Ana-
TOHANbAAPBI @ MeH 2m, GoNaThiH NapaieorpaMFa IeiiH TOMBIKTbIPbIH-
Jlap JKOHE MapajiiesorpaMHbIH KaObIprajapbl MEH JHArOHATbAapbIHBIH
KacHeTTepiH maiifanansinaap; o) 7 cM. 243. a) 6 cm, 8 cm. MeanaHaHbIH
Y3bIHABIFBIH YIIOYPRIITHIH KaObIpFaiapbl apKblibl OPHEKTEHTIH hopmy-
nanbl Kongansin (Ne 242, a-ccen), eki aifHbIManbiChl Oap eki TeHaeyaep
Kyiiecin Kypwin weminaep. 3) 3y/5 M. Meicanst, KN = x, KM = y nen
6enrinen, AKN men BKM ymbypsimtapsina ITindarop teopemachin Koi-
JIaHbIn, TeHJeynep xKyiiecin Kypeiraap. Oubl uremtin, AM MeaHaHACBIHbIH
3y-Ke TeH y3bIH/IBIFbIH TaObIHap. Opi Kapaii MeJIMaHAHBIH Y3bIH/IbIFbIHBIH
(opmynacein nafiananein, Terjey Kypoinaap. 244. a) 90°, = 22°, = 68%
9) = 74°, = 48°,= 58° 6) = 117°, = 26°, = 37°; B) 90°, = 39°, = 51°. 245. a) 120°.
BuccekTpHCAHbIH KacHeTiH maiianaubin, ymOypelThiH Kabbiprana-
poid Tabbiaap. 9) (12 + 8,/2) cem. Ywbypeiin ayaHbiHbIH (GOpMYIachin

198
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TeH. O TiKOYpBIITH YIIGYPBIITHIH Y3bIHABIFEL @ + b GoNaThiH rHNOTE-
Hy3achIHa TYCipinreH GuikTirine Ten Gonaawl. {uamerpi KL = KH + HL,
myujarsl KH = a, HL = b Gonarein menbep xone KL qunamerpine nep-
nenaukyaap HS cansinaap (S — oHbIH meHOCPMEH KHBLIBICY HYKTECH).
SH = /ab Gonarbinbie ganennenaep. Conan keiiin ymrapet 4ABCD Tpa-
neLHACHIHBIH Oyifip KaOblpranapbiHia KaTaThlH OChI KCCIHiHI CalbIH-
nap (13-rapmaktein 3-ecebinge). 202. 2400 m. 203. 105 m. 204. a) 34,5 m.
205. 4 cM xone 12 cM. 206. 14,4 cm. 207. 16(3 — ‘/3') cm. 208. a) 1,5 cm,
2 cMm, 2,5 em; 9) 3,6 em. 209. 2,5 em. Tenbyitipni ABC ymbypoimbinbig BC
Oyitip kabbipraceina OK neprneHanKynspbin Kyprizin (O — cbipTTaii Chi-
3pLIFaH wenbepain ueHtpi), OBK xone CBH yKcac ymOyphlmiTapblH Ka-
pacteipsinap (BH — AABC-upin GuikTiri). 210. 4,2 cm. Ilenbepre Gip
HYKTEJICH JKYPri3iireH jkaHamanapiblH KAaCHCTIH KoHE yuOyphimtap-
JIbIH YKCACThIFbIH Maitaanansinaap. 211, 32 cm. 212. 8/2 com. Bepinren
YOy phill e napaiielib Ty3y KHbIT TYCipren ymOyphillThiH ay1aHaa-
PBIHBIH KAaTBIHACHIH XKa3bITl, OJAPAbIH YKCACTHIK KO DUIHEHTIH TaObIH-

nap. 213. 90 eM’. 214. 5 cv’. 215. Tsk{ 216.~ 18,3 em™. 217. 4(‘/— —-1)cm.

218. £ZH = 70°, ZK =50° 219. AC KaOblprachiHbIH CO3bIHIBICBIHA
CF = a xecinpicin canvinnap. AABC ~ AAFB GonaTbiHblH 1071/ ACHICP.

220. 9) %: 6) % Meauananapabin ymOypeimThl 6 TeH mamassl ymoby-

peimiKa GeseTiH KacueTin maiimamansinaap. 221. AC = BD xone ABCD
TiKTOPTOYphI eKeHin janenaenaep. 222. 0,96. OA xone OB BEKTOP-
JIApbIHBIH apachiHiarbl OYPBIITEIH KOCHHYCBIH ONap/biH CcKansp kebeii-
Tinaicinen Tabeinaap. 223. C(0; -2). AB sxone CD BEKTOPJIAPbIHbIH TCH-
nAirin maiiganansinaap. 224. 4 Oypellibl MEH OHBIH iLIiHJAC KaTaThiH
M uyxreci Gepinren 6oscein. Ocbl GyphiliKa ilTeH ChI3bLIFaH WEHOEP-
JUH ueHTpi oHbIH A0 GuccekTpucachinia xKartaabl. Anabived O Hykreci
ueHTpi GosaThIH KOHE OYPBIITHIH KaOblpralapbiH jKaHAHTBIH weHGep
cajbIHJap, COCBIH LEHTPi A HykTeci GONaThiH TOMOTETHSHBI Kapac-
ThipbiHaap. AM coyneci canbinran menbepai exi, mbicansl, K xone N
HYKTenepinge Kupin ereai. Ocel HYKTENepiH apKaiichichl M HyKTeciHe
OeiineneHyi MyMKiH, COHAbIKTaH ecentTiH eki meurimi Gap Gomazsl.
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1 s 5 o
$= 5:1/7 sin C') %9HE KOCHHYCTap TCOPEMachiH NaiialaHbil, eKi aifHbl-

MalbIChl Gap eki Teraeynep Kyiiecin Kypsinaap. 246. 90°. Ecentin map-
ThiHA Kapail TepTOyphITHIH Chibaiinac KabbIpFalapelHbIH KBaApaTTa-
PHIHBIH TCH aiibipManapbii Kypbinaap. Kocunycrap Teopemachii Kosiia-
HBIM, i31e1iH/1i OYphITHIH KaH/ai MOHIHAE CON aiibipManap/abiH TeH 60-
NaThIHBIH aHbIKTaHAap. 247. a) = 74 cm, = 40°, = 30°; 9) = 6,37 am, = 15°,
= 125% 6) = 1,5 cm, = 40° = 20°; AC xabbipracbin Taly YIIiH KOCHHYC-
Tap Teopemackl GOiibIHIIA TEH/EY KYPBIHJAP; B) CCENTiH wIemIiMi kOK.
248. a) ~ 6,3 1M, = 7.4 am%; 0) = 44,9 oM’ 249. a) = 2,0 om; 9) = 11 oM,
= 8,6 cm. 250. = 1230 em>. 251. = 60,4 cm>. 253. a) /2 am; 9) = 3,5 oM,
= 2,7 cm. 254. = 87°. 255. 8°. 256. 2 nm. buikriktep O HyKTeciHue KHbl-
neicatbid 6osceiH. KOHB TopTOYphilibHbIH B OyphllibH TaObIHAAD, CO-
nan Keifin TikOypeimTel BAH xone BCK ymOypbimTapbiHaH, Coiikecin-

/i i
7

we, AB men BC kabbipranapbid TabbiHaap. 257. STE

TeopemacklH maiitananbin, AABD-nan BD-ubl Gepinren TeHKaGbipra-
Jibl YIIOYPEIITHIH KaObIpFackl apKbiibl @pHEeKTeHAep. Opi Kapait 4ABD

. Kocunycrap

MeH CBD ymbypblTapbiHa CHHYCTap TEOPEMAchiH KOJIJAaHBIHAP.

258. a) cos B = 4%. PomOThIH AC auaroHanin Kyprisinaep xoHe

AL AABC-ubiH GucceKkTpHcachl 0onaThiHbIHA KO3 kKeTKizinaep. OHBIH
KacueTiH maiinanansin, AC KaGbIPFacklH @PHEKTEHJEP. J) H&‘
S5+4cosa
BC = a, AB = 2a, M — AB xaGpipraceiHbIH opTackl 60s1chiH. AAMC-HBIH
MC men AC xabbipranapbid @ MEH COS ¢ apKblIbl ©OpHEKTer, oaan BAC
OyphinbiHBIH KOCHHYChIH Tabbinaap (AMBC men AABC-ra KocuHycTap
TeopeMachiH KoiaaueiHAap). 259. CunycTap TeopeMachlH NaianaHbi,
a MeH b KaGbipranapbii ¢ MeH Caiikec GYpBIIITAPABIH CHHYCTAPhl apKbi-

JIbl OPHEKTEH/IE sing_ |, _sing_ _ 1 o\ 00e SINE sing__
P P sinde T cosin2e ¢ sinde  sin2a

TEHJTiH anbinAap. Opi Kapail TeHAIKTIH con KarbiHaarel GenuekTepai
Kocsln, GeniMingeri (sin a + sin 4a) KOCbIHABIHBI KOOCHTIHAIMEH anmac-
ThIPBITL, GOJIIIEKT] KbicKapThiHAap. by ymoypeimiTeiH Gy peiTapsl yulin
sin4a = sin 3¢ TeHAIriHiH OpbIHIANATBIHBIH ecKepinjep, cedebi sinf A4 =
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mapTelH naiaanansiggap. 132, Z(AB,CD) = 135°, Ty3ylaepain apa-
coiHarel Oypbinr 45°, cebebi om eki Ty3yAiH KHbLIbICKaHAa Naiiia
Gonran OypeiTapbiHbIH eH Kimrici. 133. a) = 62° o) = 72° Bepinren
TY3yNep/i caibill, ONap/blH OPKAiCBICBIHAH 2 HYKTCJEH adbIHAap Ja,
Ty3yJepAe JKaTKaH BEKTOPJIAPAbIH AapachiHJAaFbl OYPBIITBIH KOCH-
HychiH TaObiaap. Ne 132-ecenTin wemyinzeri Hyckayabl ecKepiH-

f

137. 4 cm, 10 cM. 4-TapMaKTa JAJICNICHICH TPONOPLUHOHA Kecinainep
Typaibl TeopeMaHbl naiiganansinaap. 138. 2(/6 & /2) cM. 6-TapMak-

aep. 134, . 135. a) 70 xB. 6ipxik; 9) 15 kB. Gipnik. 136. 21 k8. ex.

Tarbl 4-ecenti Konjameinaap. 139. 120° 140. ABCD pomG Gonchin,
AC xome DB _ BCKTOpIapEIH AB kome AD BeKTOpAaphl apKbiIbi
OpHEKTEI, AC -DB ckansp kebeiitinaicin tadsinaap. 141. Yubypbim
epexeci GoiibHIa AC xone DB BEKTOPJIAPBIHBIH  KOCBIHIBICHIH
taysin, (AC +BD )1t MN Gonatsinsie anbikranap. 142. a) 7; o) 5¢/2.
la+b[=(a+b) .. Tabbinap. 143. ABCD napasrenorpamsl 6epin-
ren Gonesin, AC xone DB BEKTOPIIAPBIH d a = AB wone b = AD Bex-
TOpJaphbl apKbl/Ibl @PHEKTET, AC” xone DB" TabblH/ap, COChIH MIBIKKAH
TEHIIKTEPAIH CONl JKAKTaphl MEH OH KAKTAPbIH MYIUICACH KOCHIHAp.
144. 6R*. MA*=|MA [ =(MO +O0A) = .., MB" = .., MC" = ... Cochn
MA? + MB* + MC? KOChIHABICHIH Taﬁmunap xone OA + O_E + O_C. =0
GonaTblHBIH  ecKepiniep (2-TapmMaKTarhl 2-eCenTiH lLielyiH KapaH-

nap). 145. ABC ywmGypeimbibiy BH wxone AK OuiktikTepin KamTi-
ThIH Ty3ynep O HykTecinae KubiibicatbiH GoncbiH. OC Ty3yiHiH OCh
ywdypbimtein CN OMIKTIriH KaMTHTBIHBIH Jjonesnnenaep, sruun OC
kKaHe AB Ty3ynepiHin nepneHauKyap ekenin ponenaenaep. On ymin
OA =a, 0B =b,0C = ¢ nen ﬁenrmcmep. COHJia BEKTOpIap
ABE =b -a, BC = ., CA = .. Gonamsl. @ - BC, b *CA cka-
nap kebeiTinainepinin Here Tex 6DJ'IBTHHHH JKa3bIM, WBIKKAH TCHIIK-
TEp/iH CON KAKTapbl MEH OH JKaKTapblH Mymenen KockiHaap. Cocbin
¢+ AB = 0 Gonatsimbin anbikTanaap, Oynan OC xone AB Tysyiepi-
HiH MeprneHANKYIApabIFbl mblrajabl. 146. M xoue N HykTesnepi, caiike-
cinme, AB xone CD XopaanapblHbIH OpTajapbl GOJICHIH, COHAA OK =
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OB(ﬁ —7) Gomanst. Cocein cosZ(OA; OB ) Tabeiaap. 121. =~ 275 H.
122. 1,5 H. Kyk OM xenbey ka3bIKTBIKTa KaTChiH, ON — KOK/KHEK Chl-
3p1Fbl Gosichin, £ZMON = 30° A — KyKTiH aybipabiK HeHTpi. JKykTin
canmarbi Keckineiitin AC  BekTopsl ON-re NepreHauKyisp KoHe
|OC | = 3. AC Bextopsin AB kone AD NEpHEHAMKYIAP BEKTOPIAAph!
GoiibIHIIA KiKTCHIACP, AB 1OM, AD HOM Kyk kosranmaii Typy yurix
oran AD BeKTOphIHA KapaMa-Kapchli AF BEKTOPHIMEH KeCKiHICTeTiH
KYILI Tycipy Kepek. |AF | = |AD |. 2BAC = 30° Gonatbinbin anpikran,
TikGypbimTel AABC-nan AD BEKTOPBIHBIH Y3BIHIBIFBIH AD = BC ta-
6pigap. 123. = 51 km/car. KycTbiH jkepre KaparaHIarbl KbIIIaM/IbIFBI —
OHBIH MEHIIIKTI KbUIIAMBIFBIH KCCKIHACHTIH AB MeH KelmiH Kbii-
JAMJIBIFBIH KECKiHACHTIH AD BEKTOPAAPHIHBIH KOCHIHBICEIHA TeH AC
BEKTOPBL. ABLAD GonFaHAbIKTaH, Iﬁ] = AC — TikOypsiuter A4BC-
HBIH rHnoTeHysacsl. 124, 60°. F = AB, 6 = AD GOINCHIH, ONAPIBIH TCH
acepni Ky AC Gonansi. ABCD pom0 GomaTeiHbIH aHbIKTaHAap, O
OHBIH /JHATOHANbAAPBIHBIH KHBLIbICY HyKTeci Gonchin. ABAO-naun

coséTA TaGhinmap. 125. Kok, ce6ei |OA + OB +0C |=0 (2-rapmak-

Tarbl 2-GCENTIH WILIFAPY XOJIBIH Kapanaap). 126. a) = 125° o) = 55°
a+b—c
2ab
TabbiHaap, MyHAaFsl @, b, ¢ — AABC-ubIH Kabbipranapsl (7-TapMaKTarsl

8
3
HYKTe, MBbicanbl, 4 KoHe B HyKTelepin anbiniap ga, m xone AB
BEKTOPJIAPBIHBIH CKanap kobeiTinaicin Tadbinaap. 129. a) x + 2y — 8 = 0;
9) 5x + 19y — 215 = 0. 7-rapmakrarbl 3-eCenti MCUIKEHJC MIBIKKAH
TeHaeyai naitganansinaap. 130. JKok, ceGebi onnaii BekTopiap mekcis
ker. 131. a) y = 2x + 6, M xone N HYKTelepiHiH KoopAMWHaTama-
PBIH Taybill, 7-TAPMAKTarbl 3-€CeNTi WICIIKCH/JE AlbIHFAH KOPBIThIH-
JbIHBL Naiflananbin, TY3YAiH TeHAeyiH KypeiHaap; 9) v = 6x — 19,
H wnykrecinin koopauHaramapsl (x; y) GOJICHIH, BH sxone AC Bek-
TOPIAPBIHBIH KOOPAHHATAIAPbIH JKA3bill, ONAPABIH MEPICHAHKYIAPIBIK

Ispeningi GypeiThIH KOCHHYCHIH €0sZ C = (opmynacsin

2-ecenTin wenryin kapauaap). 127. — 128. Bepinren Ty3synen exi
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O ueHTpiHeH aifHANABIPa caraT TiAiHiH GaFBITBIMEH (HeMece OFaH Kapchl
GarbiTTa) 120°-Ka Oypbirap. 165.a) y =2x—5:9) y = —;7.\' +2.167.8,:5=4.
168. o) C\ M, = 1,25, C,M, = 3.75. 169. 9) 3.6 cM. ABCD poMOBICBIHBIH
ayJlaHbIH €Ki OJliclieH OPHEKTeN, OHbIH OMiKTiriH TabblHAap, COCBIH YK-
CacThIK TYPICHAIPYAiH KacHeTTepiH maiianaHbin, calblHFaH POMOTBIH
6uikririn tabeinaap. 170. 4 cM. ABDE men ABAC roMOTETHSUIBL, SIFHH
yKcac ekeHin ganengenzaep. 171. Bepinren Tysyre nepnenaukymnsp OH
Kecingicin canbinaap, OH kecinicinin opracel Gonarein C HyKTeCiHEH
AB1 OH xopnacein xkyprisinaep. Llentpi O nHykrecinae xone kodddu-
uuenti 2 Gomatein romoTeTHsaa 4 MeH B Hykrtenepi Gepinren Tysyre
THicTi A, Men B, Hykrenepine Geiinenenerinin aonenaennep. 172. 04
sxoHe OB paamycrapsl xkyprizinren 6onceid. Kimi AB 1oFachliHbIH OpTa-
cbl Gomatein C HyKTecinen Gepinren menbepre kanama xyprizinaep. O4
woHe OB coynenepi oHbl, calikecinme, 4, xoHe B, HYKTelepiHae KHbII
orerin Goncbin. JKanamara M4, = 4 B, = BN, keciuainepin cansin, OM,
skoHe ON, coynenepin xyprizinaep. Omap ocel menGepui, coiikecinmie,
M xone N HykTenepinae Kubin oTci, conaa MN i3geninai xopaa 6oma-
ab1. MN xopaacet OA xone OB coynenepiMeH TeH ym 6eiikke 6eniHeTi-
nin ganengenaep. 173. a) XKok; o) ykcac. 174, AC = 4 cm, C\B, = 14 cm.

175. 5) Ykcac, k = ]7 176. a) 2; 5) 4,5; 6) 4. 177. 24 cm. 178. a) 12 cm, 36 oM;
9) 3 M. AABC wxone AACD-ubIH Kanjaii GyphilTaphl TeH CKCHIH aHBIK-

Tangap. 179. 8,67 m. 180. 33;— om’. 181. 16 cm. 182. 6 cm. 183. 11 Genrici
Goiiprnma ykcac. 184. AC = 8 ecm, MK = 12 cwm. 185. 111 Genrici Goiipinia
ykcac. 186. 1060 xkm, 1210 km, 1370 xm. 187. a) Zﬁ M; 2) 4lg AM.
188. a) ¥kcac, k = 1; 9) ykeac, k = % 189. 0,96 cv”, 3,84 cv’. 190. 4.8 cm.
AACD ~ ACBD Gonatsinbin goneagesgep. 191. a) ; ?) ~2é5~ Kes ken-

reH eKi MaplibIHBIH yKcac GomaTeiHbiH onengenaep. 192. a) 100 cwm,
60 cM; 9) 22 cm, 26 cm. 193. 6) 6 M, 2 M, 7.5 M. 194. a) 128‘/3 oM’
) 0.324/3 o, 195. a) 6; 9) 0,3. 196. a) 30,/2 cm. 197. a) 9 e’ 3) 16 v’

198. 9) 2:1. 199. a) 800 %-ra; 3) ss% %-ra. 200. Isxenini kecingi vab -ra
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=OM + ON = 1?(CTA'Jr OB) + ... Gonansi. 147. Ouzaii X mykrenepi:

a) auamertpi AB GomarbiH weHOep; 9) HeHTPi B HYKTeciHAe, paamyChl
AB-ra Ten Gonarein menbepae; 6) AB kecimmicinin opra nepnesan-

KyJApPBIHIA KaTaTbIHBIH aHbIKTaHaap. 148. 3B) IITAB' +AD; 4B) 150°;

5C)3x—5y—2=0.153.a) m = KC . 154. 3) Z ACB, mynznarbi A, B — men-
Geprepain uentpiepi. 156. Mbicassl, O HYKTECIH aifHANABIpa caFat Tini
GarbiThiMen 120°-ka Oypy xoHe BO Ty3yiHe KaparaHJa OCBTIK CHMMET-
pust. 157. a) KenGyperutsin ap6ip Tebecinin Geiineci onbin 6acka Tedeci
6onajbl, COHABIKTaH TOOenepiHin canbl sxky1n Gomysl kepek. 158. a) Mbica-
eI, A HyKTeciHe Gepinren Ty3yre KaparaHaa CHMMETPHSAIIBI A, HYKTECiH
caneigaap. 4, B kecinzici Gepinren tysyai C HyKTeciHJe KHBIN OTCIiH.
A, X + XB men A, B-upl canbicTbipbin, AABC-HbIH nepuMeTpiHin ex Kimi
GonaTbIHBIH JdNCNCHAep, MYHIaFbl X — Oepiiren Ty3yaeH epkimismie
aneinran Hykre. 159, Ilemyi Ne 158 ecenTiki cuAKTBL. 4 HYKTeciHe a Ty-
3yiHe KaparaH/a CHMMETPHANbI A HYKTeCiH joHe B HykTecine b Tysyine
KaparaH/a CHMMETpHsUIbL B, HyKTecin canbinaap. 4,B, kecinjici a xone
b Ty3ynepin, caiikecinme, M xone N HyKTenepinae Kubin oTetin 6oj-
cbin. Backa M, xone N, nykrenepin ambin, A4, M N B, ChIHBIK CBI3bIFbi-
HBIH Y3bIH/IBIFBIH A, B) KECIHIICIHIH Y3bIHBIFBIMEH CanbICThIpbin, AMNB
JKOJIBIHBIH CH KbICKa eKeHin panenenaep. 160. MK nnardopmachiHbIH
Y3BIHBIFBL @ GONCHIH. A MyHKTiH ¢ BEKTOPbIHA TApaienh Kowipin, 4,
HYKTECiH anbiHap. 4, HyKTecine niaatdopMa TYpybl Kepek Ty3yre Kapa-
FaHJIa CHMMETPHsAIbI A, HYKTeCiH canbiniap. A,B kecinici con Ty3yai
K uyxrecinae kubin oeteni, M — A4, KM napannenorpambiHbiH Tebeci.
Conna AMKB XONbIHBIH Y3bIHJBIFEL €H KbiCKa Gonaasl 161. 0,0, ke-
cinicinin opra nepneHaMKyApel, MyHaarsl O, O, — Gepiaren uweH-
Gepaepain uentpiaepi. 162. a) 72°% 2) BD uemece FB. 163. a) O uentpi
GonarbiH meHdep cabin, oHbl TeH 6 Gostikke Gosinzep. boaren nykrenep-
ai, meicanra, A, B, C, D, E, F aen 6enrinen, ABCDEF antbiOypbiliblHbIH
€cenTiH WAapThIH KAHAFaTTaH/IBIPATBIHBIH Jonenaenep. o) Ockl anTeidy-
PBIIITHIH CHMMETpPHs HEHTPi menbepain O HeHTpi Gonajkl, CHMMETpUs
ocerepi antay, comapabl kepcetimzep. 164. a) 120°% 2) ymGypeimThl
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ManapbiH naiinanansiraap. Ecentin: a) exi memimi, o) 6ip memimi Gap.
28. '+ (y—/3) =12. AngsiMen ymOypeImTEH TYDiH aHBIKTaHIAP,
COCBIH i3eiHAl meHOepAiH UeHTPIHIH KOOPAMHATANAPEl MCH PaHyChIH
TabbiHap. 29. 24 k. 6ipaik. ABCD TepTOYPhILIBIHBIH TYPiH aHBIKTaH/AP.
30. 500 xm. 32. 9) xaraiibiaaa. 33. a) KoHE B) — AYPBIC; ) XKaHE 0) —
nypeic emec. 34. Jlypsic. 35. a) 13 cm; 9) 6,5 om; 6) 2,5 oM. 36. 4,5 oM
skoHe 7,5 cm. 38. o) Ten emec. 39. a) Ten emec. 40. a) Bepinrenre Texn
Kecinzi; o) Oepinrenre TeH ymoypsimr. 41. a) 12 cm; 9) 8 om; 6) 2\/43 cM.
43. Konnmneap emec BeKTOp/Iap Yulin Hemece, erep ei BekTopbiH 6i-
pi He exeyi nie (-Fa Ten Goca Fana OpbIHAANATHIHBIHA KO3 KETKI3iHACD.
44. BekTopnapablH aibIpbIMBIHBIH aHbIKTaMackl GoiibiHma. 46. Kenby-
PBILI €peXkeci MCH BEKTOPIAP/bIH aiibIPhIMbIHBIH AHBIKTAMAChIH Taiiga-
JIAHBII, TSHAIKTIH OH JKaFbl MEH COJI JKaFbl TeH OONATBIH BEKTOPIAP/bI
Taﬁbmﬂap 47. 15 BekTOp, KONOY phIl epeskeci GoifbIHIIA ONapAEIH KOCKIH~
abicst 0 -ra Ter. 49.2) 4:9) 45; 6) 0: 8) 2/5.50. MK =b —a, MN =

=b+d,PN=d-b,PK =-a —b.51.AD =2BC. CE=-a, DC =
=b-a,AC =b +a,AD =a +a,DB =b —(a +a)6onaTb|H|>|Ha
K03 KeTKi3iHuep. 53. a) KoHe 0) TCHAIKTEPiHiH OPKANCHICHIHAH X -BIH
OPHEKTEN, OHbI BEKTOPIAPIbIH KOCHIHABICHI TYPIHAE KOPCETIHAEP KoHE
KenbypeiI epexecin KonaaubiHaap. 54. a) Bextop/as! TeHAiKTiH 6ip Ka-
FBIHAH EKiHIII )KarblHa KOUIPY KaCHETiH jKOHE BEKTOPIAp/bIH aibIpbi-
MBIHBIH aHBIKTAMAChIH Maiifamanbinaap. o) TeHAIKTIH OH JkKaFbl MEH COJ
JKarblH/IaFbl OPHEKTEP/iH KaH/al BEKTOpiapra TCH CKeHiH TabbiHjap.
55. a) 8 cm; 9) 0. 56. 4 cm. OA + OB KoChIHABIChIHBIH OC BEKTOpbIHA
KapaMa-Kapchl BEKTOpFa TeH OonaTelHblH jgosesiengep. 61. Meicasi,
Oipaeil GarpITTanFaH YII BEKTOP Calbil, ONapAblH OipiHiH KaaraH exi
BEKTOPJIAP/IbIH KOCHIH/IBICBIHA 113 aﬁblpthblHa pit:} napanncnb Bonarbi-

HBIHA KO3 KeTKizinaep. 62. a) 3 x ES ‘\" 93 A X+ 4~v' 6)-0,55x —

- 0057.63.AM =5 -12, 00 = —u ~—b 64. BC = L@ + ),

N

AB = lz((}. -b),CN = I(b -d),DM = ~?(a +b). 66. Bona anmaii-

Abl. @ = kb nen yiirapein, Gyaan m KoHe 7 BEKTOPIAPbIHBI KOJLIHHEAD
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HBIH aHbIKTaRap Kane AD® = CD® Tenyieyin Kypbin, oxan y-Ti TaGersap.
Opikapaii DC: DO =5 : 3 GonFaHIbIKTaH, DC = %W St %(mﬁ' DB)

6onansl. 84. OC auaronasni Gonarsis, Kadsipranapsl OA xone OB Ty3y-
nepinge xarateii OMCN napannenorpamsin cansigaap. Cocein, CAO
skoHe CAM TikGypeiuThl ymOYpBIITAPIHAH MBIHAHBI AHBIKTAHIAP:
a) A0 = AM, OC =2(0A+OB); 3) MA: A0 = 1:3, cebe6i MA =

=A4C - 1g30° A0 = AC-tg 60°, nemex oC = 7(0/1 + OB) 85.a) AB 5;-5);

0) AB (-20; 14). 86. a) B(4; 3); ) B(1,5; 1,5). 87. a) A(3; 0) nemece A(3; 6);
3) A(16; 13) Hemece A(0; 13). 88.a) |a | =5, |5 |=15,[c |=2.|d | = 1.3;
2) m(5;4), n(0;-13);6) || =5, |d|=10.89. 4 =2¢, b = -%J
90. y = -3. 91. Bap Gonazsl, onap a xome ¢ BeKTOpaapsl. 92. a) &)=
=|c|=1,15|=3,1d|=05.9 b =3d,a =-2d, b =—6d. 93. dp6ip
BEKTOP/BIH KOOPAWHATANAPbIH JKa3blHAAp, OJap/AblH BEKTOPAbIH YIIbI-
HBIH KOOpJMHATajapbiHa TeH GonaThHbIH eckepinmep. 94. ae; -,
b(1;2), ¢ (1.5:-1,5), d (-2; -0,5). 95.a) ¢ (6: 1), | | = /373 9) d (-3; 2).
[d| = J13. 96. a) m (5 14); 2) n(=3; -15). 97. M(-1; 1), K(-2; 5).
98.a) a = MA, A(2; 4);9) b = MB , B(0; -2); 6) ¢ = MC, C(-1; 0.5).
99. )y x=1y=2;9 x=2, y=2. 100. OM xone OK BEKTOPJIApbI-
HBIH KOOpP/IMHATANAPbIH Tayblll, oM | = ]OK] /_ BonaTbIHbIH
anpikragmap. 101. a) (2; 1):; 9) (3; 3). 102. a) 75°% o) 150°% 6) 105°.
103. a) 60% 2) 120% 6) 180% B) 0% 1) 90° 104. a) —10; a) 2,29,
105. 16. 106. a) 32; 0) 0; 6) 75. 107. a) 18; 2) —15. 108. a) 4; 9) 0; 6) —8: B) —12.

109. 135° 110. 30°, 112. A;— nemece 1. 113. 16. 114. 250. AB —3BC sek-

TOpPbIHA TEH BEKTOP Cajibill, TiKOYPBILTH YUIOYPBINITAH OHBIH Y3bIH-
AbiFbiH TabbiHaap. 116. 48. 117. \/ﬁ \(7+b.|: = (;;+ I;): TabbIHAAp.
118. AC* = (AB+AD) =.., DB* = (AB—AD) =... 119. a) Ce6ebi
—1 < cosa < 1; ) cebebi 0 < cos’a < 1. 120. Kochinbichl 75°-Ka TeH
GonaThIHAAN eTiN, KOOPAMHATAJBIK J*Ka3bIKThIKKa £ AOx = 45° xkoHe

e

2 BOx = 30° cansirap. |OA | = |OB | = 1 Goaceim, cona OA(—— —)
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main-191.jpg
CKeHITiH, MYHBIH WAPTKA KaiIibl KeleTiHin aHpiKTanaap. 67. x = 7

6 3 T i
yrE=a 68. KonGypsimn epekecin Kongaubin, MN BEKTOpPbIH €Ki KOj-
MCH OPHEKTCH/EP JKOHE WIBIKKAH TEHIIKTEPAiH COJ JKAKTaphl MEH OH
JKaKTapblH Myluesen Kocbinaap. 69. a) MK = l;(ﬁ* BC). MK BexTo-
PBIH €Ki XKOJMCH OPHEKTEN, WIBIKKAH TCHIIKTCPIIH CON KaKTaphl MCH
OH JKaKTapeiH Mymienen kocsinaap. d) |MK | = 5 cm. 70. O mykrecin
KeCiHAIHIH OpTackIMeH KocaThiH dpOip BekTopabl O HYKTECIH KeciHi-
HiH YIITapbIMEH KOCATBIH BEKTOPIAapMEH OpPHEKTeHAep (3-TapMaKTarbl
2-ecenTiH wICmiMiH KapaHaap) koHe MbIKKAH TCHAIKTEPAIH Ol JKaKTa-
PBI MEH OH JKaKTapblH Mymienen Kocsinaap. 71. BC xone AD BekTOpna-

PHIHBIH KOIIMHEAp eKeHiH moneinnenaep. 72. NK = AK — AAN’=%/WS‘-'
*%A‘D‘=...‘ ML = s NK = ML exenin Jonenjenaep. 73. OB =
= 'B(TA’+ 20C . 14.0) AN = AB + 2AD ;) AN = AC ~ 2AD.75.a) AM =

=495 +49D . AM=3a0-48D MO =-10A
=3AB+GAD; o) AM = AD-BD. 76. a) MO =-0:
?) CM = ll?()iA-Jr -;‘073‘ 77. CH? = AH - HB opmynachiu naiinanausin,
TeHJey KypbIHAap koHe F HyKTeci rHIOTCHY3aHbl KaHJai KaTblHACTa
Generinin Tabhinmap. CH = %C_B'Jr ]?CTA-. 78. MK = %(7)'* 17A_§
OF = L(03 + ON) = w=3p+2z, n=2p-Llz
79. 79{(— 2(()M+0N)—.A.. 80. m= 7b+ 74, n 717 74
81. MK xoue DB, PN one DB BEKTOPIapbIHbIH KOJLTHHEAP GOMATHI-
ubin ponennenep: MK = AK ~ AM = 3AB~2AD=.., PN=CN~
—CP=..82. Bepinren ymbypeliThl KOOpAHHATAAD JKYHECiHEe calblH-
nap. C Hykrteci ocbl ywOYpbIMITEIH GHCCEKTPHCAIAPBIHBIH KHBLIbICY
HyKTeci ekeHin eckepin, CN : OC =5 : 4 (O — xoopauHara 6acel) Gonarsi-

HbH kopeetiniep. Cochiti CN = *%CTO.= W= ‘%(CT[*‘ CK). 83. D uyk-

Teci ymOypeThiH KaObIpFagapbiHa TYPFBI3BUIFAH OPTa MEPHCHIHKY-
JIApIApABIH KHBIIBICY HYKTECI eKeHiH eckepe oTbipbin, D(0; y) 6onarsi-
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