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YBOA3IHbI

l'eameTproia y3Hikga § raniboKail cTapasKkbIT-
HACIi i JIUBIIIIA agHOM 3 MepPIIbIX HABYK. 3’dY-
JIeHHe reaMeTPBhIYHBLIX Bejay 3BA3aHa 3 IIPaKThIU-
Hall A3elHAacCIO JioA3el. ¥ IlepakJjal3e ca cTa-
paKbITHArpavackail cjJioBa «TreaMeTpPhIsI» asHaUuae
«BBIMAP9HHE 3AMJIi». HekaTopblss reamerpbIu-
HbIA (PaKThl CyCTpakKaroIilia VKo ¥ BaBiJOHCKiX
KJiHaIIiCHBIX TalOJiukax i erimemkix mamipycax
(3-e Teicsauaronase ga H. 9.). CTapasKbITHBISA I'PIKi
HaJlaBaJIl BAJNIKYIO yBary BBIBYUSHHIO I'eaMeTpPhIi.
IMénbl TaKixX BYYOHBIX, AK OVKJIim, Apximen,

Cmamysa 3yknida

. o e o e . y Mysei
Iliparop wmHasaycémbr yBaummiai ¥y ricTopbllo dYa- ;
L HamypaneHali

JaBeuara MbIcaeHHA. Ha akamgsmii crapaKbIT- 2icmopbii
Harpauackara @inocaga IInarona ObIy BBIOITHI OKcpapdckaza
Haxmic: «/[vl He eoildse crodbL moil, xmo He ée- yHigepcimama
dae zeamempuli». AgyKaBaHbl dajaBeK abaBA3a- (AHenis)

HBI OBIY BeJallb reaMeTPhII0.

Ha BokJanaipl ByusOHara gamaMo:KHiKa BBIKapbICTaHBI (pa-
IMEHT KapIliHbl BdAJiKara itajdbAHCKara macraka »d1moxi Ajpa-
mxouusa Padasna Canmmi «Adinckaa mikosaa» (axkamgamia Ilaaro-
Ha), J3€ IMakKasdaHbl JYKJIL i Aro By4YHi, sAKisg paIramib reamer-
PBIUHYIO 3a7auy.

CénHa, Ak i ¥ yacel AYKJIiga, reaMeTpbla — 3amaTpabaBaHasd
HaByKa. Ba VHiBepciTaTaxXx ycAro CBeTy BBIByYalollb HauapTaJb-
HYI0, aHAJITBIYHYIO i KAMII IOTapHYIO reaMeTpPhIio. 'eaMeTphIA IIThI-
pPOKa BBIKaphbICTOYBaelllla y 1HKbIHEPHAUl cIpaBe, apXiTIKTYpPBHI,
JKbIBallice, Y BBITBOPUACIIi 1 ¥ IHIIBIX cpepax A3eMHACIi yajaBeKa.

BriByusHHe reaMeTphbli pa3BiBae yMeHHe uajlaBeKa pa3BasKallb
JariuyHa, abrpyHTOYBaIlb CBOM MYHKT TJIEI KAHHSI.

A 3zapas mpa Toe, IITO BbIBy4yae reaMmeTpbisi. CBeT BaKoOJ HAac
CKJIaJaeIllla 3 OpaaMeTray, AKiA XapaKTapbI3yIOIlla HeKaTOPbIMi
ViaciiBacigAMi: KoJepaM, IMYBIJIbHACITIO, CKJIaJaM pPaubIBa 1 TI'. JI.
3 ycix yJacmiBaciedl MaTaMaThIKay I[iKaBinlb TOJBbKi (opma, ma-
Mephbl 1 pasMANIUY9HHE IMpaaMeTay amgHOCHa aAs3iH agHaro. Tamy
IIpajaMeThl § reaMeTphli HasbIBamwIla irypami, a cama reamMeTpbld
3aiiMaerriia BLIBYUSHHEM yJacIliBacIiieil raToix Qiryp.



4 Y8003iHbl

l'eamerpbiunbiag (Qirypbl — TaTa iApsajisaBaHbId MandJii Ha-
BaKOJBHBIX mpaameray. Ha pbICyHKY BbI Oaubllle OyabiHax Ha-
nblAHAJbHAN 0i0aiATsKi Benapyci, Aro reamMerpbIYHYI0O MalsJib,
a Jajeii — PasropTKYy IIaBepxHi rataili (pirypsl, IITO CKJaJaelia
3 TPOXBYTOJbHIKAY i KBagparay.

T'eameTpbruubia (irypsl MOTYIlH OBIIh MJIOCKiIMi i XapaKTapbida-
BaIllla, HAIIPBIKJIAJ, IMIBIPBIHEN 1 HaV:KBIHEN, K IIpaMaByToOJIbHIK.
A morynp OBIIb IIPAacCTOPaABBIMI i XapaKTapbI3aBaIllla SAIIYD i BBI-
IMBIHEN, AK mapaJeserinesn. YacTKy mnpacTopbl, abMesKaBaHYIO
3 ycix 6akoy, Ha3bIBAIOIb 2eAMEMPbIYHbIM UeaaM.

leamMeTpBIYHBIA IT€JIBI MAKOIb NABEPXHI0 — TaTa MsaKa (abasoH-
Ka) meaa. Tak, maBepxHA KyOa CKJagaeria 3 Iaciii KBajaparay,
MmaBepxXHAN 1mapa 3 ayiaserniia chepa. Hexaropblia maBepxHi 3’ ay-
JA0NIA IIOCKiMi, K IIbIOA, 1HIIBIA — KPBIBBIMi, K HaBepXHs
KyoOka. IIpel mepacsusHHI A3BIOX HaBepXHAY yTBaparoiiia JiHii.
Bb1 Oaublnie raThid JIiHii Ha KaHTax KyOa i mipaMmifgb.

Kaii mrap mepacaubl IIJIOCKACI[I0, TO Ha Ar'0 HaBEPXHi aTpbI-
MaeIlia 3aMKHEHas KpbIBas JiHig — axkpyskHacnb. Ha rimo0Oyce
raTa, HaIIPBLIKJIAJ, JiHisg skBarapa. IIpel mepacsauysHHI A3BIOX JIiHiN
aTpbIMJIiBaloOIIla nyHKkmol. ¥ Kyba abo mipamiabl — raTa BAPIIbIHI,
JI3e CBIXOA3AIIlA KAaHTHI.

Kyo ITipamioa HIap



YB8003iHbI

5

l'eameTpbiunbla (irypnl, Takid AK nYHKm, npamas i nJo-
cKacuyb, — TraTa YAYHBIA, IIi TAK 3BAHBIA A0CMPAKMHbLA NAHAYYL.
PoanpHBI IIYHKT, ajJ3HaUaHbl Ha Ialepbl, 3ayCcEénnl Mae IlaMephl,
Haxal i Maablg. A BOCh MaTIMATBIUHBI NYHKT IIaMepay He Mae,
rara yayHasa ¢irypa. MaramareluHas nmpamas He Mae TayNIubIHi
i 0sckoHIaa ¥ aboasa Oaki. IlmocKkaciipb TakcamMa He Mae TayIIUbIHI
i OsickoHmass Ba yce Oaxi. Ilpamasa JiHiZ aTpbIMJIiBaernia IIpbI
rmepacAYsHHI I3BIOX IJIOocKacmel. IIpamMmyio Heabra BBISABIIL Ha ap-
KyIIbl Imamepbl majgkaMm. MoskHa makasallb TOJbKI HEKaTOpyl fde
YacTKY { BBITJIAA3€ aapas3Ka.

JliupInma, miTo mpamas, ILIOCKacIb, JiIoOas JiHiA, maBepxXHH,
reaMeTpbIuHae Iejla CKJIAAAIoIIa 3 IIyHKTay. I Haorys, ycakyio
zeamempuluny0 izypy Mbl yayiadeMm cabe CKJaja3eHail 3 IIyHKTay.

Kaii Ha mpamoil agsHaublllhb IYHKT, TO €H pasab’e mpamMyro Ha
n3Be maynpambla (Ha aBa mpameni). Kaai Ha miockacmi mpaBec-
I[i IpaMyio, TO fHa pasab’e IIJIOCKACIh Ha [A3Be MHayIIJIOCKACIIi.
Ilnockaciip, pasMmernuaHas ¥ IIpacTopbl, pa3biBae de Ha A3Be IIay-
IIPacTOPHI.

naynpacmopa
najnaockacuyb
naynpamnas /\ /
naynpamas i \
naynaiocKkacyb

naynpacmopa

Ins maciemaBaHHA PoajbHBIX ab’eKTay pasriaagaiolb iX Ma-
TAMATBIUHBIA MamaJai. Taxk, Mams/I0 cayla MOMKa OBIIb agpa-
3ak. Mampiiaio 00uKi MosKa OBINb IBLIIHAP, a MaAdJJI0 3AMHOTA
Iapa — reaMeTPBIYHBI IIap.

N e




6 Y8003iHbl

A mamep HeKaJbKi cJ0y IIpa Toe, AK apraHi3aBaHbI BYUY30HBI
manamMoKHiK. MaTapwian y iMm maasesieHsl Ha 5 raay. KoskHada ria-
Ba CKJIajaeIa 3 maparpaday. ¥ maparpade chapmyasaBaHbI 1 1a-
KasaHbl yJaclliBaclli reaMeTpBbIUHBIX (iryp. ¥ Kanibl naparpada
Jana3eHbl 3a0aHHi, AKiA YKJIOYAIONL y csbe:

a) KJIOUYaBLIA 3aJaubl maparpada 3 pairsHHAMI;

0) 3amaubl AJIs caMacTOlHAara palrsHH:A, a3e 3HakaMm (¥) agsHa-
YyaHBI 3a7auYbl NaBBLINIaHAN CKJIAJaHAaCIIi.

Iumeia 3amaHHI ga maparpada OpbI3HAYAHBI AJIS PACKPBIIILA
TBOPYBIX 3J0JbHACIell HaByUY9HIAY. ¥ TI'9THIX 3aJaHHAX HeaOdXom-
Ha IepakJjacili AKy-HeOya3b mpabjieMy Ha MOBY MaTIMATBIKiI i
paimbillh e (pyopeika «MampasaBaHHe»), IPBIMAHIIL reaMeTphIiu-
HbIA Beabl Yy IpaKThIUHAW pas3eiiHacii (pyOpbika «PsanbHasa rea-
MEeTPhIA»), adHaéMiIlIIa 3 TreaMeTPBIYHLIM MAaTIpbIAJaM, AKi Oyase
BbIByuariia mnasHeir (pyopeika «I'eamerpnia 3D).

Y KoKHall ryaBe €cI[b TBOPULIA 3aJaHHI Ayasa paboTel 3 IHTIP-
HATaM, AKifA Ha3BOJAIb 3HAaYHA IAINBIPHIIh MATAMAaTBhIUYHbI Kpyra-
raan camikaacHikay. IIpeIBAa3eM IpPBIKJIAL TaKora 3aJaHHS.

IIper mamamosde IHTIPHATY BBICBETJIillE, ITi JKBLIL ¥ aasiH
Hephis] OBa BAJIKiA cTapaskbITHATPIYaCKiA BYYOHBISA:
Iyraig i Apximen. UbIM 3HAKaMiTBI KOKHBI 3 ix? ¥ aAKix
rapajgax SHBI JKBLIi i IKiM KpaiHaMm HajeKallb I'9THIS Ta-
paabl céHHsa?

Ha ¢dopsamax y mauaTky i ¥ KaHIbl ByusOHara gamaMOKHiKa
IPBIBOABIIIIIa BYyUsOHEI MATAPRIAJ YV KapoTKail (opme.

MgbI cmagssemcs, IITO HaBYUsHIIAM OyAse I[ikaBa BBIByYallb
reaMeTphIIO ¥ 7-M KJace, i sKaJaeM IIOCIIeXy Y CIIACI[iKOHHI aJgHOI
3 CaMbIX HPBITOKBIX HABYK!

HdamaTKoBBIST MaTIPHIAJBI Aa ByusbHara mamamoskHika «['eamer-
puid, 7» Mo:KkHa 3HAalicili Ha caiime: https://eior.by (Axsius! indap-
MaIlblfiHa-agyKaIlbIAHEI PACYPC), BRIOPAYIIEI § MeHI0 «'eaMmeTphlis,
7 Kjaac».
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8 [nasa |. MauaTKoBbIA NaHALL] reaMeTpbli

§ 1. MayrapaHHe reameTpblyHara
maTtapbiany 5—6 Knacay

Bam y:xo BAZOMBI Takisg reamMeTpbIYHBIA (DIirypbl, AK OpamMmasd,
IIpaMeHb, aJIpd3aK, aKpysKHaAcIb, Byraj, a TakcaMa napaJjejabHbIs
1 mepneHABIKYJIAPHBIA IIPaMbld. ¥ CIOMHIM paHell aTpbIMaHbIA 3Be-
CcTKi ab raTeix (dirypax.

1.1. Npaman, npameHb, agp33aK

a IIpamyro mo)kHa YABiIlb AK Tyra HaIATHYTYIO

A npamas B HITKY, OsicKoHIIyIO ¥ aboaBa 6aki. IIpamasa BouIay-

b nsermma amps3KaMm, sIKi Mo:Ka OBIIlL MPaOyKaHbI
y abonBa Oaxi.

A npameHv B

m IIpamens i agpass3ak — raTa 4YacTKi Ipamoii.
A adpasax B IIpamenp MokHaA VABIIEP AK IIpaMeHb aj Jiasep-
Poic. 1 Hall yKasKi, a aaps3ak — dAK ajgoBak. IIpameHsp

CKJIJaela 3 ITyHKTa IpaMou (nawamax npame-
Ha) 1 Ycix dAe myHKTay, IIITO JIAKaIllb Ha an3iH OOK ajx maaseHara
MyHKTa. AIpas3ak CKJagaena 3 ABYX IIYHKTAy Opamoil (KaHyol
adpas3ka) i ycix sde MyHKTAay, IITO JAKAIG IIAMiK AByMa Aaa3eHbIMI
OyYHKTaMi.

Ha peicyrky 1 makasanbl nmpamasa AB (abo BA, a6o a), mpa-
meHb AB (a6o b), anpasak AB (abo BA, abo m). IIper abasHausHHI
npaMeHdA A3BIOMa JiTapaMi Ha IepIIbIM MeCIbl CTaBiIllla mMadyaTak
npaMeHd.

1.2. BbimAp3HHe agp33Kay

Hna napayHanHA agpa3Kay iX MOMKHA HaKJIACIL a/3iH HaA aA3iH.

Kami azgpsski cymagymbs cBaiMi KaHIlamMi, TO SIHBI POYVHBISA, KaJi
He — TO aApa3aK, AKi JSKBIIb YHYTPBI iHIIara ampsskKa, Oyase
MmeHINbIM. Ha pbeicyHKY 2 aapssak AB meHmIbl 3a azapasaxk CD,
r. 3H. AB < CD. Poyublg aaps3Ki Ha vapHAKbl yacaM abasHava-

IOIlb POYHall KOJBbKACI[I0 pbIcauaK Ha iX.

A4 B Anps3Ki MOKHa mapayHaIllb, BbIMepayHIbl iX
c. . D maysKbIHI. Anpssak BbBIMSpaeIia IIPbl JamaMo-
' : ' 3e IHIIBIX aApa3Kay, AKiA NPBIHATHI 3a aJ3iHKY
Peic. 2 mayskprHi: 1 MM, 1 cecm, 1 am, 1 M, 1 KM ir. O
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Kami ma ampasky AB ykJjazaBaelma
3 ampaski ma 1 am, 5 agpsskay ma
1cmi2 agpaskina 1 MM, To fayKbIHA
anpaska AB poyHa 3 1M 5 cM 2 MM.

IIpsI panrsHHI reaMeTPLIYHBIX 3a-
Iau nayiKbIHI Ycix aapas3Kay 3BbIUai-
Ha 3aIicBamIlb Yy aJHBIX aJ3iHKax:
AB = 352 mMm abo AB = 3,52 ngwm.
Kani Ba ymMoBe pasmepHacib He Ha-
3BaHa, TO MaeIllla Ha YVyBase, IITO
Iay.KbIHI anpasKay maaseHbl y aji-
HBIX aJ3iHKax.

3apaHHe 1
Hagagime 4 mpamsbia, 6 an-
paskay i 10 mpamenay, ma-

Ka3aHbIX HA PBICYHKY.

B

D C
\ N

\‘b

YacTa 3aMecT CJ0Y «Iay:KbIHA aapa3Ka poyHa 12 cM» KaKyIlb
«agpassak PoOYyHBI 12 cM», 3aMeCcT «3HaWA3ile aayKBIHIO aJpas-
Ka» — «3HauA3ile aapas3akK».

A ngamnep BeIkaHaie 3agaHHe 1.

Axpyaicracyb

Padviyc

Poic. 3

Kpye

1.3. AKpyXHacub i Kpyr

AxpyskHacupb — TraTa 3aMKHEHad JIiHIA Ha
IJIOCKACIi, yce ITYHKTBHI AKOW 3HaAXOA3AIIA Ha
aJHOJbKaBamll ajjeryiacii aj agHaro OyHKTa —
IIPHTPa aKpysKHACIIi.

Kpyr — roara yHyTpaHasa uyacTKa ILJIOCKACIIi,
abMesKkaBaHasaA aKpPYKHACITIO.

ITamepsl akpy:kHacIHi i Kpyra BbI3HaAUawIIla
ix padviycam — agpa3kam, fAKi 3Jydae IPHTD 3
IMyHKTaM Ha aKpysKHacIii (pbeic. 3).

Y MaToMaThIIbl «aKPYsKHACIb» 1 «KpPyr» —
JIBa PO3HBISA, XOIb 1 3BA3aHBIA IMaMiK caboii,
MaHANNi. AKpy:KHacIb, HAIPBIKJIAI, 3’ Ayadeiia
MaJI9JLII0 abpyua, a Kpyr — MaJdJL/Ii0 BeUKa JoKa.
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1.4. Byran

Kaui 3 myaKkTa nmpaBecIii ABa IIpaMeHi, TO aTpbI-
<BAC Maela ByraJ. I['aTeld mnOpaMeHi Hal3bIBaAIOIIlA
B cmapanami ByrJa, a ixX aryJbHbl OYHKT — #ATO
sapwbtHail. IIpel abasHausHHI Byrjia TpbiMa BAJi-
KiMi JiTapami BAPIIBIHSA ByTIJIa 3amicBaelina y cs-

A C paasine.

Ha pricyary 4 npameni AB i AC — cTopaHbI
Byryia BAC (a6o CAB), nyHKT A — BAPIIBIHA BYT-
aa. Kaii spasymesa 3 peICyHKa, Ipa SKi Byraj iize raBopka, TO
siro abasHayalolb aAHOM JiTapail Ipbl BAPINbIHI Byrya: L A. Yacra
BYIVIbBI abasHauaiolnb JiKaMmi, macTayJeHbIMi YHYTPBI ByIJia KaJjs
sIT0 BAPINBIHI, a00 MaJIBIMi JiiTapami rpsuackara aJygasiTa: o (aab-
da), B (6ata), y (rama), ¢ (pi). Hacam poyHBIA BYTJIBI HA YaPIAKBI
abasHauvamIb POYyHAl KOJbKACIIO OVYT.

Byran, makasanbpl Ha mIJoOCKacIli, A3eJiIb de Ha A3Be YacTKi,
KOJKHadA 3 SIKiX HaswIBaeIlia nJaockim ByrjioM. Ha prIcyHKY 5 rara
Byryibl o i . Hdaneit Mbl OyzseM pasrasamalb IJI0cKisa Byribl. Ciio-
Ba «ILJIOCKi» IIPHI Ha3bIBaHHI BYIJIOY Y:KbIBAaIlhb He Oya3eM.

o a /
B B A K
C N
Poic. 5 Poic. 6

Poic. 4

M

ITapayHamnp ByrJIibl MOKHa HaKJaJaHHEM, CYMSACIIIVIIIBI cTapa-
HY aJHaro ByrJia ca crtapaHoii apyrora. Kamgi Byrisl cynmaaymnb, TO
SHBI POYHBIA; KaJli He, TO ByraJ, AKi JAXKBIIb YHYTPHI iHIIIara ByT-
Jaa, jgiubinia meHmbiM. Ha peicyHRYy 6 £/ BAC menmbl 3a ZMKN.

1.5. BbimAp3HHe BYrnoy

Paszoprymot 6yza.n Kani cropanbl Byrja maBAPHYIb BAKOJI ST0
}g)" BAPIIIBIHI TakK, Ka0 SHBI YTBapbLIi IIpaMyio, TO

aTpbIMaeria pasropHyThl ByraJu (pbic. 7).

Byrubl moskHa mapayHallb, BBIMepayIbl iX Be-
Peic. 7 JiubIHIO. Byriibl BeIMsaparomnma y rpagycax. Beui-
YBIHIO pasTOpHyTara ByIJia IpbIMamoIlb 3a 180°.

A o B
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90°
80Ccmpbul npambol mynuvl
Peic. 8 Poic. 9
Tager 1° — rara ﬁ YyacTKa pasropHyTara ByrIJia, dKad aTpbIMa-

ela, KaJji 3 Aro BAPIIBLIHI IIpaBecIli IIpaMeHi, IIITO A3eJIdllb pas-
ropHyThl Byraa Ha 180 poyHBIX yacTak. Byryibl BbIMAPAKOIIb IIPbI
maramose TpaHciapiiipa (peic. 8). Tpancmapiiip Takcama gasBaJise
OymaBampb Byraj gajas3eHail TI'pamyc-
Hal Mephbl.

Bigsr Byrsaoy: Byraji, MeHIIbI 3a
90°, HasbIBaeIIa 60CMpPbLM; POYVHBI

3apaHHe 2

Hagagiiie yce ByrJibl Ha phI-

90°, — npamwvim; Gosabpmbl 3a 90°, CYHKY i BBIBHAUBIIIE iX Bi.
ane meHIsl 3a 180°, — mynvim By-
rsiiom (pwic. 9). K C

HeBamombr Byraja mpbl pamnisHHI
3a7a4y yacaM abasHauawIlb X abo x°.
Jlitapami a, B3, y, ... abadHauaronkb i A 0 B
ByraJ, i siro rpagycHyI0O Mepy.

A ngamep BeIKaHaiIe 3agaHHe 2.

1.6. MapanenbHbia | NnepneHAbIKYAAPHbIA
npambia

Ha poicynky 10 mpambia a i b mawnb aryabHbl IyHKT M. Ia-
BOpaIlb, INITO IIpaMbld a i b mepacarkamnmna y myukie M.

IlyaxkT A HaJEXBIIh IIPAMOM a, ajie He HaJeXbIIlb mpamMoiu b.
I'sta mosxkua 3amicanb Tak: A € a,
A¢gb,anNb=DM, 13e «c€» — 3HaAK 0>]\<
MpbIHAJEeKHACII ITYHKTa IIpaMoii,
«N» — BHaAK IlepacAYdHHA TeaMe- b 4
TPBIYHBIX Qiryp. Peic. 10
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b
a/
a
b /
Ilapanenvhoia npamvia IlepnendovikyaapHoLs
npamovls
Poic. 11 Poic. 12

Ha mockaciii a3Be mpaMbld MOTYyIh abo Iepacsarariiia, abo He
nepacsakaima. TeIsg mpamMblsd Ha ILJIOCKACIi, IITO He IIepacsaKaloll-
Ia, HasbIBaloIIa mapajgeidbHbIMi. Kani mpambeia a i b mapasenb-
HblA (peic. 11), To mimyns a | b.

I3Be mpambld, AKid Ipbl MepacAYsHHI yTBaparolb OpaMbl BY-
raj, Ha3bIBaloOI[lla MePHeHAbIKYJaapHbIMi. Kai nmpambla a i b mep-
MeHIBIKYJIAPHBIA (pbic. 12), To mimyns a L b.

BAXKHA!

IIpambia, aKig cymagamoib, 0yA3eM JiubIlh agHoM npamoii. Tamy, kaii
CKa3aHa «JaJ3eHbl I3Be IIpaMbli», I'9Ta a3Havae, IITO MaA3eHbI A3Be PO3-
Hbls TIPaMBbld, IKiA He cylmagaiolb. I'sTa HaTBIUBIIIIA TaKcaMa OyHKTay,
npaMeHAY, afApa3Kay i iHImbIxX Qiryp.

Ecup mBa cmoca6bl mpaKThIYHAra HapayHAHHSA agpasKay, a Takcama
Iay:KBIHBb BYIJIOY: 1) HaKJIamanHe; 2) mapayHaHHe BbIHIKAy BHIMAPOHHI.
AbonBa crmocabbl 3’ AYIAIONIIA ITPHIOIi3HBIMI.

Y reameTpshli agpasKi i ByrJIbl MOTYIb OBIIIbL POVHBIMI, KaJji raTa gamase-
Ha 1mma yMoBe a00 BbIHiKae 3 YMOBEI HA IaJiCTaBe JIaTiUHBIX Pas3BasKaHHIY.

3apaHHi pa §1

Ilepanscime y cmbiTak mMyHKTHI A, B, C i

D, 3axaBaymrsl ix pasmamrasaHe (pwic. 13), B,

1 BeIKaHane 3aganui 1—6. C
1. Bri3Haubllle, IIi mepacAKaroIIa:

a) aapas3ki BC i AD; 5

0) agpaski AC i BD; A
B) npambia BC i AD;
r) nmpameni CB i AD. Peic. 13
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2. Apsmaumnme nyuxkt K, y sakim nepacakaroiia mnpameni BC i
AD. Ilpsl gamamMose TpaHCHapIlipa BBI3HAULIIE BEJiUBLIHIO BYT-
aa AKB.

3. Ilabynyiite Byraa BCF, poyabl 60°, i Byraax DAM, poyuabr 120°.

4. IlpaBansiie mpbl gamaMo3e daplieKkHara TPOXBYToJIbHIKa mpa-
myio BH, nepneHILIKYJIAPHYIO na npamoir AD.

5. ITabynmyiinie IbIpKyJeM aKpysKHAaCIb 3 IPHTpaAM y IyHKIe D,
pangblyc AKOM POYHBI anpa3ry DA. Brizmaubnllie, AKisg 3 DYHK-
ray A, B, C, D, K ns:xaip Ha aKpysKHacCIli, AKiA — YHYTPbI
aKpysKHaCIll, a AKiA — Ia-3a akpysKHAacIlIo.

6. IlpaBanszime axpssak AB i maaigiubllle aryJbHYIO KOJbKAacCIlhb
anmpaskay 3 kanmami ¥ nmyuxrax A, B, C, Di K.

3ayjeaza. Y rnaBax 1—4 yce mabyaoBbl BBIKOHBAWOI[IIA TPHI JalamMo3e
YyapIié:KHBIX 1HCTPYMEHTAay: JIiHeWKi, uaplié:kHara TPOXBYroJbHiKa, TpaH-
cumapiipa, HIBIPKYJsA. lapbI3aHTAIbHBIA (BEePTHIKAJILHBIA) JiHiI pasmerki
¥ HIIKOJBbHBIM CIHIBITKY IIapaJjesibHbIsI, rapbl3aHTaJbHAA i BepThIKAJIbHASA JIi-
Hii mepmeHabIKyaApHLIg. Ilamepsr aguoii kiaetki 0,5 X 0,5 cm.

§ 2. MpapmeTt reameTpbli

2.1. AcHoyHbIA ¢irypbl

AcCHOYHBIA reaMeTpPBLIYHBIA (Girypel — nyHKmM, npamas i nJo-
ckacub. I'sTa abCTPaKTHBIA MaTAOMATBIUHBLIA HAHAIIl, SKisg IPBI-
MaroIa 6e3 asHausHHA. IIyHKT abasHauaeriia BAJiKal JiTapan
JamiHckara aJdasita, mpamMad — [A3BIOMa BAJiKiMi abo amHOI
MaJjion JiitTapaii JaliHckara aJjgasita. Ilio-
cKacIilh abasHauaelna TpbiMa BAJIiIKiMi JiTapami

M
JamiHckara abo agHOW MaJIol JiTapaii rpaua- \
crara andasiTa. b
Ha peicyHKy 14 makasanbl IyHKTBI A, B, o

C i M, npambeia BC i b, nimockacip o (adbda).
IIyakT A i npamasa BC HajeKallp IIJIOCKAacCIIi o,
OyHKT M HaJjJesKamnb npamoin b. Poic. 14
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2.2. MnaHimeTpblA i cTIp3ameTpbIa

IIIxombHBI KypC TreaMeTpbli IMAA3AJA0NbL Ha ILIAHIMETPBIIO i
CT2P2aMeTPHIIO.

Y naaHimempoli BEIByUarola yJaaciriBaciii IIJ0CKiX reaMeTpbiu-
HBIX (iryp, r'. 3H. THIX, AKisg ycimi cBaimi myHKTaMi MOTryIib OBIIb
pasmelryaHbl ¥ agHOU IJiocKacii. I'sTa TpoxXBYyroJbHiK, KBajapar,
aKpysKHacIp i iHmblg Qirypsl (peic. 15).

Y cmoapsamempuli pasrasgmaolilla yiaciiBacii IIpacToOpaBBbIX
reaMeTphIYHBIX (QIiryp, fAKiA He MOrymb MIaJKaM pasMsallrdaliia
V¥ agHoM miockacti (peic. 16). Takix, HanpeIKIaL, AK Ky0, mpama-
BYTOJIBHBI ITapaJjesenimnesn, mipamiga, 1map.

©v.

Poic. 15 Powic. 16

Y cTapsameTphIi TaKcaMa pasrJdgaroIiia yaaciiBacIii IyHKTay,
IpaMbIX 1 IJIOCKAacIel y npactopbl. Hanprikiaan, 13Be mpaMblsad Ha
IJIOCKAcIi abo mepacAKaroIa, abo He mmepacAKamoIlna, I'. 3H. Ma-
pajieIbHBbISA. ¥ IIPACTOPHI K iCHYye AINMUYD a/i3iH BhINaJaK y3aeMHara

, Pa3MAINIMOHHA J3BIOX NMPAMBIX — IdTa CKPbLi#A6A-
Hblsa TIpaMblsd. SIHBI 1 He mapaJieJIbHBIA, 1 He mepa-
a b cAKarIa.

Ha peicynxky 17 maxkasaHbl mpambia a, b i c,
SAKig mpaxoassallb mpas KauThl Kyba. [Ipavbia a i b
napaJienbHbIA. IIpambia a i ¢ mepacakarormna. Ilpa-
MBI b i ¢ CKpPBIXKOYBAIOIIIA.

l'eameTrpbrunbld (Girypbl Ha3bIBAIOIIA POYHbLME, KaJi iX MOMKHA
cyMsAcCHinb HakJagzanHeM. IlakoinbKi Qirypsr A i B, makasaHbIA Ha
prICYHKY 18, cymdciiiyiica ycimi cBaimi myHKTaMi, TO raTa poyHbIA

AT A A

Poic. 18

Poeic. 17
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Poic. 19

dirypsi. I xami ckazana, mTo (Girypsl poyHBIA, TO iX MOKHA IaJ-
KaM CYMSACIIIIlb aJHy 3 aJHOM.

Yacam paia CyMAIIYSHHA POYHBIX (QIiryp, pasMemnIdyaHbIX Ha
IJIOCKACI[i, aAHy 3 iX JaaBoa3imiia IepaBApHYyNIb. Hanmpbikaam, AK
¢irypy C Ha pwicyHKY 19 nasa cyMAIMUSHHS 3 POVHBIMI €U Qiry-
pami A i B.

2.3. A3Ha43HHi, aKCiémbl, T9apambl

Yce reamerpbIuHBIA (Qirypbl, akpaMsda IIYHKTa, OIpaMoi 1 ILjoc-
Kaclli, Malollb a3HA¥9HHI. Y a3HauUdHHI AaroIilia afMeTHBbISI XapakK-
TapBICTBLIKI mans3eHail pirypsl abo ydaemMHara pasMANIUYs9HHA QPiryp.
AznausHHe, AK IIpaBijsa, 3mdAIlryae abo cjaoBa Ha3wvléaeuyuya, abo
cioBa 2ama. Hampwikian:

Asznausune. Adpaskam Ha3vléaeyya Lacmea npamoil, abmexra-
éanas 08yma nYHKmMami.

Aznausuue. PojjHACMApPOHHI MPOXBY2O0AbHIK — 29ma mpox-
BY20JbHIK, Y AKO02A ljce CMOPAHbL POYHbLA.

YnacmiBacii ¢iryp papmysrromoiiia ¥ BeITJAA3€ aKCIEM 1 ToapaM.

AKkciémami Ha3BIBAIOIIa CIBEPAKaHHI ab acHOYHBIX yJiac-
IiBacIAX HaWIpaclHenIbiX (Qiryp, dKia mpbIMaroniia 6e3 mToKasy
1 He BBIKJIIKAIOIIb CYMHEHHSAY y CBa€ll mpaynasiBaciii.

Toapsmami HasbIBAKOIIlA NMPaBiJbHBIA CIBEPAKAHHI, CIpPaBAI-
JiBacipb fAKiX BbI3HauaeIlla IIJIdXaM JaridyHbIX pasBarkKaHHAY,
sAKisg HasbIBAIOIIla AOKa3aMm. J[0Ka3 Ko:KHail ToapaMbl abamipaelr-
IIa Ha aKCiéMbl 1 paHell JaKa3aHBIA TOApPAMbI.

Hanpeixkmaan: Axciéna

Axciéma. IlIpas n100vLa 06a nyHKmMbuL nJoc- M N
Kacul MOMCHA npaeecuyi npamyro, i npovlmvim  a
moavki adny (pwic. 20). Peic. 20
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Tsapama Toapama. Cyma 8yzn0l] mpoxe8yzoavHiKa pOY-
B na 180° (psic. 21).
Akciéma — T9Ta CIBepIsKaHHe, AKOe IIPHI-

Maella 6e3 JOKasy.

A C
f?gJ(F)OZB + ZC = Taapsma — THTa CIBepAKaHHE, AKOE IaTpa-
O6ye morasy.
Peic. 21

Axpamsa azHaudHHAY, aKCiéM i T9apaM, y reaMeTphli €CIlb 3a-
OJauvl. Belmydaionpb TPbhl ACHOYHBIS ThINBI 3a1a4:

a) 3aJaubl Ha OKAas;
0) 3amaubl HA BBLIIUDHHE;
B) 3aJauybl Ha mabyIgoOBY.

3amaubl Ha 00Ka3 MamoOHBISA Oa TIapaM. ToapsMbl ammicBaioilb
yaaciiBaciii Qiryp, siKis cycTpakaroiiiia HaiOOJIbII YacTa.

Y Bamauax Ha 6blLliugHHe Tpa0a Ia HEKATOPBIX BAJOMBIX
JiKaBBIX JaHBIX 3HAMCII Hay:KBIHIO aJpa3Ka, BEeJIIUbIHIO ByIJa, IIe-
pBIMETDP, ILIomuy (irypsl, ad’émM reaMerpbluHara IeJa i r. I.

¥ sagauax Ha nabydosy HeabXomaHa 3HaMcCII crmocad madymaoBbI
SAKOI-HeOyI3b reaMeTphIUHAN (hiryphl IPHI JamaMo3e Ha3BaHBIX Ba
YMOBe 4YapIliE;KHBIX 1IHCTPYMEHTaY.

Takim uyblHaM, reaMeTpbld BbIBydYae YVJachiBacHi ¢iryp Ha
IJIOCKAacIi 1 ¥ mpacTopsl. YJiacmiBacii ¢iryp amicBaroliia y BbI-
rasanse akciém i Teapam. IIpbl pammsHHI 3amau clacbLIaoIIla Ha
a3HaYdHHi, aKCi€éMBbI i T9apPIMBHI.

Taxkyio reaMeTpbll0 CTBAPLLIi CTapasKbITHATPAUACKiA BYUYOHBIA
®danéc, Apximeén, Iliparop i imm. Iyraig (III cr. ga H. 3.) OBIY
MEePIIBIM, XTO CicTaMaThI3aBay yce MaTAMAaThIUYHBIA BEJbI TAro 4acy
1 BBIKJAY y BAJiKaWl HaByKoBail mpanbl maja HasBail «IlauaTki».
Ha mpamngary goyrara uacy reaMeTpblio BbIBydasi ma «IlauaTkax»
IYyKaiza.
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T'eameTpsia

IInanimerpora

CrapsaMeTprId

Diryps1

Axisg He MaroIb a3HAUYDHHSA
(IyHKT, IpamMas, IIJIOCKACIIh)

Axisa maroip asHausHHE
(mIpamenb, agps3aK, Byraiu, ...

Y nacuiBacii

AKciéMbI
(6e3 moxasy)

TasapsMbI
(mokas)

3amausl

Ha moxas

Ha BoLaiusuHe

Ha mabynoBy

3apaHHi pa § 2

H ] i
l_m MNpaBapaem Beabl

1. XT0 3 ByYOHBIX MEPIILIM BbIKJIAY aCHOBBI I'eaMeTPhIi?

2. fIkia Tpwl reaMeTPBIYHBISA (Giryphl IPLIMAIONIla 0e3 a3HAUIHHA?
3. IIlTo aryabpHae Marolb akciéma i ToapsMa i UbIM SHEI aJpo3HiBaroIIa?

4. fIxia reameTpbIYHBIA (Piryphbl HA3BIBAOIIIA POYHBIMI?
5. fIKis TPBI THIOBI TeaMETPLIYHBIX 3a7aU BbI Begaere?

Byubimca 6ygaBalb YapuéEx

1. ITakakbIlle Bigapbic mpaMou a i ag3HaUIle Ha € TYHKTHI A i
B. dx agpocHa mpamoii a i agpsska AB Moika OBIIb pasdMelrdaHbl
TPIIi IYHKT? AJA3HAUIle HeKATOPbIA MardbIMbIS BapPBISHTHI.

2. Ha mpawmoii a aagsHaune nyHKTHI A i B. Ila-3a mpamoii a ma
po3ubIa Oaki anx ae axsHaulle nyHKTHI C i D Tak, Kab Hi OyHKT A,
Hi nyakT B He Hajexxayi mpamoit CD. 3Hauasile OyHKT Iepacs-
uypHHSA ntpamoit CD i mpamoii a. Ab6asHaure Aro Jjgitapan P. Koabki

ycaro ampaskay aTphIMajacsa Ha BaIIbIM PBICYHKY?

3. Ha mpawmoii b axsmaune nyukTtel E, G i H Ttak, Kab myH-
KTel E i H nsxami ma ansim 0ok ang nyHkra G, a myHKTBI H i
G — mna anzim 0ok ajg myHKTa E. fAKi 3 myHKTay JISKBIINL ITaMiK

IByMa iHIIBIMI?
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4. ITakakpIlle BiapbIChl IIPAMbBIX M 1 n, AKiA mepacAKamIa
Vv nyukie A. Ha mpamoit m axsHaume myHKT M, Ha mpamMonn n —
nyakT N. IIpaBaazime npamyo MN. Koabki ycaro agpasskay aTpbI-
MaJiacsad Ha PBICYHKY? SKyoo ¢irypy yTBapaioipb I'sThId aapa3Ki?
IIpaBansime nmpamyio k, Akas Iepacskae TPhl Ia0ymaBaHbBISA IIpa-
MBI m, n i MN i He mpaxoazins npas3 nyHKTEI A, M i N. Koabki
IATIep aApa3Kay makasaHa Ha peicyHKY? Ha KoabKi uacTrak manse-
HBISI YaThIPBI IPaMblA pas30isi mirockacib?

B | PALLAEM
CAMACTOMHA

1. Ilepandcime ¥ cmbplTak IpacTopaBbld Qirypsl, IaKa3aHBbIA
Ha pPBICYHKY 22 (HaAOauHBIA KaHTHI Ha YapIAKbl HaKas3aHbI
IITPLIXaBLIMI JIiHigAMi). ¥Ycnomuine, axkimi pirypami 3’ ayasaiomniia
KaHTHI Ky0a, KaHThHI IpaMaByToJibHAra IapaJejeninena, KaHTbI
TPOXBYTOJbHAU HipamMinbl. Bbi3Haubllle KOJbKACIh BAPIILIHD,
KaHTay 1 rpaHeill OJd KOKHAU (pirypsl.

Kyo IIpamasyzonvHbl ITipamioa
| napanenenined
I L
| ~0
S : W I
= P |
’ L] L
7/ - -
BAPULBbLHA

Poic. 22

2. 3Haiasine IJIOIIYYy IIaBepXHi (cyMy mJjomyay ycix rpaHeii)
Ky0a, KaJIi cyma Jay:KbIHb yCcix Aro kauray poyua 60 cMm, a mio-
T4y KBajpaTa ca CTapaHoi a 3HaxoA3AIb ma dopmyie S = a’.

3. 3Haiiasile NJOMIYYy MHaBEepPXHI HpaMaByroJibHara mnapaJieselri-
nena, KaJi Aro gay:KbIHs, INBIPBIHSA i BBIMILIHA aJIlaBegHa Poy-
HBI 3 ¢M, 4 cM i 5 ¢cM, a ILIOIIUYy IpaMaByroJibHiKa ca crapa-
HaMmi a i b 3HaxoABANb ma popmysae S = ab.



nasa |. MayaTKoBbIA NaHALLi reameTpbli | 19

Kaii BelKaHaHHe 3ajanHHsa 3 BRIKJIiKaJa ¥ Bac ISMKKACI,
aTpeIMaiilie gazaTKoByI iH(papmarnbiio ¥ IHTapHA31E, Ha-
OpayIbl 3a0bIT «IPAMAaBYTOJIbHEI Iapajieserinesn».

FimHacmeika po3ymy
Brisumausbilie, axkasa 3 piryp B, C abo D poyHa Qirypst A (pwic. 23).

e T s oo

§ 3. Mpamas. NMpameHb. Agpa33aK. JlomaHan

3.1. NMpamasn

IIpamasa 6sackoHmaa (y abomBa Oaki) i pas-
OiBae IIJIOCKaCIlb Ha A3Be€ nay"nﬂoc;cacui, AJIA naynJaockacyb
AKiX mpamas 3’ayadernna msaxcoii (pwuic. 24). 4
Msaxa HaJeXbIb IaymjaockaciaMm. Ha poI- najnaockacys
cyHKY 25 myHKT C JAXKBIIlb HA ITPAMOM MaMiK
nyakTamMi A i B, AKia gsd:kanb ma po3HbId Oaki Poic. 24
an nyHkra C. Ilyakter C i B nskaip na aasin
0ok am myHKTa A. 3 mpox nyHKkmay HA npa- A C B
MOU a03iH | MOAbKi a03iH NYHKM JAHCLLUL
namix 08yma iHUWbLMI. Poic. 25

Kani Ha miaockacmi afgsHaubIlh ABa NYHKTHI A i B, To mpas ix
3aycénnl MosKHaA mpaseciii mpamyo AB (pwic. 26, a). Ilpas ansim
IMIYHKT MOJKHA IIpaBecIli 0ACKOHIIa MHOTa IpamMbIX (peic. 26, 6), mpas
TPl IIYHKTHI HE 3ayCEAbl MOKHAa IIpaBeciii mpamyio (pwic. 26, 8).
IIpas gBa OMYyHKTHI MOJKHA HpaBecIi OsCKOHIIA MHOTa aKpysKHa-
cueir (peic. 26, 2), a mpaMyi0 — TOJIbKi agHy!

a) 6) 6) 2)

L

)

Poic. 26
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Akciéma npamoii. IIpa3 a00bIa ABAa IIYHKTHI IJIOCKACI MOKHA
IIpaBeclii NpaMyIo, i IIPBITHIM TOJBKI aaHYy.

.- 3 akKciéMbl BBIHiKae, IITO KaJi A3Be IpaMblsd
%/ K  (a i b) mawnup aryiabHbl IyHKT (M), TO rata ansi-
M HBI aryJIbHBI ITYHKT (pbIc. 27).
Kaui ganyciiine, mITo icHye aImus aas3in aryiab-
HbI TYHKT (K), TOo Taawl npas aBa nyHKTHI (M i K)

OpOUAYIlh 3Be IIpaMbls, IITO IIa aKCiéMe IIpaMou
HeMarynima.

A3HauysHHe. JI3Be mpaMblsg Ha3LIBAIOIIA MEePACAKAJIBHBIMI, KaJri
AHBI MAalONb aryJbHBI IIYHKT.

A3HausHHe. JI3Be mpaMbld HA3LIBAWOIIA IAPaJEJbHBIMI, KaJri
AHBI JISKAILh YV aJHON IMJOCKACIIi i He mepacAKaronia.

Kaui npambis a i b mapajielbHBISA, TO aApPa3Ki,

%T—:‘*: AKis ImaKas3BaoIlb I'S9ThIA IpPaMblsd, HIKOJI He IIe-
b pacaKyIia, KoJabKi 0 ix Hi magay:kaii (poic. 28).
Poic. 28
3.2. MpameHb

A3HausHHe. IIpamMeHeM Hal3BIBaelllla YacTKa IIpaMoii, abMexkaBa-
Hasd aJgHBIM DYHKTaM.

IIyHKT, aKi aOMAKOyBae mpaMeHb, HAJEKBIIb
IMpaMeHI0 1 Ha3bIBaellla naiamkxKam npameHs.
ITpamens GsackoHIB (Y ansin 6ok). Er a6asmaua-
eIllla aJHOM MAaJIoi JiTapaii abo A3BIOMAa BAJJiIKimi
Jitapami jarminckara aJjgasiTa, IPBIYLIM Ha Tep-
IIIBIM MeCIIbI 3ayCEnbl 3alicBaellla MavaTakK Ipa-
MeHA. JIpyri MyHKT Mo:ka OBIIL He aJ3HAYaHBI Ha IpaMeHi. KH
ImaKasBae HallpaMaK IpaMeHs, HAIPBIKJIAA AK OYHKT B Ha mpame-
Hi AB (pbIC. 29).

npamenbs

a

Poic. 29
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A3HauysHHe. JIpa mpaMeHi HA3BIBAIOINA AAaJATKOBBIMI (IIpOILi-
JIeTJIBIMi), KaJIi SHBI MAIOIb aryJbHbI MadYaTak i Jd-
JKallb HA aJHOW IpaMOI.

Ha pricyrry 30 makasadbl JagaTKOBLIA IIpa-
PBICYHKY Aan p dadamKosbia

meH1 OM i OK. fHBI nanayHAIONL aA3iH agHaro npameni

na mpamoii. Kab mabymaBamnp IIpaMeHb, JaJaT- >
KOBBI Ja Jaji3eHara, JacTaTKOBa MOPaloy:KbIIb M 0O K
Ians3eHbl IIpaMeHb 3a SAro IavaTak Y3JI0ViK Poic. 30

IIpaMoi, Ha SAKOU JIAXKBIIb MaJ3€Hbl IIPaMEeHb.
JI100bI yHKT Ha IIpaMmoii pas3biBae se Ha aBa
ITagaTKOBBIA IIpPaMeHi.

3.3. Agpa3aK

A3HauysHHe. Ampss3KaM Ha3bIBaelllla YacTKa IpaMoil, abMexkaBa-
Had AByMa NyHKTaMi.

IlyuxkThI, aKia aOMaxoyBarmoIb aapd3akK, A M B
HaJle)Kallb aApa3Ky 1 Ha3bIBaWOIIla KaHIIaMi
apa3Ka, AacTaTHiA IIYHKTHI aapa3Ka — dAro
yHyTpaHbIMi nyHKTami. Ha pricyHKRy 31 maka-
3aHbl aapa3ak AB 3 kaumami A i B. IIyagt M — C
VHYTpPaHbI IYHKT aapaska AB. A /

Kaui xau1pl agpasKa JsgKallb Yy PO3HBIX Hay- D
IIJIOCKACI[AX aJHOCHA MPaMOii, TO I'aThI aipd3aK g
nepacAkae IIpaMyl, a KaJi JdKalb y aJaHOu B
nmayIJiocKaciii, To He Iepacsakae. Ha pbicyH-
Ky 32 KaHIbl aJpa3Kka AB JasaKalpb y PO3HBIX
naymnjocKaclAax aJHOocHa IIpaMoM a, 1 €H IlepacsdKae IIpamMyio a.
Kananer :x aapsska CD jsa:kallb y agHOM IIayIJIOCKacIli, i €éH He
repacAakae Irpamyo da.

Kami nmpel HakJgagauHi agpsskKay ixX KaHIBI Ccymaaylb, TO IIa
aKciémMe mpaMoOM TaThlA aApd3Ki cymaaynb ycimi cBaiMi OyHK-
TaMmi.

Poic. 31

Poeic. 32
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A3HauysHHe. JIBa aapas3Ki HazbIBaIOIIla POYHBIMI, KaJi ix MosKHaA
CYMsCIiIb HaKJaJaHHEeM.

Basxkuaii xapakTapbICTBIKaN agpa3Ka 3’ AYIIdeIiia Aro 0ayH#colHa.
VYmnacmiBacmi may:KbIHI aapos3Ka: KOMXKHBI aIpd3aKk Mae
Iay:KbIHIO, BBIPA'KaHYIO JaJaTHBIM JIIKaM; POYHBIM aapa3KaM aj-
MaBAJAIOIb POVHBIA MaV:KbIHiI, OOJBIIIaMy anpa3Ky — OoJibIIas
may.xkbeiHa. I HaagBapor.

AKciéma BbIMAPIHHA aapa3kay. Kaxi Ha aapassky y34ub MYHKT, TO
€H pas3ab’e maa3eHbI aApPI3aK HA JBa aapPI3Ki, cymMa Jay:KbIHb
AKiX poyHa Aay:KBIHI Jag3eHara ajapaIska.

AKciéma agKknagaHHa agps3kay. Ha aro06bIM nmpaMeHi ag Aro ma-
YaTKy MOSKHA aaKJaciii aapal3ak mAan3eHall JaysKbIHi, 1 mpPbHI-
TBIM TOJBKI aja3iH.

Ha pricyuky 33 nyHKT C JAKBIIb Ha aapo3-
Ky AB. Ila axciéme BBIMAPIHHA anpa3Kay
Poic. 33 BbIHiKae, mTo AC + CB = AB.

. Capa03inaill anpas3Kka Ha3bIBaeIIa IIyHKT, IKi
E M F n3ejinp aapsl3aKk Ha ABa POYHBIA anapaski. Ha
peicyHKY 34 nyHKT M — capsasina agpaska EF,
r. 3a. EM = MF.

Poic. 34

A3HausHHe. AjJerjiaciio ImaMmisk AByMa IYHKTAMi HasbIBaellla
Jay:KbIHSA aApasKa, AKi 3Jiydae T'dSThIS MYHKTHI.

Ha peicyHKY 35 aajersaciip mamisk IyHK-
tTami K i N poyHa nmay:KbIHI aapaska KN.
Poic. 35 A namnep BeIKaHaie 3agaHHe 1.
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3apaHHe 1

Hazagine 3yce anapsski (maxasaubld i Tbid, N

BilaphbICHI AKiX MOKHA MaKasallb) 3 KaHIIaMi

¥ ansHauaHBIX HA PBICYHKY IIYHKTAaX. C B a

3uanpgsine
agpas3Kay.

aryJbHYI0 KOJIBKACIb T9TBIX A

3.4. JlomaHan

Ha peicyary 36 anpsski AB, BC, CD, DE B C
i EF macnamoyHa 3JiydaHBI cBaiMi KaHITaMi: F

anpazaxk BC

dak CD sayuanbl 3 agpaskam BC i rartaxk ga-
Jeii. ArpeiMaHaa (Qirypa yayiasde caboii Jjioma-

3Jay4YaHbl 3 anpaskam AB, aapa-

Hyi0 ABCDEF. Ilaka3aubls aaps3Ki Ha3bIBAIOIL- D
1a 36énami nomaHau, a nyHkTel A, B, C, D, E Poic. 36
i F — sapwbvlHami momaHau.

A3HauysHHe. JlomaHal HasbIBaeIIa reamMerpbiuHaa ¢irypa, yTBo-

A3Ha4ysHHe.

paHas ajapa3KaMi, HacadmZoYHa 3JIyYaHBIMiI cBaiMmi
KaHIlaMi, y AKOM HIifAKiA JBa cyceaHisA 3BEHBI He
JSKanb Ha agHOM mpamoii. Jlay:keIHE JoMaHau
HalbIBaeIIla cyMa JayKbIHL de 3BEHAY.

JlomManasa HasbpIBaellla 3aMKHEHal, KaJi ImadyaTrak
de TepIIara 3BSHA CyIaZae 3 KaHIIOM AaIllOIIHATA.
Y amBapoTHBIM BBIIALKY AHA HA3LIBACIIIA HE3AM-
KHéHal. JlomaHad HasbIBaela mpocTaii, KaJji aHa
He Mae caMallepacsAusHHAY 1 HisIKig gBa de 3BEHBI,
aKpaMsd cyceAHiX, He MAalOIlb AryJILHLIX IYHKTAY.
Y amBapOoTHBIM BBINAAKY STHA Ha3bIBAEI[lla HAIIPO-
craii (pwic. 37).
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X

npocmas HaAnpocmas npocmas
He3aMKHEHAA He3aMKHEHAA 3aMKHEHAA He 10MaHas
JIOMAHAA JIOMAHAA JAOMAHAA
Poic. 37

IIpocrasa 3amMKHEHaA JoMaHasd Ha IIJIOCKACIIi HalbIBaeIlla MHO-
2a8yzoavHiKam. 3BEHBI I'9Tall JIoMaHayl Ha3bIBAIOIIla CTapaHaMi Ia-
Tara MHOTaBYTOJbHIKA, a BAPHIbIHI — BAPIILIHAMI MHOTaBYT'OJIb-
HikKa. [lepvimempam MHOTABYTOJIbHIKA Ha3bIBaeIllla cyMa JayKbIHb
saro crapoH. YacTka ImjaocKaciii, abMekaBaHasi MHOTaBYTOJbHiKaM,
Ha3bIBaelllla NJAOCKIM MHO2A8Y20/bHIKAM.

Haneii, pasraamaoybl IJIOCKiA MHOTaBYTOJbHIKi, CJ0Ba «ILJIO-
CKi» V:KbIBaIlb He Oya3eM.

Anpssak, MITO 3Jiyyae BSAPINBIHI MHOraBYyTroJIbHiKa, SAKid He
HaJIesKallb aJHOM cTapaHe, HasbIBaela daro owlgzanaanrw. Kamdi
MHOTaBYTOJIbHIKA TPhI CTapaHbl, TO ¥ AT0 TPHI BAPHILIHI 1 TPHI BYT-
JIbl, i €H Has3bIBaelllla TPOXBYTroJbHiKaM (pbic. 38, a), Kaji 4aTbIPhI
cTapaHbl — YaThIPOXBYTOJbHIKAM, KaJi OAIlb — IIANIBYTOJbHIKaAM
(pwIc. 38, 0) i ratak gaseii.

a) Ha peicyHKyY 38, 6 makasaHbl YaTBIPOXBYTOJIb-
HiK ABCD ca crapamami AB, BC, CD i AD.
Y saro uwareipwel Byrawl: LA, /B, Z/C, ZD i ng3Be

6) neiaradaiti: AC i BD. IleppIMeTp raTara 4aThIPOX-
BYTOJIbHIKA:
P,gcp =AB + BC + CD + AD.
) IIper ykazaHHI MHOTaBYTOJIbHIKA A0 BAPIIBIHL
8 B

3amicBaronIia nacai0oyHa, MadyblHAIULI 3 JII000H
m&sﬂ’ BAPIIBIHLI 1 ¥ mi00bIM HampamKy. Hamnpwikiaarn,
au»’“ CBAD — rara Tol »Ka 4aThIpOXByTrosbHIK ABCD.
A D Cambla BAJOMBIA BaM YaThIPOXBYTOJBbHIKI —
Poic. 38 raTa IIpaMaByTOJIbHIK 1 KBaapaT. Y IIpaMaByIroJib-

C
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HiKa yce BYIJIbI IpaMblsd, a IIPOIiJIETJIbIA CTOpa-
Hbl poyHbIA. KBagpar — raTa mpaMaByTOJIBHIK,
y dAKora yce cTopaHbl poyHbIsA. Ha pbeicyHKY 39
ABCD — upamaByroibHik, MNPK — KBajapar.
ITasHell MBI HaA3iM a3HausHHE MpaMaBYyTOJbHIKA 1
KBajpara i magpabasHa pasriensiM ix yJaciiiBaciii.
A maxkynap OyaseM KapbICTaIllla AaA3€HBIMi Vay-
JIeHHAMI.

A ngamnep BeIKaHaiIe 3agaHHe 2.

3apaHHe 2

Ay JoMaHyio Yayase caboil «30pauKay 3 BAPIIhI-
HAMIi ¥ aI3HAYAHBIX OYHKTAX?

3apaHHi pa § 3

o
c'; ﬁ.y PALLAEM PA3AM
i

K/1l04aBbiAa 3a4a4bl

BJ I_C
1 []
A D
No—
(1 [
M K
Poic. 39

3apava 1. Ha adpasky AB, poyrvim 24 cm, ad3navausv. nyukm C.
Adpaszax AC Ha 6 cm O6oavwbl 3a adpasax CB. 3Halicui daljicvlHIO

adpaska AC.
PamosuHe.
Haxait CB = x cm, Tagel AC = (x + 6) cwm.
4 ¢ B Ma axciéme BRIMAP9HHA aapaskay AC + CB = AB
Peic. 40 (pwic. 40), r. 3H. (x + 6) + x = 24, 2x + 6 = 24,

2x =24 - 6, 2x:18,x=%:9, agKyJIb

AC =9 + 6 =15 (cm).
Anxas: 15 cm.

3ajjeaza. Y nmanedIbiM IPHI PAIISHHI 3a7a4 MBI He OyZ3eM cIachLiIala

Ha aKCiéMy BEIMSPIHHS aJipa3Kay.
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3apavya 2. Ha adpasky AB adsnavauvr nyukmust C i D (pwic. 41).
3nailcyi dalyacoiHio adpaska CD, kani: a) AB = 36 cm, AD = 23 cwm,
BC =19 cm; 6) AB =a, AD = b, BC = c.

A C D B
Poic. 41

Pamosune.

a) DB =AB — AD = 36 — 23 = 13 (cm),

CD =BC - DB =19 — 13 = 6 (cm).

0) Kami ckumacmi agpaski AD i BC, To arpnIMa-
erima anpa3ak AB 1rioc axapasaxk CD. Apcionb
CD=AD + BC-AB=b+c¢ - a.

Ankas: a) 6 cm; 0) b+ c — a.

3apava 3*. Ha adpasky AB, pojnoim 42 cm, ad3navanvt nynkm M.
3Halicyi adaezaacuyb namixe capadsinami adpazkaly AM i MB.

A C M D B
a a b b

Poic. 42

Pamosune.

Haxait C — capsasina aapasska AM, D — csapa-
ns3ina agposska MB. A6asnaubim AC = CM = a,
MD = DB = b (pric. 42).

Tanpt AB =2a +2b= 2(a+0b), a CD=a+b.
3HaubIlb, CD = %AB = 21 cm.

Anxas: 21 cm.

3ajeaci. 1. Y manmseHail 3amaubl MBI JaKasaji yiaaciiBacinb: «Kaai nHa
adpa3ky a03HAYAHbL NYHKM, MO adNLezaacub namix capad3inami ampulma-
HblX a0pa3kaly poyHa nanoge dadsenaza adpa3Ka».

2. CuBep:xaHHi, axig Oyaylpb JaKasaHbl HaMi ¥ KJIIOUYaBBIX 3aJadax, MO-
TyIlb Y JaJeHINbIM BBIKAPBICTOYBAIIA SAK BAAOMBIA YJIacI[iBacIiri.

-

PALLUAEM
CAMACTOMHA

1. Apnsmaure y CIIBITKY YaTbIpPbl IYHKTHI A, B, C i D, HiAKiA TpHI
3 AKiX He JsXKaIllh Ha agHou nmpamoii. Ilakakbile Bizapbichl Ipa-
MBIX, AKif Ipaxonssalb IIpas Iapbl M'9THIX IYHKTAY. SalillIbIIe
raTheld npamblsa. IlasHaume mpamMeHi 3 mauaTkaM y OyHKIe B.

2. Ha npamoii agsuauaHbl OyHKTEI A, B i C Ttak, mrro AB = 14 cwm,
BC = 32 cm, AC = 18 cm. BeisHausbllie, AKi 3 TyHKTaY JISKbBIIb
maMisX AByMa 1HIIBIMI.
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a) 6) 8) 2)
Poic. 43
a) Ha anpssxky AB, poyHbIM 56 cm, aa3Hauanbl IDYHKT M.
Anpasak AM Ha 4 cm MeHINIBI 3a aapaldak MB. 3uaiasime aapa-
3axk BM.
0) IlyuxT P nsa:xblllb Ha anpasky EF, poyabiMm 24 nm. Anps-

3axk EP y 3 pasnl OoJbIlbl 3a aapssak PF. 3Hanpasiie anajer-
Jacib aj cApaA3iHbl aapaska PF pa nmyHKTa E.

Ha anpssky AB aasuauvanbl TyHKTBI K i M Tak, miTo oyHKT K

JSKBINE mamisk nyHkTami A i M, 3AM = 2MB, AK = 2KM,
anpasak AK ma 12 cm 6GoabIinbl 3a aapas3ak KM. 3uaiasine an-
Jerjacib nmaMi:k myHktami A i B.

Hansensl Tpbl IyHKTHI A, B i C. BpicBetirinie, 11i MOTyIb AHBI
JsdKanb Ha aJHOU IIpaMoi, KaJi:

a) AB =5 cm, BC =10 cm, AC = 8 cwm;

0) AB = 6,8 nm, BC = 12,3 om, AC = 5,5 nMm.

SIK HaspIBaelllla KoKHaA JIOMaHasdA, IIaKasaHas Ha PHICYHKY 437

ITaxkaskbIlle BimapbIc: a) TPOX3BEHHAW mIpocTail He3aMKHEHAN
Jomanali; 0) 4aTBHIPOX3BEHHAN MpocTall 3aMKHEHAN JiIoMaHAal;
B) IAII3BEHHAN HAMPOCTall He3aMKHEHAU JIOMaHAaM.

Hansena naiisBéHHaA He3aMKHEHAadA JioMaHadA. KokHae HacTym-
Hae 3BSHO, MMAYBbIHAIOULI 3 Apyrora, y 2 pasnl OoJibIllae 3a Mams-
panHde 3BAHO. [lay:KbiHaA jgomaHait poyHa 186 cm. 3Haiiazime
Iay:KBIHIO caMara BsJliKara se 3BsHA.

llanzeHa TpPOX3BEHHadA B3aMKHEHad JioMa-
Hasa ABC (pwic. 44). Illyaxktet M, K, N — ca-
paasinsl ge 3Bénay AB, BC i AC. IlyakTsr P,
E, G — capspnsiunsl aapasskay MB, KC i AN.
3uanasine gay:kbiHi0 JoMaHait ABC, KaJIi:
a) PB + EC + GA = 12 cwm; A4 G N ¢
0) AP + BE + CG = 108 cwm. Peic. 44
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10*. Ha axpasky AB agsHauausl oyHKTEI M i K Tak, mto nyHKkT M
JSKBIIE maMisk nyHkTami A 1 K. 3manasime ajJersgacib
namisk capsasinami agpasskay AM i KB, kaii:

a) AB = 32 cm, MK = 12 cwm;
0) AB =a, MK = b.

11*. Ha niockacii azsHauvana 10 myHKTay, HiAKig Tpel 3 aKix
He JIs:Kallb Ha agHouW mpamoii. KosbKi icHye aapaskay, IITO
3JIy4alollb Iapbl I'dTHIX IIyHKTaYy? Pamibiiie rarty 3amauy ajs
100 nyaKTay; A4 n OyHKTay.

N P
12*, Ha xaurax MK i KD xy0a ag3HadyaHbl IYHK- 7 : =
™ E i G (pwic. 45). 3 mpambix AD, MN, T K
AM, NP, BC i DC BbIOepblIlle ThbIf, SKifd E\G
mepacsakae mnpamasa EG. Bamimbine $ce Bl €
IIPOCTHIA JIOMAHBII 3 KaHIAMi § IIYHK- ,
tTax A i P, 3B6HBI SKiX 3’ ayiadionia kagrami 4 D
KyoOa. Poic. 45
= \ NnAABOA3IM
| Bl | ok
Bepaem

1. Akciémy mpamotii.

2. AsHausHHe TTapajejJbHBIX IIPAMBbIX.

3. AsHausHHe IIpaMeHs, JaJaTKOBBIX IIpaMeHY.

4. AsHausHHE aapd3Ka, POYHBIX aapas3Kay; aKCiéMy BBIMAPIHHA af-
po3Kay.

5. AsmausHHe ajJjerJiaciii maMisXk IMyHKTaMi.

6. AsHausHHe JIOMaHall, 3aMKHEHAN JIOMaHal, IIpocTaii JoMaHaii.

7. AsHausHHe MHOT'aBYIroOJIbHiKAa, IIephbIMeTPa MHOT'aBYTOJIbHIKA.

Ymeem
1. BygaBamns mpaMeHb 3 MavyaTKaM y JaA3eHBIM IIYHKIE i MpaMeHb, JaJaT-
KOBBI JIa Jaj3eHara.

2. Agkjamans Ha IpaMeHi ajg aro ImavaTKy afgpssak Jam3eHail maysKbIHi
IphI AamaMose JiHelKi abo IILIPKYJId.
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feamempeoia 3D

T'eamerperunae 1mesa, 1a-
BepXHA fAKOTa CKJagaena 3 ‘
KaHeuyHall KOJbKaclli MHOTaBy-
roJbHIKAaY, HasbIBaeIla MHA2a- \(
epaHHikam. MHararpaHHikam
3’ayiasdernia OpaMaBYyTOJIbHBI
mapaJjejieninen, yce II3CIb
rpameil AKOora — IPaMaByTOJIb-
HiKi (ppic. 46). HayKbIHI TPOX AT0 KaHTay, AKiA Malolb aryJabHYIO BSAP-
ITBIHIO, Ha3LIBAIOIIIa BBIMAPIHHAMI IIpaMaByroJibHaAra IapaJjejelrimezna.
I'sta aro mayKbIHA, ITLIPBIHA 1 BBIMIBIHA. Hampoeikaan, AD = a, DC = b
i DD, = ¢ — BBIMApPYHHI mapajeneninena. A6’ém mapaJseserinesa 3Haxo-
a3Aanb na gopmyse V = abe.

MHQA2A2PAHHIKL

3anmava. YV npamasyzonvraza napagenenineda

B, ‘
: G (2z. pvic. 46) nepvimemp epani AA, DD poyjust 20 cm,
Ay : D: epany ABCD — keadpam 3 nepvimempam 16 cm.
i . 3Haiidsiye:
B/i_____ e a) dayxcovinio npacmopasaii romarnaii ABCC,D,A;;
y b 0) nepvimemp i naowny epani DD,C,C;
= a = 8) a6’ém napasnesenineda.
Peic. 46
MadanaseaHHe

Camanér xammanii «BeaaBisg» aKbIMIIABIY
nayséTr na Mmapiapyie Minck — Mariney — To-
mesrb — Bpact — I'pogra — Bimebck — MiHck
(prvic. 47).

a) BeisHaubllle IPBIKJIATHYIO Jay:KBIHIO 3a-
MKHEHAM JIOMaHal raTara MapIiipyTy, BEIKapbIc-
Tayuisl KapTy Beaapyci a6o IHTapHIT.

?
pogHa MiHck  Marinéy

\
S

0*) BricBeTJrinie, v AKi 3 rapagoy Tps0a BbI-
Jeriens 3 Mincka, kab, macasagoyHa HaBeqayIIlbl { BpacT
Ha3BaHLIA rapaAbl Ia rag3iHHikaBaii CTPSJIIEI i
BApHYYIIbICcA ¥ MiHCK, aTphIMaIlh caMbl KAPOTKi
MapmpyT. Poic. 47
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2,5

5,4 316

PaanbHaa ceamempebis

Ecup 12 meramiuneix TpyO mayKbIHEI 6 M KOKHAA.
HeabxogHa 3 rareix Tpyb 3pabiilh KapkKac IJs rapaska
y (opMe mpamaByroJibHaAra IapaJjeJelinesa IIIbIPbI-
HEH 3,5 M, may:KbIHEN 5,4 M i BuImbIHEN 2,5 M. TpyOs!
paspasamllb Ha aApa3Ki matpsdHail gay :KeIHi i MaIyOIlb
ma ByrJjiax Kapkaca.

Brismaubllie: a) KoJbKi TpyD moiim3e Ha Kapkac ra-
paska mpbl CAMBIM 9KAaHOMHBIM BapbISHIIE pPas3pasaHHd;
0%) KoJbKi mpamaHTay aJ BBIKAPBICTAHBIX TPYO Ioiinse
VY agXxombl.

§ 4. AKpyXHacub i Kpyr

A3HauysHHe. AKpysKHACII0 Has3bIBaeIlllla reaMeTpbluHas Girypa,
sAKad CKRJIaJaelIa 3 ycix NyHKTay ILJIOCKAacIli, poyHa-
agmaJieHbIX ax Jaj3eHara OyHKTA, AKiI HasbIBaellla
USHMpaMm axkpy:KHaCIII.

Pagprycam akKpysKHacCI[l HasbIBaeIllla aJpas3aK, AKi 3jaydae
IPHTP aKPYsKHACII 3 MyYHKTAM Ha akpy:KHacImi (abo may:KbIHS TI'9-

Tara agpasKa).

Xopaai axpy:KHacIli HasbIBaelllla aapasak,
AKi 3JydUae aBa IIYHKTHI aKPYKHACIII.

JpIsMeTpaM aKpy’KHACI[I Ha3bIBaelna Xop-
Ia, AKas IIpaxoAs3ilnb IIpas IPHTP aKpPyKHAaCI.

Jyroii aKpysKHacCI[i HasbIBaeIIla YacTKa
aKpysKHacIli, a0OMerKkaBaHasdA JByMa NIYHKTAMi.

Ha peicyaky 48 myHKT O — II9HTP, aapa-
3ax OC — pagwlyc axpyskHacii. Pageiyc aba-
3Hayaronb Jitapait R (abo r): OC = R. 3 asHa-
YPHHSA aKPY’KHACI BbIHiIKae, MITO yce pajablyChl
POVHBIA IIaMisK caboii.

Ha pricyary 49 mnakasambl: xoppa EH,
nyra KM (abasnauaerniia: UKM), neiamerp AB.
IbpiaMeTp cKJagaerniia 3 ABYX pazablycay. Tamy
yce ObIAMEeTPhI aKPYsKHACIIL POVHBIA IMaMisK caboii.
Herssmerp AB criagaerina 3 paasrycay OA i OB,
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ankyab AB = OA + OB = 20A. [Ieiamerp abasHavarions Jitapait D

(abo d). Tager D = 2R.

JI100bIa OBa IYHKTHI aKpPysKHACII pas3OiBamIb se Ha a3Be AYTi,
AKig panmayHAONL aaHa aJHy Jga akpyskHacHi. I'aTeia ayri tak i
HasbpIBaoImna — dadamkosvimi. Kabd amposHiBamp Takis ayri, ix
yacaMm abasHauawIib TpbiMa JiTapami. Ha peicyHky 49 myri AKM

i AHM — pnamaTKOBBIA.
A mamnep BeIKaHaiIe 3agaHHe.

3apaHHe

Hagagille sjieMeHTBHI aKpysKHacCIli, HaKa3aHbIA Ha
PBICYHKY. fIKi syieMeHT akpy:KHACIIL He ITaKkas3aHbI?
Koabpki ycaro ayr akpy KHacIi maxasama?

A3HauysHHe. Kpyram masbIBaelna yacTKa IJIOCKAcCIi, abOMe:KaBa-

Had aKpyHHAaCITIO.

IIyHKTBI aKpysKHACI[i TakcamMa HaJeXXallb
Kpyry (peic. 50). Tamy msHTpP, paablyc, xophaa i
IBIAMETD Y Kpyra ThIA K, IIITO i ¥ fATr0 aKpy:«K-
HAaCIIi.

YacTKka Kpyra, ssKad 3HaxXOoA3iIIa maMmisk JBy-
Ma pajblycaMi, HasbIBaellia cekmapam. Hactka
Kpyra, sKas 3HaxoA3iIIa mamisk AYyTrol akpysK-
HacIli 1 xopaaii, IITO 3Jiydyae KaHIIbI Ayri, Ha3bI-
Baera cezmenmam (poic. 51). JIBa panabrychl
pasbiBaroIb KPYT Ha IBa CeKTaphbl, Xxopaa pasbiBae
KpYyr Ha IBa CEerMeHTHI.

Ilajjakpyxcracyio Ha3bIBaeIIla Ayra axkpyxK-
HacCIli, KaHIIbl AKON 3’ AYJAIOIIa KaHIaMi IbIsd-
MmeTpa. Ilajjkpyzam Ha3bIBaellla dYacTKa KpY-
ra, abMe:kaBaHas IIayaKPY:KHACIIO 1 OIbIAMET-
pam, dKi 3aydyae KaHNBI mayakpyskHacri. Ha

aKpyicHacuyb

Kpye

Powic. 50

cexmap ,

A
0/ B

oy

cezmenm
Poic. 51
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peicyuky 49 nyra AKB — mnayakpysKHaciib, cermeHT AKB —
nayKpyr.

Byran, BaApmbIHA ssKOra 3HaXOA3iIa ¥ IPHTPHI aKpy:KHACII,
Has3bIBaernIa ysnmpaavHoim Byraom. Ha peicyary 51 LAOB = o —
IPHTPAJIbHBI ByTaJl.

AxpyskHacIi (Kpyri) poyHBIA, Kaji POYHBIA iX PabIyCHI.

I3Be aKpysKHACI[i MOTYI[b HE MeIlb aryJbHbIX IYHKTaY, MOTYIlb
nmepacsakaiia y IByxX OyYHKTax a00 JaThIKaIllla agHa Ja agHOU y ani-
HBIM IIYHKIIe. AKPYsKHACI[i po3Hara pajblyca 3 aryJIbHBIM II9HTPAM
Ha3bIBAIOIIA KAHUIHMPbLYHbIMI. HacTKa IJIOCKACII] IIaMiK A3BIOMa
KaHIYHTPLIYHBIMI aKPYKHACIISIMI HasbIBaeIla Kaavyom (peic. 52).

(Jo(@( 00

He nepacaKanuya nepacaKanuya damulraouya KAHUIHMPbLYHBLA

Pobic. 52

3apaHHi pa §4

-»
‘ PALLUAEM
— CAMACTOMHA

13. Ha pricyuky 53 maxkasaHbl aKpPyKHacIb i
Kpyr 3 mpHTpamM y IOyHKIe 0. 3amimibiine
paJbIyChl, XOPIbI, IOBIAMETP, AKis-HeOyAs3b
TPBI AYTi aKpysKHACIi, aa3iH ceKTap i aasiH
CerMeHT Kpyra.

14. Pamrwllie HACTYIHBIA 3agadbl (TJI. pbic. H3):
a) Kami OC = 12,5 cm, To yamy poyHa amay-
JKBbIHS aaps3ka AB?

0) Kami AB = 118 cm, TO wamMy poOYyHa aajerJyiacib IIaMisk
nyakrami D i O?
B) Kami AB + OC = 48 cm, To uamy poyHa cyma DO + OB?

15. siamerp akpyskHAacIli poyHb! 39 cm. Hay:kbrai xopa MK i MN
POVHBI paablycy, OHTP O aKpy:KHACII JAMKBIIL YHYTPHI BYT-
aga KMN. 3uaniagine pay:KbIHIO 3aMKHEHan jgomanaii OKMN.
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16.

17.

18*.

19*.

I3Be akpy:KHAacCIli pa3dMelTyaHbl TakK, IIITO KOMKHAA ITPaxoasinb
Impas IPHTP Apyro axkpyskHacii. I[sHTpHI akpy:KHaciein i
MMYHKTBI iX IepacAYsHHA 3’ AVIAIONIIA BAPIIBIHAMI 4aTBIPOX-
BYTOJbHiKa. S3HAHA3i1le IIephbIMeTp I'aTara 4aTbIPOXBYTOJIbHIKA,
KaJIi IbIIMeTp aJHOM 3 aKpysKHacCIell POYHBI 7 CM.

Xopael AB, BC, CD poyHBI pagblyCcy aKpysKHacCIi 3 IPHTPaM
y nyHkine O i gpiamerpam AD. IlepbIMeTp 4aTBIPOXBYTOJbHI-
Ka ABCD poyubl 60 cMm. 3Haiaziine IbIIMeTp aKkpysKHAaCII.

HIbissMeTp KoJia Bejacimena poyHBI 64 cwm.
Hay:xkbpiHIO aKkpysKHacii C 3HaX0oA3ANb IIa
dopmyae C = 2nR, nzent = 3,1415..., R — pa-
nelyc. BesacinmeabIcT mpaexay Ha BeJsacimense
100 m. Koapki moyHBIX abaporay 3pabijia
KOKHae KoJja BeJsacimema? Ilper pammasuHi
KapbICTalIeca KaJbKyJATapaM.

Ha aapssky AB aasmauanbsl nyHKT C, AC = 6 cm. Bagowma,
miTo afapaski AB i CB 3’ayiamoniia IblaMeTpaMi akpysKHaCIe.
3Haliasile aajerjgacib DaMiK IPHTPaMI I'9THIX aKpPysKHAaCIEH.

PaanbHaa ceamempbisa

Ha ayramaGOinbmaii IIbIHe €cIlb MAapKipoyka, sKas mIaKasBae sfe IIa-

Mepbl, Hampbeikiganx 195/55 R16 (peic. 54). Jlik 195 abasmauae IILIPLIHIO
MILIHBI ¥ MijJiMeTpax. ¥V maaseHbIM BBINAAKY IMbIPLIHSA IIBLIHEI poyHa 195 MM,
a6o 19,5 cm.

Hpyri mik 55 aGasHauae BBIIIBIHIO IITBIHBI, ab00 BBIIILIHIO s€ IIPOQisio,

BBIPDAYKAHYIO ¥ TIpaIHTaX aj se IIBIPBbIHi. ¥ HAIIBIM BBITAAKY raTa 55 %
am 195 MM, r. 3H. npeikjJagaa 107 mMm, ado 10,7 cm.

B8bLULbLHA

(%)

OvLamemp
(yans)

ULbLPBLHA

Oviamemp

L GLLUbLHA
npoginio

WblPblHA

Poic. 54
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I mapoamne, Hagmic R16 abasHauae YHyTpaHbI ALIAMETP MILIHBLI, BhIpasKa-
HbI ¥ nmaaax. [lakoabki 1 manag = 2,54 cMm, TO IJis HaMIa#W IIBIHBI aTPbIMaeM
16 - 2,54 cm = 40,64 cwm.

3apava. Ha meme Artmotion Spike, Bripabuenaii Ha <«Benmbire»,
crainbs Mapkipoyka 185/60 R15. Bei3Haubllle IMBIPLIHIO IMBIHBI, BBIMILIHIO
mpodiso, YHyTpPaHbl ABIIMETP i HPBIKJIATHYIO aryJbHYIO BBINIBIHIO KOJA,
T'. 3H. ATO BOHKABLI AbIIMETP Y CAHThIMETPAaX.

Hixaea eedays. Kamnania «BenmbiHa» BbI-
IIyCKae INLIHBI [JIs JIEFKABBIX 1 I'PysaBBIX ayTa-
mabinay. Ha ayrobycax i Tpameiidycax Bemapyci
mbIHbl Maonb Hagmic BELSHINA. Ha kap’epHbIX
camasBayiax BenA3 TakcaMa yCcTaHOYJIEHBI IITBIHEI
rotaii Oesapyckaii Kammaii. BroImnima Takoii
ILIHBI Jacarae 3 M 75 cm. CamasBay BenA3 ceprri
75710 3’ayaseriia caMbIM BAJIIKIM y cBelle i 3aHe-
cenbl § Kuiry pakopaay I'iaaca.

feamempeoia 3D

Kaui Kpyr BApIens Kajasa Aro AblAMeTpPa, aTphIMaelllla reaMeTphluHae
mesa, AKoe BBI f06pa Bejaene, — wap (peic. 55). Ku Takcama mae mpHTD,
paznbiyc, auismerp. IlaBepxHsa mmapa HasbiBaera cgepaii. Cpepa — raTa
abaJioHKa Iapa. Axjerjacipb aj IPHTPA IIapa ga Jooora myHKTa chepsl
poyHa paznelycy mapa. I[plaMeTp IIapa poyHBI IBYM PagblyCcaM.

-

LS
o
)
&

CI'\' Poic. 55

Kami mpaBectii miockacib, AKas mepacsakae Imap, TO ¥ CAUY9HHI aTpbI-
Maemna Kpyr. Kani cakyuaa miockacub Oyn3e mpaxonasinb mpas IPDHTP
mapa, pagelyc R aTpeIMaHara Kpyra 0yase POyVHBI pajblycy IIapa.

3amaua. Cyma adzneznacueil ad ysumpa wapa 0a mpox nyHKmay Ha
20 nasepxHi pojra 24 cm. 3naild3iye dvitamemp wapa.
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§ 5. Byran. Bigbl Byrnoy

A3HauysHHi. Byraa — rara reamerpbluHad ¢irypa, yTBopaHasa
IByMa TPaMEHAMi, IITO BBIXOA3AIlL 3 aAHATO ITyH-
KTa, i vacTkayl IJOCKAacIli, AKYIO0 SHbI aOMaKOy-
BaIOIIb.
JIBa ByTJIBI Ha3BLIBAIOIIla POYHBIMI, KaJi iX MoKHa
CYMSACIIIh HaKJaJZaHHEM.
BicekTpsIcaii Byria HasbIBaeIllIla IpaMeHb, SKi BbBI-
XOA3iIb 3 BAPMIBIHI ByIJIa 1 A3eJinb Aro Ha ABa
POVHBIA BYTJIBLIL.

A3HaysHHe. Pa3ropHyThIM Ha3BIBaeIllla ByTaJ, CTOPaHBI SKOTa
3’ AYIAONIA JaJaTKOBBIMI ITpaMeHAMi.

Ha pricynry 56 mpamenb AK — OGiceKTpsIica

. B
Byraa BAC i /BAK = ZCAK.

Ha pricynrky 57 Byram ABC — pasTopHYTHI, mpb»C“K
npameni BA i BC — pagaTtkoBbid. [Ipyrasa (Hesa- gL
(apbaBaHasna) maymiockacipb agHocHa nmpamon AC 4 c
TaKcaMa 3ajae pasropHyTesl Byraa ABC. Poic. 56

Byrabl BeIMAparma y rpagycax, MiHyTax, '
cekyHmax. I'pamycam HasbIBaelia ﬁ JacTKa
pasropHyTara ByrJia i abasHaudaeriiia 1°; pasrop-  Paszoprymot 8yzan
HYTHI ByraJ poyHbl 180°; 6710 YyacTKa aJHaro rpa- 180°

D
Iyca HasbIBaelllla MiHyTaud i abasHauaemia 1'; A B C
% yacTKa MIiHYTHI HasbIBaelllla CeKyHaau i Poic. 57

abasHauaerma 1”.
Byran, poyusr 5 rpagycay 20 MmiHyT
3apaHHe 1 i 85 cexyHnz, 3amicBaena Tak: 5°20'35".
3aMecT «TpafycHas Mepa ByIJia poy-
e . Ha 20°» yacTa raBopailb «Byraj POYHBI
HacIb ByIJIOy a i 3, raJri: o .
o = 62°50'30", 20°», 3amecT «3HAWCI[ I'PagyCHYIO0 Mepy
B = 12°20'40". ByIJIa» TaBOpallb «3HAMCIII ByTaJ».
A manep BeIKaHalilie 3agaHHe 1.

3Hanazime cymy i pos-
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A3HauysHHe. Byrax, poyuel 90°, HaspIBaellla HpaMbIM; BYTAJI,
MeHINBI 3a 90°, — BoCTpbIM; ByraJj, 6oJbInbl 3a 90°,
ane meHIIwl 3a 180°, — TymeIM; Byraj, poyHbel 360°,
HA3bIBAEIIIa MOYHBIM (AT0 CTOPAHBI CYNaAalolb).

Ha pricynky 58 macasagoyHa makasaHbl: BOCTPBI ByraJj, POYHBI
60°; mpambr Byrajs, poyubl 90°; Tynsl ByraJs, poyasl 120°; Byrad,
poyHBI 270°; moyHBI Byraj, poyHbl 360°.

270° 360°
o 120° < \ : ;
60° 90

Poic. 58

I'pagycuasa mepa Byriia 3’ayideria Aro
BasKHaAW XapaKTapbICThIKali. ¥ aciriBac-
Ii rpajgycHaifi Mepbl ByrJa: JOOBI
ByrajJ Mae TPaAyCHYIO Mepy, BbIpaKaHYIO
HEKaTOPBLIM JaJaTHBIM JiKaM; POYHBIM BY-
rJiaM aJAlaBsaJalollb POYHBLIA TI'PAayCHBIA
MepHhI, a 00JIBIIIaMy BYTJIy — OOJbIIIad rpa-
nycHasa Mmepa. I HaagBapor.

AKciéma BbIMAP3HHA BYrnoy. Kami yHYTpsI Byriia 3 Aro BAPIIBIHI
MpaBecili MpaMeHb, TO €éH pa3ad’e mag3eHBI ByraJ Ha JBa BY-
TJBI, CyMa TPaAyCHBIX Mep SKiX poyHa rpaaycHail Mepsl aa-
I3eHara BYTJa.

AKciéma agKnagaHHA BYrnoy. Am jar6ora mpaMeHda § Jaa3€HYIO
NMaymjiIocKacllb MOKHA aJKJAacIli ByraJ gaja3eHa rpagycHau
MepbI, i MPBITBIM TOJBKI aa3iH.

Ha pricyurky 59 nmpamens AD mpaxoxasins yHyTpbl Byraa BAC.
IIa akciéme BwIMsaApaHHS Byriaoy £ZBAD + ZCAD = Z/BAC. Kaini
3 BApPIIBIHI pasropuyrara Byrjaa AOB (pwic. 60) mpaBecmi mpa-
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Poic. 59 A

D 130°
50°
A o B

Cc Poic. 60

menb OC, aKi ckjaanse ca crapaHout OB Byranx 50°, To ca crapa-
Hoi OA mpamens OC ckaanse Byraa 180° — 50° = 130°.

JBa mpameHi 3 aryJpHBIM HauaTKaM 3aJalollb Ha MJIOCKACIIl ABa
BYIJIBI. ¥ JajJledIIbIM Oyas3eM pasTiasafanb MEHIIIBI 3 T'STHIX JIBYX

ByrJI0Y (KaJii SHBI HepasropHYThIsA). Taki Byraa meHmibsl 3a 180°.
A ngamnep BeIKaHamIe 3agaHHe 2.

3apaHHe 2

M
C
KoabKi BOCTpPBIX, TYNBIX, IPaAMBIX i Pa3TOpPHY-

TBIX BYIJIOY MOXKHA HAJIUBLIIL HA PBICYHKY? A O\ B
K

2 I 4
v

3apaHHIi pa § 5
PALLAEM PA3AM
K/1l04aBbiA 3a4a4bl

3apava 1. Yuympwr eyzaa BAC, pojyraza 114°, 3 s20 éapwiblHi
npasedsenv. npamenv AE. Byzan BAE 7 2 pasvl. Ooavwvl 3a 8Y-
e2an EAC. SHnaticuyi geniuvinio 8yena BAE.

B
E

A C

Poic. 61

Pamosuue. Haxann L/EAC = x. Tagel /BAE = 2x
(ppic. 61). Ila akciéme BBIMAPIHHA BYIJIOY
/EAC + /BAE = Z/BAC. Ancronp x + 2x = 114°,

3x = 114°, x = % — 38°, /BAE = 2 - 38° = 76°.
Angrxas: 76°.

3ayeazi. 1. MarubIMbl iHINIBI ciioca® B3alricy palmsHHS, Kajai mobau 3
Jitapaii x mimyis 3HakK rpagyca: LMAC =x°, LBAM =2x°. Tagsl Ba ypay-
HeHHi 3HaK rpajayca micamb He Tpaba: x + 2x = 114.

2. Y majedIbIM IIPHI PAIISHHEI 3a/JaU MBI He Oy/I3eM cIachLIaIllla Ha aKCciéMy
BBIMSAPAHHSA BYTJIOY.
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3apava 2. YHympul 6yzaa npasedsenv. npameni BD i BF (puvic. 62).
3naiicyi senivvinio eyeaa DBF, kani: a) ZABC = 109°, ZABF = 95°,
ZCBD = 54°; 6) LABC = o, LZABF =, ZCBD = 1.

A PamsuHe.

D
a) LFBC = LZABC — ZABF = 109° — 95° = 14°,
F ZDBF = ZCBD — ZFBC = 54° — 14° = 40°.
c 0) Kaxi ckioacni Byraet ABF i CBD, To aTpbIMaert-

B

na Byrayg ABC nnatoc Byraa DBF. Apncionb
Peic. 62

/DBF = /ABF + /CBD — ZABC =3 +7vy — a.
Ankas: a) 40° 0) B+ vy — a.

3apaua 3*. IIpamenv AD 03eniyv 8yzan BAC Ha 0sa syeavi: L BAD
i LZCAD. J[akazayb, wmo eyzan namix Oicexkmpwicami AK i AE
syzaoly BAD i CAD pojrvt nanoge syzaa BAC (pwic. 63).

Bl kg Hoxas. Ilakombki AK i AE — O6iCeKTpbICHI, TO

D /BAK = /DAK = o i ZCAE = /DAE = B. Tags

o/ E ZBAC =2a + 2B = 2(a + B), £LKAE = o + B. 3Ha-

i B ublllb, /L KAE = %ABAC. IIITo i Tpaba OBLIO makKa-
Poic. 63 ¢ samp.

3ajjeaza. ¥y nanseHai 3ajaubl MBI faKkasdaai yiaacuiBacnob: «Kaai jHympot
8Y2J1a 3 5120 8APULbLHI npaecyi npamensb, mo 8yzaJ namidxe Oicekmpuvlcami ampbol-
MAHBLX 8Y2J10] POHBL nanoge 0ad3eHaza 8Yzaa» .

- PALLUAEM
CAMACTOMHA

e

20. Ha pwicyuxky 64 maxkasaHbl ByTJbl, poyHBIA 50°, 80°, 90°,
120°, 180°. Hasasitie raTblss BYTJIbI.

L 7T N

Poic. 64

21. Hanpzewsr ByrJabl: 1°, 80°52’, 100°, 90°, 45°, 99°, 179°, 89°,
180°. BrizHaubllle, KOJBbKi caApox ix:
a) BOCTPBIX BYTJIOY; 0) TyObIX BYTJIOY.



[naea |. NavyaTKOBbIA NAHALL reameTpbli

39

22.

23.

24.

Bagoma, mro £/BAC = 68°, AM — O6icexkTpbeica Byraa BAC,
AK — OicexTpbica Byria MAC. 3Haiazine rpagycHYI0 Mepy
Byriia BAK.

Yayrpel npamora Byrjia KMN npaBensenbl npameHi MA i
MB, Z/KMB = 72°, ZAMN = 48°. 3nannzine LAMB.

Ha preicyHKYy 65 poyHBIS BYrJbI ab0asdHauaHbI ayraMi, KBa-
IpamikaM — mpaMbl ByraJ. 3Haiiasime ByrJjbl, abasHaUYaHBIA
MbITaJbHIKaM.

25.

26.

27.

28*,

29*,

a) 6) 8) 2) —
S
‘
FAZEE ? R\
Poic. 65

Kyo

Byran BAC poyubr 130°. Ilpamenpr AK mpaxonsillb YHYTPBI
Byriia BAC rtak, mro Byran BAK ma 30° MeHIIBI 3a BY-
raa CAK. 3uanigsine Byraan BAK.

Byran NAK poyunsl 48°. IIpamensr AB nazeinins Byraa NAK
Ha naBa ByrJbl, npbiubiM /NAB : ZKAB = 3 : 5. 3Haijagzime
ByraJ mamisk Oicektpnicaii Byrjia KAB i nmpamenem AN.

3 nyukra C, ag3HauaHara Ha mpamoit AB, y agHy naynjaocKacIib
npaBenseubl npameni CD i CE rak, mro LACE = 156°, a
ZDCB — nupambl. 3uHanasimne syraa DCE.

Brizunausbllie, AKi Byrajs yrBapalollb raJisiHHiKaBad i MiHyTHadA
ctpasiki ¥ 10 r 10 minm (peIic. 66).

Yuyrper Byriaa AOB pasmenruanbl Byraax COD (pwic. 67).
3Hanazine ByraJa namisk 6icexkrpeicami OK i OM Byraoy AOC
i BOD, kauii:

a) LAOB = 160°, ZCOD = 40°; 6) LAOB = a, ZCOD = B.

{‘ﬁ_ 12y
g v;
] 4
T g 5
Pobic. 66 Povic. 67




40 /naea |. MayaTKoBbIA NAHALL reaMeTpbli

'-.\; IIpe1 famamose IHTIpHITY BHICBETIIiIE, AK IMepaKJaaaelna

¥ | cuoBa «zpadyc» i mITO A, AKPaM BYTJIOY, BHIMAPAIOLb
| yrpagycax.

MaosnaeaHHe

Kpyraaa naamoyka masa Kigamaa MojgaTa, abHeceHass MeTaJiuHail cet-
Kal, Mae cBabOmHBI aj ceTKi cekrap. IIpas sAiro BuLIATae cOapTHIYHBI cHApas
(poic. 68). IlsuTpanbubl Byraa ratara cexrapa ckjaagae 12,5 % amx moyuara
ByrJya. 3Hanasine syraa AOB.

Poic. 68

Hixaea e6edaydb. [IByxpasoBbl USMIIIEH cBeTy OeJslapycKi KimaabpHIiK
mosiata IBan IlixaH BhIHiTpay cAps0paHbl Memadb Ha aliMIiMCKiX T'yJIbHAX
y Pria-go-sKamsiipa § 2016 r.

feamempeoia 3D

¥ mpacTopbl IIPHI IepacAuYdHHI A3BIOX IJIOCKAacIlell yTBaparoIa 08yx-
2paHHbLA BYTJIBI. J[3Be ImaymiocKacIili 3 aryJabHall MAMKON 3’ ayJadioria
rpaHAMI TaKkora AByXI'paHHAara ByTIJia, a ix MaxKa — Aro KaHraMm. Beimsapa-
eIlla ABYXTI'PAHHBI ByraJ BeJIiULIHEN JiHellHaza ByTJa, yTBOpaHara IByMa
nopaMeHsaMi, IpaBed3eHbIMi § KOMKHAaN 3 mayILiocKaciiei
3 IIyHKTa Ha KaHIle IBYXI'paHHAra BYyIJa MIepIeHIbI-
KyJasapHa ga rarara xamta. Ha peicyHry 69 ZABC —

JiHeWHBI ByraJl MaKasaHara JAByXTpaHHara ByTJia. “

3amaua. 3raildsiye eniubiHI0 08YXepanHaza 6yz.na,

Kazi ezo ninelinvl 6yzan ckaadae 70 % npamoza eyzaa.
Peic. 69

PsanbHasa ceamempbsia

MaiicTap BrIMepay BYTJIBI MaMisK CIleHaMi ¥ CTYIbIL IIPBI JaltaMo3e 3JIeK-
TpoHHara Byriamepa. Ctyabsisa Mae (opMy IAIiByroJbHiKa. ¥ MaiicTpa macis

BLIMAPOYHHSA aTpbIMaJIica ByIbl, poyHbla 90°, 135°, 108°, 117°, 90°.
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A E
Ilepanscine miaaH cTynabli, IIaKasaHbl HAa PBICYHKY, YV CIIBITAK 1 BbI3HA-
Ypllle IPHLI JamamMo3e TpaHcIapllipa jce BYIJIBI IIaMidK cycemHimi creHami.
3amimieine, yamMy poyHbI Byribl A, B, C, D i E. BricBeTJrinie, I1i He maMbLIiyCs

MaiicTap Opbl BEIMAPAHHAX, Kaji BALOMAa, IIITO CyMa BYIJIOY Jifo0ora mAIiBy-
roabHika poyua 540°.

§ 6. CymelKHbif BYbl. BepTbiKanbHbIA BYI/bl

A3Ha4ysHHe. JIBa BYTJIBI HA3BLIBAIOIIA CYMEKHBIMi, KaJuai § ix
asHa cTapaHa aryJibHas, a J3Be IHINBIA 3’ aYIaioniia
ITaTaTKOBBIMI ITpaMeHsIMi.

Kani ma peicyuxky 70 mpameni OA i OB pamaTKOBBISA, TO BY-
rael AOC i BOC — cyMeKHBI.

Tsapama (yrnacmiBacob CYMEXXHBIX BYILJIOYV).
Cyma cyme:xHBIX Byraoy poyHa 180°.

Hanseuna: LAOC i /BOC — cyMe:KHBIA.
Harkaszanb: LAOC + ZBOC = 180°.

Hokas. 3 a3HAUIHHS CYMEXXHBIX BYTJIOY BBI-
Hikae, miTro npameni OA i OB 3’ayiasaion-
ma JaJaTKOBBIMI i TaMy yTBapaiolb pPasrop-
HyTbl Byraa AOB, poyaer 180°. Ilpa-
MeHb OC mpaxonsinp maMmidk cTapaHaMmi
ratTara ByIJla, 1 Ia aKciéMe BBIMAPOIHHSA
Poic. 70 BYTJIOY ZAOC + ZBOC = LAOB. Tamy
ZAOC + ZBOC = 180°.

Trapsma maxasaHa.
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BebIHiKi.

1. Kani cymedxncHvLa 8Yzibl POYHBLA, MO KON CHBL 3 IX NPAMbL.
2. Kani 08a 8yzaivL pOyHbLL, MO POYHBLA | CYMEHCHBLA 3 iMi 8Y2JlbL.

3ajjeaza. Yce TsapsMBl Kypca reaMeTpbli 7—9-x KJjacay amicBarmoIib
yaaciiBaciti iryp Ha mIoCKacIii.

A3HauysHHe. JIBa ByTIJIBI HA3BIBAIOIIIA BEPTHIKAJBHBIMI, KAJIi CTO-

Poeic. 71

pPaHBI agHAro ByrJa 3 aVJadmolna JaJaTKOBbIMI mpa-
MEeHSIMi Ja ¢cTapoH Ipyrora.

IIper mepacausHHI a3BiIox mpambix AC i DBy
nyukie O (poeic. 71) arpeIMJIiBaerna, IITo mpame-
Hi OA i OC, OB i OD — papgaTtkoBbld. Tamy By-
rabl AOD i BOC — BeprbIKaabHBIA. Byrisr AOB
i DOC Takcama BepTbhIKAJIbHbIA.

Tsapama (yJaaciiBacilb BEPTHIKAJBHBIX BYTJOYV).
BepThIKaJbHBIA BYIJBI POYHBIS.

Poic. 72

Poic. 73

Hansewma: £/1 1 £2 — BepThIKAJABbHBIA (PBIC. 72).
Harkaszanb: L1 = £2.

Horkas. Byraer 1 i 3 cymekHBIsI, TaKOJbKi mpa-
MeHi OA i OD — pamaTKOBBIS IIa a3HAYdYHHI
BePTHIKAJBHBIX ByrJyoy. Ila yaaciiBaciii cymesx-
HbIX Byraoy /1 + /3 = 180°. Byraer 2 i 3 Tak-
camMa CyMe:KHbIA, £2 + /3 = 180°. Ilakoabki
Z1 =180° — £3, £2 =180° - £3, To L1 = £2.
Terapsma maxkasaHa.

Byeaom namixne 036toma nepacaKanbHulMi npa-
Mblmi Ha3bIBaellla HaWMeHIIbl 3 YTBOPAHBIX iMmi
Byrsoy. Kaji mpsl mepacauysHHi 13BI0X TpaMbix AB
i CD (povIic. 73) £LDOB = 30°, to LZAOD = 180° —
- 30° = 150°; ZLAOC = £/BOD, /ZCOB = ZAOD
AK BepThIKaJbHBIA. Byraa mamik npambimi AB i
CD poyubr 30°. I'aBopalipb, IIITO IIPaMbIAd IIepacs-
Karormna majg Byraom 30°.
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IIppr mepacsausHHI O3BIOX IIPAaMBIX yTBapamwIllla YaThIPbl BY-
rybl (He Jivaubl pasropHyThiX). Kasmi axsin 3 ix poyuabsr 90°, To i
acraTHisa poyHbl ma 90° (makakwine camacroiina). I'aBopaiib, IIITO
IIPaMbIA IIepacAKaronila maj IpaMbIM BYTJIOM.

Byran nmamix mapaJsieTbHBIMI mpaMbIMi JigbIa poyHBIM 0°.

» mmmem | 3383aHHIBa §6
c,; (4] | PALIAEM PA3AM
Al KNloYaBblf 3a4aubl

3apava 1. CymedxcHovla 8yzavl adnocayya ax 2 : 3. SHallcyi enidbl-

HI0 KOJXCHAz2a 3 8Y2a0J.

Pamsune. Haxait /1 1 /2 — pan3eHbIs cyMeK-

HBISA BYTJIbI (pbic. 74). 3rogHa 3 ymoBaun £1 = 2x,
e /2 = 3x (rpagycHyr Mepy aJHOM YacTKi IIPbI-
MaeM 3a Xx). Ila yuacmiBacmi cyMeKHBIX BYTJIOY

o /1 + £2 = 180°, 1. 3m. 2x + 3x = 180°, 5x = 180°,
x:%:w, /1 =2-36° = 72°

/2 =180° — 72° = 108°.

Anggas: 72° 108°.
3apava 2. a) 3Halicuyi syzan namix oOicekmpuicami OK i OM cy-
mexcnolx 8yeaoy BOC i AOC (pwic. 75), kaai £BOC = 70°. 6) /a-

Ka3auyb, uimo OiCeKMmpbubLCbl CYMENHCHLX 8Y2J0l yYymeaparnlb npambl

8yzad.
Pamsuane. a) Kaxi £ZBOC = 70°, to LAOC =

M Y K _ 180° — 70° = 110°; ZCOK = 35°, ZCOM = 55°;
ZMOK = 35° + 55° = 90°.
A 0 B 0) Ilakoapki OM i OK — 6GicekTpnichl, TO ZCOM =
1 1
Poic. 75 = ELAOC, ZCOK = EZBOC.

Pagzraenzim Byran MOK: ZMOK=/COM + ZCOK =
= %41400 + %4300 = %(AAOC + Z/BOC).

IIa ymacmiBactii cymesxkubIxX Byriioy L AOC + ZBOC =
=180°. Tazsr ZMOK = % - 180° = 90°. IIIto i
Tpaba OBIJIO JaKasallb.

3agsaza. IIpwl parauHi 3amaubl 2 MOKHA OBLJIO CIIacJjalliia Ha KJII0YaBYIO
3amauy 3* na § 5.
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3apava 3*. Jakasauvb, wumo Gicekmpovlcbl 8ePMbLKANbHBLY 8Y2J0Y
ymeapawnyb pa3zopHymovl 6Y2a..

C B Pamsuume. Haxaii OE i OK — O0iceKTphICHI
E x BepThIKaabHBIX Byraoy AOC i BOD (pwic. 76).
[) Haxaxxkam, mro ZEOK — pasropHyTbl. Bsamgo-

A D ma, mrTo OicekTphIica [A3eJillb ByraJj IamaJjaM.
Peic. 76 IIaKoJIbKI BePTHIKAJBLHBLIA BYIJIBI POYHBIA, TO

poyubla i ix mamosel. Tamy LAOE = ZBOK.
ZAOE + ZEOC + ZCOB = 180°, 060 1mpame-
Hi OA i OB pazatkoBbid, i Tamy LAOB — pas-
TOPHYTHI. SaMAHIVIIIBI § amomIHAN pPOYHAaCIIL
ZAOE wnHa poyubl amy <ZBOK, arpbeiMaeM
/BOK + ZEOC + ZCOB = 180°. Apacmouap BBI-
Hikae, mTo ZEOK — pasropHyThl.

3ayjeaza. 3 pamIdHHA 3a4adybl BeIHiIKae yaaciuniBacub: «Kaai LAOB —
paseopuymuti LAOE = Z/BOK, mo ZAOE i Z/BOK — gepmuvlKalbHbL» .

- PALLUAEM
CAMACTOMHA

30. AnBiH 3 CyMeXHBIX BYTIJIOY POYHBI:
a) 40° 0) 75°% B) 140°20'.
3Hana3ie Apyri ByraJ.

31. Ha peicyary 77 Byrabpl MON i KON — cyMe:KHBIS, BY-
raa MON na 70° 6osbiiel 3a Byraa KON. 3uanazine L MON.

32. Ha peicyary 78 ZABM = 100°, ZCBK = 155°. 3mnaiiagiie
ZKBM.

33. Ha psicyHKY 79 cyme:xkubla Byriabl AOP i BOP apmHocAIIia
aK 4 : 5. 3manazime Byraa mnamisk OicexTtpwicaii OE Byr-
aa BOP i nipamenem OA.

34. Ha prwicyary 80 AB i CD — ppiaMeTphbl aKpysKHAacCIi, BY-

raa AOD ckiaanae é Byraa AOC. 3uanazine Byranx BOD.
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VANV

Poic. 77 Poic. 78 Poic. 79 Poic. 80

35. Apnsim 3 ByrJioy, yTBOPAHBIX IIPHI IIEpACAYdHHI A3BIOX IIpa-
MbIX, POYHBI:

a) 20°; 6) 110°; B) 90°.
3Halisile acTaTHiA TPHI BYTIJIbI.
36. 3maniasime Byrasl 1, 2, 3 i 4 Ha pricyHRY 81.
37. Ha peicyHRY 82 £1 + £3 = 250°. 3maunazine L1, L2, L3, /4.
38. Cywma Byrsoy 1, 2 i 3 poyna 297° (prwic. 83). 3Haiazime cymy
ByrJyoy 2, 3 i 4.

39. Bagoma, mrTo 2a + 3 + 4y = 900° (pwic. 84). 3maiiazine
Byraa ¢ (¢i).

36°
. 2| 3 4 Y
3

40. Byrasr 1 i 2 cyme:xkubisa. 3Hanasine Byrana 1, Kaui:
a) /1 — /2 = 28°% 0) L1:/42="T:2;
3)41=§42; r)5-/1-17-/2=0.

41. IIpamaByroJibHBI apKyII KapAoHy aOps3aHbI I1aj ByrjaoM 38°
na sro boJsibiiaii crapaubl. Ha peicyHRY 85, a makasaHa agpa-
daHasa yacTka. Ha akim 3 peicynkay 85, 0, 85, 8 abo 85, 2
ImaKasaHa apyras JacTKa apryiia?

6) 8) 2)
Q v >

Poic. 85
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42%*, 3uaiigsine cymy Byrioy 1, 2 i 3 (peic. 86).

43%*, Tlacssa Taro AK ag3iH 3 CyMesKHBIX BYIVIOY IIa-
BapoTaM aryJibHaii cTapaHbl BaKOJ BAPIIbIHL
naBaniueti Ha 40 %, mapyri Byraja mameH-
mberyesa Ha 60 % . 3maiiazime mepimamnadyaTKo-

. o Poic. 86
BYIO BEJIIUBIHIO NaJI3€HbIX CYMEXKHbIX BYIJIOY.

44%*, TIpas an3iH IYHKT HA IJIOCKACI[l IIPaxXOoA3sAllb YaThIPHI IIpa-
MbIf, IITO A3EJIAIlb IIJIOCKACIh Ha 8 BYIJIOY, TPhI 3 AKiX am-
Hocamma Ak 1 : 2 © 3, a aA3iH 3 BYIJIOY POVHBI CyMe TPOX Ha-
3BaHBIX. SHANA3iIe KOKHBI ByTaJl.

o ¢ NA4BOA3IM
Mol | oK

Bepaem
1. AsHausHHi: ByrJia, POYHBIX BYTIJIOY, 0iCEKTPBICHI BYIJa, pasropHyTara
ByIJIa, Tpagyca.
. SIki Byrasm HasbIBaeIila mpamMbIM, BOCTPHIM, TYIIBIM, ITOYVHBIM.
. YiaciiBaclp CyMeKHBIX BYIJIOY. ¥YJacIliBacilb BePTHIKAJIbHBIX BYIJIOY.

w N

Ymeem
. TakasBalp yJaciiiBacipb CyMeKHBIX BYIJIOY.
. JlakasBalilp yJacIiiiBaciib BEPTBHIKAJIBHBIX BYIJIOY.
. Ankiamanp Opel JammaMo3e TpaHCIapIlipa ByraJ, POYHBI AaJ3eHaMYy.

N =

MadsnaeaHHe
Bripakiie 3 manepsl ByraJg, poyusl 40°. ITpsr zamamo-
3e TIepariHaHHA Ialepsl aTPLIMANIe ByTraJ, POYHEI:
a) 10°; 6) 30°; B) 140°; r) 35°.
Hacaenyiiiie, AKidg ByTJIbl, IIITO BEIPAMKAIOIIA IT9JIBIM

JiKaM rpagycay, MOMKHA aTpPbIMAIlb 3 Jaj3eHara BYyTJIa
MIIAXaM CKJIaJaHHg.

FimHacmeoika po3ymy

CamikmacHik crainmb TBapaM ga HacTayHika @is-
KyabTypbl. HacTayHik gay HaByUYsHIY KaMaHOy IaBAp-
HyIIa 7 pasoy HaJjieBa, 8 pa3oy Hampasa i 9 pasoy Kpy-
roMm. fK IAmIep agHOCHA HacTayHiKa cTaillb HaByUdHeIl:

a) JeBBIM OOKaM; 0) mpaBBIM OOKaM;

B) cIiHaii; r) TBapam?




[naea |. NavyaTKOBbIA NAHALL reameTpbli

47

§ 7. MepneHAbIKYNAPHbIA NPaMbIf

A3HaysHHe. [I3Be NpaMbld Ha3bIBAIOIIIA IEePHNEeHABIKYJIAPHBIMI,
KaJi AHBI NepacAKaroNIla IIaj NpaMbIM BYTJIOM.

IIpsl mepacAYsHHI A3BIOX II€PHEHIBIKYJISAP-
HBIX IIPaMbIX yTBapamwIa 4 mpamMbld BYTJIBIL.

Anpaski i mpamMeni HasbIBaIOIIlA HMEePIEHIBI-
KYJAPHBIMi, KaJli AHBI JIAKallb Ha NEepPHeHbI-
KYJSPHBIX IIpaMbIx. Ha peicyHKy 87 mpamMbisa m
i n mepHneHABIKYJIAPHBIA (UacaM raBopalnb «ysa-
eMHa TepHeHJbIKYJAPHbIA»), T. 3H. m 1 n.
Tanbl TepHUeHABIKYAAPHBIA anpaski AB i CD,
npameni BA i CD, anps3ak AB i mpamasa n,
MaKOJIbKl1 AHBI JAMKAIb Ha MePHNeHAbIKYJIAPHBIX
IIpaMbIX.

Poic. 87

A3HauysHHe. [lepmenabIKyIsipaM Ja naas3eHail mpaMol Ha3bIBa-
eIlla agps3aK, INTO JAKBIIE Ha IpaMoM, IeplleH-
IBIKYJAAPHAU Oa gaAs3eHal, ajs3iH 3 KaHIOY SAKora
(acnosa nepnendvikyaapa) 3’ AyiIdeliia TyYHKTaAM
IIepacAaAd4sHHA I'SThIX IIPpaMbIX.

Ilpamasa b meprneHAbIKYJAAPHA ga npamoii a (pwic. 88). Anmps-
3aKk AB — IepHeHIBLIKYJISAD JOa IIpaMoii a, MyHKT B — acHoOBa
neprneHabIKyaapa. IlyHkT B TakcamMa Has3bIBAIOIb NPACKUbLAL TTyH-
KTa A Ha mmpamMymo a.

Kami 3 myakTa M, AKi He JAXKBIIL Ha IIpaMoil a, IpaBecIli
neprneHALIKyaAp MK pa mpamoii a (pbic. 89), TO aTpbIMaeIiia

b M
nepnenO0vlKYaap
a K
Y

A
_I|3 MK — nepnenovikyaap,

anyu4arnvl Ha npamyro a
acHoea y pany

Poic. 88 Pobic. 89
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E‘
a PL

PE — nepnendviky.nap,
adHoijnenvl 0a npamoii a

Powic. 90

nepneHovlKYaap, anyuiansvt 3 nynkma M
Ha npamyio a.

Kaii 3 myakTa P, AKi JSXKBIIIb HA IIpa-
MOU a, mpaBecIli nepneHAbBIKyaAp PE na
npamo#t a (pwic. 90), To aTprIMaerIia mep-
MIEHIBIKYJIAD, Y36e03eHbl 0a npamoil a.

Taapsma. IIpas myHKT, SKi JSKBIIb HA Jaa3eHAll MpaMoid, MOK-
Ha TpaBecli NMpamMylo, NMEPHEeHABIKYJIAPHYI0 Ja TITal IpaMoi,

1 TOJBKI agny.

Poic. 91

Hanzewna: mpamasda a; TyHKT A; A € a
(pwic. 91).

Hakasamb: mpasd MyHKT A MOKHa Ipa-
BeCIli IpaMyio, MEepPIEeHILIKYJIAPHYIO 1Ia
npaMoun a, i TOJbKi agHy.

Horags. Ila akciéme agkjgamaHHA BYTJIOY
anx npameHa AB y gaf3eHyIo maynjaocKacib
MosKkHaA angkJacii Byraa BAC, poyubsr 90°,
1 mOpeITBIM TOJBKI ansdim. Taael mnpa-
Masa AC mepuneHABIKYJAAPHA Aa IIpaMoOu a.
Harmycirim, miTo icHye iHmmasa mpamas AD,
sdAKasd Ipaxol3insb mpas OyHKT A i mepien-

IbIKyJasaApHa na npamoit a. Tagst /BAD = 90° i ag nipamensa AB y
ITaa3eHyio mayIjocKaclb OyAYIlh agKJaA3eHbl ABA BYTJIbI, POYHBISA
90°: LBAC i ZBAD. A rsra HeMmarubIMa Ila aKciémMe amgkKJamaH-
HA BYIJ0Y. S3HAULIIb, He iCHye iHIIail mpamoil, AKas IPaxol3illb
mpas3 MyHKT A 1 nmepneHABIKYJIAPHA Ja IIpaMoi a.

Taapama. IIpa3 myHKT, AKi He JAKBIIbF Ha Aaa3eHall mpaMoii,
MOSKHA TpaBeclli IpaMyro, MePHneHABIKYJIAPHYI0 da TaTau mpa-
MOM, i MPBITHIM TOJBKI agHy.

Hansewnma: mpamas a; mIyHKT A, A ¢ a (pwic. 92).
Haxkaszamb: Ipa3 OIyHKT A MOKHa IIpaBeclii IpaMyio, IIepIeHbI-
KYJAPHYIO 1a IpaMoOu a, i IPBLITHIM TOJIbBKI aaHYy.
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Mokas*. 1) CnauaTky pmakaskam, ImTo Impas da)
MYHKT A MOMCHA TIpaBeciii IpamMyio, IMepIeH/IbI-
KyJdApHYI0 Aa mpamoil a. MpIcjieHHa meparHeéM
apKyII 3 YapIaKoM Ha IpaMon a (cyMsciiiMm P
BEPXHIOIO ITayIJI0CKaCHb 3 HisKHAN, ITIaBAPHYYIITHI
e BakoJ mpamoii a) (peic. 92, a). IIyuxT A 30ii-
Me HeKaTopae CTaHOBiIuya, saKoe abasHaYbIM
nyuxkrtaMm B. BepHem mayiiockacii ¥ paHeiiiae
craHoBimnrua i mpaBangszém npamyio AB. ITakoabki
Byrsbl 1 i 2 cymagamonb Ipbl HaKJIaJaHHI MAYIJIOCKACIIEH, TO SAHBI POYHBIS.
A maKoJBbKi I'sThIfg BYTJIBI CYMEXKHBIS, TO KOMKHEI 3 iX poyHBI 90°i ABla.

2) Ilamep maxaskam, mto AB — ad3inas mpaMas, siKas IpaxoAsillh mpas
OyHKT A i mepmeHABIKyJaApHA Aa mpamoin a. Hsaxairi mpamas AD Takcama
meprneHabIKyaapHa ga mpamoit a. Tager /3 = 90° (pwic. 92, 6). Cymsaciim
nayiJjockacii aimdys pas. Byran 3 cymanse 3 Byraom 4, 3Haubllb, £4 = 90°.
Taget ZADB — pasTOpHYTHI, i Ipa3 OYHKTHI A i B Oyaylb Ipaxoasilb a3Be
OpaMbIs: paHed IIpaBeA3eHas mpamas i mpaMmasd, IITO HPaxXoa3inb mpas IIyH-
KTl A, D i B. A rara HemarumiMa ma akciéme mpamoii. Taxim ublHaM, mpa-
Masi AD He mepHeHILIKYJIAPHA ma mpamoii a. Teapsma makasaHa.

A 6)|

1/lC 1°%,D
2\[ a |4/
B 'B

Poic. 92

3 [A3BIOX aIlONIHiX ToapsM BBIHiKae, IIITO Ha ILJIOCKACII IIpas
JIOBI IMYHKT MOJKHA IIpaBecIli Impamyio, HepIeHABIKYJAAPHYIO Ia
nangs3eHall ImpaMoii, i IPBITHIM TOJBKI agHy.

Tsapama (a6 nA3BIOX NOpaMbIX, NEePHEHJABIKYJIAPHBIX 14
Tpanaii). Ha miockacui asee mpambif, NEPIEHIBIKYIAPHBIA
Ja TPILAH IIpaMoii, mapaJjejbHbII MaMi:K caboil.

Hansewma: a L c, b L ¢ (pwic. 93).
Maxasanb: a || b.

Hoxas. Rami gamyciiingb, 1mTo nmpamsbida a i
b mepacsakaroIia ¥ HeKaTopbIM IIyHKIE M,
TO aTpbIMaella, IIITO npa3 OyHKT M mpa-
XOI3ANb J3Be IpaMbld a i b, mepneHIbI-
KYJSPHBISI Oa TPIIAU HIpaMou ¢, a rara
HeMaruybiMa. TakiM ublHaAM, IpaMbisad a i b
JsKaIllb y aJHOM IIJIOCKACIIi i He mepacAKa-
I0II1a, I'. 3H. IIapaJjejIbHbISI IIaMiK caboii.
Trapama maxasaHa.

Poic. 93
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" 3apaHHi pa § 7
2, " PALUAEM CAMACTOMHA

45. Ha pwicyary 94 AB 1 CD, ZKOB = 48°.
3Hanazine:
a) ZCOM,; 0) ZLMOD.

46. Byram BAC poyuabl 40°. 3 myHkTa A mpa-
Beas3eHbl mpaMeHb AK, mepuneHABIKYJISPHBI
na mpamena AB, nmyHKTel K 1 B JjgaKaib Poic. 94
ma po3HbIA Oaki ax mpamoini AC. 3Haiiagzine,
AKi Byrasa yrBapae OicexkTpnica Byraa CAK
3 npamenem AB.

47. IIpambia a i b nmepneHABIKYJAPHBIA. IIpas myHKT ix mepacs-
YSHHA TIpaBeA3eHa mpamas c. BrIZHaUbIIle KOJbKACIb TYIIBIX
BYTJIOY, AKiA yTBapBLIiCcA HNPbI I'9THIM.

48. HapwicyHKy 95AB 1| AK, /2 : /1 =17 : 9, AM — GicekTpsbica
Byryia BAK. 3nanazine syraan MAC.

49. JIBa mpaMaByTOJIbHiKi MaloIlb aryJbHYIO BAPIILIHIO (pPBIC. 96).
Haxabire, mTo Byryabl 1 i 2 poyHBIA.

50*. Cyma Byriuioy AOD i BOC poyua 180°, OK — 6GicekTpnica ByTI-
aa AOC, OE — o6icekrpsica Byrja BOD (pbeic. 97). JlakaKbI-
e, mro OK 1 OE.

Poeic. 95 Poic. 96 Poeic. 97

T3apama, agBapoTHaa gag3eHan™

dapmyneyka TeapaMbl, AK IpaBijia, CKJagaelna 3 A3BIOX YacTaK: Taro,
IITO Jaja3eHa, i Taro, mTo Tpaba makasallb. llepiliag yacTKa HasbIBaella
yMoBail TeapsMbl, Apyras — BbIBagaM. JacTa Teapsmy (GapMyJOONbL y (pop-
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me: «Kaumi ... (ymoBa T9apaMsbl), TO ... (BBIBaA TaapaMbl)». Hamprwikaam, Taa-
pamy a0 yJacIiiBaciii CyMe:KHBIX BYTJIOY MOMKHaA chapMyiaaBamb Tak: «Kaii
BYTJIBI CYMEXKHBISI, TO ix cyma poyHa 180°». «Byrabl cyMe:KHBIA» — TaTa
Y¥MOBA TPAPAMBI, «CyMa TI'3TBIX ABYX ByrJjoy poyHa 180°» — BbIBaj.

Kaii ymoBy i BBIBag ToapsMbl MaMAHAIL MECIIaMi, TO aTpbIMAaeIllia ciiBep-
J'KaHHe, agBapoTHae AanseHamy. s HasBaHAU BBIIIDI TIapsMbl aTPBIM-
aiBaeM: «Kaxi cyma aByx Byrsaoy poyHa 180°, TO raThIA BYTJIBI CYMEMKHBIS» .
Ane raTa cuBep:KaHHe HANpPaBiJbHAae, MAKOJbKiI MOKHA HPBIBECI[I MPBIKJIA
IBYX BYTJIOY, HampbIKJad, poyHbIX 60° i 120°, cyma akix poyma 180°, ane
AKiA He 3’AYIAIONIIA CYMeKHBIMI (ITaKaKbIlle BifapbIChl TaKiX BYIJIOY cama-
cToiiHa). 3HAUBINb, IPLIBEA3eHAE CIBEePIKaHHe He 3 Ayasderiia TsapdoMaii.

Kaui :x mpaBinbHae i agBapoTHae cliiBepaKaHHe, TO SHO HA3bIBAEIlla maa-
pamail, adsapomnaii dadsenaii. Hanpbikiaan, BagomMaa Taapama: «Kami cyma
Jiubay miry mserimma Ha 3, To i Jik gserimnma Ha 3» — i éit agBapoTHaa: «Kauri
JiK ggedinia Ha 3, To i cyma Jdiubay miky asesiriia Ha 3».

YacaMm mpaMyio i afBapoTHYIO TeapIMbI a0’ ATHOYBAIOIb, YIKBIBAIOULI IIPBI
T9TBIM CJIOBBI «TaAbl i TOJBKiI Taabl». AO’saaHaeM Iaa3eHbBIS BBIIISN TIapa-
Mbl: «JIiK gsemimiia Ha 3 TaAbl i TOJBKI Tambl, KaJdi cyma fAro Jiubay mseJrilr-
ma Ha 3».

nAABOA3IM
BbIHIKI

J
—

Bepaem

. AsHausHHe NMEePIEeHABIKYIAPHLIX IPAMBIX.

AzHausHHe MePHeHABIKYJIApa Ia IIPaMOM.

Trapsmy ab mpamoii, IepUeHALIKYIAPHAN ga Jag3eHai.
YinaciiBacup A3BIOX NPaMLIX, IEPHEHALIKYIAPHBIX Ia TPIIAHN.

W =

Ymeem

1. Ilpel mamamose yaplé:KHara TPOXBYTOJbHiKA:
a) amycKalhb 3 IIYHKTa, AKi He JSKBIIlb Ha IPaMoOIi, MEePHeHIBIKYJIAD
Ha TaJI3eHyI0 IIPaMyIo;
0) 3 IMyHKTa, AKi JAKBIIIL HA IIPAMOIi, Y3BOA3iIlhb IIEPIEHABIKYJIAD
Iang3eHay mAay.KbIHI A Hajs3eHall IIpamMoii.

2. JaxasBaib T2apamMy a0 [O3BIOX NpPaMbIX, NEePHEHIABIKYJISPHBIX Oa
TP AMN.
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feamempeoia 3D

Haxait y mpacTopbl IpamMas N IepacskKae IJIOCKaclpb O Y IIYHK-
me B (popic. 98). Kani mpamas n mepmeHILIKYJIAPHA Oa JI000HM IIpaMoit
IJIOCKACIIi, SKas IPaxoAsinb mpas IIyHKT B, To sHa Ha3bIBaellla mpaMou,
HepHeHAbIKYIApHAN ma miaockacii. Ilimynes n L o. Agpssak AB HasbIBa-
e1a nepneHovlKyaapam 0a naockacyi o.

-~

Poic. 99

Ka6 mpamas n Oblia HepHeHABIKYJIAPHA Ja
ILJIOCKACIi o, [JacTaTKoBa, Kab saHa ObLIa IIep-
MeHABIKYJIAPHA Aa AKiX-HeOyAs3b A3BIOX MIPaMbIX
IJIOCKACIIi, INTO IIPaxona3sdallh mpas myHKT B. Ha-
MPBLIKJIAL, Ja IpaMbIxX a i b.

3agaua. 3raildsiye §j Ha8AKOAbHbLM ACAPOO0D3i
i Hasasiye nepnendviKYaapsvl 0a AKix-He6yd3b nJao-
ckacueil.

MaosnaeaHHe

a) Ileparmime npaMaByTOJbHBI apKyIIl IIalepsl
Tak, Kab cymaJsi aro HidKHig kpai. Beimpacraiitie ap-
Ky (peic. 99). Pactaymaurne, uamy JiHia meparioy
MepUeHIBIKYJIAPHA 1a Kpal apKyIa.

0) Ha apkymbl mamepbl IIakasaHbI mpaMas a i
oyHKT A (peic. 100). BeikapreicTayInbl TOJNBKI mmepa-
rimamHe apKyllla mamepbl, aTpbIMaiille IMeprIeHIbIKY-
JAp 3 JajaseHara IyHKTA Ja Jaf3eHal mpaMoii.

IIpanamyeriiia HacTyIHae pallsHHE:

1) meparimaem apKyII Ia IpaMoi a Tak, Kab MyHKT A Obly OAauHBI;

2) mpakosBaeM abe3Be CKJIAI3eHbIA YacTKi Mpas NyHKT A i aTpbeIMJIiBaemM
Ha JIpyrod 4acTIlbl apKyllla OYHKT B;

3) BBIIIpacTaeM apKyIIl;

4) ckJagBaeM apKyII IIa IpPaMoi, AKasd Npaxoasilnb mpas nyHKTHI A i B.

Pacraymaurne, uamy AB 1 a.

ITpamanyiitie cBoii crmocab, 3BA3aHbI 3 MYHKTAM a).

7 ‘ A ‘
-B B

~

Powic. 100



[naea |. NavyaTKOBbIA NAHALL reameTpbli

53

3ANAMIHAEM

. Cyma cyMme:XHBIX ByrJaoy poyaa 180°.
BepThIKaIbHBIA BYIJIBI POYVHBIA.
. Ha mnockacmi a3Be mpamblsd, IEePHeHALIKYJIAPHBIA Aa TPIIAl, Iapa-

JeJbHBIA IaMix cadoii.

. Ha mnockacrmi mpas j00bI IYHKT MOXKHA IIPABECII IIpaMyio, IepIeH-

IBIKYJIAPHYIO Aa fajx3eHall mpaMoii, i IPBITBIM TOJIBKI amgHy.

MpaBapaem cabe

3apaHHe 1

Broimimieinie yce mapbl CyMe-
HBIX BYTJIOY, yCe Hapbl BePTHI-
KaTbHBIX BYIJIOY, HTaKa3aHBIX
Ha PBICYHKY.

B

3apaHHe 3

3apaHHe 2

/NOK y 3 pasbl MeHIIH 3a
ZMON. 3uaiifsime ByraJj namisk
OicexTpricait Byraa MON i mpa-
menem OK.

N

Hna syraoy 1, 2, 3 i 4 cyma
HelKix nByx 3 ix Ha 100° 6oJb-
mad 3a CyMy [IBYX acTaTHiX.
3Hanazine Byrasl 1, 2, 31 4.
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MapgpbIXTOyKa Aa KaHTpoabHau pabotbl 1

1. Koswki Byrioy, menmsbix 3a 180°, nakasana Ha pPLICYHKax a)—a)?

CI) B
E
D
C

2. Begaioubl, MITO IBIAMETD aKPY-KHACIT pOYHBI 48, 3HaWABIe fay KBIHIO JOMaHAa:

a) AO + OB + AB; 6) DA + AB + BC; B) AB + BC + CD + DA.

B_——,C
@ “‘”

3. 3Haliasine rpagycHuyoo mMepy Byrja 3, KaJi:

a) /1=/8,/2=56% 6)/1:/2:/3=5:6:T; B)Z3-/1=/,2.

3 2 3

4. Ha pricyukax a)—e) OC | OE. 3Haiigsimne BesiubiHIO Byrya 1, KaJi:
a) L2 + £3 = 68°; 0) L2:4£3=17T:8; B) L2 + £3 = 200°.

E C c D

W M

A oYJ3 B A yo B
\</<D E

5. Buaiiazine L KAM, nze AK i AM — 6icekTpricel Byriioy BAD i CAD, xaii:

6) B 8) B C

=

C A D

A M

A M

a) AB 1 AC, ZBAM = 71°; 6) £LBAC = 180° B) LBAM = 50°, ZCAK = 40°.




TTh

pbmem
poyHacui
TPOXBYroJIbHiKay

Y ratau rnase Bbl pgaBepaeuecs:
" AK BbI3HAYbILUb, Li POYHbIA ABa TPOXBYrO/bHiKi
 LUTo Takoe meapbiAaHA TPOXBYro/bHIiKa
I flkaAa npamadA HasbiBaeuua cAP343iHHbIM
nepneHAbIKynapam Aa agpaska

[NMpaBoobngaasenssMaPOAHas acBeTa
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§ 8. TpoxByronbHikKi

8.1. TpoxXBYronbHiK

B Kaji ma niockaciii ag3HaubIb TPHI IYHKTHI A,
BiC, akia He gsa:xkamb Ha aJHOU IIPaMOIi, 1 3JIyUBIIlb
ix agpa3kami, To aTpbIMaelia TPoXByroabHik ABC.

MosxkHa ckasaib, IITO TPOXBYTOJBbHIK

— TIJaTa

Poic. 101 C TpOXSBéHHaH 3aMKHEHasd JIoMaHasd. A6a3Haanon;L:

ANABC, n3e AB, BC i AC — cro-
paHbl, TYyHKTEI A, B i C — BapmbiHi, LA, ZBi
ZC — Byrasl TpoxByroybHika (peic. 101). Kab
3HAWCII ITepPBIMETP TPOXBYTOJIbHIKA, Tpa0ba CKJia-
cii mayKbIHI Ar0 crapoH: P,z = AB + BC + AC.
TpoxByroabHiKaM Takcama Jiidamnb YacTKY ILJIOC-
Kaciii, abMeskaBaHyl0 3aMKHEHau JiomaHait ABC.

A3Ha4ysHHe. TpoxByroasHIiKaM Ha3BIBAEIlIla TPOX3BEHHAA 3aMK-
HEHasA JoMaHad pas3aM 3 YacTKal IJIOCKACIi, SKYIO
sHa abMsiKoyBae.

Poic. 102

3apaHHe 1

Kaji s3ayunIlp KaHIBI TPOX APayAAHBIX ILIA-
HaK, TO aTpbIMaellla TPOXBYTOJbHIK, AKi Hemar-
ypIMa gadapMaBallb — €H 0yJ3e 3axXxoyBaIllb CBaloO
dopMy, yV TOM Yac SK YaTBIPOXBYTOJIBHIK MOKa
3MAHANDL cBaio (opmy (pwic. 102). I'sra yiacri-
BacCIllb «JKOPCTKACIli» TPOXBYTOJIbHIKA IIIBIPOKA
BBIKAPBICTOYBaeIIla V TOXHIIBI, BBITBOPYACII,
OymayHinTse.

A manep BeIKaHalilie 3agaHHe 1.

Hagzasgime yce TpPoXBYTroJibHiIKi, HmakasaHbId
Ha peICYHKY. KOJBKi ¥CAT0 TPOXBYTOJAbHIKAY

aTpeIiMajacsa?

A M K C
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8.2. POYHbIA TPOXBYrO/bHiKi

PoyjHbLa TPOXBYTOJIBHIKI MOYKHA CYMSACIIIITb HAKJIAAAHHEM TaK, IIITO
aATiaBeHa CymaayIllb yce TPhI cTapaHbl i yce Tpwl Byrubl (pbic. 103).
Y TpoxByroambHiKkax, AKiA cymaJi, I'. 3H. Y POYHBIX TPOXBYTOJIbHIKAaX,
cynpayb pPOYHbLX CMAPOH JAHCAUL POYHbLA 8Y- B
2Jbl, @ CYnpaub POYHbLX 8Y2J0l7 — POYHbLA CMO- \
panvi. Kami AABC = AA,B,C, i AB = A,B;, TO By
/C=/C, a Ram /B = /B;, To AC = A,C,. AN,

Hnda cyMAnNIYsHHA POYVHBIX aApa3Kay AacTrar- A
KOBa CYIIa[3eHHA iX KaHIO0Yy, a OJAd CyMAIITUdHHSA
POVHBIX TPOXBYTOJIbHIKAYy — cyHaA3eHHdA iX BAP- Peic. 103
ITBIHD.

A ngamnep BeIKaHaiIe 3agaHHe 2.

Gy

3apaHHe 2
Nel
Akia TpoxByroabHiKi, Ha
BAIll MOTJIAL, MOYKHA CyMs- 7
[e]
CIIiIlb HaKJagaHHeM? 6 8

8.3. Bigbl TpoXByronbHikay

Kani ¥ TpoxByrospHika yce TpPBI cTapaHbl MAalOIlb PO3HBIA
nays:KbIHiI, TO TaKi TPOXBYTOJIbHIK Has3bIBaelllla PO3HACMAPOHHIM.
TpoxByroabHiK, y AKOTa JI3Be CTapaHbl POYHBIA, HalbIBaelllia
payHabedparnvim. SIro pOYHBIA CTOpaHBl Ha3LIBAWOIIA 0AKABbLMI

cmapaHami, TPILUAA cTapaHa — QCHO84All, BAP-

. o o B8APUWLbLHA
IIbIHA, OPOIIlJIerjiasd aCHOBe, — BAPWbLHAL paAy- P
Habedpanaza mpoxsyzoavrika (pric. 104). B

Kami ¢ TpoxByrojabHika PpOYHBIA Vce TpPBI
cTapaHbl, TO €H Ha3bIBaeIllla POYHACMAPOHHIM § og;
(peic. 105). PoymacTapoHHI TPOXBYrOJbHIK 3’aAy- & S
JIsgeIllla TakcaMa payHabOeIpaHBIM, 3e JIOYI0 Ia- S E
Py CTapoOH MOXKHA IPBLIHAIL 3a 0AKaBBLIA CTOPAHHI. N

Ila BesiubIHi ByTrJI0y TPOXBYTOJBHIKI maa3ss- acnosa
IOIIla HA 80CcMpPagyzoabhbls (yce BYTJIbl BOCTPHIA), Peic. 104

C
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A AN

pogﬂacmapoy_y_i 8ocmpasyzoibHbl mynasyzoJjibHbl npamasyzoibHol

Poic. 105 Poic. 106

mynagyzonvHbla (ECIb TYIBI BY-
raJ) i npamasyzonvHbLa (ECb IIpa-
Mbl Byrag) (peic. 106).

3apaHHe 3

i 3’ayasemma AABC payHa-

A nanep BrIKaHaiie 3agaHHe 3. GeapaHbIM, Kadi P,y = 31 cm,
ITagBAn3eémM BBIHIKI. AB =12 cm, BC = 7 cm?
Tpoxeyzonvhikam Ha3bLeaey-

Ua mpox366HHAA 3AMKHEHASL LOMA- B

Hasa pas3am 3 4acmrKail njaocKacyi,

AKYI0 AHA abmaxncoyeae. N c

Ilepvimempam mpoxeyz0bHi-
Ka (MHO02a8Y20/lbHIKA) HA3bLEACY-
ua cyma 0ayicolHb 120 CMAPOH.

Pojjnoimi mpoxeyzonvHiKami HA3bLEAWUUA MPOXEY20JLbHIKI,
AKIS MOMNCHA CYMACUIUL HAKAAOAHHEM.

Paijjnabedpanvim mpoxeyzonvHiKam HA3bL6ACULA MPOXEY2Z0Jlb-
HiK, Y aAKo0za 038¢ cmMapaHbvlL POYHYLA.

Pojnacmaponnim mpoxeyzoivHiKaM HA3bl8ACUUA MPOXBY20JLb-
HIK, I AK02aQ [jce cmOpaHbL POYHbBLA.

YnacuiBacub POYHbIX TPOXBYFOAbHiIKay. ¥ POYHBIX TPOXBYrOJIb-
HiKaxX cynmpanb POYHBIX CTAPOH JSKAIlb POYHBIA BYIJIBI, a Cy-
Ipanb POYHBIX BYIJIOY — POYHBISI CTOPaHBI.

3aijjeaza. HazpiBaoubl a00 3a11icBal0Ybl POYHBIS TPOXBYTOJbHIKI, iIMKHYIIIIA
3aX0yBallb NACHANOVHACIIb alIaBeIHBIX BAPIIBIHL. ¥ MHOTiX BBIMIaJKaX I'dTa
3pyuHa. AgHak pabinp Tak HeabaBaskoBa. Aboxsa 3amicel: AABC=AKNM i
ABAC=AMNK — npaBiJibHBIA.

Yacam aAmaBeIHbIS BAPIIBIHI POYHBIX TPOXBYTOJbHIKAY abasHayaroIlb
amHBIMI i ThIMI 2K JriTapami, gJamaroubl ga JIiTap agHaro 3 TPOXBYTOJbHIKAY iH-
moKc: AABC=AA;B,C,. IIpel TakiMm 3amice maolb Ha yBase, IIITO aAIlIaBes-
HBIMi 3’ ayasaiomnia Bapmeiai A i A;, Bi B;, Ci C,.
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- 3apaHHIi pa § 8
‘ PALLAEM
S CAMACTOMHA

51. TpoxsyrosbHiki ABC i KMN wMoXHa CyMSACIiIlL HaKJa-
manHeMm. IIpel rateiMm cymaayub LA i LK, /B i ZM. Kaimui
AB =5 cm, BC =6 cm, AC = 7 cM, TO YaMy POVHBI JayKbIHL
crapoH MN, NK i MK tpoxsyroiabuika MNK?

52. TpoxsyroubHiki ABC i KED poyubida, npeiubiM AB = DE, AC =
= DK, ZA =60°, ZB = 90°, ZC = 30°. Brizmaunllie rpamyc-
HbIS Mepbl Byraoy K, E i D tpoxByroabHika KED.

53. 3 gxpory BbIpabjeHBI payHabegpaHbI TPOXBYTOJLHIK 3 Oaka-
BOM crapaHoii, poyuait 14 am, i acHoBaii, poyuaii 8 nm. IIpot
pasaruyJi i BeIpabiyii 3 sAro poyHACTAPOHHI TPOXBYTOJbHIK.
3Hanazile may:KbIHI CTapPOH I'aTara TPOXBYTOJbHiKA.

54. TIlakasambl Ha peicyHKY 107 yaTteipoxByrosbHik ABCD 3’ay-
aserniia ab’sagHaHHEM payHaOeapamara TPOXByroJbHiKa ABD
i poyHactapoHHAra TPOoxXByrosibHika BCD. YHYTPBI TPOXBY-
roJIbHiKay 3alricaHbl iX ImepbIMeTpbl. SHaNA3iIe AJad KoKHara
BBITIAJKY IIEPLIMETD YaThIPOXByroabHiKa ABCD.

a)
B

8) A 2) B

Powic. 107 C

55. IlepeimeTp payHaOenpaHara TPOXByrojbHiKa poyHBI 40 cwMm,
acHOBa TPOXBYTOJIbHIKA ¥ 2 pasbl MeHINas 3a 0aKaByIO cTa-
paHy. SHaWA3iIe aCHOBY TPOXBYTOJIbHiKA.

56. BakaBas crapaHa payHaOeapaHara TPOXBYroJbHiKa Ha 4 cMm
OoJibIliad 3a Ar0 acHOBY. llepbIMeTp TPOXBYTrOJbHIKa POVHBI
56 cm. 3Haiazine 6axkaBy0 cTapaHy TPOXBYIOJIbHiKA.
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57.

58.

59.

60.

61.

62%*,

ITepeimeTp TpoxByrosbHiKa poyHBl 90 cmM. AmgHa ca crapoH
TPOXBYTOJbHiIKA HA 2 CM MEHIIAasA 3a APYTYIO cTapaHy i § 2 passl
MeHIIaA 3a TPII0I. SHAWA3ile CTOPaHbI TPOXBYTOJbHIKA.

Ha crapane AD xBaapara ABCD nabynaBaHbl poyHAcTapOHHI
TPpoxBYyroabHiK ADK, n3e nyHKT K JSKBIIb VHYTPHI KBajapa-
Ta. SHAUA3iIe afHOCIiHY IephIMeTpa KBajpaTa Aa IepbIMeTrpa
muorasyroyabHika ABCDK.

IlepeiMeTp TpoOXByroJbHara ydyacTka poyHbBI 36 M. CropaHbI
yuacTKa agHocAIla AK 2 3 4. 3Hauazine gay:KbIHIO KOMK-
Hall cTapaHbl y4yacTKa.

Hansensl poyHactapoHHi TpoxByroabHik ABC. Ha crapa-
He AB ansHauaHa Aro capsasina M. Ha agpssky MB ansHa-
yaHa Aro capsazina K. 3Haiasine mepbIMETP TPOXBYTOJIb-
HiKa ABC, raixi MK = 12 cwm.

Y npamaByrosbHail cicTamMe KaapAbIHAT aj3HAUYaHBLI ITIYHK-
Tl A(-4; 4), B(-4; 0), C(3; 0), nyuxt O(0; 0) — mauarak
kKaapabiHaT. Kiaaciikyiime TpoxByrosabHiki ABO, AOC i ABC
aJHOCHA CTAPOH i agHOCHA BYTJIOY.

HakaKpIlle, IIITO KaJii KOMHYIO CTapaHy TpPOXBYTroJbHiKa
MaBAJIYUBIIL YV 3 Pasbl, TO i Ar0 IMePLIMETP HMaBAJJIUBIIIA TaK-
cama ¥ 3 pasbl, a KaJji maBAJiubIllh ¥ £ pasoy, To i mepbIMeTp
HaBAJiUBIIIA ¥ kB pasoy.

§ 9. Mepuwas i apyras npbimeTbl
POYHacui TPOXBYroabHiKay

IIpbI BBICBATJ/IEHHI, IIi POYHBIS TPOXBYTOJIbHIKI, HAMa HeabXom-

HacIli BBIAYJAIL POVHACIHBL YCiX iX aAmaBeIHBIX CTAPOH i BYIJIOY
MIJIAXaM HaKJagaHHA a00 BRIMAPIHHA. HacTyIIHbBIS 13Be T2apaMbI
rapaHTyiollb POYHACIIb TPOXBYTOJIbHIKay NPbl POYHACI[I HEKaTo-
pBIX aAmaBeAHBIX CTApOH 1 BYTIJOY.

Tsapama (mepmrasg npbIMeTa POYHACILI TPOXBYTOJbHIKAY).
Kaxi n3Be crapansl i Byrag mamisk iMi agHAro TPOXBYIOJbHIKA
aZrmaBeTHA POYVHBI A3BIOM CTapaHaM i BYriry maMisk imMi apyrora
TPOXBYT'OJIbHIKA, TO TaKisl TPOXBYTOJbHIKI POYHBIA.
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B
1
A " c
B,
H
Ay ¢
Poic. 108

HanseHna:

AB = AB,, AC = A,C,, LA = LA, (psic. 108).
Haxaszanb: AABC = ANA,B,C,.

Horas. Hakmanszeém tpoxByroabHik ABC Ha
TPOXBYTOJbHIK A,B;C; Tak, Kab cynaji poyHbIA
Byribl A i A,, npamenb AB cymnay 3 Ipame-
HeM A, B;, a npamens AC cynay 3 mpamenem A;C;.
ITakonbki axpaski AB i A;B; pOyHBIA, TO SHBI
cynanayib IIpbl HaKJaJaHHiI, BAPHILIHA B cy-
nmajgse 3 BAPMIBIHANU B,. AHajariuHa cymnamgyIb
poyHBIA anpaski AC i A,C,, Bapmsiaa C cyna-
n3e 3 BapmblHAN C;. TpoxXByroapHiKi cymanyIib
majakam, 00 cymaaymnb ix BApHIbIiHI. TakiM 49bI-
Ham, NABC = NA,B,C,.

Trapasma maxkasaHa.

T'asopayb, wmo 038e cmapanvl i 8Yyzan namix imi 3a0aryb
MmpoxeyzoavbHiK a0HA3HAUHA.

Toapama (mpyrass mpeIMeTa pPOYHACIII TPOXBYTOJNBbHiKAY).
Kami crapama i gBa mphrlIerasis mAa se BYIJbI agHAro TPOX-
BYTOJbHIKA aJilaBeTHA POYHBI CTapaHe i ABYM NPLLIETJBIM Ja
sde BYIJiaM JAPYyrora TPOXBYToOJbHIKa, TO TaKifd TPOXBYTOJBHIiKi

pOYHBIA.
B
1
A ! C
B,
|
Ay ' (o
Poic. 109

HanzeHna:

AC =A,C,, LA=/LA,, ZC = ZC, (pbIic. 109).
Haxasanb: ANABC = AA,B,C,.

Horas. Haxkmanszém tpoxByroabHik ABC Ha
TPOXBYTroabHIK A;B;C; Tak, Kab cymaji poyHbIA
cropanbel AC i A,C,, Byram A cymay 3 poyHBIM
ByrJioM A;, a Byraa C — 3 poyubsiM ByrJsiom C;.
Taner mpamens AB cynanse 3 nmpamenem A;B;,
npamenb CB — 3 nmpamenem C;B;, a BAPIIbI-
HaA B cynanse 3 BApIIBIHAN B; (IyHKT B 0yase
HaJe)kalb i mpamoit A;B,, i npamoii C,B; i Tamy
cymnajase 3 MMyHKTaM ix nepacauysuua B;). Tpox-
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BYTOJBbHIK]I cymamyllp ITaJKaM, MaKOJbKi Cymaaylb iX BAPIIBIHI.
Takim ustHam, AABC = A A,B,C,.
Terapasma maxasaHa.

T'asopaub, wmo cmapana i d6a npwviiezavia 0a se 8Yyzavl 3a0a-

0Yb MPOXEY20abHIK A0HA3HAYUHA.

A nanep BeIKaHaliIe 3agaHHe 1 i 3agaHHe 2.

3apgaHHe 1 3apaHHe 2

Axri Byrasn tpoxByrosbHika MNK Axas crapana rpoxsyroabHika MNK
poyHBI Byray B TpoxByroJbHi- poVyHa crapane AB TpPOXBYTOJIbHi-
kKa ABC? Pacraymaulie agKas. Ka ABC? Pactaymaure agkas.

B
/)
A 10 C

2] __, il
v

N
/\ B N
10,/50°\8 J
M o
K A 520 600 4\ 60
M 7 C

A

3apaHHIi pa §9

PALWWAEM PASAM
K/Nlo4yaBbia 3a4aubl

3apava 1. Adpaski AB i CD nepacsakawnuyua §j ix capadsinax.
Haxasayvb, wmo adneznacui namix nyuxkmami A i C, B i D

POYHbLA.

Powic. 110

B Hokas. Haxaiti O — NyHKT NepacAYdHHA aj-

paskay AB i CD (peic. 110). Pasraeasim
ANAOC i ABOD. ¥V ix AO =0B, CO =0D
na ymoBe, LAOC =_-/BOD gk BepThIKAJIb-
HbIA. TpPoXBYyroJbHiKi pOYyHBIA ma A3BIOX cTapa-
Hax i ByrJae mamisk imi, r. 3. ma 1-ii mpeIMerie
povHacii TpoxByroabHikay. Cropamsr AC i BD
POVHBISA, IMAKOJbKI § POYHBIX TPOXBYTOJbHIKaX
cympalmb POYHBIX BYIJIOY JsdKallb POVHBIS CTO-
paHbI.
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Ila0d3im mazuvimae Kapomrae apapmieHHe PAULIHHA 3a0aybl.

Hanszeuna: AO = OB, CO = OD.
Harasanb: AC = BD.

Hoxas.

1) AAOC i A BOD:

D AO = OB, CO = OD na ymose,
ZAOC = ZBOD gK BepTHIKANbHBIA,
ANAOC = ABOD mna 1-ii upbIMelie.
2) AC = BD. [X

B

3apava 2. Jladsena npocmas 3amKHéHas Jaomanas ABCD, y
akoit AB=AD =6 cm, CD =4 cm i npamenv AC 3’ajarseyuya
oicekmpuicail 8yzaa BAD. 3uaiicyi dajjxcvinio somanait ABCD.

Pouic. 111

Pamsnane. ¥V tpoxsyroasuikay ABC i ADC cra-
pana AC — aryabHasa (peic. 111), AB = AD ma
ymoBe, £ZBAC = ZDAC, 60 AC — 0iceKkTphIca
Byrjia BAD. T'sTblss TPOXBYTOJIBHIKI POVHBIA ma
1-i1 mpeIMenle poyHAacCIi TPOXBYTroJibHiKaAy. Ag-
cionb BC = CD Ak ajamaBenHBbIA CTOPAHBI ¥ IBYX
POVHBIX TPOXBYTIOJIbHIKaX.

Hay:xbeiaa jomaHat ABCD:
AB+BC+CD+AD=6+4+4+ 6 =20 (cm).
Anxas: 20 cm.

3apava 3. Ha cmapanax syzana B adxnadsenvt adpaski: BA = BC,
AK = CM (pwvte. 112). Haxkaszausv, wmo LA = ZC.

¢ M

K

Poic. 112

I ok as. Pasriaensdim TpoxByronabHiki ABM i CBK.
VY ix /B — aryabnbl, AB = CB n1a ymoBe, MB = KB,
nakoabki MB = CB — CM, KB = AB — AK (xaui
aJl POYHBIX anpa3Kay aaHAIb POVHBISA, aTpbIMa-
IOIIla POVHBIA anapas3ki). TpoxsByrombHiki ABM i
CBK poyHBIA Ia A3BIOX CTapaHax i ByrIJie IIamix
imi. 3 poyHAacIi TPOXBYTroJibHiKay BBLIHiKae, IIITO
/A = ZC (y pPOYHBIX TPOXBYrOJIbHiKax cymnpalb
POVHBIX CTApPOH JAMKAIL POYHBIA BYIJIBI).
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3apava 4. Ha pwecynrky 113 £ZBAD = ZCDA, ZCAD = ZBDA.
Harxasauyb poyracub mpoxsyzoavriraly AOB i DOC.

A

D

B

(0]
C
Pouic. 113

14

Hoxas. ITakoabki AABD = A DCA na 2-ii npbI-
Melle PoyHAacIli TPOXBYroJibHiKay (crapama AD —
aryJabpHasi, BYIJIbI TOpbl crapane AD anmasen-
Ha poyHBIA ma ymoBe), To AB = DC, /B = ZC.
ITakonsxki £BAO = Z/BAD — ZCAD, ZCDO =
= Z/CDA — ZBDA, to ZBAO = ZCDO (xkami ag
POVHBIX BYIJIOY aaHAIL POYHBISA, aTpbIMAaIOIIla
poVHBIA Byrabl). Tager AAOB = ADOC na 2-u1
IIpbIMeIle POYyHAaCIIi TPOXBYTOJIbHIKAY.

PALUAEM
CAMACTOMHA

63. BrIikaprwIcTayiibl JaHbIS Ha pbicyHKax 114, a—2z, makakbiie,
IITO:
a) AAOC = A DOB; 0) AABM = ACBM;
B) AACB = ANACD; r) AABC = ANADC.
o a) B B

A D A M C

Poic. 114

64. Ha peicysry 115 AC = DB, Z/CAD = ZBDA.
JlarkaxpItie, IITO:
a) /B = ZC; 06) /BAC = ZCDB.

65. V¥ mpocrait 3amKkHEéHa Jomanait ABCD, BC= A
= AD =10 gm, LACB = ZCAD, AB =8 nm. Peic. 115
3Hanasine gay:kbpiaio JoMmaHain ABCD.

66. BrIkaprwIcTayIIbl maHbIA Ha pbicyHKax 116, a—2z, mnakakbire,

IIITO.
a) AABC =
6) AAOB =

B) AABM =
r) AABM =

ANADC;

ACOD (m3e AO = CO);
ANCBM;

NACK; NKBO = AMCO.
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67.

68.

69.

70.

71%,

72%,

73%.

74%,

B 6) 8/ B
A Cc
B D A M C A
D

Poic. 116

Hanzensl uyarTbipoxByroabHiK ABCD, y sakora AB =9 cwm,
AD =12 cm, LABD = /CDB, ZADB = ZCBD. 3uaiiasime
IIePBIMETP I'dTara 4aThIPOXBYTOJIbHIKA.

Hansensl aapasak AD. ¥ agHOUW maymjaocKacIli aJHOCHAa IIpa-
moii AD naxanb nyHKTbel B i C rtakis, mito LBAD = ZCDA,
ZBAC = ZCDB. 3nanpgsine gay:xkbiai agpaskay AC i CD, raii
AB =5 cm, BD = 6 cwMm.

AB i CD — pblgMeTpbl agHOW akpysKHacii 3 mpuHTpam O.
HakasKpIle, IITO:

a) xoppa AC poyHa xopase BD;
0) AADC = AN DAB.

Ha peicyary 117 /BAC = /NKM, N

/AMN = /KCB, AM = KC. axaxpine, A
IIITO: A C

M K
a) ANABC = ANKNM; 0) AN = KB. \</U
Poyubia agpaski AB i CD mepacAKamoImna 5
¥ nyHKIme O Tak, mrro OD = OB. JlakabI- Perc. 117

e poyHacib TpoxByroabHikay ABC i CDA.

Ha crapanax Byria A agkJjiaaseHbl PoyHBIA anpas3ki AB i AC.
Ha anpasky AB aasmauanbl TyHKT M, Ha aapasky AC —
nyakT K tak, mro LABK = ZACM. Anps3ki BK i CM mnepa-
cakamoImna v nyukie O. Hakaxkeine, mro A MOB = AKOC.

IIppr mamamose MOPBIKJIAAY IIaKasKbime, mTo kKauai ¥ AABC
i NAB,C; AB=A,B,, AC=A,C, i /B = /B;, TO T3Thid
TPOXBYTOJIbHIK]I He abaBsA3KOBA POVHBIA.

Ha kaapaprHaTHait miaockacimi nadyayime AAOB i AA,0B;,
nse A(5; 1), B(2; 6), A;(—5; —1), B;(-2; —6). [lakaKbIlie, IIITO
ANAOB = ANA,0OB,.
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i

Bepaem

NAABOA3IM

. k‘ﬁ | BbIHIKI

1. fx sHaiicii meprIMeTP TPOXBYrOJIbHiKa, MHOTABYIroOJIbHIKA.

w N

Ymeem

. fIKia TPOXBYToOJIbHiIKi Ha3bIBAIOI[Ila POYHBIMI.
. Ilepmryto i Apyryio ONpbIMEThl POYHACII TPOXBYTOJbHIiKAaY.

1. JakasBamp IIEPIIy0 i APYryi0 OPLIMETHI POYHACIII TPOXBYTOJBHIKAY.
2. BymaBamp yapiié:Kk TPOXBYTOJIbHIKA I1a AaA3€HBIX IaMepax Sro CTapoH
i ByrJyioy mphnl mamamose JiHelKi i TpaHcmapiiipa.

§ 10. BblwbiHA, MeablAHA

i BiceKTpbica TPOXBYro/ibHiKa

Y TpoxByrojibHiKa, akpaMs TPOX CTapPOH, TPOX BAPHILIHB i TPOX
BYIVIOY, €CIlb TaKcaMa iHIIIbIA 3JEeMEHTbl — B8blUlblHA, MedblaHa
1 Oicekmpuica.

A3HaysHHe.

A3HausHHe.

A3Ha4sHHe.

Beimeraéit TpoxByroJbHiKa (pbic. 118, a) Ha3HI-
Baelllla MNepHeHAbIKYJIAD, alyIIuaHbl 3 BAPIIbIHL
TPOXBYTOJbHIKA Ha IIPOIiJerayio crapany ado Ha
sie mpagay:xkoHHe (agpasaxk BH).

MenpiaHaii TpPOXBYTroJbHiKa (peIc. 118, 6) Has3kIBaelr-
IMa agpI3aK, dKi 3Jydyae BAPIIBIHIO TPOXBYTOJbHIKA
3 cApsA3iHAN mpoIlijeryai crapanbl (agpasaxk BM).

BicexkTpricaii TpoxByroasHiKa (peic. 118, 6) Ha3bI-
BaeIlla aapas3aK 0iceKTPHICHI ByTJIa TPOXBYTOJIbHIKA,
AKi 3JIyduae BAPIIBIHID TPOXBYrOJBbHIKA 3 HYHKTAM
mepacAYdHHA OiCeKTPBICHI 3 IPOIiJerjiail crapaHou
(agpasak BK).
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a) 6)
B B B
BblULbLHA Meabl.}lHa
A H c H A c A M @ C
Poic. 118

Y poVHBIX TPOXBYTOJIbHIKAX POVHBISA ajmna-
BeIHBISA BBIMNIbIHI, MEIBIAHBI i OiceKTphICHI (Ha-
Ka’KbIIle caMacTOHA).

Kani TpoxByrospHiK He payHabOeapaHbI, TO
BBINIBIHSA, MeIblAHA i OiceKTphIca, IpaBea3eHbIsd
3 agHOU BAPIIBIHI TPOXBYTroJbHiKa, He cymaja-

8)

B
Oicexkmpuica

6bLULbLHA
Oicexkmpuica
medvlsiHa

A HKM C

Poic. 119
onb (peic. 119).
A ngamnep BeIKaHaimIe 3agaHHe 1.
3apaHHe 1
B
| K

Ha poicyHKY maxKasaHBlI BBINIBIHA, MeIbIAHA i N
bicexTprica TpoxByrojabHika ABC. 3Haiinziime
I'ITHIS aJapPI3Ki.

A M C

IlakoabKi ¥ TPOXBYTroJibHIKa TPhI BAPIIBIHI,
TO ¥ ATO i TPHI BBHIIIIBIHI, TPl MEABIAHBI, TPHI Oi-
ceKkTphbIchl. IlasHell MBI JaKaKaMm, IIITO BBIMIBIHI
TPOXBYroJbHika (abo ix mpamay:K9HHi) mepacs-
KalIllla ¥ afHbIM OYyHKIEe. I'sTa K maThIubIIia
saro menbiAgH (pbic. 120) i GicexkTpsric (pbic. 121).

Kani TpoxByrombHiK BOCTPaBYTOJBbHBI, TO
IIYHKT IEePacAYIHHA AT0 BBHIIIIBIHb 3HAXOA3iIIa
VHYTpPBI TpOXByToJibHiKa (pbic. 122, a). Kaui
TPOXBYTOJbHIK TyHaBYTOJIbHBI, TO IIpafayKoHHI
BBIIIIBIHD IIepacAKAaIoIIla ma-3a TPOXBYTOJbHIKAM
(pwIc. 122, 6). Kaii TpOXBYTOJIBHIK ITPaMaByTOJIb-
HBI, TO IIYHKT II€PACAYIHHA ATO BBINIBIHb 3HAXO-
nsimia ¥ BApIIbIHI mpamora ByrJa (peic. 122, 8).

A M C
Medblanbl
Pobic. 120
B
F
E
A K C
Oicexmpulcol
Poic. 121
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a) B 8) B
K K
M
H
A C
A N C

BbLULbLHI

TH Poic. 122

IIyHEKTBHI IepacsauysHHSA BBINIBIHB, OICEKTPHIC i MEeAbITH Ha3bIBa-
IOIIIa a0MemHbLMI NYHKMaMi mpoxeyzoavHiKa.
A namnep BbeIKaHaiIe 3agaHHe 2.

3apaHHe 2
B
T T N
Koubki ycsaro mpaMaByroJbHBIX TPOXBYTOJbLHIKAY I
maKasaHa Ha PBICYHKY?
A K C

IIper mamamose IHTAPHATY BBICBETJIiIE, AK HAa3BIBAIOI[IIA
OYHKTBI HepaCIUdHHA:
a) BLIMIBIHB; 0) MeIbIsIH; B) 6iCceKTPBHIC TPOXBYTOJBHIKA.

- 3apaHHi pa § 10
PALLUAEM
- CAMACTOMHA

75. V¥ paynabeapaubIM TPoxBYrosbHiKYy ABC 3 nmepsimerpam 30 cm
Ja Aro acHOBBLI IpaBejs3eHa MenbldHa BM pay:xkbiHein 6 cwm.
3Halazine mepeIMeTp TPOXBYToJsibHiKa ABM.

76. ¥ tpoxByroabHiKy ABC mipaBeasensl menbissHbl AM i CK, AC =
=12 cm, AK = 4 cm, CM = 5 cm. 3HaA3ile HepbIMETP TPOX-
ByroabHika ABC.

77. Y TpoxByroabHiky ABC AB = BC. [laxkakbllle, IITO OiceK-
tpbica BK pnsemins A ABC Ha nBa POYHBIS TPOXBYTOJBHIKI.

78. ¥ TpoxByroabHiKy ABC BbeImbiHA AM pzeiinb crapany BC
nanajgam. Jlakakeie, mTo aapasak AM 3 ayiaderniia Oicek-
TphIicaii TpoxByroybHika ABC.
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79. YV rtpoxByroimbHiKy ABC mpaBensenbsl wMmenblaubl AK, CM
i BN. 3manpasime mnepwsIMeTp TpoxByroabHika ABC, kaii
AM + BK + CN = 28 nmwm.

80. Haxaxkwirne, mrto NAABC = NA,;B,C,, Kami y iX: a) poyHBIA
cropaubl AB i A,B,, poyubia mensiaasl BM i BiM, i LABM =
= L/A,B;M,; 6) poyubla cropadbl AB i A;B,, poyHbIs Oicek-
Tpeickl AK i A,K, i /BAC = /B,A,C;.

81*. ITagsennr TpoxByroabHik ABC 3 mepwimerpam 30 cm, AK —
saro menbissHa. Ilepeimerp AABK poyHBI 18 cM, mepbiMeTp
NACK — 24 cm. 3uaigsiie gay:KbIHIO MeAbIIHbI AK.

82%, Cama cosApaskae: Kaui TpoxByroJabHik ABC B
paspazanb na menabisHe BM (peic. 123), To 3
aTpbIMaHBIX TPOXBYTOJbHIKAY MOXKHA CKJIa-
cii HoBBI. I1i mae paneito Cama? Kaii mae, To

A M C
MaKasKbIlle HAa aJHBIM YapIAMKBl TPOXBYIOJIb-
HiK ABC i HOBBI CKJIAJ3€Hbl TPOXBYIOJIbHIK. Peic. 123
feamempeoia 3D
S

Tampaadpam abo mpoxsyzoavHail nipamidail
Ha3bIBaelllla MHararpaHHikK, y sSKora yce 4YaTbIPbI
rPaHi — TPOXBYTOJbHIiKI.

IIyakT S — BAPMIBIHA, a TPOXBYTOJABHIKABC — 4 c
acHOBA IipaMigHbI.

Ilepneuanikynap SH ma miaockacii ABC 3’ay-

JIeIIa 8blulblHEl mampaadpa (poic. 124). B Poic. 124

3agaua. Ecuv memaniunot npym daijxcoinéic 1 m 30 cm. ITpym modic-
Ha pa3pa3aub Ha wacmki i 3mayasauydy ix kanuyami. Ili xoniuv npyma, xabd
6blpabiub Kapkac mampaadpa, y AK02a ljce 2panHi — pPOYHACMAPOHHIA
mpoxeyzoavHiki 3 nepormempam 60 cm KoxucHbL?

MaodsnasaHHe

3 apkyllla mamepbl BbIpaKile TPhI BOCTPABYTOJLHLIA HepayHaOeIpaHbIs
TPOXBYTOJIbHiIKi. BBIKapwIicTaymIbl TOJIBKI IlepariHaHHe apKyIlla IIalepsl,
3HalA3iIe MyHKT IepacausHHA:

1) BBLIMIBIHD IepIIara TPOXBYTOJIbHIKA;
2) MeabISAH IPYrora TPOXBYTOJIbHIKA;
3) GiceKTphIC TPAIAra TPOXBYTOJbHIKA.

AGrpyHTyiille MaTsMAThlUHAa BBIKAHAHHE KOJXKHara 3

3aJaHHAY.
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19

30

12

35

Poic. 125

FimHacmeoika po3ymy

Y BAPIIBIHAX TPOXBYTOJbHIKA 3aIrilmaM IIa agHbIM
agBOJBHBIM JiKy. Hamprikaan, iki 12; 71 23 (pric. 125).
3Hola3eM CyMBI JiKay, AKisg cTasgib Kalsd KaHI0Y KOK-
Ha¥l cTapadbl. 3allilllaM aTpPbIMaHBIA CYMBI Hacsapaa3iHe
rITEIX cTapoH: 12+ 7=19,12+23=351i 23 + 7= 30.

Hameir mpaBAA3EM MeIBISHBI 1 BHOUA3€M CYMBI JiKay,
3alicaHbIX KaJjsd KaHIO0Y KOMKHall MeIbIaHBI. ATpbIMa-
eM: 7T+35=42,12+30=42, 23+ 19=42. Yce TpbI CyMEI
aTHOJbLKAaBBIS 1 pOYVHBI 42!

Hapsricyiine ¥ CHILITKY TPOXBYTOJIBHIK i 3aIIiMILIIE ¥ AT0 BAPIILIHAX TPBI
cBae JIiki. BrIkaHaiille amicaHblA BBIIIDH almeparbli i 3Haia3ine cyMsbl JiKay,
3alicaHbIX KaJsd KaHIOy KOosKHall MeIblsaHbl. Kaji BeI ycé pabini mpaBinbHa,
TO aTpbIMAaelle TPhI aAHOJbKABLBIA CYMBI. SIK BBI I'sTa pacTayMaubIiie?

§ 11. PayHabeppaHbl TPOXBYronbHiK

A3Ha4ysHHe. TpoxsyronbHIK Has3bIBaelllla payHabeapaHbIM, KaJuri

y Aro JA3Be CTapaHbl POVHBIA.

Poyubiag cTopaHbl HasbIBalOI[Ila 0aKaBBIMI CcTapaHaMi, TPIIAA
cTapaHa — acHOBa#, BAPIIBIHA, IIPOIliJIerjiasd acHOBe, — BSAPIIbI-
HAW payHaOempaHara TPOXBYTOJIbHiKA.

Pasraensim HekaTopblsa YJiaciiiBaciii payHabOeapaHara TPOXBY-
roJbHiKa 1 aHy 3 Aro IpbLIMET.

Toapama (a6 ymacmiBacmi BYyrmaoy TphI acHOBE).
Y payHabeapaHBIM TPOXBYTOJbHIKY BYTJBI IPHI ACHOBE POYHBIA.

A

K

Poic. 126

Hanzeuna: ANABC, AB = BC (pvic. 126).
Harkaszanb: LA =ZC.

Hoxrasg. IIpaBanzém 6iceKTpricy BK TPOXBYTOJIb-
Hika ABC. TpoxByromabHiki ABK i CBK poyHBIA
ma A3BIOX cTapaHax 1 ByIJle IIaMisK imi: crapa-
Ha BK — aryabuas, AB = BC ma ymoBe, BYyT-
abl ABK i CBK poVHBIS Ta a3HaudHHiI Oicek-
TPBICKI. 3 POYHACI[L TI3TBIX TPOXBYTOJbHIKAY
BbIHiKae, mro LA = ZC. Treapama maxasaHa.
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Toapama (a6 yaaciiBacii OiceKTpbwichl payHabenpa-
Hara TPOXBYIOJBbHiKaAa).

Y payHaOeapaHbIM TPOXBYIOJIbHIKY OiceKTprpIca, mpaBeaseHas
JIa ACHOBHI, 3’AyJIsellia Aro MeIbITHAN 1 BBIIIBIHEN.

Hansema: ANABC, AB = BC, BK — 6GiceKkTphbIca
B (ppic. 127).

Hakasanb: BK — mMenbldHa i BBIIIBIHA.
Hoxas. TpoxByroapHiki ABK i CBK poyHBIA IIa
I3BIOX cTapaHax i Byrje mamisk imi (ryi. mamsa-

A c P3IHIO TRAPAMY). 3 POYHACIII TPOXBYTOJIbHIKAY

K BhIHiKae, mTo AK = KC i /1 = /2. IlakoabKi
ByrJibl 1 i 2 cymMeskHBIsSI, TO ix cyma poyua 180°,
Poic. 127 ramy £1 = /2 = 90°. 3nausins, BK — mMenbls-

Ha 1 BBIIIBIHI.
Torapsma maxkasaHa.

3ajjeéaza. IlakoybKi 3 BAPIIBIHI TPOXBYTOJbHIKA MOKHA IIpaBeclli TOJIbKi
amHy OiCeKTphICY, aAHy BBIMILIHIO i agHy MEOBISHY, TO 3MEITYAaHYIO BBIIIDH
TRAPIMY MOXKHa chapmynaaBaib Tak: «bBicekmpuica, 8vlwbiHA i MedbliHaA
paijjrabedparnaza mpoxeyzonbHiKa, npaged3envii 3 8iAPULblHL 0a ACHOBbL, CY-
nadawuyvb». I'sTa 3HAULIIL, IIITO KaJi IIa YMOBe 3aJaubl JaJ3€HA BBIIILIHSA
payHabenpaHara TPOXBYTOJIbHiIKA, IpaBe3eHasda 1a aCHOBBI, TO ITaBOJIe Aaa3e-
Hal ToapoMbl SHa Oyase Takcama OiceKTprIcail i MegbiAHAal. AHaariubna, Kaji
IamseHa MeOblAHA payHaOempaHara TPOXBYTOJbHIKA, TpaBeI3eHas 1a aCHOBHI,
TO siHa OyA3e BRIIILIHEN 1 OiceKTphIcaii.

Toapama (mpeiMeTa payHabeapaHara TPOXBYTroJbHiKaAa).
Kaumi § TpoxXByroasHiKy 1Ba ByTJIbI POYHBISA, TO €H payHabeIpaHbl.

B Hanzenma: ANABC, LA = ZC.
B Haxaszamnb: AB = BC.

Horas. MpbicreHHa IlepaBepHEM TPOXBYTOJIb-
HiK ABC azgBaporubIM OokaMm (pbic. 128) i ma-
KJAQA3€éM IIepaBepPHYTHI TPOXBYTOJBbHIK Ha
TpoxByroabHik ABC Tak, ka6 Byraa C cymay 3
Byriiom A, Byran A cynay 3 Byraom C. Taxwbr
mepaBepHYThl TPOXBYTOJbHIK CyMecIiIia 3 aa-
Peic. 128 n3eHbIM 1 crapana BC cywmecliimia ca crapa-

A
C A
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Hoi AB. Takim ustaam, AB = BC, r. 35. A ABC — payHabeapaHBbI.
Teapsma maxasaHa.

IMaxkasaHasa mpbIMeTa payHabOeapaHara TPOXBYTOJbHIKA 3 AYisd-
eljlia ToapsMaii, agBapoOTHall TsapaMe abd yJjacliBacIii BYIJIOY IIPBI
acHOBe payHaOeapaHara TPOXBYTroJibHiKa (pwic. 129).

Taapama. Rani mpoxeyzonvHik ApBapotHaa Taapama. Kaai

payHabedpanvl,, mo 6Yzabl | | MPOXBY2ONbHIKY 08a 8Y2Jbl

npwvlL 420 ACHOB€ POYHDbLLA. POYHbLA, MmO éH paljHabedpatbl.

B Mangsena: Mangsena:
ANABC, ANABC,
AB = BC. LA = ZC.
Harkazanb: Hakaszarnb:
A c LA=/C. A C AB = BC.

Poic. 129

Haragaem, mro jro0as TeapsaMa CKJagaela 3 YMOBBI — Taro,
IIITO JaA3eHa, i BBIBaJy — Taro, IITo Tpaba maKasallb. ¥ TIapdMbI,
aZBapoOTHAW majseHail, yMoBail 3 AyJseria BbIBaJ JaA3eHail Toa-
PSMBI, a BBIBaJJaM — yMOBAa AaJ3€Hail TeapdMbI.

m 1 3apaHHi ga § 11

e .
t; 14l | PALIAEM PA3AM
L K/Nl0YaBblA 3a4aubl

3apava 1. J[axkas3aub, wmo I payjHabedpanHvim mpoXeY20abHIKY

Oicekmpuicobl, npased3eHbla 0a 6aKABLLX CMAPOH, POYHbLLL NAMINHC
cabot.

B Hoxrkags. Haxait y TpoxByroabHiky ABC AB = BC,
AK i CM — oOicekrpsrickl (pwric. 130). Tpaba na-
Kazaip, mro AK = CM. Pasraensim AAKB i
ACMB.Y ix /B — aryabnbl, AB = BC 1ma ymoBe,
/BAK = /BCM sk najioBbl poyHbIX ByTJioy A i C
IIPBI aCHOBe payHaOempaHara TpoxByroJabHiKa. Ta-
a1 ANAKB = ACMB mna 2-#i upbIMelle poOYyHacIi
A C  TpoxByroibHiKay, agkyab AK = CM. IllTo i Tpada
Poic. 130 OBLIIO JaKasallb.
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3ajeaza. [Ipyrim cnocabam morasdy 6yzase pasrasan AAKCi ACMA i noxas
ix poyHacrti.

3apava 2. [[axas3aub, wumo nepneHoblKYaLap, npaged3eHvl 3 UYIH-
mpa axkpyxcnacuyi da xopodvt, 03eaiub 2amy xopdy nananam.

Horas. Haxait O — maHTp akpy:kHacmi, AB —
A xopra, OH — 1nepneHABLIKYJIApP Aa xopabl AB
(pwic. 131). Anapaski OA i OB poyHBIS AK paably-
cel. Tamy TpoxByroabHik AOB — payHabeapaHbl,
a OH — daro BBIIIBIHA, IIpaBeA3eHas Ja aCcHOBHI.
Mg1 BegaeMm, INTO BBIIIBIHA payHabeapaHara Tpox-
Puic. 131 BYToJIbHiIKa, IIpaBeA3eHas a acCHOBBI, 3’ AyJsdera
i mempIgHal. A MeIbldHaA I3€JiIlb CTapaHy TPOX-
ByroJIbHiKa mamamam, r. 3u. AH = HB. Ilrto i
Tpa0a OBLIO JaKasallb.

B PALLAEM
~ 4 CAMACTOMHA

83. 3maiazime agpss3ax abo0 Byraj, abasHauaHbIA IIBITAJbHiIKAM
(peic. 132). Pactaymaurie cBOil amgkas.

a)
?
20
- 70°
Poic. 132

84. Iansenb! TpoxByroabHik ABC, y akora LA = /B, AB + BC =
=12 em, AC + BC = 16 cm. 3uaiigsine nepbeimerp AABC.

85. V¥ rpoxsyronwsHiky ABC AC = AB = 12 m, P,p. = 32 M, AK —
BBIIIIBIHA TPOXBYToJbHiKa. SHala3ine agpas3ak CK.

86. Tpoxsyroabpuik ABC — poyHuacrapouni, CK — B
aro Oicekrprica, AK = 7,5 cm. 3Haiasiine me-
peIMeTp TpoxByroJbHika ABC.

87. Ha pricyHKy 133 tpoxByroabHik ABC — payHa-
Oenpanbl, 13e AB = BC. [lakakbIle, IIITO TPOX-
ByrosbHiKk KBM Taxcama payHaOeZpaHbI, KaJIi: K M
a) AK = CM; 6) AM = CK; B) ZABK = ZCBM. Poic. 133
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88.

89.

90.

91.

92.

93.

94.

95*.

96*.

HakaKkbille, IITO CAPSA3iHBI CTAPOH payHaOeapaHara TpPOX-
BYTOJIBHIKa 3’AVJAI0NIla BAPIIBIHAMI iHIIara payHaOeapaHara
TPOXBYTOJIbHIKA.

HakakpIille VyJaaciiiBacib BYIJIOY pOYHaCTapoOHHATa TPOXBY-
roJibHiKa: «Y poyHacTapoOHHIM TPOXBYTOJBHIKY Vyce BYIJbI
POVHBIA HaMixK caboii». ChapmyJoiie ciBepa:KaHHe, agBa-
poTHae nax3eHamy (IIPHIMETY POYHACTAPOHHSATA TPOXBYTOJb-
Hika). [lakaxbIme se.

AcHoBa payHaOeapaHara TPOXBYTOJIbHiIKA amHOCIIIIA ga Aro
OakaBoii crapanbl K 2 : 3. IleppiMeTp TPOXBYTOJIbHiIKA POVHBI
72 cMm. 3HAWA3iIe aCHOBY TPOXBYTOJIbHiKA.

¥ payuabenpanbiM TpoxByroabHIiKY MNK (KM = KN) npase-
nzena Oicekrprica KE, poyuaa 24 cm. IlepsiMeTp TPOXBYTroJib-
Hika KEN poyubl 56 cMm. 3HaWA3iIE IIePhIMETP TPOXBYTOJIbHI-
ka MNK.

IMaxakbile, IIITO MeALIAHBI payHabeqpaHara TPOXBYTOJIbHIKA,
IIpaBea3eHbIsI 1a 0aKaBLIX CTapPOH, POYHBIA IaMisK caOoii.
Tpoxsyroasaik ABC — paynabenpanni, AB = BC. Ha npame-
Hi AC 3a nmyHKT C agkjaansenbl aapas3ak CM, ma npameni CA
3a MYHKT A agkJgangseHbl aapa3ak AK rtaki, mro AK = CM.
HakaspIre, 1mTo TPpoxByrosbHiK M BK payHabenpaHBbI.
HakaKpIle, IIITO ALIAMETD aKpYysKHACIi, AKi mpaxoasimns mpas
CAPAABiHY XOpAbl (IITO He 3’ AyjadeIlia AblAMeTpaM), IepIIeH-
IBIKYJAPHBI T'9TAll X0pa3e.

Y TpoxsyroambHiky MNK npaBeznseHa 6icektpbica ME. Bano-
ma, mro LMKN + /NME = Z/MNK + Z/ZKME, KE = 4 cwMm,
MN =9 cm. 3Halazine nepeiMeTp TpoxByroybHikKa MNK.
TpoxByroapHik ABC — poyuacraponHi (psic. 134, a, 0). [la-
KasKbllle, IIITO TPOXBYroJbHIK MNK — poyHacTapoHHi, KaJi:
a) MB = 2AM, NC = 2BN, AK = 2KC;

0) AM = AB, CN = AC, BK = BC.

Poic. 134 M
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97*. ¥V payuabeapaHbIM TPOXBYTOJIbHI-
Ky ABC mnpaBenseHbl 0OiCEKTPBI-
cel AK i CM pga 6akaBbIX CTa-
poH. BiceKTphICchl mepacaKamIia
Vv nyukine O. J[lakakplle, IITO

W/
It

AAOM = ACOK. o

98*. Anmma crapama 1mpaigéra MocCTa
Vayinse caboii ab’smgHaHHe CIMi
POYHBIX payHaOeIpaHbIX TPOXBY-
roJbHiKay, 3BapaHbIX 3 MeTaJiu-
HBIX 03JieK (pbic. 135). IleppiMeTp agHATO TaKOTa TPOXBYTOJIb-
Hika poyHbl 11 M. Ha BrIpa® amHoOli cTapaHbl mpaj€éTa MOCTa
mauimio 59 M MeTariuyHBIX 0d/ieKk. BhIdHAUbIIe Aay:KbIHIO (II1a
Hide) ycAro mpaJiera.

Poic. 135

99*, Ha crapaHax Byria A afgKJaA3eHbl POYHBLIA anpss3ki AB i AC.
Ha anpassxky AB ansmauanbl nyHKT M, Ha agpasry AC —
nyHKkT K tak, mro LABK = ZACM. Anpaski BK i CM nepa-
cakaroria ¥ nyHkie O. [lakaxbliie, 111To TPOXBYTroabHIiK MOK

payHabenpaHBbI.
n oo NAABOA3IM
m BbIHIKI
Bepaem

1. A3HausHHI BBHIIIBIHI, MEIbIAHBI i 0iCEKTPBHICHI TPOXBYTOJIbHIKA.

2. AzHausHHe payHabeapaHara TPOXBYTOJbHIKA, Ha3BBI AT0 CTAPOH i
BYTJIOY .

3. YiaciiBacip BYIJIoy payHabeapaHara TPOXBYTOJbHIKA.

4. YiaacimiBacip 6OiceKTpPBICHI payHabeapaHara TPOXBYTOJbHIKA.

5. IIpeiMeTy payHabenpaHara TPOXBYIoJbHiKa, 3BA3aHYIO 3 ByIJIaMi.

Ymeem

1. lakasBaipb TeapaMy ab yJjacIiBaciii ByrJjioy payHabeapamara TPOXBY-
roJIbHiKA.

2. JlakasBailb T9apaMy ab yJjaciiBaciii 6iceKTphICH payHabemapaHara Tpox-
BYTOJIbHIKA.

3%, [lakasBallb IpPLIMETY payHabeapaHara TPOXBYTOJbHiKa.
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§ 12. MpbimeTbl payHabegpaHara

TPOXBYro/ibHiKa

Bre1 y:x0 Bemaelle agHy HpbIMETYy payHabeapaHara TPOXBYTOJIb-
Hika: «KaJi ¥ TpoXBYTroJIbHIKY ABa BYTJIbI POYHBISA, TO TPOXBYTOJb-
HiK payHabempaHbI». JlaKakaM sAIITY9 TPl NPBIMETHI payHabeapa-
Hara TPOXBYTOJIbHiIKA, 3BfA3aHbIA 3 A0 BBINIBIHEN, MeAblAHAMN i

OiceKkTphIcaii.

Toapama. Kaai ¥ TpoXByroJbpHIKY BBINIBIHA 3’IyJigeniia Meabla-
Hail, TO TPOXBYTIOJbHIK payHabeapaHbI.

A—n—ln—

H

C

Pobic. 136

Hanzeuna: BH — BwuimbiHA i Measigaaa A\ ABC.
Harxasanb: AB = BC (psic. 136).

Hoxas. Pasrmenszim AABH i ACBH. VY ix cra-
pana BH — aryapnas, LAHB = ZCHB = 90°
(maxonpki BH — Boinbiug), AH = CH (11akoJjb-
Ki BH — wmenbigHa). TpoxByroabHiki ABH i
CBH poyHBIA ma A3BIOX CTapaHax i ByrJe ma-
Mixk iMmi. 3 poyHacI[i TPOXBYroJbHiIKay BbIHiKae
poyHacib agnaBegHbIX crapoH AB i BC.
Tsapsma makasaHa.

Toapama. Kami y TpOXBYroJbHIKY BBIIIBIHA 3’ ayidgenina Oicex-
TpbICaii, TO TPOXBYTIOJBHIK payHaOeapaHbI.

Peic. 137

Hansewnma: BH — BoimbiadA i 6icekTpbica A ABC.
Haxasamnb: AB = BC (pwic. 137).

Hoxas. Pasrmensim AABH i ACBH. 'V ix cra-
pana BH — arynbHasa, LAHB = ZCHB = 90°
(makonpki BH — BeimbieA), LABH = Z/CBH
(makoapki BH — OicekTprica). TpoxByroabHi-
Ki ABH i CBH poyubla IIa cTapaHe i JIBYX
MPBLIETJBIX Ja se ByrJjiax. 3 poyHacIlli TPOXBY-
roJibHiKay BbIHiIKae poyHAaCIh aJIllaBeIHBIX CTa-
poH AB i BC.

Tsapsma makasaHa.
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Toapama. Kaai y TpoxByroasHiky MeapIgaHa 3’syigenua Oicex-
TphICAil, TO TPOXBYTIOJbHIK payHaOegpaHbI.

Hanzena: BM — menbisHa i 6icekTpoica A ABC.
Maxaszanb: AB = BC (pwic. 138).

Hoxras. Ilpagoy:xeiMm menviany BM Ha de gay-
JKBIHIO 3a TyHKT M. Atpsimaem MB; = BM.
TpoxByroapHiki AMB; i CMB poyHBIA IIa
IBBIOX cTapaHax i ByrJye namisk imi (M B; = BM
na nabymose; AM = MC, nakoabki BM — wme-
nviaua; LAMB, = Z/CMB sK BepThIKAJbHBIA).
3 poyHacIi I'aThIX TPOXBYTOJIbHiKAy BBIHiKae,
mro AB;,=BC i ZAB/M = /ZCBM. Ane
ZCBM = ZABM, nakoabki BM — 06icexTpnica
na ymose. Tanet L AB,B = ZABB, i ANABB; —
Poic. 138 payHabenpaHbl IIa IIpbIMelle payHabOempaHara
TPOXBYroJbHiKa. 3Haubllb, AB = AB,. A mna-
Koabki AB; = BC, to AB = BC.

Teapsma makasana.

3aijjeaza. IIppi€éM npamayKoHHA MEIBIAHBI YacTa BHIKAPBHICTOYVBAEIIIa IIPhI
paIIsHHi reaMeTpPBIYHBIX 3a/1a4.

» mmeem | 334aHHi pa §12

ti 1Y) | PAWIAEM PA3AM

Al KNlOYaBbIA 3a4aubl

3apava 1. Y mpoxeyzonvnixy ABC 3 nepvimempam 54 cm medvis-
Ha AK nepnendvikyaapna da cmapanwv. BC, a eviwvina BM ymea-
pae poyubia syzav. ca cmapanami BA i BC. 3Hnailcyi cmopaHbL
mpoxseyzoavHika ABC.
Pamosunae. ITakonbki meabiana AK 3’ayiasderniia i BBIIIBIHEH, TO
ANABC — payHabenpansnl 3 acuoBaii BC i AB = AC. IIakoabKi BbI-
mblHA BM 3’ayasenia i 6icekrpricaii, To A ABC — payuabeapaHbI
3 acuoBaii AC i AB = BC. Tamet ANABC — poyHacTapoHHi,
AB = BC = AC = %% = 18 (cm).
Anxas: 18 cm. 3



78 [nasa ll. MpbiMeTbl poyHaCLi TPOXBYTOAbHIKaY

3apava 2. Bicekmpwvica AK mpoxseyzoavrixa ABC 0d3eniuyb cmapa-
Hy BC nanaaam. Ilepvimemp mpoxsyzoavHika ABC poyjHbr 36 cm,
nepvimemp mpoxeyzoaviixa AKC poyHsr 30 cm. 3nailcui 0aijrcvLHO
Oicekmpuicor AK.

PamsuaHe. 3 ymM0oBBI BEIHIKae, miTo OicekTpbica AK

A gaynaenmna i wmeabigHan A ABC (poeic. 139).
X Tager ANABC — payHabenpaHbl IIa IPLIMelle pay-
HaOexapamara TpoxByroabHika i AB = AC. Ila-
koimbKi BK = CK, 1o cyma azapaskay AC i CK
A C poyma maymepeimerpy AABC, r. 3H. 18 cm. Ila
Poic. 139 ymoBe mepwimerp AAKC poyabr 30 cm, Tamy

AK =30 - 18 = 12 (cm).

Anxas: 12 cm.
B | PALLAEM

CAMACTOMHA

——
100. 3manpgsime crapany abo ByraJ, abasHadyaHbIS IIbITAJbHIKaAM
(pwic. 140). PacTtaymaulie cBOM amgkKas.

a)

Powic. 140

101. V¥ TpoxsyroabHiky ABC BbibIHA BK ngenins crapany AC mna-
najiam, OicexkTprica AM mnepuneHILIKyJAApHA na crapanbsl BC.
3Hanazine nepeiMeTp TpoxByroabHiKa ABC, Kawi BM = 2,4 cm.

102. IlepmeHabIKyJsapHBIA anpas3ki AB i CD mnepacarkamoimna ¥
nyakmne O rtak, mrro CO = OD, AC =12 cm, BD =9 cwM.
3Halzile nmepbIiMeTp YaTbipoxByrojbHika ACBD.

103. VY TpoxByrosbHiky ABC mpaBea3eHa Me-

neisna AM (pwic. 141). Ha crapanme AC
ansHavanbel IOyHKT K. Ilpamela BK i M\
AM mnepuneHABIKYJAPHBIA, i npamad BK

nseninb menblany AM mnanamam. [laka-
JKbIlle, mTo BC = 2AB. Poic. 141
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104. YV TtpoxByroabHiKy ABC 06iceKkTprica AK NepIeHILIKYJIApP-
Ha na MenblaHbl BM. 3Haiiazime mepbIMETP TPOXBYTOJbHi-
rka ABC, kaai AB = 6 cm, BC = 8 cwMm.

105. akaskpIile, IITO mpaMas, AKad Iepacsikae 0iCeKTPBICY BYT-
Ja i mepHmeHABIKYJSPHA Aa raTail 0iCeKTphICHI, ajcsiKae Ha
cTapaHax BYyIJIa POYHBIA aJpa3Ki.

106*. Y TpoxsyroubHiky ABC 3 mepwiMerpaMm 24 cM IIpaBens3eHa
menbissHa CK, poyuasa 8 cm, L/ KCB = Z/KCA. 3Hanpasiie me-
peIMeTp TpoxByrosbHika KAC.

107*. Bicexkrprica CK TpoxByroabHika ABC mnpaxonsinb mpas
caApaasdiny wMenablaHbl BM. IleppiMeTp TPOXBYTOJbHI-
ka ABC poyubl 36 cm, AM = 8 cm. 3Hanasile may:KbIHIO
crapaubl AB.

feamempeoia 3D

Y npasginvraii mpoxeyzonvraii nipamidv. DABC D
Y AacHOBe JIS)KBIIlb POYHACTAPOHHI TPOXBYTOJIb-
HiK ABC, a Oaxasbla rpaui ADB, ADC, BDC —
poyHBIA payHabeApaHbIaA TPOXBYTOJbHIKI 3 aryabHAN A C
Bapirbiaaii D (poic. 142).

Y npasgiavHail wamulpoxeyzonvHail nipamiovt § B
acHoOBe JISKBIIL KBagpaT MNKE, a 6akaBbls rpaHi Poic. 142
MPE, MPN, NPK, EPK — poyHblsa payuabenpa- ’
HbIA TPOXBYTOJBbHIKI 3 aryapHail BAPIObIHANA P
(pwIc. 143).

P

3agaua. Ecuv xaeanax Opomy Oaiiceinéil
2 m 30 cm. I]i xoniuywb 20, Kab 6bLpabiyb Kaprac:

a) npaginvHail mpoxeyzonvHall nipamiovl 3 KaH-
mam acrnosvl 30 cm i 6arxasvim kanmam 40 cm; M E
0) wamulpox8yzoavHall nipamidsl, Yy AKOU Yce Poic. 143
ranmot poijrovt na 30 cu?
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§ 13. Tpauasa npbimeTa poyHacL,
TPOXBYro/ibHiKay

Bam yXo BagoMbl A3Be IIPLIMETHI POYHACI[I TPOXBYTOJIbHIKAY.
Pasriensim samrus agHy.

Tsapama (Tpamdaa mIpeIMeTa POYHACII TPOXBYTroJbHIiKAY).
Kaxi Tpel crapansl agHaro TPpOXBYTOJbHIKA aallaBegHA POYHBI
TPOM CTapaHaM JPyrora TPOXBYTOJIbHIKA, TO TAKif TPOXBYIoJIb-
HiKi pOYHBIA.

Hansena: AB = A,B,, BC = B,C,, AC = A,C, (pvic. 144).
Haxazanb: AABC = ANA,B,C,.

Poic. 144

Hoxkas. Ilpeikaansém TpoxByrosbHik A;B;C; na TPOXBYTroJbHi-
Ka ABC rak, ka0 y ix cymsciigica poyHbisa cropaubl A;C, i AC,
a BApHIbIHI B; i B anbIiHyJicd ¥ po3HBIX IAyIJIOCKACIIAX aJHOCHA
npamot AC. TpoxsByroawbuik A;B;C, 30iiMe CTaHOBiNIYa TPOXBY-
roabHika AB,C. IIpaBansém anpasak BB,. Ilakoabki AB, = AB i
B,C = BC, To TpoxByrosbHiki ABB, i CBB, — payHaOeapaHbld.
Anryne Z1 = /21 £33 = Z4 (axk ByIJIbI IPbl aCHOBe payHaOenpa-
Hara TpoxByroJabHika). Tamer LABC = ZAB,C, i TpPOXBYTOJIbHi-
Ki ABC i AB,C poyHBIA IIa O3BIOX CTapaHax i ByrJie mamisk imi.
3uaubinb, ANABC = AA,B,C,. Teapsma maxasaHa.

3ayjsaza. Beinaaki, kaii agpassak BB, nepacsakae npamyo AC y nmyHKIe A
(a6o C) 1i ma-3a agpasskam AC, pasridgaonila aHajgariuma.

T'asopauyb, wmo mpuv. cmapansvl 3a0a0ub MPOXEY2OJNbHIK al-
Ha3HaYHa.
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a) 6)
8 6 8 6
35° 35°
Poic. 145

Taxim ubIHaM, IATED BbI BeJlaelle TPhI IPbIMETHI POYHACIIL TPOX-
ByroJbHikay. MoxHa cpapMysidaBamb 1 1HIIBIA IPbIMETHI POYHACIIL
TPOXBYTOJbHIKAY, V AKiX Hemasbe:kHa Oyase IpBICYTHIUaIlh ajmna-
BeJHAs POYHACIH AKiX-HEOyA3b TPOX dJEeMeHTay ABYX TPOXBYTOJIb-
Hikay. AZHaK He JIOOBLIS TPhI 3JeMEHThI 3aJal0Ilb TPOXBYTOJbHIK.
Tak, HanpBIKJIAL, Kaji TPhl BYIJbl aHAr0 TPOXBYTOJIbHiKaA ajima-
BeJlHA POYHBI TPOM ByIJIaM Apyrora
TPOXBYTOJbHIKA, TO TaKifg TPOXBY- 3apaHHe
roJIbHiKi He abaBsa3KoBa poyHBIA. Toe
K JaThIUBIIIIa TPOXBYTOJbHiIKaAY, y
AKiIX ajnaBegHa POYHBIA A3Be cTapa-

Axi Byran AMNK poyHBI
syrny C AABC? Pacray-
Maulle agKas.

HBbI 1 ByraJi, MpoIiJIerJibl aafHoi 3 I'9- B N

ThIX cTapoH. Ha peicyHKY 145, a, 0 . ii . 8 X
BbI OaubIlle Hapbl TaKixX HAPOVHBIX 5
TPOXBYTOJbHIKAY. A 9 C 9

A nsanep BbIKaHaiille 3agaHHe.

» Wmmm | 3apaHHi ga § 13
t‘ (3l | PAWAEM PA3AM
L | K/1l04aBbIA 3a4au4bl

3apava 1. YV npocmoit 3amxknénail romanait ABCD AB = AD, BC = DC.

Haxaszauv, wumo 4B = £D i npamenv AC — bicekmpwica syzna BAD.

B Hoxrkas. IlpaBamzém aznpssak AC (peic. 146).

¢ Tpoxsyronpuiki ABC i ADC poyHbIs nla 3-U IPBI-
Melle poyHacHi TpoxByroabHikay (AB =AD i
BC = DC ma ymoBe, crapaHa AC — aryJibHas).
Tamy /B = /D i /BAC = ZDAC ax aanaBeaHbIA
¥ IBYX POVHBIX TPOXBYTIOJIbHIKax, 3HAUBIIb, Ipa-

Poic. 146 menb AC — GicekTprica Byria BAD.
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3apava 2. /Jaxkasayb pojyHacub mpox8yzoavHikal na 03610x cmapa-
Hax i medvlane namix imi.

A \ Cl
1 \\\Ml\
%

\

\\ \

A3

\Dl
Poic. 147

Hoxas. Haxait AB = A;B,, BC = B,C,, BM =
= B;M,, nde BM i B{M; — menbiausbl (pbic. 147).
Tpaba maxasarp, mrTo NABC = ANA,B,C;.

IIpamgoy:XpIM y KOMKHBIM TPOXBYTOJBHIKY Hda-
I3eHYI0 MeIbIIHYy Ha fAe HOaysKbIHI0 TaK, IITO
MD = BM, M,D, = B;M,. Ilakoabki AAMD =
= ACMB ma 1-i1 mpbIMeIle POYHACIII TPOXBYTOJIb-
Hikay (AM = MC, ZAMD = Z/CMB #AK BepThbI-
KaabHBIA, BM = MD na nabynoBe), To AD = BC.
Amnanariuna AAM,D, = AC;M,B;, azkyJb
A,D, = B,C,. Ila {ymoBe BC = B;C,;, 3HaUBIIb,
AD = A,D,i ANABD = N A;B;D, ma Tpox cTapaHax.
Taner LABM = Z/A.B/M, i NABM = ANA,B;M,
na 1-i1 mpeIMeIle POYHACIII TPOXBYTroJbHiKaAY. Am-
cionb AM = A;M,, AC = A,C, (6o BM i B{M, —
menbisaubl) i AABC = A A,;B,C, 1a Tpox cTapaHax.

3apava 3. J[ea poynuia adpaski AB i CD nepacakawuua I nYHK-
ue O i AD = BC. JJakaszayb, wumo BO = DO.

B
C

A

Poic. 148

-
|

Howkags. IlpaBamsém anpasak BD (peic. 148).
TpoxByroabpHiki ABD i CDB poyHBIA IIa TPOX
crapaHax (crapama BD — aryabHas, AB = CD
i AD = CB ma ymMmoBe). 3 poyHAacI[i TPOXBYTIOJIb-
Hikay BwIHiKae, mrTo LABD = /CDB. Tanbr
/A BOD — payHabenpaHsbl (ma mIpbiMelie payHaben-
paHara TpOXBYTOJIbHiIKA), aakyab BO = DO.

PALLAEM
CAMACTOMHA

108. JlakakbIlle POYHACIIb TPOXBYroJsbHiKay (pbic. 149).

109. Hanzeunr anpasak AB. Ila aasim 6ok anx mpamoit AB ansHa-
vyaHbl OyHKTBI M i K Takia, mro AM = BK, AK = BM. Jla-
KasKbIlle poyHacIb TpoxByroabHikay AMB i BKA.

110. Harakbile, IITO KaJji ¥ akpysKHacii 3 mpuTpam O mpasec-
i n3Be poyHbIA xopabl MK i NE, to Byrael MOK i NOE
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a) 6) 8) 2)

Powic. 149

oynyipb poyHBIg. Chapmysoiiie i JakaKbI- B
Ile aJBapoTHAae CIBEPAKAaHHe.

111. V uarweipoxsyroabHika ABCD AB = CD,
BC = AD, /BAD + ZBCD = 168°. 3uaiingi-

K M
ne Z/BCD.
112. Ha peicyrkry 150 BK = BM, KE = ME. [la- E
Kaskbplle, mrTo AB = BC. A ¢
Pouic. 150

113. [JamseHa aKpysKHacCIb 3 IPHTPaAM y IIYHK-
me O, AB i BC — pa3Be pPOVHBII XOPALI aKpysKHAaCII.
IlyuxTer E i F — capsasiubl gaaseHsix xopn, OE = 6 g,
EF = 5 pm. 3Haiigsine nepbIMeTp TpoxByrosibHika EOF.

114. [akakbille, IMTO KaJuai ¥ TpoxByroabHikay ABC i A;B,C,
AB = A,B,, BC = B,C, i megbiana AM poyua menviane A;M,,
TO TaKiA TPOXBYTOJIbHIKI POYHBIA maMisK caboii.

115. TpoxsyroabHiki ABC i ABC, — payHabenpaHbld 3 aryJbHau
acHoBail AB, n3e myHKTHI C i C; JsaKaIb Ima po3HbIA 0aKi af
nmpamoit AB i AC # AC,. Harkaxurine, mrto CC, L AB.

116*. ITansipoBel kBagpatr ABCD ckiaani ma geisramaai AC. Pac-
TJIyMaulle, YaMy OPbI I'9TBIM CyIanayIlb BApHIbIHI B i D.

117*. TpoxsByroapHiki AOC i DOB poyubia i AO # OB (pwic. 151).
IIyaxkr M — capspnsina agpsska BC. [lakakbile, IIITO TPOX-
ByroabHiK AMD payHabeapaHBbI.

118*. IIi abaBA3KOBa POVHBIA JBa YaTHLIPOXBY-
ToJIbHIK1, KaJIl cTOpaHBI agHaro ajllaBegHa
poyHBI crapanam apyrora? Cdapmyaroiiiie
SAKYI0-HeOYA3b IIPHIMETY POYVHACIII YaThIPOX-
BYTrOJIbHIKAY. Poic. 151
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§ 14. Cap>3a3iHHbI NepneHAbIKyAap
Aa aap33Ka

A3Ha4ysHHe. Capsa3iHHBIM MEePHEeHABIKYJIAPaAM Ja aapa3Ka Ha3bl-
BaeIllla IpaMad, AKad HepIeHILIKYJIApHa Ia rartara
aapo3Ka 1 mpaxoasilb mpas Aro cApasa3iny.

IIpamas CD — capsa3iHHBI IEePHEHILIKYIAP Oa aapas3ka AB,
r.3a. CD 1 ABi AM = MB (psvic. 152).
C

CcAPIO3iHHbL
nepnenovlKYaap

M
Al B

Poic. 152

Toapama (ab cApPAA3iHHBIM MEePIEeHABIKYJIAPHI Aa aApd3Ka).
JI1I00BI IYHKT CcApIA3iHHATA IEePIeHABIKYJApa Ta aapd3Ka
poyHaaamaJieHbl aJ KAHIOY raTara aapiska. Kajgi myHKT poyHa-
aJaaJeHbl a KaHIOY aJAp33Ka, TO €H JAKBIIb Ha CAPIA3IHHBIM
MEePIEeHABIKYJIAPHI Ja IiTara aapis3Ka.

Y nansenail TeapsMe JIBa CI[BepAsKaHHIi: IpamMoe i AMYy agBapoT-
Hae. JlakaskaM KOKHae 3 I'9ThIX CIIBEPIKaHHAY acoOHA.

1) lansena: m — cApP3A3iHHBI IEPIEHABIKY-
" aap xpa aapasska AB, K € m (pbeic. 153).
K
Harkaszamnb: KA = KB.
? ?

Horas. Ila asmausHHi cApsa3iHHAra mepIleH-
ALy N g neikyasapa KM 1 AB, AM = MB. Tagp! § Tpox-
ByronbHiIKY AK B BeimbiHA KM 3’ aynaeriia me-
neissHavi. Ila mpeIMmerne payHabeapamara TpPoOX-
ByroabHikKa AAKB — payuHabeapaHbl, Tamy
KA = KB.

Powic. 153
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2) Hansena: KA = KB (pwic. 154).

| Haxasans: K € m, 03e m — CAPSA3IHHBI
MePIEeHABIKYJAADP Aa aapas3ka AB.

Hoxras. IlpaBansém y payHabeapaHbIM TPOXBY-
roabHiKY AKB BbImbIHIO KM, gKad ma yaaciri-
AT™H T 9 B Baclli payHabeapaHara TPOXBYroJibHiKa Oynase i
' MenbIsHA. ATpeiMmaem KM 1| AB, AM = MB.
IIpamasa m, miTo 3mdAmrvae BbIMIBIHIO KM, —
CAPIA3IHHBI MNEPIEeHALIKYJIAP aa aapass3ka AB.
Torapama paxasaHa.

Poic. 154

T'eamempovlunoim mecyam nyHkmal miockKacii (ab0 IIpacTophI)
Has3bIBaeIlla MHOCTBa ¥CixX IIyHKTay IIJIocKaciii (abo mpacTopsl),
AKisg Maonb aryJbHYIO VJacIlliBacilb.

3 makasaHayl TPapPAMBI BhIHIKAae, IIITO CAPIA3IHHBI MePHEHIBIKY-
JIAp Ja agpas3Ka — IaTa reaMeTpblUyHAae MecIla IYHKTay IJIOCKAacIi,
poyHaangmaJeHbIX aj KaHI0Y aapa3Ka.

» mmsem | 33paHHIipa §14
t; (Yl | PAWAEM PA3AM
il KNlOYaBbIA 3a4aubl
3apavya 1. ¥V uamuwipoxsyzoavuiky ABCD AB = BC, AD = DC
(pwIc. 155). Taxkaszausv, wmo AC 1 BD.

B Hoxkas. I-b. cnocab. 3 poyHAacCIi TPOXBYTOJIbHI-
Kay ABD i CBD ma Tpox cTapaHax BbIHiKae, IIITO
ZABD = ZCBD. ¥V payHabeapaHbIM TPOXBYTOJIb-
HiKy ABC 6icexkTpbica BM 3’ayiasaela i BBINIbI-
e, Tamy AC L BD.
2-i cnocab. Ilyuxter B i D poyHaaamajieHbI al
D KaHIoYy aapaska AC, TaMy SHBI JAMKaIb HA CAPd-
Poic. 155 I3iHHBIM MHepPIeHALIKYJIAPhI ma anpaska AC. Ila-
KOJIbKI IIpas ABa IMIYHKTHI IPaxoa3inb aJ3iHasa npa-
Masa, To BD — caApsA3iHHBI NEPHEHABIKYJIAP Ja
anpaska AC. Ancions AC | BD i AM = MC.

3apava 2 (1-u1 agMeTHBI TYHKT TPOXBYTOJIbHIKA). /Jaka3ausb, uimo
cApPaI03iHHbLA nepneHivlKYaipbl 0a CMapoH mpoxe8yzoabHiKa nepa-
cakanuyua j a0Hbvlm NYHKUe.
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Horas. Haxaii nBa cApsA3iHHBIA NHepHEeHbI-
Kynapsl ga crapod AC i AB mepacararoimna y
nyHkmne O (peic. 156). IIyEKT O AAXKBIIE Ha
CAPIA3iHHBIM TEPIEeHABIKYaApbl OM, Tamy
OA = OC. IlyarTr O ns:XbBIIb HAa CAPIA3iIHHBIM
nepuesaabIkyaApbl OK, tamy OA = OB. Axncioib
OB = OC. Ilakoapki myHKT O poyHaaamaeHbI
Peic. 156 an KaHIoY azapsska BC, TO éH JKBINL Ha
CAPAA3IHHBIM IIePHEeHIBIKYJIAPEI Aa aapaska BC.
TakiMm uUbIHAM, TPAIi CAPIA3IHHBI IEPIEHABIKYJADP NOpoua3e
npas3 myHKT O, i yce TPhI CAPIA3iHHBISA IEPIEHABIKYJIAPHI Aa CTa-
POH TPOXBYTOJIbHIKA IepacAKyIllla ¥ afHbIM IYHKIE.

3aysaczi. 1. Kami HOKKY IBIpKyJasa macraBins y nyHKT O i maOymaBaib
aKpy:xHacHb pagbiycam OA, To sHa IpoiiA3e Ipas yce BAPIILIHI TPOXBYTOJIbHiKa
3 IPBLIUYBIHBEI Taro, mtTo OA=0B=0C. Taxkas akKpy:KHacIlb HasbIBaellla
anicarnail kKaas mpoxayzoavHiKa. ¥ nanseHail 3ajaubl MbI JaKasaJi, IIITO IYHTP
aKPYsKHACIIi, alricaHail Kajsd TPOXBYTOJbHIKA, JAMKBIINL ¥ IYHKIIE IIePacauYdH-
HSA CAPIA3iHHBIX MIePIeHABIKYIApay Aa Sro CTapOH.

2. TIyHKT mepacsauysHHS CAPIA3iHHBIX IIePIeHILIKYJIApay Oa CTapoH
TPOXBYTOJIbHIKA — I'dTa ANIYD af3iH aIMeTHBI IIYHKT TPOXBYTOJbHIKa, aKpaMsd
{20 BAIOMBIX BaM MYHKTAY IIepacAU9HHA OiCeKTPhIC, MEALIAH, BLIMILIHD.

- PALLUAEM
CAMACTOMHA

119. IlyaxT M AAXKBIIb Ha CAPSA3IHHBIM NEepPIEeHALIKYJIAPHI Oa
anpaska AB, AM + MB = 15 m. 3uaiasine agpasax MA.

120. Ilpamas a mepIeHALIKYJAPHA ga aapass3ka AB i mpaxonasinb
npa3 daro capaasiny K. IIlyakt M HajleXbIlb IpamMoi a,
ZAMB = 84°. 3unannzine /BMK.

121. CapsasiHHBI IepOEeHABIKYJIAp Aa cTapaubl AC TPOXBYTOJIbHI-
Ka ABC nepacsakae crapany BC y nyukie K. 3Haiazime me-
peiMeTp TpoxByrosibHiKa ABK, ranai AB =5 cm, BC = 7 cwMm.

122. IlyuxkTtel M i K na:kainp Ha CAPIA3IHHBIM IEPIEHABIKYIAPHI
Ia anpaska AB ma posHbIA 0aki ag nmpamoit AB, MA = 16 cwM,
KB =12 cm. 3uaiasime mepbIMeTpP YaTbBIPOXBYTOJbHI-
ka AMBK.
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123. Jlakakbllle, INITO CAP3A3IHHBI HEPIEHIBIKY- B
JAP da XOpAbl aKPYysKHACI ITpaxon3insb mpas

JHTP aKpY KHACII.
OPHTP aKpy I v X

124. Capspasinubia nepneHABIKYIApbl KL i MN " N
C

ma OakaBbeix craponm BC i AB payHabenpa- L
Hara TpoxByroubHika ABC mepacAramomma 2
¥ myakie O (poic. 157). JakasspIle, IITO: Poic. 157
a) MN = KL; 06) MO = KO.

125. ]JI3Be akpy:KHACIII po3Hara pajblyca 3 MoHTpami ¥ nyHKTax O,
i O, nepacakamra y nyakrtax A i B. [lakaksbliie, IIITO JiHiA
mpuTpay 0,0, IeprneHabIKyaApHA Aa aryjabHail xopasl AB ra-
TBIX aKpy:KHacIewn.

126*. 3uaiinsime reamerpbluHae MecIla BAPIILIHL payHabeqpaHbIX
TPOXBYTOJbHIKAY 3 Aaj3eHail acHOBAIA.

127*.Tla axmsim OOk ajx mpamMoil a pasMmelndyadbl IMyHKTBHI A i B.
Ha mpawmoii a 3Hanazinme nyukT M Taki, Kad amjerJaciii an
nyuxkta M pga nmyakTay A i B OblLIi pOYHBIA.

nAABOA3IM

]__m J BblIHIKI

Bepaem

1. Ilprimersl payHaOempaHara TPOXBYTOJIbHIKA.
2. Teapsmy ab cApsA3iHHBIM MEePIEHILIKYJIAPHI Aa agpa3Ka.
3. AIMeTHBIA TYHKTHI TPOXBYTOJbHIKA.

Ymeem

1. MakasBampb Teapamy «Kami ¥ TPOXBYTroJibHiKY BBIIIBIHA 3’ AyJaderia
MeIbITHAM, TO TPOXBYTOJbHIK payHabeIpaHbI».

2. JlaxasBaib Toapamy «Kaji § TPOXBYTONbHIKY BBIMILIHA 3’ AYJIdeIra
OicexkTprIcaii, TO TPOXBYIOJbHIK payHaOeIpPaHbI».

3%, [lakasBaib Toapamy «Kajai §¥ TpoXBYroJabHiIKYy MeAbldHA 3’ AYJsdelria
OiceKTphIcail, TO TPOXBYTOJbHIK payHabeapaHbI».

4%, JlakasBallb TeapaMy ab CAPIA3iHHBIM IIEPHEeHALIKYJIAPHI Aa aapdo3Ka.



88 [nasa ll. MpbiMeTbl poyHacLj TPOXBYToAbHIKaY

reamempeoia 3D

Ca mrubliIbHAa# mamnepsl 3pabilie pasropTKy:

a) TPOXBYTOJIbHAN HMipaMifbl, ¥ AKOHN y aCHOBE JISKBIIIL POYHACTAPOHHI
TPOXBYTOJIBHIK ca crapanoit 10 cM, a yce 0axaBblsa rpaHi — payHabeapaHbIsa
TPOXBYTOJIbHIKI 3 0aKkaBoi cTapaHoii, poyHait 13 cm (pbic. 158, a);

0) 4aTHLIPOXBYTOJBbHAN IIipaMiAbl, Vv KON y acHOBE JISKBIIb KBaapaT
ca crapaHoil 9 cMm, a yce GaKaBbIsA IpaHi — payHabeApPaHBII TPOXBYTOJIb-
HiKi 3 0axaBoii crapaHoii, poyHait 12 cm (pric. 158, 6).

Crueifinie mipaMigbl mma Jaa3eHBIX Pa3TOPTKAaX, 3JYUBIVIIILEI pa3aM BAP-
MILIHI payHaOeApaHbIX TPOXBYTOJIbHIKAY.

6) \

Poic. 158 -

MaosnaeaHHe

Maira ByublIIla ¥ OymayHiubiM Kajgemkbl. Ha
OPaKTBIYHBIX 3aHATKAX €U Aapyubljii IIpacBigpaBallb
anTyIiHy ¥ IPHTPHI MeTamiuHara kpyra. Kab smaiicii
IPHTP Kpyra, A3dydYblHA HadYapllijia XOpAY, 3aTbIM
Ipbl JamaMose PYJeTKi aasHaublia sie CAPIA3iHy.
BrIikapbIicTayIel ByroJIbHiK, SHa madygaBajia meprieH-
OBIKYJISP Oa I'dTall XOpAbl 3 aCHOBAU y fAe cApdA3iHe
(pric. 159). JamamasKkbilie A3AYUbIHE IPAILATHYIIH 13€-
SAHHI i 3HaACIIi IPHTP Kpyra.

Criansime MaTsMaTBLIUHYIO MaI3JIb 3aJaHH, SKad
TJIyMaUbIb A3esdHHiI MaIbe! i jakasBae mIpaBijbHACIIH
BbIOpaHara ajarapbiTMy.

Poic. 159

3ANAMIHAEM

1. Tpel IpBIMETHI POYHACIII TPOXBYTOJIBbHIKAY:
1) ma a3BIOX cTapaHaxX i ByrJie maMisk imi;
2) mma crapaHe i IByX IPBLIETJILIX Ja fe BYIJax;
3) ma Tpox cTapaHax.
2. Byrusl Ipbl acHOBe payHabeapaHara TPOXBYTOJbHIKA POYHBIA.
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3. BicekTppica payHabenpaHara TPOXBYrOJIbHiKa, IIpaBeA3eHas 3 BP-
IIBIHI ]a aCHOBBI, 3’ AYJIAeIllla Ar'0 BBIIIBIHEN i MeIbIAHAI.

4. Kani gBa ByrJibl TPOXBYTOJIbHiIKa POYHBIA, TO TPOXBYTOJbHIK payHa-
Oenpaubl (IpeIMeTa payHabeapaHara TPOXBYTOJbHIKA).

5. Kani BBIIIIBIHA TPOXBYTOJbHIKA 3 Ayisdelia saro MeablgHall Ii Oicex-
TphIcail a00 MeabIsgHa 3’ ayJsgeria Aro 0icekTpricai, TO TPOXBYTOJbHIK
payHabenpaHbl (IphIMETHI payHabeapaHara TPOXBYTOJbHIKA).

6. JI00bI MyHKT CAp3A3iHHAra MepIeHALIKYJIApa Ja aApd3Ka poyHaamma-
JeHBI ai KaHI0y TraTara aapsska. Kali ImyHKT poyHaaamaJeHBI af
KaHIIOY aApd3Ka, TO €H JISKBIINL Ha CAPSA3iHHBIM IIEPIEeHIBIKYJIAPHI
Jla TaTara ajgpa3Ka.

7. Yce TpBI CAPSA3iHHBIA IEPHEHALIKYJIAPLI A4 CTAPOH TPOXBYTOJbHI-
Ka Imepacakaloiiia y agHbIM IyHKIE (1-bI agMeTHBI IYHKT TPOXBY-
TOJbHiKA).

MpaBapaem cabe

3apaHHe 1

Ila ppICYHKY maKasKbIlle, IIITO:
a) AC = BD, AD = BC,
06) L/CAD = /DBC.

pmEE i dn
//0

C

3apaHHe 3

ITa prICYHKY JaKa’KbIlle, IIITO:

a) AC 1. BD;
6) BO = OD.

3apaHHe 2

Bsagoma, mto LA = ZC,
AM = CK, BD 1 AC.
Jaxaxbiiie, IITO:

a) AABM = NCBK;

6) AMBD = AKBD.

B




90 /nasa ll. MpbiMeTbl POYHACL TPOXBYTOAbHIKaY

MappbIXTOyKa Aa KaHTpPOAbHaM paboTbl 2

1. Boismaubllle, ma SKOH IPbIMeIle POYHBIA TPOXBYTOJbHIKIi.

a) B 6) 6)
B B C
A C D C %
A D
A
D

2. Ila maHbIX Ha PBICYHKY 3Halifgime mepniMeTp TpoxByroJbHika ABC.

a) 6) 8)
B A A

11 12 K K

A C C
6 K C B B

3. 3Haisine may:KbIHIO cTapaHbl AB, BBIKApbICTAYIIIBI JaHbISA HA PBHICYHKY.

0) P,y =32 6) Pyyo=48 6) Pyno=26
A B B
4
? ? 18 ?
4
pA——Lc A c A c

4. Mansensr TpoxByroabHiK ABC. 3Haiiagine P,pq., Kajli BAgOMa, IIITO:
a)AB : BC: AC=2:3:5, AC = 20 cwm;
6) AB — BC = 2 cm, AB = %AC, AC = 10 cm;

B)AB : BC=1: 2, AB + BC = 18 cm, 2AC = 3AB.

5. Hanzena: AABC, AB = BC, AK i CM — wmenwbianbl. [lakasKbiie, IIITO:
a) AK = CM;

0) £/ BAK = /BCM;

B) LKAC = ZMCA.



I'Iapaneanacu,b
npambix
Ha naoCKacui

Y ratau rnase Bbl pgaBepaelecs:

© Ab npbimeTax i ynacuiBacyax
napanefibHbIX NPaMbixX

Y yblm 3aK/aloYaelLa akciéma
MnapanenbHbIX NPaMblxX

© XT0 Taki M. . Jlabausycki

paBoobnagaseasiHEPOAHEA acBeTa
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§ 15. [MpbimeTbl NapanenbHacyi Npambix

15.1. 13Be npambif, nepneHAbIKYAAPHbIA
Aa Tpauan

IlapanenbHacip IIpaMbIX — aaHO 3 ac-
HOVHBIX IaHANnAY reaMmeTpbli. Ilapanenn-
HaCIlb YyacTa cycTpakaernmna y sKuiri. Ilarmsa-
N3yl HABOKAJ, MOKHA IIepaKkaHaIlla, Iro
MBI JKBIBEM Yy CBelle IlapajejbHBbIX JIiHIN.
I'sta Kpai mapTtbl, CaOyIbl HAYCIAMK HApori,
MMAJIOCK1 «3e0pbI» Ha IEeNIaxXOJHBIM IIepaxo-
n3e.

A3HauysHHe. [I3Be mpaMblsi HA3BLIBAIOIIA IapaJeJbHBIMI, KaJi
STHBI JISI)KaIlb yV aJHOU MJOCKAacIHi 1 He IlepacsKa-

OIIA.

IIpameni i adpaski Ha3BIBAIOIIA NAPAJELb-

XK HblMi, KaJi AHBI JIA:KAIlh Ha MapaJieJibHBIX ITpa-

T mbIx. Kani nmpambla a i b mapaienbHBIA, T'. 3H.

a | b (peic. 160), To mapanenpHbIa agpa3ki AB

i MK, agpssak MK i mnpamasa a, IIpame-
Hi ABi KM.

Brl y:x0 Bemaelie Teapamy abd mapajiebHbBIX
IpaMbIX Ha ILJIOcKacIi: «/[36e npamvia, nep-
NeHOblKYAAPHbLL 0a mpausil, napaesbHuls
¢ namix caboil». Iameimi ciaoBami, Kajai a L c,

' ' b Le,m0a | b(peic. 161). Manzenas Toapsma
Poic. 161 IasBaJjifge PaIllbIIlb A3Be Ba'KHBIS NPAKTHIUHBIA
3aJIaubl.
b c d Ilepmaa 3amaua 3akJOUaeniia y IIpaBd-
N3eHHI HEeKaJbKiX IapajieIbHbIX ITPaMbIX.
Haxait mansena mnpamaa a (pwic. 162).

A A IIper mamamose uapiie:kHara TPOXBYTOJIbHIKA

¢ ! ! ! Oyayionb mpamyio b, MepHeHILIKYJAAPHYIO aa
Peic. 162 npaMo a. 3aThIM CCOYBAIOIlb TPOXBYTOJIbHIK

Poic. 160

a b
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Poic. 163

c

i

y3I0V:K IpamMoil a i OyAaymomb APYryio IepHeHILIKYJIAPHYIO IIpa-
MYIO C, 3aTBIM — TP3I00 npamyo d i r. a. Ilakoabpki mpambisa b,
¢, d TIepueHAbIKYJIAPHBIA Ja afHOH IpaMoOM a, TO 3 BBIIIYM Has3Ba-

Hall ToapsMbI BeIHiIKae, mro b || ¢, ¢ || d, b || d.

Apyras 3amauya — TmpaBAJI3eHHe IIpaMoii, AKadA mOapajiejbHa
manseHay 1 mpaxonsimb IIpa3 MYyHKT, IIITO He JIAMKBINL Ha Jajse-

Ha¥l IIpaMoii.

IIa pricynKky 163 pacTaymaulie mpaiasc IIpaBAA3eHHA IIpaMoii ¢,
dAKadA IapaJjejbHa mpaMou a i mpaxoasinb npasd myHKT K.

3 nmabynoBbl BBIHiIKae: makoJgbKi a L bic L b, Tto a || c. Pa-
II9HHEe IPYTo# 3ajaubl JaKasBae ToapaMy ab icHaBaHHI mpa-
MOM, mMapajJeJlbHal gajas3eHall, daKasd CIBAPAKae:

IIpa3 myHKT, IITO He JAKBINDb HA AaJ3eHAN IIPaMoOil, MOKHA

NnpaBecii mpamMmyio, ImapajejJbHyI JaJa3eHan.

15.2. Hakpbiknernbifa, agnasegHbin

i afHaCcTapoOHHIA BYMbl

IIpbr mepacAuYsHHI A3BIOX IIPaMBIX a i b TpamAil mpamoir ¢, AKad
Has3bIBaeIIla CcAKyuail, yreapaera 8 Byruoy (peic. 164).

HexkaTopbisa mapbl I'aThIX BYIJIOY Malollb
CIIeNbISJIBHBIA Ha3Bbl: /3 1 £5, L4 1 /6 —
YHYMPAHbLA HAKPBLICAEZNbLA 6Y2abl; L2 i
/8, /11 /7 — 3HewHiA HAKPbLIHCLEZLbLA Y 2-
avl, L2126, L3147, L1145, L4148 —
adnaéednvia eyzavt; L3 i L6, /41 45 —
YHYmpanvia a0HACMAPOHHIA 8Yy2abl; L2 i
7, Z1 1 L8 — 3HewHia adHacmapoHHiA
6y2anbl.

Poic. 164
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B C

Poic. 165

Ha peicyuky 165 agsHavaubl Byrabl 1 i 2. fduwr 3’ayasiomniia
VHYTPaHBIMI HaKPBIXKJIETrJIbIMi Byraami mpsl npambix BC i AD i ca-
Kyuait BD. ¥ raTeIM JIETKaA HepakaHaIla, Ipagoy:KbIYIIbl aapa3-
Ki BC, AD i BD. Agrakpire: AKiMi mma y3aeMHBIM Pas3MSAIITY9HHIL
3’aynawonna LABCi Z/BAD agaocua nmpamMmbix BCiAD i cakyuait AB?

A ngamnep BpIKaHaie 3agaHHe 1.

3apaHHe 1

Capon Byraoy 1, 2, 3 i 4 masaBille HaKPBIKJIETJIbIA,
amImaBeHbIA 1 afHaCTaAPOHHIA BYTJIBI.

15.3. MpbimeTbl NapanenbHacyi npambix

3 Ha3BaHBLIMI Imapami BYTIJIOY 3BfA3aHBI HACTYIIHBIA IITPHIMETHI
rnapaJjeJyibHACIli TpaMbIX.

Tsapama (mepirag nphiMeTa mapaJjedbHAacCIi IpaMBIX).
Kamxi nmpsl mepacauysHHi A3BIOX IIPAMBIX CAKyJal HaKpBIKJIe-
TJIbIS BYIJIBI POYHBIA, TO IIPaMbIsd IapajieIbHbIA.

Hansewna: a i b — npambeia, AB — cakyuas,
a N 4 /1 = /2 (pvic. 166).
)/ IMakasanb: a || b.
M Horkas. 3 capaasiael M anpaska AB amyciiim
b /4 nepueHABIKYJIAp MK Ha mnpamyio b. Ankia-
/B K n3ém anpasak AN = BK i mpaBaasém aapa-
3ak NM (ra. pwic. 166). TpoxByroabHiki BKM

Poic. 166 i ANM poyHBIA IIa O3BIOX CTapaHax i ByTJie
naMmisk imi. Agxcroas LZANM = ZBKM = 90°,
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LZAMN = /BMK i ramy /Z/NMK — pasropayTel (ri. c. 44,
3dayBara ga sazaubl 3%). IIpambia a i b mapajieIbHBIA AK A3Be mIpa-
MbIfl, IIEPIEeHABIKYJIAPHBIA aa TpanAi (mpamoit NK).

Torapama maxasaHa.

Toapama (mpyrasa mphIMeTa mapaJeJbHACIIi MpaMBIX).
Kami mpsr mepacduysHHI A3BIOX MpPaMBIX CAKYyYAll aamaBeXHbIA
BYIJIBI POYHBIA, TO NMIPAMBIS MapajeIbHbIA.

Hansewma: L1 = £2 (pvic. 167).

¢ ITaxaszanb: a || b.

a A Hoxkas. Byrael 1 i 3 poyHBIA AK BePTHIKAJIb-
2/ HbIA. A makosbKi Byrael 1 i 2 poyHBIA Ha

b 2 YMOBe, TO BYIJIbI 2 i 3 pPOYHBIA IMaMisK caboii.

/ Ane Byrabel 2 i 3 — yHYTpPaHBISI HaKPBIKJEr-

JbIA TPBI ONpaMbIX @ i b 1 carkyuall c. A MBI

BelaeM, IIITO Kaji YHYTPaHbIA HAKPBIMKJIETJIbIA

BYIJIBI POYHBISA, TO IIPAMbIsI ITapajieIbHBIA.

3Haublnb, a || b. Toapsma maxasaHa.

Poic. 167

Toapama (Tpamag mpbIMeTa TapaJedbHAaCHi MpPaMBIX).
Kaxi mpsl mepacdausHHI A3BIOX IIpaMbIX cAKy4Yall cymMa YHY-
TPaHBIX AJHACTAPOHHIX BYrJoy poyna 180°, Tto nmpamsbis mapa-
JeJbHBIA.

Hansewma: L1 + Z2 = 180° (pbic. 168).

c Maxasanb: a | b.

a / Hoxas. Byrabr 1 i 3 — cyme:xHBISI, TaMy iX
341 cyma poyua 180°. A makoabki cyma Byriaoy 1

b A/zy i 2 poyra 180° ma ymoBe, TO BYyrJbl 2 i 3 pOYyHBIA

/ namisk caboii. Ase ByrJasl 2 i 3 — yHYTpPaHBIA

HaAKPBLIKJIETJIBIA IIPhI IpaMbIX a 1 b 1 caKy-

yaii ¢. A MBI BemaeMm, IMITO Kajli YHYTpPaHBIA

HAKPBIKJIETJIbIA BYTJIBI POYHBIA, TO IIPaMbIA

mapaJiejIbHbIA. SHAUBINb, a || b.

Torapsma maxasana.

Pouic. 168



96 [nasa lll. MapanenbHacLpb NPaMbix Ha NAOCKaCLL

Chapmyroiine i zakasKbIllle aHAJIATIUHbBIS IIPLIMETHI IJId 3HeIl-
HiX HaKPBIKJETJIBIX 1 3HENIHiX aJHacTapoOHHiX BYTIJIOY.

3apaHHe 2

o p—
v

A nanep BeIKaHaiile 3agaHHe 2.

Konbki rpagycay masimeH ckJjagamnbs ByTraa o,
Kab mpaMbld a i b ObLIi mapaseabHbIMi? b

120°

3apaaHHi pa § 15

PALWLWAEM PA3AM
K/Nlo4yaBbia 3a4aubl

3apava 1. /Jaxkasauv, wmo xkanai adpaski AD i BC nepacakawuyya i
NYHKMaMm nepacaudnHs 03enrayuya nanaaam, mo npamvia AB i CD

napaJiejibHblA.
A C
(0)
B
Powic. 169

D

Horkas. Haxat O — DOYyHKT OepacAuYdHHIA
anpaskay AD i BC (peic. 169). TpoxByroabui-
Ki AOB i DOC poyHbIA Ta A3BIOX CTapaHax
i Byrsme mamixk imi (LAOB = ZDOC ax Bep-
ThIKaJbHBIA, BO = OC, AO = OD mna ymoBe).
3 poyHacIi TPOXBYTOJIbHiIKAay BBIHiIKae, IITO
ZBAO = ZCDO. IlakoJbKi I'aTblsd BYIJIbLI — Ha-
KPBIKJIETJIbIA Tpbl npamMblx AB i CD i cary-
uaii AD, To AB | CD na mpsIMelle IapajeJb-
HacCIli IpaMbIX.

3apava 2. Ha 6icekmpuice syzaa BAC ad3nauanubl nynkm K, a
Ha cmapane AC — nynkm D, /BAK = 26°, ZADK = 128°. [[aka-
3aub, wmo adpasax KD napanenvnvl npamenio AB.

Hoxas. Ilakombki AK — OiceKkTpbica BYT-
aa BAC (pwic. 170), To £LBAC =2 - /BAK =
=2+ 26°=52° Byraet ADK i BAC — vyuny-
TpaHbIA aJHACTapPOHHiA mpbl npambix KD i BA
i cakyuait AC. A markombki LADK + /BAC =
= 128° + 52° = 180°, To KD || AB na npsimere
nmapaJieJIbHACIi ITPaMbIX.
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3apava 3. Bicekmpuvica BC gyzaa ABD adcakxae Ha npamoil a adps-
3ax AC, poyrvl adpasky AB. Jlakasauyb, wmo npamvia a i b napa-
senvHbla (peic. 171).
Horkas. Ilakoapki BC — OiceKTpbica BYT-
a 3 aa ABD, to £1 = /2. TlakoJbKi TPOXBYTOJIb-
HiKk BAC payuabenpanbl (AB = AC 1a ymoBe), TO
2 /1 = /3 aK BYIJILI IPBI aCHOBE payHaOeapaHara
TpoxByroJabHika. Tager L2 = /3. Ane Byrasl 2
Peic. 171 i 8 3’ayasaronila HaKPBIXKJIETJIBIMI P IIPaMBIX
aibicarkyuaii BC. A xajmi HaKpPBIXKJETJbIA
BYIJIbI POYHBIA, TO IpaMbld mapaJjeibHblsa. Ta-
Kim ublHaM, a | b.

- PALIAEM
CAMACTOMHA

128. Capon Byraoy 1, 2, 3, 41 5 (pric. 172) BeI3HAUBIIE HAKPBIK-
JIeI‘JII:If-I, a/:[HaBe/:[HLm 1 agHaAcTapOHHis BYIJIBI.

c
‘ b
64°
a
116° D D

Poic. 172 Poic. 173 Poic. 174 Powic. 175

129. BericBertirilie, AKifg 3 IMaKasaHbIX Ha pbICYHKax 173—175
IIpaMbIX ITapajieJIbHBLIA i Yamy.

130. ¥V wuareipoxsyroasuiky ABCD AB = CD, ZABD = ZCDB.
IMaxaxsine, mro BC || AD.

131. Maxaskwine, mTo a | b (peic. 176—178), rauri:
a) £1 = 87°, L2 = 93°; 0) £1 = 116°, £2 = 64°;
B) /1 + /2 = 180°.

R .

Poic. 176 Poic. 177 Poic. 178
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132.

133.

134.

135.

136*.

137*,

BicexTprica CM TtpoxByroabHika ABC
nzerinbk crapany AB manangam, £BAC =
= 73° «DKC = 107° (pwic. 179). IHaka-
skblne, mto ED || AB.

Y AABC npasensena bicekTpbica AM, na
SIKOII IIpaBel3eHbl CAPIA3iHHBI IMepIeH-
IBIKYJIApP, IITO Iepacsakae mpamyio AB y
nyHkie E. Taxkasxseine, mro EM || AC.

Poic. 179

3 nyHKTay A i B mpaMoil a y agHy IayIJocKacllb IpaBejse-
Hbl mpameni AK i BM Ttak, mro Byraa KAB ckiaazae 20 %

Byriia M BA, a Byran MBA ckJanae g pasropHyTara ByrJa.

IIi mepacakarwrmma npambia AK i BM?
Ha pricyary 180 AK — OicexkTphnica ByTI-
na BAC. Hakasksine, mro DK | AC, xaumi:
a) Z/BDK = 54°, Z/KAC = 27°;

0) /BDK = 2/KAC.

Haxaskpine, mro npambla AB i CD, pas-
MeNIuaHblsd ¥ KaapAblHATHAU ILJIOCKACIIi,
napajeybHbIsI, Kajai A(-6; 0), B(0; —4),
C(6; 0), D(0; 4).

Ilapanenazpamam Ha3vi6aeUUa LamMuvlpPOX-
B8Y20JlbHIK, I AK02a Nnpoyisezibli Cmopa-
HblL napaJgenvHbia. [lakakbille, IITO Ka-
Ji ¥ YaTBIPOXBYTOJBHIKY IIPOIiJerjbls
cTopaHbl POVHBIA (pbic. 181), TO raTHI
YaTBIPOXBYTOJBHIK — IlapaJejarpam.

NAABOA3IM

I l&.ﬁu BbIHIKI

Bepaem

[\

w

. A3HausHHe mapajyieIbHBIX IPaMBIX.
. Toapamy a0 A3BIOX IIPaAMbBIX, NMEPIEHABIKYJIAPHBLIX da TPAIAH.
. HagBbl HeKaTOphIX IIap BYIVIOY, IITO yTBaparolilla IIPbl IIepacsauYdHHI

IBBIOX IIPAMBIX CAKYydYai.
4. IIpeiMeTHI mapajelbHACIi IIPaMBIX.

B
K
D 540
o
A 27 C
Powic. 180
B C
A D
Poic. 181
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Ymeem

1. IIpaBoagine IpHI AamaMo3e dYapIliésKHara TPOXBYTOJbHIKA IIapajeib-
HBIS TIPaMBbIA.

2. IIpaBoxsine mphel mamaMos3e uapIliéKHara TPOXBYTOJbHIKA IIPaMyio,
AKasd IIapaJjejibHa AaJ3eHall IpaMoM 1 mpaxonalimb IIpad IMyHKT, IIITO
He JISKBIIb Ha Jajas3eHall IpaMoOi.

3. BrisHauaiib Ha pPBICYHKY MOapbl HAKPBIXKJIETJIBIX, aAlaBeJHBIX i
aJHaCTapoOHHIX BYTJIOY.

4. JlakasBallp OIPLIMETHI ITapajieIbHACIII ITpaMBbIX.

feamempeoia 3D

1. ¥V ryb6a azmpssani Byram (peic. 182). Koabki
ycAro BAPINBIHB, KaHTAy 1 rpaHeil y aTpbIMaHara
mHararpauuika? Kami B — KoJabKacllb BAPIILIHE, I' —
KOJIbKacIlb I'paHeit, K — KoJIbKacilb KaHTay, To uaMy 0y-
nsepoyHblIIiK B + I' — K? 3HakamiTasa popmyaaBaIikara
maTamaTbika Jleamapaa ditnepa (XVII cr.) cusapm:xae,
IITo AJs JiroOora muararpanHika B+ I — K = 2. Ilpa-
BepIie raTy GopMyJy AJIA Mapajelieninena, OIS TPOX-
ByTOJIbHAM i UaTBIPOXBYTOJIbHAM ITipaMif.

2. BrIizHaurnllle, KOJbKi ¥ MakasaHara Ha PRICYHKY MHararpaHHikKa map
mapaJieJbHBIX KaHTay, A3e KOKHasd Iapa mapajejbHbIX KaHTay HaJIeKbIIlb
AKOM-HeOya3b aJHOM IpaHi.

3*. Hapricyiilie pa3TOpTKy I'aTara MHararpaHHika.

Poic. 182

MadanaeaHHe

Kamauga «/[secauv zpadycayj neea pyns» Ha
KapabJi asHauae maBapoT cynHa Ha 10° yieBa afn
Kypcy.

a) flkyio xamaHAy IIaBiHeH aamnb KaMaHA3ip
Kapabaa «B» (peic. 183) pyaaBomy, kKab xapaoJri
«A» i «B» inuii mapajgeabHbIMI Kypcami?

0) Kami rkamaunsip xkapabuas «A» gacob Ka-
MaHJy «IIAIb rpajgycay jJeBa PyJsd», TO AKYIO Ka- Peic. 183
MaHAy IacjsA TraTara IaBiHeH manb KaMaHA3ip
Kapabaa «Bb», Kab xapabui imai mapajgenbHBIMI
Kypcami?




100 /nasa lil. NapanenbHacLb NPaMbiX Ha MAOCKACL

PaanbHaa ceamempebis

Ha preicyarky 184 makasawbl ByrJaamep — iH-
CTPYMEHT [OJis HAHSCEeHHsS HapajiejIbHBIX JIiHIiNA Ha
pannel 1mi gombl. IIpeIOOP CKJIamaeliia 3 A3BIOX
yacTak, 3MallaBaHbIX IIpyoOaii. Ilepiasa yacTka He-
pyxomas, SHaA IpPBIITiCKaeIlia aa OOINKi, a apyras
maBapouBaelllla Ha HeaOXOMHBI ByraJl, rpagycHasa
Mepa gKora aJJIIoCTPOYBaelllla Ha sKpaHe ByrJiaMme-
pa. 3alicHyyIsl mpyoy, 3aMaIioyBaoIilb IaTPI0HbL
Byraj. CcoyBaioubl HEPYXOMYIO YaCTKy ByTJaMe-
pPa y3m0V:K HOIIKi, HAHOCAIIL IMapaJieJIbHBIA JIiHiII pasMeTKi, Ima AKiX 3aTbIM
pacmoijioyBalons gomiky. Pactaymaurie, 3rogHa 3 SKOHM Tdapamai JiwHii, IITO
aTpeIMJiBaOIIA, OYAYIlL HapajeIbHbIMI.

Poic. 184

FimHacmeoika po3ymy
Brisumaubllie BidyaabHa, I'. 3H. HA BOKAa, HA AKiM 3 PhICYHKAY ITaKkasaHbI Ia-
panenbHBIA agpa3kKi (poic. 185).
Ilpeikaaymiel JiHeliKky, IepakaHaiiliecd, IINTO yce JiHil 3’ayaamomma
IPaMbIMi, XOIb 3JAI0III[A CKPBLIYJIEHBIMI.
TR

"

e i

Poic. 185

§ 16. AKciéma napanenbHbIX NpambIX

Br1 y:x0 Bemaere, miTo Ha IJIOCKACIII mpasd IIYHKT, AKiI He JId-
JKBIIIb Ha Jaj3eHal IIpaMoii, MOoXCHa IpaBecIii mpamMyio, IIapaJeib-
HyI0 ganseHaiut (ri. § 15). 3 marara macrysata IyrJaiga (nacmy-
Jam — aKcigMaTbluHae NaNyIlTusHHe) BBIHiKae, IITO TaKas IIpa-
Masdg — ajsiHas.

Ha mnpamary aByxX ThICAYATOAA3AY BaKOJI CI[BepAKaHHSA ab
aJs3iHacli mapaJjielbHall IIpaMoM pasbIrphbIBajiacsd 3aXallIsdJabHasa i



lnaea lll. NapanenbHacLb NpambiXx Ha NAOCKaCL

101

apaMaTbeiuHad TicTopbisal 3 wacoy CrapasKbIT-
Hai ['pambli MmaTamaThIKi cpauasica ab ThHIM,
MOJKHAa JakKasallb OATHI IIacTyJjJaT IYKJiga IIi
He. I'aTa Toapama i akciéma? Y paIriie paImiT
mpanbkl pyckara maraMmarbika Mikamaa IBa-
HaBiua Jlabausyckara (1792—1856) masso.i-
JIi BBICBETJIiIlb, IITO AJaKas3allb IISATHI IIACTyJIaT
Heabra. Tamy raTta coBepi:KaHHe 3’ Ayiadela
akciémail.

M. |I. J/labausycki

AKciéma napanenbHbix npambix. IIpa3 nyHKT, SIKi He JAKBIND HA
Jaa3eHall mpaMou, MOKHA IIPaBecIii TOJbKI agHy mpaMylo, Ima-
pajieJIbHYI0 JaJa3eHall.

b M % Kani mpamasa b mpaxoasinmp mpas myHKT M
o i mapanennruHa mpamoun a (pwic. 186), To arobas
a iHITad mpamas, IIITO NpaxoA3ilb mpas OyHKT M,

Poic. 186 Oy/ase mepacskalia 3 IIPaMoOil @ § HEKaTopbIM

OyHKIEe, HAXal 1 JOChINb aagaJIeHbIM.

ITomryki pgoxkasy mdArara macrtyjgata OIYKJIiga IPBIBAJL ga
pasBimia ™MaTaMaThIKi 1 (pisiki, [ga meparasany HaBYKOBBIX
yayaeHHAY a0 reamerpbli CycBery. Breipamiaroubl mpabJseMy IisTa-
ra macryJara, Jlabausycki cTBaphly HOBYIO IeaMeTpPbhIIO, 3 HOBBI-
Mi akciémami, Teapamami, gKad aapol3HiBaeIla ana zeamem-
puli JYkaida i 3apad Taxk i HasbIBaernua — zeamempbvia Jlaba-
ugycraza.

Brl y:x0 Bemaere, IITO Ha MJOCKACIi A3Be IIPaAMBbIsd, IIePIEHIbI-
KYJSPHBIS Ja TPSIfAl, mapajejbHbIA IIamisk caboii. A KaJi as3se
IpaMbld IIapajieJbHBISA TP3LAN IIpaMoil, TO IIITO MOYKHa CKasallb
Impa ImepHibls A3Be npamblsg? Ha rara mbiTaHHe ajKasBae HaCTYII-
Has TaapaMa.

Toapama (a6 I3BIOX IIpPpaMblX, HapajJeJbHBIX TpPOIdi).
Ha nmaockacii a3se nmpaMbisa, apajieJIbHBIS TPILAN, Mapajieib-
HBIA IIaMi ca0oii.
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ITansena: a | ¢, b | ¢ (psrc. 187).

b - M
BERLE ITaxaszanb: a || b.
. Hoxas. [lammycrim, mTo npambld a i b He ma-
pajieJbHBIA 1 IepacAkKamIa Yy HeKaTOPbIM
Poic. 187 nyHKkne M. Tager mpas nyHKT M Oyaymnb

Ipaxoa3ilb A3Be IMpaMbld a i b, mapajeabHbIA
TPAIAN mpaMoii ¢c. A raTa CynapaubIIlh aKCciéMe mapajelbHBIX IIpa-
MBIX. 3HAUBIIlL, HAIlla MepKaBaHHe HANpasiabHae, i a || b. Teaps-
Ma JaxKasaHa.

MerTtapg, aoKasy
«ap apsapoTHara»

IIper mokase TeapaMbl ab A3BIOX IIPAMBIX, IIapaJieIbHBIX TP3-
I, MBI KapbICTaJNica MeTagaM naokKasy ad adsapomHaza (TaTa
3HAUBIIL ad npouyinezaaza). CyTHacupb Aro ¥ HacTynHbiM. CiiBep-
JUKaHHe JI000 TeapsaMbl maA3daideniia Ha [JmMogy — Toe, HITO ¥
TeapaMe Oajal3eHa, i 8vi6ad — Toe, MITO TpPaba mAaKasamb. ¥ OaKa-
3aHall BBINIDI Taapame ymoBa: «Koxcnas 3 0360x npamvix napa-
JeNbHas Hekamopaili mpausil npamoil», a BbIBam: «I'amouia 038e
npambvisa napaaesbHuli Namide caboii».

BrikaprwicToyBaoubl MeTal ajJ agBapoTHara, y madyaTKy J0Kasy
poOAIL mamyIIusHHe, Hpollijerjae (agBapoTHae) Tamy, IIITO Tpada
nakasanb. Ilacaa rarara magxam JaridHbIX pas3BasKaHHAY IIPBIXO-
I3AIb Ta SKOU-HeOya3b cymapsuHacii. I'sTa masBajisge OpBIACIIL ga
BBICHOBBI, IIITO 3po0JieHae MaIynIusHHe HAIMpaBijJbHae, a IpPaBiib-
HBIM 3’dAyJiseIiia Toe, IITO TP30a ObLJIO JaKasallb.

Y nokase HaIau T?apaMbl MBI JANYCITiJIi, IIITO A3Be IpaMbIsd He
napaJjieIbHbIfA, a IIepacAaKalonlia ¥ HeKaTOPbIM NYyHKIE. | mpbIimi
Jla BBICHOBBI, IIITO TaAbl IIapylIiaella akciéMa mapaJieJIbHBIX IIpa-
MmbIx. Takim ubIHAM, Hallla JAMyITY9HHEe ab mepacAUYsHHI ITpaMbIX
HAIpaBiJbHae, a IIpaBiJbHae AMYy MpOIliJIerjiae: mMpaMbisd He Iepa-
CAKAIOIIa, I'. 3H. IIapajieIbHbIA.

Meragam aj agBapoTHara paHeil OblLjla makKasaHa Tlapsma ad
I3BIOX ITPAMBIX, MEPIEHIBIKYJIAPHBIX a TPIIAM.
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HanseHbl mMeran 3’Ayjaseria BeJIbMi MaryTHBIM JaridyHBIM iH-
cTpyMeHTaM pnokasy. IIpplubIM He TOJBKiI ¥ reamerpsli, aje i ¥
JII000¥ apryMeHTaBaHall CIIPIYILEI.

BreikapbicTayImibl aKCi€éMy IapajieJibHBIX IIpaMbIX i MeTanm aj
aZBapoTHara, JaKasKbIlle caMacTOWHA HACTYIIHYIO T3apaMy.

Toapama. Kajai Ha nmiockacui mpamMas mepacsakae agHy 3 JA3BIOX
NMapajieTbHBIX IPAMBIX, TO SHA MepacAKae i ApPyryrwo mpamyio.

IIper mamamose IHTOpHITY BBICBETJIiIlE, IIi MarJji cycrpa-
Kanua BaAJiki micbMeHHIK Jley Tancmobl 1 BANiKI MaTaMa-
TeIK Mikanail Jlabaysyjcki. Kami marui, To n3e ObLia Hai-
0oJIbINIasA BEpParogHacihb iX cycTpaubI?

~ mmmm | 3apaHHi ga § 16
c,; [y PALLAEM PA3AM
Al KNIOYaBbIA 3a4aubl
3apaya 1. Ha pwcyuxky 188 /1 = /2, /3 = /4. Jlakasauy,
wmo a || c.

Horkaa. IlakosbKi HaKPBIKJIETJIbIA BYyrJael 1 i 2
pPOVHBIA, TO a | b ma npeIMene IapajeJbHACI
npaMmbIx. IlaKoabKi agmaBemHblss BYrJabl 3 i 4
POVHBIA, TO Ta IPbIMelle IIapajejIbHACII IIPaMbIX
c| b. ITakoapkia | bic | b, To a | ¢ ma Toapame
a0 A3BIOX IpPaMbIX, IIapaJeIbHBIX TPIIAM.

Poic. 188

3apava 2. /Jlakasayb, wmo Kaai cyma JHYMpPaHvlxX a0HACMAPOHHIX
8y2a0l npvL 03610X 0ad3eHvlx npambvlx i cakyiaili menwasa 3a 180°,
mo 2amuls NPAMbLA NEPACAKAOYUA.

Howkags. Haxait a i b — mansenblsa npaMmbisa, AB —
ix caxkyuasi, cyma Byrioy 1 i 2 menmaa 3a 180°
(pric. 189). Ankimanzém ax mpamena BA Byraa 3,
aKi ¥ cyme 3 Byrsiom 1 gae 180°. ATpeiMaeMm mpa-
MYyIO ¢, AKas IapaJjieJbHA IIpaMoil a mIa IIpbIMe-
Poic. 189 e napaJjieJsbHacii npamseix. Kanai ganycnins, mro
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npambld a i b He mepacAKarIlla, a, 3HAYBIIb, IIapajieIbHbISA, TO

mpas

MyHKT B Oyaynp mpaxonsiiib A3Be mpaMmbld b i ¢, mapajeb-

HBIA IpaMoi a. I'saTa cynApsUbIh aKCiéMe mapajieJbHBIX IPaMbIX.
3HaULIIb, IIPaAMbISg a i b mepacsaKarIa.

B | PALLUAEM
CAMACTOMHA

e

138. Ha peicynky 190 /1 = 52°, /2 = 52°, /3 =  a—\ i

= 122°, /4 = 58°. Hakaxsine, mTo a | c. b \3’ /g
in /

139. Caponm nmpambIxX a, b, ¢ i d, mTO JAKAID ¢
Yy aJHOM TJOCKACIli, BHIZHAUBIIE IIaphl Ia- X
pajieJbHBIX IIpaMbIX, KaJi BaAoMa, IITO Poic. 190
alb,clb,ald.

140. BricBerJinie, Ii mepacaKyIilla IIPbLI IIpa-
naysxkouHi anpaski MK i BC (pwic. 191).

141. Ha peicyary 192 ABCD — npamaByTroJib-
Hik, MNPK — xBagpar. [lakaxsine, mTo 4 D E
NP | AD, AB || PK. Peic. 191

142. BrIzHauUBIIlEe yce mapbl IIapaJjejlbHBIX NpaMbixX (pbic. 193).

143. Ha pwicyary 194 /BAC = 28°, LZACD = 28°, ZDFC = 35°,
ZEFC = 15°, Z/FDC = 130°. Hakasxksine, mro AB || FE.

144*. Kaui n3Be mapaJieIbHbIA IIPAMBbIS IMepacsaubl A3BIOMa iHITBIMI
IIePIeHIbIKYJIAPHBIMI [1a iX ImapajejabHbIMi IPaMbIMi, aTPHI-
MaeIllia npaMaByroJibHiK. KoabKi ycAro mpamaByrojabHikay
MOKHa HAJNIYBINL Y IIPaMaBYTOJbHAW TaOJillbl, y SKOK
2 pagki i 3 caynki?

N P
B C
M K
A D

Poic. 192 Poic. 193 Poic. 194
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§ 17. VYnacuiBacui napanenbHbiX NPambIX

Bul Bepmaene, miTo KaJii A3Be IIpaMbIA IIepacedyaHbl cAKydam i
HaAKPBIKJIETJIBISI BYTJIbI POVHBIS, TO IIPpaMbIA IapaJiejibHbIA. I'aTa
IIpLIMEeTa IIapaJjesibHACIi ImpaMbIx. AJBapoTHae CIBepAsKaHHE Ty-
ypIllb TaK: «KaJyi a3Be mpamblsa IapajieIbHBIA 1 mepacaKaroIia
CsAKyual, TO HaAKPBIKJIETJIbIS BYTJIBI POYHBISA». I'aTa ciiBepa:KaHHe
IIpaBijibHae, 1 SHO AJAJIOCTPOYBae yJaclliBaclhb ImapajeJbHBIX IIpa-
MbIX. [lakaskam Aro i A3Be 1HIIBIA yJaciliBacIil AJid aAlaBeIHBIX 1
aJHaCTapoOHHIX BYTJIOY.

Toapama (a0 yrmacmiBacii HaAKPBIMKIETJIBIX BYILJOY
NPl MapaJelbHBIX IPaMBIX 1 cAKyUAa).

Kami p3Be mapalieIbHBIA NpaMbld IepacedYaHbl CAKydYaii, TO
VHYTPAHBIA HAKPBIKJIETJBIA BYTJBI POYHBIA.

INTansena: a |l b, AB — caxyuas, Z1 i
m /2 — YHYTPaHBIA HaKPBIKJIETJIbIA.
— B/ Dakaszamns: L1 = /2.
b 3\J Horkagz. Hanycmim, mro £1 # £2. Ankina-
2 n3ém an npamens BA Byraa 3, pOyHBI BYT-
a /A ay 2. ITakoabKi YHyTpPaHBISA HAKPBIMKJIETJIBIA

ByTJbl 2 1 3 poyHBIA, To m || a ma npeIMelie
rnmapaJiebHacIi IpaMbIX. ATpbIMaji, IITO
Peic. 195 nmpas3 IIyHKT B mpaxoassdallp A3Be mpaMbld b
i m, mapajenbHBIA TIpaMou a. A rara He-
MaruybIMa IIa aKciéMe mapaJjejbHBIX IIpa-
MbIX. TakiM ublHaM, Hallla JaIlyIITUSHHE H-
npaBinbHae i /1 = £2.

Trapasma maxasaHa.

Toapama (a® yuamaciiBacmi agmaBeAHBIX BYTJOY MNP
mapajJelbHBIX IPaMbBIX i CAKydUan).

Kani np3Be mapajenbHbIS NpaMbisad IlepacedaHbl cAKyYail, TO
anmaBeTHBIA BYTJbI POYHBIA.
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a

Poic. 196

ITansena: a | b, ¢ — cakywas, £1 i /2 —
annaBenubla (peic. 196).

Hakasganb: L1 = £2.

Horkas. Byraer 1 i 3 poyHBIA AK YHYTPaHBIA
HaAKPBLKJIETJIbIA IPhI MapajeJbHbIX IIPaMbBIX d
ibicakyuait c. Byrael 2 i 3 poyHBIA AK Bep-
ThIKAJbHBIA. SHAUBINL, L1 = 2. Teapsma na-
KasaHa.

Tsapama (a6 ynmacmiBacii agHaAacTaAapoHHIX BYIJOY IPEHI
mapaJeJbHBIX NPaMBIX 1 cAKyuUaii).

Kanxi p3Be mapasnexpHBIS mpaMbId IlepacedaHbl CAKyYal, TO
cyMa YHYTpPaHBIX aJHACTAapPOHHiIX Byrioy poyaa 180°.

a

b

”
X
/

Poic. 197

Mansena: a | b, ¢ — cakyuas, £1 i /2 —
YHYTpaHbld agHacTapouHia (pwic. 197).
Harkasganb: L1 + £2 = 180°.

Horkas. Byraer 2 i 3 — cymexnbisa. Ila yiac-
I[iBacCIli CyMesKHBIX Byryoy /2 + /3 = 180°. Ila
yiaciiiBaciii mapaJiesibHBIX npambix 1 = /3
K YHYTPAHBISI HaKPBIKJIETJbIA. 3HAYbIIb,
Z1 + £2 = 180°. Teapama maxkaszauHa.

Chapmysoiinie i makKasKpIlle caMacTOilHA aHaJIaTiuHBIA YyJjac-

IMiBacIi AJiA 3HEITHIX HaKPBIMKJEIJIbIX 1 3HENIHiX aJHacTapoOHHIiX
BYTJIOY .

BblIHIK.
ITpamas, nepnendvikynapras 0a adnoil 3 03610X NApPaLesbHblLX

npamvlx, nepneHovlKyaiapHa i da opyzoil npamoil.

a b

1 /(2
|

Poic. 198

HakakpIlle T9THI BBIHIK caMacTOMHA.

Ha poeicyaxky 198 a | b i ¢ L a, r.3H.
Z1 = 90°. Tpsba maxasanp, mrTo ¢ L b, r.3H.
mrTo £2 = 90°.

IakasaHblsgd HaMi TeapaMbI a0 yJacIiiiBacIiax
BYTJIOY IIPBI [A3BIOX IIapajieIbHbIX IIPaMbIX 1
cAKRyUYall 3’ AVJAAIIA aZBAPOTHBIMI Ja IIPBI-
MeT IapaJiejbHacIi npambix. Kad He OabITalb
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IIPBIMETHI 1 yJacmiBacIiii mapaJieIbHBIX IIPaMbIX, Tpa0a maMATallb
HACTYyIIHAe: a) KaJji cIachlJIalIla Ha IIPLIMETY HapaJieJbHacIi
IIpaMbIX, TO IarpalyeIlia AakKasallb MIapajieJbHACIIb HEeKaTOPhIX
IIpaMbIxX; 0) KaJji cmachlaaloliia Ha yJaciliBacilb mapajeJbHbIX Ipa-
MBIX, TO HapaJeJbHBIA IIPAMbIA VKO JaJl3€HbI, i Tpaba BBIKApBIC-
Tallhb HEMKYIO iX yJacIiliBaclib.

A ngamnep BeikaHaiiie 3agaHHe 1 i 3apaHHe 2.

3apaHHe 1

Ha xantpoanuait pabore Carmra
pamay samauy: «BbIkapbeicTay-
Ikl  pBICYHaK, 3HaWA3ile By-
rai o, Kaii a | b». Er samicay:
«Byranm o poymel 80° ma mphI-
Melle ImapajebHacIli IpaMbIX».

3apaHHe 2

Maima parmraja sagauy: «Ila Byr-
JaX Ha PBICYHKY BBICBETIIiIlE,
AK pasMeIryaHbl IpaMblsd a i b».
flama samicana: «a | b ma yuac-
miBacIri mapaJjebHbIX IPAMBIX » .
IIi mae pamsiro Mama? Kami me,

TO Ha SIKYIO T2apaMy Tpaba crma-
caammna?

IIi mae pamsito Cama? Kauai He,
TO Ha AKYIO TeapsMy Tpaba cma-
ciarma?

a 80° 75°

~ mmmm | 3apaHHi ga § 17
t; {4l | PALIAEM PA3AM

Al KNIOYaBbIA 3a4aubl
3apava 1. Jakxasauyb, wumo kaai adpaski AB i CD poyHbia i na-
paneavhovia, a adpaski AD i BC nepacakaiouua §j nyurkue O, mo
mpoxsyzoavhiki AOB i DOC poynuvLa.

A C Hoxas. Byraet BAD i CDA poyHBIA K HaKPBIXK-

o JIeTJIblsS IIPBI mapaJjebHbBIX IpaMbix AB i CD i ca-
Kyuait AD (pwic. 199). Byrawst ABC i DCB poyHBIsA
K HAaKPBIXKJIETJILIA IPHI IIapajeIbHbIX IpaMbix AB
i CD i caxkyuainr BC. Tager ANAOB = ADOC na
cTapaHe i AByX NOpPbLIerJabIx gAa se Byriaax. IlTo i
Tpaba OBIIO JaKasallb.

B D

Pobic. 199
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3apava 2. /Jaka3auvb, wmo adpa3Ki napaenbHblX NPpambLx, 3Me-
WYaAHbLA NAMIH 03610MA IHWBLMI NAPANETbHBLMI NPAMbLMI, AKiS iX
nepacakamuyb, pOYyHbLA nAMiH caoboil.

B/ c/ HMoxas. Haxait AB | CD, BC | AD (pwic. 200).

. Hakaxxkam, mto AB = CD, BC = AD. IlpaBanzém

\\L\\ anpasak BD. Y TpoxByroabHikay ABD i CDB

“} 5 crapama BD — aryapuas, LABD = Z/CDB gk Ha-

KPBIXKJIETJIBIA TIPbl HapajieIbHbIX TpambiXx AB i
CD i carkyuaii BD, ZADB = ZCBD sK HaKpbIX-
JerJblsd TPl ImapaleabHbIXx npambeix BC i AD i
carkyuair BD. Taabl TpOXBYTroJbHiKi POYHBIA Na cTapaHe i IBYX
MPBLIErJBbIX Ja A€ ByrJiaxX. 3 POYHACI TPOXBYTroJIbHIKay BbIHIKae,
mTo AB = CD, BC = AD. IIlto i Tpaba ObII0 maKasallb.

Poic. 200

- PALLUAEM
CAMACTOMHA

—

145. Ha peicyary 201 m | n. 3naiigsine BesiubiHIO Byria, aba3Ha-
yaHara IbITaJbHIKaM.

9 6) ) m on
n n
? 14200 ? m
62°
125° |

m m \
Peic. 201
146. Ha poicyary 202 a | b. 3Bmaiigsime cymy 1 /55°
L1 + £2 + Z3. a
147. Ha peicynry 203 £1 + £2 = 180°, L3 + £4 = b A
= 240°. 3uaiasine ByraJa 4. ?/

148. Ha peicyury 204 AB | CD, CB — 6iceKTpsica Poic. 202
Byriaa ACD, AC = 14 cm, BC = 22 cm. 3Haii-
n3ite mepbIMeTp TpoxByroibHiKa ABC.

149. Ha pwicyary 205 AB | DC, AD | BC, AB = 6 cM, mepsl-
MeTp daTbIipoxByroabHika ABCD poyabl 20 cMm. 3Haiazime
Iay.:KbIHIO agpaska AD.
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150.

151.

152.

153.

154.

155.

156.

157.

4 A/ B A 6 \p
c/ D D c
Poic. 203 Poic. 204 Poic. 205

YHyTpaHblsd afHACTAPOHHIiSA BYTJIBI IPHI A3BIOX MapajieJbHBIX
ImpaMbIX 1 CIKydYal amgHOCcAIIA AK 2 : 3. SHAUA3iIe OOJIBIIBI
3 I'9TBIX BYTJIOY.

AnziH 3 yHYTpPaHBIX aJHACTAPOHHIX BYIJIOY TIpPHI A3BIOX Ma-
pajieIbHBIX TpaMbIX i cArydain Ha 40° MeHIIBI 3a JpPYyri.
3Hana3ile MeHIILI 3 T'9THIX BYIJIOY.

Y rpoxByroapHiky ABC mnpaBsaai 0Oicektpeicy BK, a 3
BaApinbIiHI C — mpamyio, nmapajgeabHyilo BK, akas mepacskae
npagay:ksHHe crapaHbl AB y nyHKne E. Jlakaxkwbliie, HITO
TpoxByroabHik BEC payuabeapaHbI.

HaxkakpIte, 1To KaJi ¥ yateipoxByroabHika ABCD AB = CD,
AB || CD, to BC || AD.

3Haiiazine Byraj, abasHauaHbl IIbiTadbHiKaM (pbic. 2006).

a)

A 1B
?

124/ . 142°

/D C B. D\

Poic. 206

Ha Oicekrprice Byria ABC axsHauanbl myHKT K, Ha crapa-
He BC — nyHKT M Ttaki, mro KM | AB, Z/BKM = 36°.
3uamnasine syraxn CMK.

Kannsr agpaska AB asa:xallb Ha IIapajieIbHbIX NpPaMbIX a i b.
IIyaxkr O — capsasina agpaska AB. [lakakbilie, IIITO JIFOOBI
1HIIBI aApa3aK 3 KaHIlaMi Ha IpaMbIxX a 1 b, AKi mpaxonsiib
npas3 nyHKT O, asejimniia iM mamajgam.

Haxaxbime, IIITO IpaMas, TKasd mepacAkae 06aKaByIO cTapaHy
payHabenpamara TPOXBYToJibHiIKa i mapajejlbHa Aro acHOBe,
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158.

159*,

160%*.

161%*,

162*.

azcAKae aja dAro payHaOeapaHBI TPOXBY-
TOJIbHIK.

Ha poicyary 207 tpoxByroabHik ABC —
poyHacTapoHHi 3 mepeIiMerpaMm 36 cm,
MK | BC, NP | AC, EF | AB i KM +
+ MN + NP = PE + EF + FK. 3Hanasine
nepbIMeTp miacitiByroabHika KMNPEF.

Ha peicyaxky 208 MN | AC. Taxaxbl-
1me, 1mrro Kajai O — OYHKT IepacAuYsHHA
bicexTpric Byriaoy A i C, to AM + CN =
= MN. 3unaiasine gay:xuiaio crapaubsl AC,
KaJii rmepbIiMeTp TpoxByrojbHika ABC poy-

Hbl 34 cM, a IIepbIMeTP TPOXBYTOJIbHI-
ka MBN — 26 cwMm.

I3Be mpamMblsa IlepacAKaroIa y IIYHK-
e, IITO JIAMKBINL IIa-3a MeKaMi apKylIa
(perc. 209). fdAx molxkHa BBIMepamb ByraJ
MMaMi’K IraThbIMi ITpaMbIMi, BBIKAPBICTAYIIIbI
YapIEKHBI TPOXBYTOJBbHIK 1 TpaHCcmapIiip?

Poic. 208

Poic. 209

Hakaskpilie, MITO KaJii ¥ YaTBIPOXBYTOJbHIKa ITPOIiJIETJIbIA
CTOPAHBI ITapajeJbHbIA, TO AT0 IPOIIJIETJIbIs BYTJIbI POYHBIA

maMix cadoii.

IMakaxsine, mro Kaudi AB | CD, To:

a) ZAEC = /1 + /2;
6) /1 + /2 + /3 = 360° (poic. 210).

a) 6)

Poeic. 210



lnaea lll. NapanenbHacLb NpambiXx Ha NAOCKaCL

111

NAABOA3IM
BbIHIKI

!.
Lj
| IN—

Bepaem

1. Akciémy mapaJieJIbHBIX IPAMBIX.

2. Trapamy ab A3BIOX MPaMbIX, MapaJIeJIbHBIX TPIIIIH.

3. YiaciiBacii HaKPBIKJEIJIbIX, aAllaBeSHBIX i aJHACTAPOHHIX BYIJIOY
IpBI I3BIOX ITapajieJibHbIX IPaMbIX i CAKydJaii.

Ymeem

1. JlakasBaip T9apsMy ad A3BIOX IIPAMbBIX, IMapajeJbHBIX TPIILA.

2. JlakasBaib TaapsMy a0 yJaciiBaciii HaKPBIKJETJIBIX BYIJIOY IIPHI
I3BIOX ITapajieIbHBIX MPaMbIX 1 CAKYyYai.

3. IlakasBaip TaapsMy ab yJaacIiiiBacIli aAmaBegHBIX BYIJIOY MIPHI A3BIOX
mapaJjesibHbIX MpaMbIX i CAKydJai.

4. JTakasBaib T9apsMy ab yJacIliBaciii afHACTaAPOHHIX BYIJIOY IIPHI A3BIOX
napaJjejibHbIX MpaMbIX i cAKydJai.

feamempeoia 3D

II36e naockacyi Rasvl8aOUUA NAPALELbHbLML, KALL
AHbLHE MAUbAZYJAbHLLX NYHKMAY ( He nepacakanuua ). D

Kaumi miockaci o i B mapasiesbHBIA, TO HiNTyIb:

a |l B (perc. 211).

ITagHaémimMca 3 «AImYs AagHBIM MHAararpamHi- o
KaM — npuiamail (ppic. 212). Y mpuI3MbI A3Be T'paHi
(acHOBBI) — POYHBIA MHOTaBYTOJbHIKI, AKid JIgKaIlb y
mapaJieIbHBIX IJIOCKACIAX, a ACTaTHiA rpaHi (baKaBbla) — ImapajearpaMbl
(ro1. Bamauy 137).

Y npamoii npvi3mv. 6akaBbIA I'DaHi — NIpPaMaByroJbHiKi, 0akaBbIA
KaHTHI IIepPHeHALIKYJIAPHBIA a IIJIOCKAacllell acHOY i poyHBIA maMmiXk ca-
6oii. Ha pricynky 212 maxasaHBbI TPOXBYToJbHas i YaThIPOXBYTOJbHASA
IIpaMbls NIPBIBMBI. ¥ iX IapajejbHBIA IIJIOCKACIli BepXHAN i HisKHAN rpa-
Heii. IlepaHscime BimapbIiChl IPBI3M Y

Poic. 211

Al Cl Bl Cl q .
v " ! cmbiTak. [lakakeine, axisa IpaHi raThIX

L ! Di IIPBIBM 3’ AYIA0IIa HAGAYHBIMI.
! 3amaua. Koavki Opomy noildze Ha
A C /i___. _____ C 6blpab kKapkaca npamoil. mpoxeyzoJib-
3 A E D Hall npvidmv. ABCA,BC,, y axoil yce

Kaumul poyjHuL na 12 cm?
Peic. 212
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MadansaeaHHe
ITacakbIpcki camasiéT sAey cTpora Ha moyHa4Y. 3aThIM, J\
He MAHAIOUYBI BBINIBIHI, 6H 3MAHIY Kypc, HaBAPHYYINIbI HAa- H
JeBa Ha 45°. XyTKa dKimasKy macTymijia KaMaHga JAIelb T
Ha moyaseHb. Ha KoJIbKiI rpazycay IIiJioT maBiHeH y apyri " &

pas maBAPHYIL caMaJiéT, Kab JdIellb HaTps30HBIM Kypcam i L
Ha moyaseHb? 3pabime uapié:;K, MasHAUBIYVIIILEI CTAHOBIIITUA
camanéra nyHKTrami. IIpananyiine HeKaabKi crmocabay 3Ha- ¥

XOMKAHHA agKasy.

Iixaeéa 6edayw. Y ricTOphIi aBiAnbli 3HAYHaAe Mec-
ma 3aiimae BBIIATHBI aBigkaHcTpyKTap IlaBen Bocinmaiu
Cyxi (1895—1975), aki napansiycsa i Beipac y r. ['1p160Kae
(Bimebckas BobOaacmb). ¥ KaHCTpyKTapckim 6iopo Cyxora
OBLI0 cTBOpaHAa 00 bII 3a 50 KAHCTPYKIILIN I'paMaa3saHCKiX
i BaemHbIx camaiméray. II. B. Cyxi campayabr 3’ayaseriia
roHapaMm 3AMJIi Oesapyckaii.

IIper mamamosde IHTIPHATY BBICBETJIiNlE, AKYIO IIKOJY
i 3 akimi BeiHiKami ckomunry II. B. Cyxi, axkyio aTpeiMay
amyKaIlbIl0 ITacjs INKOJbI, y fAKIiM ropajase mpairiaBay
HacTayHiKaM MaToMAaThIKi i KiM OBIY Aro OambKa.

Byrnbl 3 agnaseaHa
napanenbHbIMi i agnasegHa
nepneHAbIKYAAPHbIMI CTapaHaMi

Tsapsma (a6 Byrmax 3 ajAIlaBeJHa ImapaJelbHBIMI cTa-
paHami).
Byrasl 3 aamaBegHa mapaJjieIbHBIMI cTapaHaMmi a00 pPoOyHBIA
(kaai adogBa BocCTphIA Ii a0oaBa Tymbid), abo ¥ cyme cKiaaga-
oub 180° (kaxi ag3iH BocTpbI, a APYyri TymbI).

a)

6) Hoxas. 1) Boctpela Byrabr 1 i 2 —
raTa BYTJIBI 3 aJllaBeaHa IapajieIbHbI-
1 Mmi crapamami (pseic. 213, a). Brika-

2 phicTaymibl pPBICYHaAK, TaKaKbllle ca-

MacToiiHa, mITO BYrael 1 i 2 poy-

Poic. 213

HBbIA.
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2) Boctpse! ByraJ 1 i Tynbel Byraa 2 (peic. 213, 6) — raTa BYTJIBI
3 aJillaBelHA MMapaJieJIbHbIMi cTapaHaMi. BeIKapbIcTayIIbl T'9THI PHI-
CYHaK i BBIHIK myHKTa 1), makaKpime, IITo cyma Byrjaoy 1 i 2
poyuaa 180°.

Toapama (a6 Byraax 3 ajgmaBeJHa HEePHEHIABIKYJIAP-
HBIMi cTapaHaMi).

Byrasl 3 aamaBegHa IepHeHIBIKYJIAPHBIMI cTapaHaMi ab6o
poyHbIa (Kaji aGoaBa BoCTphIA IIi adoaBa Tymbisa), abo § cyme
ckaanaronps 180° (kami ag3iH BoCTPBI, a APYTri TYyHbI).

Hoxras. 1) Bocrpbis Byrsbl 1 1 2 — rara ByTJIBI
3 ajmnaBegHa MNepPHeHILIKYJIAPHBIMI cTapaHami
(ppic. 214, a). Ilabyayem BOCTPBI Byrajax 3 y
BAPIIBIHI ByrJyia 1, cTopaHbl AKora mapaJiejib-
HbIsA cTapanam Byria 2. CropaHbl Byrja 3 1ep-
N MEeHIBIKYJISAPHBIA 1a cTapoH Byrya 1 (mpamas,
MEePHeHABIKYISAPHAA Ja aJHON 3 HapajiebHBIX
IpaMbIX, MEePIEeHAbIKYJIApHAA 1 nOa JIpyrom
npamoii). Ila manapsgHait Teapsme /2 = /3.
ITakoapki Byrasm 1 i Byraa 3 mamayHSIOIb BY-
raax 4 ga 90°, to L1 = /3. 3uausip, L1 = £2.

2) Boctps! Byraa 1 i Tymsl Byraam 2 — rara
BYIJIbI 3 ajJnaBefHa MePIeHILIKYJIAPHBIMI
crapanami (peic. 214, 0). BeikapbicTaymIbl T9Thl PHICYHAK i BBIHIK
nyHkTa 1), JakaKbIlle caMacTOWHa, INTO cyma Byraoy 1 i 2
poyua 180°.

a)

Poic. 214

3apaHHi pa § 18

% PALLAEM
- ‘ CAMACTOMHA A
163. Ha pseicyaxky 215 AB | MN, BC | NK i
ZABC : ZMNK =1 : 2. Buaiinsine Z/MNK. /Ni K

164. Ha pwicyaxky 216 KB | AB, BC | AC, p /
CD 1| AB, DE 1 AC, EP 1 AB, ZAEP = M
= 58°. 3uanazine L KBC. Peic. 215
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165.

166.

167.

168.

169.

170%*.

171%,

a b
A c A A2
1
M
B C d n
D\ | K /
Poic. 216 Peic. 217 Poic. 218

IBa ByrJIbI 3 y3aeMHa IlapaJjejibHbBIMi cTapaHaMi agHoOCAIIa
ak 2 7. 3Hanasine, Ha KOJbKi rpagycay ansiH 3 iX 00JbIIIbI
3a Ipyri.

Ha crapamax Byria A, poyuara 90°, agsHauaHbl IIYHKTBHI B
i C (peic. 217). 3 nmyukra A Ha npamyilo BC amyirdyaHbl
nepuesaabikyaap AD. Cyma Byrioy ACB i DAB poyHa 138°.
3uarnigsine syraa ACB.

Makaxsine, mrTo Kaai a | b, ¢ |l d, AM L b, AK L d, To
/1 = /2 (pvic. 218).

Y Byraoy ABC i MNK AB | MN, BC 1 NK. Beicser.ine,
K MOTYIb OBIIIbL 3BA3aHBLI IpPaAgycHBbIA Mepbl Byrioy ABC i
MNK. Pasriensblie yce BapbIgHTEHI.

Haxaxkbime, mTo npambld AB i CD, pasMeInyaHbls Ha Kaap-
IbIHATHAM MJOCKAacIli, mapajejabHblsa, kKai A(-2; 0), B(0; 3),
C(2; —4), D(4; -1).

BricBertirinie, 11i mpaBisnbHae cuBepaskaHHe: «Kaji gBa ByrJibl
POVHBIA i AKiA-HeOyA3b A3Be iX cTapaHbI IIapajebHbIS, TO
1 A3Be IHINBIA cTapaHbl T'ATHIX BYIJIOY HapaJesIbHBIA» .

BricBertirinie, 11i mpaBisnbHae cuBepaskaHHe: «Kaji gBa ByrJibl
POYHBIA i AKisg-HeOyn3b A3Be iX cTapaHbl IEPIEHIBIKYJIAP-
HBIA, TO i /13Be iHIILIA CTapaHbl I'ITHIX BYIVIOY IEPIEHIBIKY-
JISAPHBIA» .

3ANAMIHAEM

1. IIpeiMeTsl mapajenbHACIi mpamMbIxX: «Kai mpbl mepacsiusHHiI A3BIOX
OpaMbIX CAKYyYall HaKPBIKJEIJLIA BYTJIbl POYVHBIA, a00 aaaBeIHBIA
BYTIJIBI POYHBIA, a00 cyMa agHACTapoOHHiX Byrioy poyHa 180°, To mpa-
MbISI TIApaJIeIbHBIAY .
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2. VYmacmiBaciii mapaJieJIbHBIX IIpaMbIX: «Kaji mapajienbHbIS IPaMbIa IIe-
pacedanbl CAKYy4Yai, TO HAKPBIMKJIEIJIbIA BYIJIbI POYHBIA, aflIaBeIHbIs
BYIJIBI POYHBIA i cyMa agHACTApOHHiX ByrJioy poyHa 180°».

3. Ha miockaciii a3Be ImpaMblsd, IIePHeHALIKYIAPHBISA Ja TPIIiAii, mapa-
JIeIbHBIA ITaMisK caboii.

4. Ha mimockaciii [3Be IIpaMblsd, IIapajelbHbIA TPIIAH, MapaiebHBIA
mamisk caboii.

5. Ilpamas, meprIeHABIKYJAPHAA A aJHOM 3 A3BIOX IapaJieJIbHBLIX IIpa-
MbIX, IEPIEeHABIKYJAAPHA i fa ZPYTroMd IIPaMOMu.

6*%. Byryibl 3 aamaBeqHA ITapajielbHBIMI cTapaHami abo poyHBIS, abo ¥
cyMme ckJaazamomnbs 180°.

7*.Byribl 3 aAniaBeqHAa MepPIeHILIKYIAPHBIMI cTapaHaMi abo poyHBIS, a0o
¥ cyme criaazamomnps 180°.

MNpaBapaem cabe
3apgaHHe 1 3apaHHe 2
Bagoma, mTo a || bi £1 ma 50° 3Haiifsine £4, Kaui Bagoma, UITo
MeHITHI 33 /2. 3maiinsime /1. Z1 =96°, £2 = 84°, /3 = T6°.
(&
a a1l \a
| /
2 3
b b
2l \
3apaHHe 3

Haxaxpiie, mro xaai AB = CD
i AB| CD, To BC=AD i
BC || AD.

B Cc
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MaapbIXxTOyKa Aa KAaHTPOAbHaWU paboTbl 3

1. Ha pricyHKax a)—a) mpambld a i b mapanmenbHbIsd. 3HANABINE ByraJa do.

a) 6) 8)
c c o c
b / b \(\120 b /
41° a
o o
a a a
/ \ /" 136°
2. IIpambla a i b mepaceuansl IpaMbIMi ¢ i d. 3Haiiazile ByraJa o.
a) 6) 6)
c d c d

o

b1 \c\ b / u|
g o b

a—~H \ a a -

3. 3uarigsine L4, xaii:

a) L1 =/2, £3 = 72°

0) £1 =138°, L2 =42°, /3 = 75°
B) L1 + £2 =180°, £3 = 122°.

B
3
M
4
A 1 2 C
K
4. a | b. 3uaiiasine Byrax B, KaJi: ¢
a) o = 2; b B
6)a:p=2:3; o/
a
B) o — B = 70°. /
5. Magsena: m | n, £1 = £2. 3naiigsine EK.
a) 6) 8) EP+EK =12
m E/ m \E m \E K

n /K 5 P n K 8 P\ n 2 Y\




CyMé
BYrnoy
TPOXBYroJIbHIKA

Y ratau rnase Bbl pgaBepaeuecs:

AKi Byran HasblBaeLla 3HELWHIM BYIr/IOM
TPOXBYTO/IbHiKa

Y 4blM 3aKNtoYaelLa HAPOYHACLb TPOXBYrO/bHIKa
Ab nAaui NnpbiMeTax poyHacui NpamaByro/ibHbIX
TPOXBYrO/IbHIKay

A6 ynacuiBacui nyHKTay biceKTpbICbl Byraa

A6 ynacuiBacui KaTaTa, AKi NSXKbILb

cynpaup Byrna y 30°
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§ 19. Cyma BYyrnoy TpoxXByroJsibHika

Baniki ¢panmyscki Byuornsl XVII ct. Bies Ila-
ckaab (1623—1662) dAmus § a3AIIHCTBE JIIO0LY
BBIByUAallb reaMeTPBIYHbIS (iryphl, agKpbIBallb iX
yJjaciiBaciii. BeiMsapaiooubl ByTJIbI TPaHCIIapIilipam,
IOHBI JacJeqUbIK 3ayBasKbIy, IITO Yy JIOOOTa TPOX-

BYToJIbHiIKa cyMa BYIJIOY aJHa
;4 i Tag :xx — 180°. «fxk :xa rara
P ,ﬂa pacTiymMadbInb?» — OayMay Enes fackans

Ilackanb. Tanbr €éH axapasay

~ 180° y TPOXBYroJIbHiIKa JBa BY-

v\ rajki i mpeikjay ix ma Tpamara (peic. 219).
ATrpriMaycsa pasroOpHYTHI ByTaJl, sAKi, AK BdA-
moma, poyubl 180°. I'sta OblIO ArO0 mepiiae

Poic. 219 yaacHae agkpbaINIE! Jlameimisl JIEC XJIOMTYBIKA

OBIY IIpaABbI3HAUAHEI.

Taapama. Cyma Byriaoy TpoxXByroJibHika poyHa 180°.

Hansema: AABC (poeic. 220).
K B M Haxazanb: LA+ 4B + ZC = 180°.

Hoxa3s. IIpas BApmbiHIO B TPOXBYTOJbHI-
Ka ABC mpaBanzém npamyoo KM, napajeib-
A ¢ | mymw crapane AC. Tager /KBA = /A aK yHY-
TPaHbId HAKPBIXKJEIJIbIA BYIJIBI IIPBI IIapa-
aenbHbIX TpamMbix KM i AC i cakyuaii AB, a
ZMBC = /C ak yHyTpaHbIs HaKPBIXKJIETJIbIA
BYTJIBI IPBI IIapaJjeidbHbIXx npambix KM i AC
i caxyuain BC. Ilakoabki Byrasl KBA, ABC i MBC yrBapamolb
pasropayTsl Byraj, To Z/KBA + ZABC + ZMBC = 180°. Axcrouab
A+ ZB + ZC = 180°.

Torapsma makasana.

Poic. 220

BobIHiKi.

1. KoxcHb. 6yzan poyHACMApPOHHAZA MPOXEY20JbHiKA DOY-
Houl 60° (pwIc. 221).
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60° C
£
@™
s
3
60° 60° )
: AT B
Poic. 221 Poic. 222 Poic. 223

2. Cyma socmpuvlx 8YyzJ0l npamasyzolbHaza MpPOXEYzoJlbHiKa
poyrna 90° (pwic. 222).

Y nmpamMaByTOJIBHBIM TPOXBYTOJIBHIKY CTOPaHbI, AKiA 3MdAlIUa-
I0Ib IPaMbl ByTaJl, Ha3bIBaOIIIla Kamamami, crapaHa, IrpoIrijerjaasa
IpamMoMy BYyTIJly, — zinamanysail (rj. pbic. 222).

IIpaBanzém y mpamMaByTroJbHBIM TPOXBYToJbHIKY ABC BBIIIbBI-
HiI0 CH pa rinatanys3sl AB (pwic. 223). [lakoabKi ¥ TPOXBYTOJIBbHI-
Ky ABC Byrau 1 nanayuse syraju B ga 90°, a ¥ TpoxByrosabHiky CHB
ByraJa 2 takcaMma gamayuse Byraa B ma 90°, to L1 = £2.

HaxasaHna yaacumiBacub: «Byzaa namix eviuwblHEN npamasy-
20/lbHA2a MPOXBY20JbHIKA, npagedseHall 0a 2inamany3vl, i KaAmMa-
mam pOoyHbL 8Y2zay namix Opyzim kKamamam i 2inamany3ail».

A nanep BbIKaHaiiIle 3agaHHe.

3apaHHe

Y TPoXBYTroJbHIKY HpaBsJji O3Be BBIIMIbIHI, BY-
rayg o poyabsl 20°. 3uaiigsine Byras! B, v, Yy, X.

» mmmm | 3apaHHi ga § 19
t‘ (3l | PAWIAEM PA3AM
L | K/1l04aBbIA 3a4au4bl

3apava 1. YV mpoxsyzoavrnixy ABC epadychuia mepwvl 8yznolj A, Bi C

adnocayuya aonagedna sk 5 : 7 : 3. 3Hailcyi 8yzav. MpPoxX8YzoJib-
Hika (pvic. 224).
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B Pamosunae. Haxait /A = bx, /B = Tx, Z/C = 3x

Tx (x — rpagycHaa mepa agHou dacTki). IlakosbKi

cyMa BYIJIOY TPOXBYroJbHiKa poyHa 180°, To

e Fobx + T+ 8x = 180°, 15x = 180°, x = 180 — 120,
Poic. 224

Tager LZA=5--12°=60° £ZB=T7"-12° = 84°,
ZC =3 +12° = 36°.
Angxkasz: ZA =60° £ZB = 84°, /C = 36°.

3apava 2. Y mpoxeyzoavrnixy ABC (pswic. 225) syzan B poyHut 70°,
AK i CM — o6icekmpbicot, O — nynkm ix nepacausInHHsa. SHailcyi
syzan AOC namix Oicexmpboicami.

Pamasunne. Cyma Byriaoy A i C TpoxXBYTroJIbHi-
Ka ABC poyma 180° — 70° = 110°. ITakoabki
OicexTprIca A3ejinsb Byraja mamagam, To LOAC +

+ ZOCA = %(LA + £C) = é - 110° = = 55°.

3 TpoxByrojabHika AOC 3Haxonsim:
Peic. 225 ZAOC = 180° — 55° = 125°.
Ankasz: 125°.

3ajeaza. Kani /B = 3, To, pa3Baskaroubl aHAJaTiuyHa, aTPhIMaeM (PopMyJIy:

ZAOC = 90° + % Kaui, manpercaan, 2B =60°, o £ AOC = 90° + % ~120°.

3apava 3. [lakaszauyb, wmo Kaai MmedvblaHA MPOXBY20LbHIKA
POyHaG nasaoée cmapauvl, 0a AKOU AHA npaged3ena, mo 0ad3eHvl
MpPOXBY20LbHIK — NPAMABY20LbHbL.

% Hoxkas. Haxait CM — menbIsTHA TPOXBYTOJIbHI-
*\p ka ABC i CM:%AB (pwic. 226). Haxaxkawm,
A 2 M P g mro LACB = 90°. Abasnaubim LA =, LB = .

IlakosnbKi MeabIAHA A3€Jillh CTapaHy IIamajam,

Poic. 22
bic. 226 0 AM = MB = %AB Taxsr CM = AM = MB.

ITakomsxi AAMC — payumabeapaHbI, TO
LA = /ZACM = o gK BYIJBI IIPLI aCHOBe pay-
HaOeapaHara TPOXBYroJIbHiKa. AmnHajariuma,
ACMB — paynabenpansl i /B = /ZBCM = .
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Cywma Byruioy TpoxByroabsHika ABC, 3 agnaro 60Ky, poyHa 2a + 2f3,
3 gpyrora — poyHa 180°. Axcrous 2o + 2B = 180°, 2(a + B) = 180°,
o+ B =90° Ane LACB = a + 3, tamy LACB = 90°.

3aijjeaza. Byran, y skora BAPIIBIHS JIAKBIIIb HA AaKPYK-

HAaCIIi, a CTOPAHELI IepacAKAIOIb aKPYsKHACI[b, HA3LIBACIIIIA

BbIHiKae yaacmiBacnb: «Ynicaunwvl 6yzan, axki abanipa-

l(‘\
ynicanvim. Ha peicyHKy 227 rata Byraa ACB. 3 3agaybl 3 A

euyua Ha Oviamemp, — npambvl». JlakaKpIlie I'ITy YJaciri-

BacIlb caMacTOMHA.

Poic. 227

3apava 4. Jlaxkasaub, wmo I npamasyzosibHblM MPOXEY20AbHIKY
medvlana, npagedsenas 0a 2inamany3vl, pPoOYHA naJoge zina-

MaHY3bl.

Poic. 228

-

B Jloxasg. Haxaii y TpoxByroabHiKy ABC (pbic. 228)

ZC =90°, LA =a, 4B = . IlpaBaazém anpa-
dak CM rtak, ka6 LACM OBy pOYHBI O,
i pmaxkaskam, mrTo CM — wMeAplsgHa 1 IIITO

CM = %AB. Byran B pgamayuasie Byranx A ma 90°,

a ZBCM panayaae ZACM pa 90°. Ilaxkoabki
LACM = LA = a, to £LBCM = 3. TpoxByroJibHi-
Ki AMC i BMC — payHabegpaHbld IIa IIPHI-
Melle payHaOeapaHara TPOXBYroJibHiKa. Taasr
AM = MC i MB = MC. Ancionr CM — menblsHa

i CM = %AB.

PALLAEM
CAMACTOMHA

172. 3muaiigsime ByraJ, abasHauaHbI IObITaJbHiIKaM (pbic. 229).

6) 8)
? 30°

Poic. 229
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a) A 8) 2)
? ?.780°
150° 110° 20° 28°
12
Peic. 230
173. 3Bmanpgsime ByraJua abo crapany, abasHaua-
HBIS ObITadbHIKaM (pbic. 230). B\Y
. a
174. Byrasl TpPOXBYTOJIbHIKA agHOCAIIIA HAK .
A . 130%,, 60°
1: 3 : 5. 3uanasine HaWOOJBLIILI ByraJ v N
TPOXBYTOJBbHIKA. b
o . Poic. 231
175. Ha pwicyaxy 231 a || b. 3naiigsime Byr-
Jbl o, B 1y. Y agkase 3amimibie 3HAYDH-
He 200 — B + 7.

176. Apnzinm 3 ByrJioy TpoxByrojbHiKa Ha 70° MeHIIBI 3a APyri i
Ha 40° 0oJBIIIBI 3a TPAILL ByraJi. 3HaNA3iIe HaiMeHIIIbI ByTraJ
TPOXBYTOJbHIKA.

177. Harakbilie, MITO OiCEKTPBICHI VHYTPAHBIX aJHACTAPOHHIX
BYTJIOY IIPhI [A3BIOX IIapaJjieJIbHBIX IIpaMbIX 1 cAKyuaul ysa-
eMHa IIePIeHAbIKYJIAPHBIA.

178. BwmimbliHA IIpamMaByrojbHara TpoxByroabHika ABC, mpase-
I3eHasd Ja rimaTaHysbl, A3einbk npambl Byraa C y amgHoCciHe
4 : 5. 3Hanazie BoCTPhIA BYTJIBI TPoxByroabHika ABC.

179. V payHabeapanara TPOXBYTOJIbHiKa aJgHa ca CTApOH POYHA
8 cm i aasim 3 Byrsmoy poyubl 60°. 3Haiazime mepnIMeTp
TPOXBYTOJbHIKA.

180. HManzennr ky6 ABCDA,B,C,D, (pvic. 232).
3Hanasilme BYIJIBI VCiX TPOXBYIOJIbHI-

Kay, dKig 3’ayiasgionia rpaHaMi mipami- B, (o}
I[I)I D]_A]_C]_D. Al : Dl

181. TpoxsyrombHik ABC — payHabegpaHsbl, :

AB = BC. Ha npameni AB aakJanse- B/L _____ [._)C
HbI aapa?3ak BD 3a nmyHKT B Taki, IITO 4 (s

BD = AB. JlakaKbllle, IIITO TPOXBYTOJb-
Hik ACD — nmpaMaByTOJIbHBI. Poic. 232
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182.

183.

184.

185.

186*.

187*.

188*.

189*.

190*.

191*.

Tpoxsyrompuix ABC — paymaGenpamb, B __ c
AB = BC, AK — o0icexkrprica, AK = BK. \Y
3Hanasine Byrybl TpoxByrosbHika ABC.

Y uarsipoxsyroasuiky ABCD AD = BC. , )
SHatigsine Byraa BAD (pwic. 233). Poic. 233

Tper OiceKTpbIchI TPOXByroabHika ABC

nepacakawonmna ¥ nyakmne O. Byran OAC
povubl 32°. 3nanasine Byramx BOC. }
¥ BOCTPaBYTOJbHBIM TPOXBYTOJIbHIKY ABC
BeImbIHI AK i CM mepacaKaroniia y IyHK-
e H. Jlakakblle, IITO:
a) /BAK = /BCM; 0) /B = Z/CHK;
B) LAHC + /B = 180°.

Y tpoxByroapHiky ABC menwviana BK poyHa anpasky AK,
/CBK = 24°. 3uannzine £ A.

Byran mamimx xoppmaii AB i geiamerpam AC poyubl 64°.
3Haiazine Byraa mamisk xopzait BC i raTeIM ablsaMeTpaM.

Poic. 234

3Hanazie, uamy poyHa cyma £1 + £2 + L3+ L4 + £5 + Z6
(pwic. 234).

YuayTpel KBagpara ABCD ansmauanbl OYHKT K Tak, IITO
TpoxByroabHiK AKD poyHacTapoHHi. 3HaNA3i1e ByTJIbl TPOX-
ByroabHika BKC.

Y mpamMaByTroJIbHBIM TPOXBYTOJbHIKY 3 BAPIIBIHI IIpamMora
ByIJIa IIpaBel3eHbl BBIMILIHA, OiceKTphica i MeabiaHa. [[aka-
JKBIIE, IITO OiceKTphIica A3eJillh mamaJjaM ByraJ IaMisK BbI-
IIBIHEN 1 MeIbIsTHA.

HakasKbllle, IITO: a) cyMa BYTJIOY 4YaTbIpOXByroJbHika ABCD
poyHa 360° (peic. 235, a); 6) AB L BC (pweic. 235, 0);
B) L4 =/1+ Z£2 + Z3 (pbICc. 235, 8); 1) L1 + L2 =/3 + /4
(pwic. 235, 2).

a) C 6) B 8) 2)
B C 2 4
107°
4 3
73°
A D A D 1 8

Pobic. 235
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PaanbHaa ceamempebis

JIxTa BBIANIIA ¥ MOpa KypcaM, fAKi cKJjay 3 — —
o . o o I T~ )
Jiuiai 6epara 45° (peic. 236). Ilpaiimmoymiel 4 KM, Q —
aHa maBApHyJaa Ha 80° yaeBa i mpaiinima AmIus

. . |
4 kM. Ilacima rarara axra HakipaBajacsa § IIYHKT = N~
A fon N
CcBaUTro BBIXany. BeI3HAULIIE Byraj, AKi cKJIay KypcC \/ \\
SAXTHI, IIITO iIjia ma Oepara, 3 JiHisii Oepara. ps
= L
T~ —~—

nsime mikaBblag Oigrpad@iuHbIA
(dakTBI 3 KBIINIA i HaByKOBal
nseitHacii Byuonara Biesa Ila-
CKaJd. Poic. 236

IIpsr mamamose IuTapHATY 3HAM- —~~ 0 =<
/7
2//450

§ 20. 3HewHi Byran TPOXBYrosbHiKa

Byrael TpoxByroJibHiKa Ha3bIBAIOIIlA ANIYDY AT0 YHYTPaHBIMI
ByrjiaMi. AKpamMsda YHYTpaHBIX BYIJIOY, Y TPOXBYTOJbHiKa €ECIlb i
3HEITHiA BYTJIbI.

A3HauysHHe. 3HeIIHIM BYIJOM TPOXBYTOJIbHIKA Ha3bIBaeIllla BY-
raj, CyMeKHbI 3 Ar0 YHYTPAHBIM BYTJIOM.

Ha pwicynry 237, a Byrast BCK, ABM,
B CAN — 3HeIHidA, MaKOJBbKI KOMHBI 3 iX
3’ayasaeniia CyMeXKHBIM 3 aJHBIM 3 YHYTpa-

A K HBIX BYIJIOy TpoxByroJybHika ABC.
A/T@ c IIpbr KOXKHAM BAPIIBIHI TPOXBYTOJbHIKA
an3iH Byrajg yHyTpaHbl i aBa 3HemiHidg. Ha
6) 3 4 9 pricyuky 237, 6 Byraa 1 — yHyTpaHBbI, ByTI-
Jbl 2 1 3 — pOYHBIA 3HeIIHiA ByrJbl. By-
raa 4 He 3’ayasdelria 3HEIIHIM, HaKOJbKi
€H He 3 AyadeIia CYMEeXHbBIM 3 YHYTPAHBIM

ByrJaom 1.

Pobic. 237

Tsapoma. 3HemIHi ByrajJl TPOXBYrOJIbHIKA POYHBI CyMe JBYX
YHYTPAHBIX BYIJIOY, HE CYMEKHBIX 3 iM.
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B
2
1 34
A C
Poic. 238
BbIHiIK.

Hansema: AABC, /4 — 3HemHi (pbIic. 238).
Hawkaganb: L4 = /1 + £2.

Hoxa3s. Ilakonpki cyma ByIJIOYy TpPOX-
ByroJibHiKa poyua 180°, T0o /1 + /2 =
= 180° — /3. IlakoabKi cymMa CyMeXKHBIX
ByrJyioy poyHa 180°, To £4 = 180° — /3.
Ancrons £1 + £2 = /4. Teapsma paxasana.

SHeWHI 8yzas MPOXEYz0abHiKa 00LbULbLL 3G JAH00bL JHYMPAHbL
8yzaJl, He CYMENCHbL 3 LM.

A mamep BeIKaHaiIe 3agaHHe.

3apaHHe

3uatigzine / BCK aByma cmocabami.

e [y
v

3apaHHi pa § 20
PALLAEM PA3AM
K/Z1l04aBbiA 3a44a4bl

3apava 1. /Jaka3aub, wumo Oicekmpbuica 3HEULHA2A 8Y2]A NPbL BAP-
WylHi pajjrabedpanaza mpoxeyzoabHika napajesbHa acHosge.

K
B A1
2
3 4
A
Poic. 239

Howkagz. Haxann manseasr NAABC, AB = BC,
BM — oOicektpnica 3HemHsaTra Byraa KBC,

Z1=/2= %LKBC (psic. 239). Ila Yuac-
IiBacIi B3HeNIHATa BYyIJa TPOXBYTroJbHIKa
Z/KBC = /3 + Z4. Ilakoabki A ABC payua-
OenpaHbl, TO L3 = /4 = %AKBC. Tamy £2 =

= /4. IlakoabKi yHYTpaHBIA HaKPBIXKJET-
JbIs ByTJIbl 2 i 4 poyHbIA (Ipbl TpamMbix BM
i AC i caxyuann BC), To mpambia BM i AC
rmapajeabHbIA.



126 rnasa IV. Cyma Byrnoy TpoxsyronbHika

3apava 2. /Jlakasaub, wmo cyma syzaoy A, B, C, D i E «30pauki»
poyrna 180° (pwic. 240).
B Pamasnne. Pasraensim TpoxsyrombHik AMK.
/\ Cyma sro Byrsioy poyHa 180°. Byram AME —
A M, . .
¢ SBHeWHiI i TpoxByroabHika EMC, Ttamy
LAME = /C + ZE. Ananariuna, syran AKB —

K
3HeIIHI MOyaa TpoxByrojgbHika KBD, Tamy
E D LAKB = /B + ZD.
Peic. 240 IMaxkonsxi A+ LAMK + ZAKM = 180°, TO

LA + (LC + ZE) + (4B + «£D) = 180°.

- PALLUAEM
CAMACTOMHA

e

192. 3Bmanipgsine ByraJ, abasHauaHbl ObITaJbHIKaM (pbic. 241).

a) 6) 8) 2)

110°

Poic. 241

193. 3maiiasime ByraJ npbl acHOBe payHabeapaHara TPOXBYTOJb-
HiKa, KaJli 3HeIIHi Byraj Ipbl ATr0 BAPIIbIHI POYVHBI:

a) 110°; 0) 73°% B) O.

194. Byrabl TPOXBYTOJIbHiIKa amHocAmnma gk 2 : 3 : 4. 3Haniasime
aoHOCIHY aJmaBeqHBIX B3HEIIHIX BYIJIOY TPOXBYTOJIbHIKA,
y3ATBHIX Ta agHBIM HPbI KOXKHAU BAPIIBLIHI.

195. Cywma sHemrAra ByTJIa IIPbLI BAPIIIBIHI payHabOeapaHara Tpox-
BYTOJIbHiIKA i yHyTpaHara ByIrJia Ipbl acHOBe poyHa 216°.
3Hauazime BYIrJbl TPOXBYTOJbHIKA.

196. ¥ tpoxsyroabHiKy ABC LA = 40°, B
/C = 60°, AK = AB, CM = CB m
(ppic. 242). 3uaiiazine Beriybl- ! 40° 60° :
HIO HafboJbpIllara ByIJla TPOXBY- K A c M

rojgnHikxa KBM. Poic. 242
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197. anmseHsl mpaMaByTroJIbHBI TPOxByroabHik ABC, ZC = 90°,
CK — BuimblaA TpoxByroabHika ABC, CM — 6iceKTpbIica
TpoxByroabHika ACK. JlakaKpIlle, IIITO TPOXBYIOJb-
HiK BMC — payHabenpaHbl.

198. V akpy:kHacii 3 nmpaTpam O npaBen3eHbl AbiaMeTp AB i xop-
na AC. Hakaxbine, mrto LCAB = %LCOB.

199*. ¥V rpoxsyroasHiky ABC ZA = 60°, ZC = 70°, Beunsigi AK
i CM mnepacakarmua y nyukie H. 3uainasine Byraa MHK.

200*. Y tpoxsyroubHiky ABC Gicekrprica BK i Beinbiag AH 1e-
pacakaromia ¥ nyHkie O. Byraax AOB y 2 pa3nl OOJIBIIBI 3a
Byraa ABC. 3nanazine syraa ABC.

201*. Ha acuoBe AC payHabempaHara TpOXBYIOJIb-
Hika ABC ansHavaHbl IYHKT D, i BbIsgBijIa-
csa, mro AD = BD, DC = BC. 3uanasiie
BYTJIBI TPOXByToJibHiKa ABC.

202*. 3uaigzine £ o (peic. 243) (Kajai HA YapIAKE
HeaOXOJHA BBIIYYBIIbL YaTBhIPBI a00 OOJIBII
BYIJIOY, TO iX masHayalollb aJHOHU IyTOM). Poic. 243

1 o 4 5 NAABOA3IM
Mol | oK
— =l

Bepaem
. Toapamy ab cyme BYTIJIOY TPOXBYTOJIbHiKA.
. YaciiBacipb BYIJIOY POYHACTAPOHHATAa TPOXBYTOJbHIKA.
. YiacIiiBaciib BOCTPBLIX BYTJIOY IpaMaByTroJbHara TPOXBYTOJbHIKA.
. AzHausHHe i yacmiBacipb 3HEIIIHSATA BYIJia TPOXBYTOJbHIKA.

0N

Ymeem
. ITakasBamp BimaprIChl 3HEITHIX BYIJIOY maA3eHara TPOXBYTOJIbHIKA.
. ITakasBaib TeapaMy ab cyMe BYIJIOY TPOXBYIOJIbHiKAa.
. [lakasBaib TeapaMy ab yJacIiiBacIli 3HeITHATa BYTrJia TPOXBYTOJIbHiKA.

W N =

PaanbHaa ceamempebis

XakeicT macwliae miaiby 3 nyHkTa A man syrsaom 20° ga mpasara 6opTa.
IITaii6a ambOiBaeria ag 6opra, Tpamase ¥ 30HYy OpalliyHiKa i, agdiymsicsa apyri
pas axg Oopra 3a BapoTaMi, BBIXOA3illh Y MYHKT B majx ymap Hamajaiouara.
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Breismaubille Byrag o, BBIKApbICTAYIIIbI
3aKo0H (hi3iki: Byras najgseHHA POYHBI BYT-
Jay apméimmsa. 3 raTara 3aKOHY BBIHiKae,
IITO ByrajJ IIaMiK TpPaeKTOPbIAN I1acja-
Hal 1maiibel i 6opTaM pPOYHEI BYIJIY IMaMixk

I -_." {.- ; ':'I ‘I_ ‘-_|' . ’ & . ;
w =t TPAeKTOPLIANA anmbiTail IMmIAaWOBI i T'ITHIM

Peic. 244 oopram.

Hixaea eéedayb. Y Pacuybninesr Benapych Bsi-
Kasd yBara Hamgaelllla IamyJApbI3allbli xXakKesd.
IIpe! yasene IlpssigsHIIKara cmapTeiyHara KJiyoa
mpaxoas3inb pacoyOJiKaHCKI TypHiIp amMaTapckix
maajieTKaBbIX KaMaHI «3ajarad miadas, Mixk-
Hapoaubl Kanagael TypHip Ha npbi3 IlpasigsaTa
Pscny6uriki Bemapycs.

feamempeoia 3D

3amaua 1. DABC — npagiavhas mpoxeyzoavhas nipamioa, nynkm K —
capadsina kanma DC, ZAKB = 50°. 3naiidsiue LKAB (pwic. 245).
Pamsune. Ilakoabki mipamiza mpaBijsibHadA,

TO TpoxByroabHiki ADC i BDC — poyHbIA payHa-
K 6emgpaunia, AD=BD, BD=CD, /LADC=/BDC.
g Taner AADK = /A BDK ma A3BIOX cTapaHax i Byrie
A ¢ mnamix imi. Axcrons AK = BK, AAKB — paynHaben-
180° — 50°
pasbl, /KAB = — 5 = 65°.
B Poic. 245 Anxas: 65°.

3amaua 2. 3pabiue uapuéix npasgiavHail nipamiov. DABC. AdsHnau-
ye capadsiny M ranma AD i 3raildsiye eyeznv. mpoxeyzoavhixa BMC,
Kani eadoma, uumo AB =BM.

§ 21. CyapgHOCIHbI NamiX cTapaHami
| Byrnami TpoxsyrosbHika

MoskHa BayBasKbIllb, IIITO Yy TPOXBYTOJBHIKY Jay:KbIHI cTa-
POH 3BsfA3aHBI 3 BEJIUBIHAMI IIPOIIJIETJIBIX BYIJIOY HACTYIIHBIM
ybpIHAM: OOJIBIIIAM cTapaHe ajllaBsafae OOJIBIILI ITPOIIiJIEIrJIbI BY-
raj, a MeHIIal crapaHe — MeHIIbI. TakK, y TPOXBYTOJbHIKY
ABC crapana AC — OoJjbliasi, crapaHa AB — capsaHsas, cTapa-
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Ha BC — wmeHmasa, /B — Goapmsbl, /C — B
capaani, /A — wmeHmbl (pbic. 246). I'ara /"/O\,\
rirmoTasa 3HaxXO3iIlh IallBepAKaHHe § HaCTYII- A .
Hall ToapsMme. Peic. 246

Toapama (ab cyagHOCciHax maMisX crapaHaMi i Byraami
¥ TPOXBYIOJBbHIKY).

Y TPOXBYTOJBHIKY Cylpanb 00JbIIAN CTAPAHBI JAKBIID OOIbIIBI
Byraj, a cympanp OoJibIiara ByrJa JIS:KbIIb OOJbIIAfA CTapaHAa.

Tsapsma ckaasaerna 3 ABYX cliBepI:KaHHAY. [[akarkaMm KoKHae 3 iX.
1) V mpoxeyzonvrixy cynpauwv 6onvuwiait cmaparsvl 1AK#bLUL 00/1b-
wol 8yzaJ.

Hanzeuna: ANABC, AB > BC (pvic. 247).
Hakazanb: LC > LA.
Hokas. Ha OGosbmaii crapane BA anm Bsap-
mibIHI B agkaan3ém anapasak BD, poyHBI MeH-
maii crapane BC, i mpaBagsém azapasaxk CD.
Arprimaem payHabeapanbsr A DBC, y sAKora
BYTIJIbI TIPBI acHOBE POVHBIA, I'. 3H. LBDC =
Poic. 247 = /BCD. Ane Z/BDC — 3HeuIHi JIJad TpPOX-
ByrosbHika ADC, i Tamy ZBDC 060JbIIIbI
3a ZA. 3umaubinb, i L/BCD 6oapimbl 3a LA.
A makosnpki ZC O6oapmbl 3a ZBCD, 1o ZC i magayHa OOJBIIIBI
3a ZA. CuBepaskaHHe JaKasaHa.
2) VY mpoxeyzoavriky cynpauv 6onvuLaza 8yzaa LAHbLUL 00LbULAA
cmapaua.

HMansema: ANABC, ZC > ZA (pbic. 248).

B Maxasanb: AB > BC.

Hoxas. IlppiIMeHiM MeTan OoKasy aja ajaBa-
porunara. Haxann Z/C > ZA, a AB < BC. Kaui
AB < BC, To ma mepIaii YacTI[bl TIapdMbI
A C /ZC < ZA. ArpeiMaJti cynigapauyHacIlb 3 yMOBa.
Kami AB = BC, to AABC — payuabeapaHbl,
Poic. 248 i Taner LA = ZC. 3HOY aTpbIMaJli CyIIsapau-
Haclb. SHaubIb, AB > BC. Cusepa:xaHHe
naxKasaHa.
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A BoiHik 1.
Kamasm npamasyzonvnaza mpoxeyzonvHika
MEHWbL 30 2inamanysy.

c B Bpmik 1 cupaBaiIiBel, TaKOJbKLI KATAT JIAKBIIb
Peic. 249 cyIIpallb BocTpara ByrIJia, a rimaTaHys3a — cyHnpailb
mpamora, sKi OoJIBIIIBI 3a BOCTPBI (pbIc. 249).

A namnep BeIkaHaie 3agaHHe 1.

A3HauysHHe. Kani AC — mepmeHABIKYJIAP Aa OpaMoil a, IyHKT B
HaJIe’KBIIIb OpaMoOi a i He cymagae 3 nyHKTam C,
TO azpa3ak AB HasbIBaellla HaXiJeHaii, IIpaBe/s3e-
Hall 3 myHKTa A Aa npamoi a (pwic. 250). IIyrxkr B
HasbIBaeIllla acHoOBaM HaximeHau. Anpsszar BC, aki
3Jyvae aCcHOBY HaXijieHa¥ i acHOBY HepIeHIbIKYJId-
pa, Ha3bIBaelllla MpaeKnbIail HaxXinenalr AB Ha mpa-
MYIO d.

BbIHiK 2.

nepnen- Kani 3 adnazo nynkma O0a npamoii npage-
dvucyaap O03€HbL NepnenHObIKYLAp i HAXileHas, mo nep-
NeHObLKYAAp i Nnpaexkubli HAXIAEHA MeHUlblL
3a 2amy HaXxiJeHnyi.

C
npaexyoli Bririk 2 cnpaBaAsiBBI, IaKOJbKi ¥ Ipama-
Poic. 250 BYTOJIBHBIM TPOXBYTOJIbHIKY KAaTdT MEHIIbI 3a
rinaTsHysy.

A3HauysHHe. AnJeraaciio ag MYHKTa Oa IpaMoM Has3bIBaelllia
IayKBIHA IMePIeHILIKYIApa, anylruyaHara 3 IyHKTa
Ha IpamMylo.

Kani nyHKT JAKBIIB Ha IIPaMoIi, TO I'dTa amJjerJaciib poyHa 0.

3 BBIHIKA 2 BBIIAKAae, IIITO AAV:KBIHA IEPIeHILIKYJIApa, aiy-
IIyaHara 3 Jajgs3eHara IIyHKTa Ha IpaMylo, — TIoTa HalMeHIIas
3 ajJierJiaciieil aj Jajas3eHara IyHKTA Ja IIYHKTAY IIpaMoii.

Ha peicynky 251, a aamersacup ag nyHkrta M ga mpamoinn m
poyHa may:KbIHI nepreHAbIKyaaApa MK.
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Apnjersmacup an BAPIILIHI A Tpox- a) 6)
ByroabHika ABC pa mnpamoun BC, ,, B
sAKasg 3MdAIIYae IIPOIJIeTJIyI0 crapa- K
HY, poyHa BBIMIBIHI AK TPOXBYTOJIb- K

Hika (peic. 251, 0).

Y MaTsMAaThIIBLI 3a aJJerjaacilb Ia- m A C

Mik Qirypami

IpbhIMaeIniia HallMeH- Poic. 251

mas 3 ajJierjacieil maMisKk IIyHKTami

MaTHIX QPiryp.

A ngamnep BeIKaHaiIe 3agaHHe 2.

3apgaHHe 1 3apaHHe 2
YV AABC BBI3HAUBIIE 6GOJBIIYIO 3Hanasine agmeraacub ajg MyHK-
cTapasy. Ta A f1a mpaMmoii a.
121°/ NERLTYL
20 ™
A C
/119° \

z |
|

at

3apaHHi ga § 21
PALLAEM PA3AM
K/1l04aBbiA 3a44a4bl

3apava 1. Adpsszak AM — nepnendvikyasap o0a npamoii a. I1yu-
kmov. B i C naxayv na npamoit a na ad3in 00k ad nynkma M
(peIic. 252). Jarka3auvb, wmo kaai CM < BM, mo AC < AB.

A

BC M
Powic. 252

Hoxkas. Ilakoapki AAMC — mnpamMaByroJIbHBI,
o LACM — Boctpbl. Taabl cyMe:XHBI Ja $r0
Byran ACB — rtynbel. ¥ TpoxByroabHiky ABC

Byran ACB — Ooabmisl, Tamy ZACB > ZABC.
ITakoabKi ¥ TPOXBYTrOJBHIKY cyHmpamb OoJbIIara
ByIJIa JISKBIIL OoJibIlladg crapaHa, To AC < AB.
IIITo i Tpaba OBLIO maKasallb.
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3aysaza. PHIMBIYIIBEI Jaa3eHYI0 3ajjauy IPbI YMOBe, IITO MyHKTHI B i C
JsKallb Ha IPaMoOM a Ia po3HBIA O0aki axg myukTa M, BBI JaKasKalle YJaacIri-
Bac1b: «Kani Haxinenvia npagedsenst 3 a0Hazo nynkma da adnoil npamoii, mo
oonvuiail npaexysvli adnasadae 601bUWAS HAXINEHAL, @ MEHWAT — MeHWas».

3apava 2. /ladseHwl pajjHabedpaHbl npamasyzoibHbl. MPOXEY20.Jib-
Hik 3 zinamany3sait 12 cm. 3nailcui adreznacuyb ad 84ApWbLHI npa-
Moza 8yzaa 0a npamoil, AKaAA 3mauLyae 2inamanya3y.

A Pamsnrane. Haxair y tpoxByroabuiry ABC AC =
> — BC, /C = 90°, AB = 12 cu (psic. 253). Ila juac-
miBacmi payHabempamara TpPOXBYroJibHikKa LA =
= /B = 45°. IlpaBaasém BoimbiHIO CK. Jlay:KbI-
cH B Ha azgpsska CK — mIyKaHad ajJjerJaciib. ¥ pay-
Poic. 253 HaOeapaHbIM TPOXBYTroybHiIKY ACB BbimbiHa CK,
amymryanas Ha acHoBy AB, Oynase wMenblgHAaM

i Oicexrpricaii. Tamy AK = KB = %AB =6 cm,
ZACK = %LACB = 45°. Y npamaByroabHbIM NAACK
LZACK = ZCAK = 45°. Tamy ANACK — payHaben-
paael i CK = AK = 6 cm. Agkas: 6 cm.

3ajeaza. Y npanedmbiM OyAseM KapbICTAIlIla THIM, IITO BBHIIIBIHA payHa-

OempaHara mpaMaByroJbHara TPOXBYTOJIbHIKA, IpaBeaseHad Oa TilIaToHYS3HI,
POYVHAa IIaJioBe TinaT3HY3HbI.

- PALLUAEM
CAMACTOMHA

e

203. 3amimbllie cTOpPaHbI i ByrJbl TpoxByroyabHika ABC y mapan-
Ky HapacTtaHHA (pbic. 254).

204. VY TpoxsyroabHiky ABC, nze AB < BC < AC, ansiH 3 ByrJoy
y 2 pas3bl MEHIIBI 3a APYyri i ¥ 3 pasbl MEHIIIBI 3a TPIIIi.
3Haligsine Byraa A.

a) 6) 8) 2)
B B 12,1 B B
¢ 5 23
11,8 A 4 6
500 61 12 <S
A N 122°
A c A . A 13 C

Poic. 254 3
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205.

206.

207.

208*.

209*.

210*.

BonpeIT HaM magkasBae, IIITO ILJISAX 3 IYHKTa A

HakakpIilie, IITO OJA HaX1JIeHBIX, ITpaBeA3eHBIX 3 aJHaro
IyHKTa Ja aJHOM IIpaMoii, CIIpaBsAAJiBae CIiBep KaHHe:

a) POYHBIM HaxiJeHbIM, NpaBeA3eHBIM 3 aJHaro IIyHKTa Ja
aJHOM Hpamoii, aAllaBAgaI0Nb POYHBIA ITPAEKIIbIi;

0) OosbIIail HaxijeHal agmaBAmae OOJIbINAA ITPAEKIIbIA.

TpoxByroapHik ABC — poyHacrapouui, M — yHYTpPaHbI
myHKT aapaska BC. Jlakaxsbine, mrto AM < AB.

Y mpoxByroabHiKy M NK menbisua ME poyaa 12 cm, ZNME =
= Z/KME. 3uarigsine agyieraacib an nyaxkTa M ma mpamoit KN.

Jakaxbilie, IIITO cyMa BBINIBIHb TPOXBYTOJbHIKA MeEHIIAsA 3a
AT0 MepbIMEeTD.

Y tpoxByroapHiky ABC (AB < BC) BH — BbIBbIHA, BM —
MenblsHa. JlakaKbIlie, IIITO:
a) LABH < Z/CBH; 6) LABM > /CBM.

Haxaxbime, IIITO KaJi 3 aJHOU BAPIIBIHI HepayHabegpaHara
TPOXBYTOJIbHIKa ITpaBecCIli BHIIILIHIO, MEIBIAHY i 6iceKTprICy,
TO OiceKkTphIca Oya3e JsaKallb IIaMisK BBIIILIHEH i MeabIsaHAaM.

§ 22. HapoyHacub TPOXBYro/ibHiKa
B

Vv nyuxkT C ma nmpamoit AC KapaleiInbl, YbIM I1a /
agomanat ABC (pwic. 255), r. 3u. AC < AB + BC. A S

Haxaxxam rara. Peic. 255

Toapama (a6 mapoyHacHi TPOXBYroabHiKa).
Jlio6asm cTapaHa TPOXBYIroJbHIKA MeHIIAdA 3a CYMY JI3BIOX
IHIIBIX ATO CTApPOH.

Hansema: AABC (pwic. 256).
B Marxasanb: AC < AB + BC, AB < AC + BC,

BC < AB + AC.
Horkasd. Haxait AC — mHauboJabIiias crapa-

H ¢ Ha TpoxByrosbHika ABC. IIpaBaa3éM BBIMIbI-

HI0 BH. 3 mpamaByroJbHara TPOXBYTOJbHi-
Peic. 256 Ka AHB Bouinikae AH < AB (KaT?T MEHIIIBI 3a
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rimaTaHy3y). AHajariuHa 3 TpoxByroigbHika CHB  BBIHI-
kae HC < BC. Crkaaymbl HApoyHacmi, arpeimMmaem AH + HC <
< AB + BC. Apgxyar AC < AB + BC. ]I3Be iHIIIbIA HAPOYHACIIi
AB < AC + BC i BC < AC + AB chnpaBanriBbisi, makoiabKi AC —
HanOoOJbIIIasdg cTapaHa TPOXBYyroJsibHiKa. Toapsma makasaHa.

s crapoH a, b i ¢ TPoOXBYroJibHiKa MOKHAa 3amicallb HAPOY-
Hacii: a < b +c,c<a+b,b < a+ c. KookHad 3 Tpox 3amicaHbIX
HAPOYHACIe! Ha3bIBAEIIa HAPOYHACUI MPOXBY20NbHIKA.

BoiHik 1.

Kani 0na nynkmay A, B i C npasiavra, wumo AB = AC + BC,
mo 29mvli NYHKMbL AAHAUb HA aO0HOU npamoit. IIpvl zamuim
nyukm C aaxcolyb namix nynkmami A i B.

Hakaskpille BBIHIK 1 camacToiiHa, BbIKapbICTAYIIIbl MeTajl H0-
Kasdy aj aagBapoTHAara.

BbiHik 2.
Hajyxcvina adpazka, aki 3nyiae KAHUbL HE3AMKHEHAT JOMAHATL,
MeHuLaa 3a 0AlYHCbLHIO JOMAHAIL.

Ha pricyHKy 257 makasaHa He3aMKHEHas JIO-
maHad ABCDE. Jlakaxawm, 1mto AE < AB + BC +
+ CD + DE. 3nyusiM nyHKT A 3 nyakrami C i
D appaskami. Ila HaApoyHacIi TPOXBYToJbHIKa
AC<AB + BC i AD < AC + CD. 3uHaubllb,
Peic. 257 AD < AB + BC + CD. Ilakoapki 1ma HAPOY-
Hacii TpoxByroamHika AE < AD + DE, To
AE < AB + BC + CD + DE.

12 % Kab6 z[arcasaub,u IIITO H.aHSGHbIH TPBHI JiKi He

35 MOTYIlb OBINb MayKBIHAMiI CTAPOH TPOXBYTOJb-
HiKa, JacTaTKoBa IlepaKaHAaIlla, INTO OOJILIIIBI
3 TITBHIX JIiKay OOJBIIILI ab0 POYHBI CyMe ABYX
igmeIx Jgikay. Hanpwikiajn, TpoxByrojbHika ca crapanami 21,
12, 35 He icHye, ImakKoJbKi He BBIKOHBaeIlllla HAPOYHACIb TPOX-
ByroJbHika: 35 > 12 + 21 (pwic. 258).

3ayjsaza. 3 HApoyHacleil TpoxByroapHika a <b+c, c<a+b, b<a+c
BbIHiKae, mroa—-b<c,c—a<b, b-c<a,r.3H. 1100ad cTapaHa TPOXBYTOJb-
Hika 0oJIbIIasa 3a PO3HACIIL A3BIOX iHINBLIX Aro crapoH. Tak, aasa cTapaHbl a
cupaBagaiBab—-c<a<b+c.

Poic. 258
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A manep BbIKaHaiile 3agaHHe.

3apaHHe

[3Be crapaHbl TPOXBYToJbHiIKA pPoyHBI 5 cM i 7 cm. IIi moka mepsbl-
METpP I'sTara TPOXBYTOJbHIKA OBLIMEL POYHBLIM 25 cM?

) vl 3apaHHi pa § 22
i PALLAEM PA3AM
‘ *“f{y KNlouaBbiA 3a4aubl

3apava 1. Yuympwur mpoxsyzoavnikxa ABC ad3navanv. nynkm M

(peIc. 259). Jarxasauvb, wmo nepvimemp mpoxeyzoavhia AMC
MeHWbL 3a nepvimemp mpoxseyzonvhixa ABC.

B Pamosune. ITakonbki § AABC i AAMC cra-

pana AC — aryJyibHafd, TO JacTaTKOBAa JaKas3allb,

K mrTo AM + MC < AB + BC. IIpagoy:xbsIM cTapa-

Hy AM na nmepacssusHHdA ca crapanoil BC y myHK-

A ¢ e K.3 AMKC na HApOYHACIIi TPOXBYTOJbHiKA
Poic. 259 MC < MK + KC. Tage1 AM + MC < AK + KC (1).

3 AABK ma HApoOyHacCIi TPOXBYToJbHIKA

AK <AB+ BK, suauslnb, AK + KC <AB + BC (2).

3 Hapoymaciueir (1) i (2) BbIHiKae, MmITO

AM + MC < AB + BC. Cusepm:xaHHe JaKasaHa.

3apava 2. /Jakasayb, wmo medvliHa Mpox68YyzolbHiKA MeHWAsa 3a
nagecymy 03610X cYyceOHix CMAapoH.

Hoxas. [lakaam, IIITO AJisI MeablsaHbI BM Tpox-

B
ByroabHika ABC cnpaBaajiBasd HAPOYHACIb:
BM < %(AB + BC) (poic. 260). TIpamoy:xeim
. menvlssHy BM Ha se paywsxbeiHio, MD = BM,
A\\ } I,M } C

BD = 2BM. TpoxsByroapuiki AMD i CMB
poVHBIA ma 1-ii IpbIMelle pOYHACIlI TPOXBY-
N roabHiKay (LAMD = Z/CMB #AK BepTBhIKAJIb-

HbIs), aakyab AD = BC. ¥ AABD ma HApPOY-
Peic. 260 Hacii TpoxByroabHika BD < AB + AD, r. 3H.

2BM < AB + BC, BM < %(AB + BC). Cusep-
J:KaHHe JaKa3aHa.
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B | PALLUAEM
CAMACTOMHA

211.

212.

213.

214.

215.

216*.

217*.

218*.

219*.

I1i 3’ aynaromnma nyHKTeI A, B i C BAPMIBIHAMI TPOXBYTOJIbHIKA,
KaJui pay.xeidi agpaskay AB, BC i AC poyHBIA:

a) 3 cm, 5 cMm, 4 cMm; 6) 10 cm, 4 cMm, 6 cm;

B) 5 oM, 62 cm, 120 mm?

a) Y payHaOeapaHbIM TPOXBYTOJIBHIKY ajJHa cTapaHa pPoyHa
5 cm, npyrasa — 10 cm. 3HalA3i1le MePHIMETP TPOXBYTOJbHIKA.
0) IlepeiMeTrp payHaOeapaHara TPOXBYTOJIbHIKA POVHEI 24 CM,
aJlHa ca CTapoH poyHa 6 cM. 3HaWA3ime A3Be iHIIbIS CTapaHbI.

I1i mosxHa 3 APOTY may:KbIHEN 45 ¢cM BHIpaOillh TPOXBYTOJBHIK,
JI3Be CTapaHbl SKOTa POYVHBI:
a) 25 cm i 10 cm; 0) 183 cmi 7 cm?

Hakaskpille, IIITO He iCHye UaThIPOXBYTOJIbHIKA CO cTapaHaMmi
4 M, 2 M, 6 M, 13 M.

HMaxkakpIlle, IIITO ALIAMETP — T9Ta HaWOOJbBINIAsA Xopaa
aKpysKHACIIi.

II3Be cTapaHbl TPOXBYTOJIbHiKA POYHBEI 1 M i 7 M. 3Hanazime
IepbIMETP TPOXBYTOJIbHIKA, KaJi BAgOMAa, IINTO [Iay:KbIHA
TPAIAN CcTapaHbl BhIpaskaellla I3JLIM JiKaM MeTpay.

IIyaxkr M pyxaelia ma crapaHax TpoxByrojbHika ABC, y sgKo-
ra AC = 6 cm, BC = 8 cm, AB = 10 cm. IIpsl gaxim craHoBiI-
ybl yHKTa M cyma Aro ajgJjerjaciieii ga nyaxkray A i B Oyagse:
a) HanOOJIbIIAM; 0) HariMeHIIAaMn? a) D

HakasKpIlle, IIITO cyMa ajJierJiaciei ana Jiro0o-
ra ImMyHKTa YHYTPbI TPOXBYTOJIbHIKA Ja TPOX
SIT0 BSAPIILIHL OOJIbIIAsA 3a IIayHoepbIMETP
TPOXBYTOJbHIKA.

HaxkaKpIlle, INTO CcyMa Oay:KbIHb 0OaKaBBIX
KaHTay TpoxByroabHau nipamiasr DABC 60Jb-
ad 3a naymnepbiMerp acaoBsl ABC, r. 3H. IIITO

DA+DB +DC > %(AB+BC+AC) (psIc. 261, a).

BricBetriritie, 1mi Oynse aHaJariuHae cIBep-
KaHHe NPaBLIbHBIM [JId 4YaThIPOXBYTOJbHAM B C
mipamiger PABCD (pseic. 261, 0). Peic. 261

6) p
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] N ‘ NAABOA3IM

Beofd | BoiHIK

Bepaem

Trapsmy ab cyagHOCciHax maMisk cTapamaMi i ByryiaMmi §¥ TPDOXBYTOJIBHIKY.
CyanHOCiHBI KaTaTa i TimaTaHysbl, IePIeHAbIKYJIIpa i HaXijgeHai.
AzHausHHe ajJierJiacii aj IIyHKTAa Aa IPaMoOii.

Y ubIM 3aKJOUaeIIia HAPOYHACIIL TPOXBYTOJbHIKA.

o

Ymeem

1. Ila gay:XKBIHAX CTapOH TPOXBYTrOJbHiKa BBI3HAUAIlb, AKi SAT0 ByraJ
3’Ayasderiia HAWOOJBINBIM, a SAKi — HaWMeHIILIM. Ila BeriublHAX
BYIVIOY BBI3HAYAIlb, AKad CTapaHa TPOXBYTOJbHIKAa HalOoOJbIIAA,
AKada — HaWMeHIIasd.

2. MakasBaip, IITO KaTAT MEHIIILI 34 TillaTAHY3Y.

3%, [lakasBaiib ToeapasMy ab cyamHOciHaX mamisKk crapaHami i Byriami
¥ TPOXBYTOJBHIKY.

4%, JlakasBallb TeapaMy ab HAPOYHACII TPOXBYTOJbHiKA.

§ 23. [MpbimeTbl poyHacui
NPaMaByro/ibHbIX TPOXBYroJibHiKay

Bur y:x0 Bemaelie TpPBI IIPBIMETHI POYHACII TPOXBYTOJIbHIKAY.
Ilakonpki wacrTa maBoaziIila MeIb CIOpPaBy 3 IpaMaByTroJbHBIMI
TPOXBYTOJbHIKaAMi, TO BBLIYUYAIOIh IAIb IIPBIMET POYHACIIL TpaMa-
BYTOJBHBIX TPOXByroJsbHikay. Chapmystioem i gakaskam ix.

Mepwaa npbimeTa (Ta IBYX KaTsaTaxX).

Kaxi kaTaThl agHaro nmpaMaByrojJbHAara TPpOXBYTOJBbHIKA aJIia-
BeTHA POYHBI ABYM KaT3TaM APYyrora mpaMaBYTroJhHara TpPOX-
BYT'OJIbHIKA, TO TaKisd TPOXBYTOJbHIKI POYHBIA.

A A, Hansena: AABC i AAB,C,, ZC = ZC, =
= 90°, AC = A,C,, BC = B,C, (pvic. 262).
Hakazamnbs: ANABC = AA,B,C,.
H H Hoxras.
¢ B G B ANABC = AA,B,C, na 13BIOX CcTapaHax i ByTI-
Poic. 262 Jie maMik imi.
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Apyraa npbimeta (ma KaTdIle i NPBIJETrJABIM BOCTPHEIM
ByTJie).

Kani kaTaT i mpelaerasl Ja sir0 BOCTPHI BRyTaJl aJfHATO mpaMa-
BYTroJIbHAra TPOXBYTrOJIbHIKA aJIaBeTHA POYHBI KATATY i IIPbI-
JeraamMy Aa fro BOCTpaMy BYIJIY JApyrora mpaMaBRYroJbhHara
TPOXBYTOJbHIKA, TO TaKisl TPOXBYTOJbHIKI POYHBIA.

=90°, AC = A,C,, LA = LA, (pric. 263).
Haxazanb: AABC = AA,B,C,.

Hoxkas.
A C A C,

Peoic. 263 IJIBIX [1a sde ByIJIaX.

TpsuyAa npbimeTa (ma KaTdmMe 1 NMPOIiJerJbIM BOCTPBLIM
ByTJie).

Kaumi karat i mpouineribsl BoCTphl Byrajl afHaro mmpaMaByToJib-
HAra TPOXBYTOJIbHIKA aJlIaBeHa POYHBI KATATY i MpoIijeriamy
BOCTpPAMY BYIJY ApPYyrora mnpaMaBYroJbHAra TPOXBYTOJBHIKa,
TO TAKif TPOXBYTOJIbHIKI POYHBI.

NABC = ANA,B,C, nna crapaHe i IByX IIpblLie-

B B, Hansema: NABC i NA,B,C,, Z2C = /C, =
= 90°, AC = A,C,, 4B = £B,; (prvic. 264).
Haxasanb: AABC = AA,B,C,.
Hoxas.
c A ¢ A Cyma BOCTPBIX BYIJIOY IIpaMaByroJibHara
TpoxByroJbHiKa poyuHa 90°. 3 poyHacmi Byr-
Poic. 264 aoy /B i /B, BwIiHiKae, mrTo LA = LA,.

Tager ANABC = ANA;B,C, nma crapaHe i IByX

IIPBLJIETJIBIX Oa de ByIJlaX.

YaugépTaa npbimeTa (mma rimaTsHyY3e i BOCTPBIM BYTJE).
Kani rimarsHy3a i BocTpel ByrajJd agHAro InIpaMaByroJibHa-
ra TPOXBYroJdbHIKA ajJgmaBedHa POYHBI TimaTdHY3e i BOCTpamy
BYIJIy Opyrora IpaMaBYTroJibHara TPOXBYIoJbHIKa, TO TaKid
TPOXBYTOJIbHIKI POYHBIA.
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B B, Hansena: ANABC i AAB,Cy, £C = ZC, =
=90°, AB = A,B,, ZA = ZA, (pbic. 265).
Haxaszamnb: AABC = ANA,B,C,.

Hoxas. Cyma BOCTPBIX BYIJIOY ITpaMaByTOJIb-
C A ¢ A Hara TpoxByroJibHika poyua 90°. 3 Taro, 1mro
/LA = /A,, BHIHiIKae, mro /B = /B;. Tansl
ANABC = AA,;B,C, na crapaHe i AByX HpblLie-
IJIBIX Jla se ByIJiaX.

Pobic. 265

MNATaa npbimeTa (ma KaT»aIle i rimaTsHy3e).

Kami karar i rimaTanysa agHaro mpamMaByroJbHAra TPOXBYTOJIb-
Hika aanmaBeqHa POYHBI KATITY i rimaTsHyse JApyrora mpamMaBy-
roJbHATA TPOXBYTOJBbHIKA, TO TAKI TPOXBYTrOJBHIKI POYHBIA.

A A, Hansena: NABC i AA,BCy,
y ZC =2/Cy =90°, AC = A,C,,
/ AB = A,B,; (pbic. 266).

,/ Harkasans: AABC = ANA,B,C,.
By == C B C; B, Hoxa3s. IIppIKJIag3€éM TPOXBYTOJb-
HiK A;B;C, na TpoxByroybHika ABC

Peic. 266 TaK, Kab CyMsAcCIijgicsa POVHBIA Ka-

a1l A;C; i AC, a BapmibiHi B; i B

JIAKaJIi 1a po3HbIa 0aki ag nmpamoit AC. TpoxByroabHik A;B;C; 301i-

Me craHoBimrya TpoxByroabHika AB,C. Ilakonaski /B,CB — pas-

ropuyTsl i AB, = AB, TOo TpoxByroabHiK B,AB — payHabeapaHHbI,

KataT AC — garo BwimbIHA. Ila yiracmiBacii paymabeapaHara Tpox-

BYTOJIbHIKA BBIMIBIHA, TpaBe3eHas na acHOBBI, Oyas3e i menbIs-

Hati. Tager B,C = CB i TpoxByrombHiki ABC i AB,C poyubIA IIa
nByx Kararax. Axcionbr NANABC = AA,B,C,.

e ) 3apaHHi pa § 23
c.i N | PAWIAEM PA3AM
.'i‘j il K/Z1l04aBblA 3a44a4bl

3apava 1. Ha puicyury 267 4B = £ZD = 90°, BC = AD. Jlaka3auyb

PpoyHacUub MmpoxeyzoibHIKAY:
a) ABC i CDA; 0) AOB i COD.
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Powic. 267

Hoxka3s. a) Pasrmensim mpamMaByroJbHBISI TPOX-
ByrosbHiki ABC 1 CDA. VY ix rinaTany-
3a AC — aryabHasa, KaTtaTel AD i BC poyHBIA
na ymose. Tager ANABC = ACDA ma katame i
rirmaTaHya3se.

0) 3 poyuacii TpoxsyroabHikay ABC i CDA (makasana § myHKIe a))
BbIHiKae poyHacub crapod AB i CD. Tager AAOB = ACOD na Ka-
mare (AB = CD) i mporijerabiMm BocTpbiM Byrie (LAOB = ZCOD
K BEPTBHIKAJbHBIA).

3apava 2. /[a0d3enwvt mpoxsyzoavhik ABC, AK i CM — 520 8blulblHi,
npagedsenvia da 6arxasvlx cmaporn, O — NYHKmM iX nepacausIHHs
(pwic. 268). Tarasauvb, wmo kani mpoxsgyzonvHiki AOM i COK
poynbLA, mo mpoxeyzoavHik ABC — paijjHabedpatbl.

Poic. 268

-
— 4

Hoxas. Ilakoabki LAOM = ZCOK aK BepThI-
KaJabHBIA, TO ZMAO = Z/ZKCO (cyma BOCTPBIX
BYIJIOY IIpaMaByToOJIbHAra TPOXBYTOJbHIKA pOY-
Ha 90°). 3 poyHacti TpoxByroabpHiKay AOM i COK
BBIHiKae poyHacip rinataHys AO i CO. Tpoxsy-
roabHik AOC — payrabenpanbsl, LOAC = ZOCA
SK BYIJIBI IIPBI acHOBe payHabeapaHara TPOXBY-
roabHiKa. Tager L/ BAC = ZBCA sk cacrayJieHbIsd
3 poyHBIX Byrioy. TpoxByromsuik ABC payHaben-
paHBI IIa IpbIMelle payHabeapaHara TPOXBYIOJIb-
Hika. IIITo i Tpsba OBLIO maKasallb.

PALLUAEM
CAMACTOMHA

220. BrizHaubllle, IIa SAKOM NIPBLIMEIle POYHBIA IpPaMaByToOJbHBIA
TPOXBYTOJbHIKi (pbIc. 269).

a)
e
3 8
6

J T

N T

Poic. 269
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221.

222.

223.

224,

225.

226.

227*.

228*,

229*,

Iaxaxbime, IITO: a) y payHabeapaHbIM TPOXBYTOJBbHIKY BBI-
IIBbIHI, ITpaBeA3eHbIA Ja 0aKaBbIX CTAPOH, POVHBISA ITaMisK ca-
0011; 0) KaJi ¥ TPOXBYTOJbHIKY POVHBIA I3B€ BBIMILIHI, TO €H
payHabeapaHbI.

Haxaxwbine, mto BapmbiHi A i C TpoxByrosabuika ABC poyHa-
agnaJieHbl aJ IpaMoi, AKasd Npaxoasinb npas Menslauny BM.

Ha crapamax Byrsaa A agsHavaHbl NyHKTBEI M i K Tak, IITO
AM = AK = 12 cm. Agaeraacub ag nyakTa M ga npamoit AK
poyHa 8 cMm. 3Hauazime aajersaciib ag myHKTa K ga mpa-
moit AM.

JlakakpIlle, IITO POVHBIA XOPAbl aJHOM aKpYysKHACI[I 3HAXO-
I3AIIa Ha aJHOJbKaBam ajjerjaciii ag e maHTpa. Chapmy-
JIONIle aJBapoTHAae CI[Bep KaHHe i JaKasKbIle Aro.

Hansennsr Byran BAC. Ha crapane AC agsHauaHbl IIYHKT E.
IIpas nyakT E mpaBea3eHa mpaMmasi, NepPIeHALIKYJIApPHaA Oa
Oicektpricbl Byraa BAC, akaa mnepacaxkae mpamenb AB vy
nyHKie F, a 0icexkTpricy — y nyukie G. 3Haiigsiie mepbI-
MeTp TpoxByroabHika AFE, Kami AE = 12 cm, a FG = 4 cwm.

Brrmerai BocTpaByrosbHara TpoxsyrosbHika ABC, mpaBense-
HbIA 3 BAPIIBIHL A 1 C, mepacarkatonia ¥ nyHkmne H. Jlaka-
JKbBINe, mTo Kajai AH = CH, to TpoxByroabHik ABC payHa-
OempaHbl.

. B C
Y acHoBe IIpamMaByToJibHara mapaJeJielrinena L !

JISKBING KBagpaT ABCD 3 miomuaii 36 cm?
(pwic. 270). Ilepsimerp TpoxByroabHika DD,C

poyHbI 24 cMm. [Ieiaranans A, D rpani AA,D,D Bif |1 Nc
poyHa 10 cm. SHalifsine maoIyy moyHau ma- -
BepXHi mapaJjeJeninena (cymy ILiommuay ycix
rpaHei).

A

A“ D
Poeic. 270

AnzHaulnie Ha KaapAblHATHAMW ILIOcKaciii mMyHKTb A(—4; 4),
B(2; 8), C(6; 2) i makakpIle, IITO TPOXByroabHik ABC —
payuabeapaHbl i IpaMaByTroOJIbHBI.

Y BoCTpaBYTroJbHBIM TPOXBYrosibHIKY ABC BbeimbIHI BN i

CK mnepacakarwmiia ¥ nyakne H. 3uaiiasinme Byraa C Tpox-
ByroabHika ABC, rkani CH = AB.
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§ 24. VYnacuiBacub NyHKTay biceKTpbicbl Byrna

ITa asmausHHI OiceKTphIca ByrJia A3eJillh ByraJj mamaJjam. ¥ 0i-
CEeKTPBICHI €CIIhb SAINIUD aJHa BasKHas yJacIlliBacllb.

Tsapama(ad yamacnomiBachmi nyHKTay 0iceKTpPBICH BYTIJa).
JI100bI IYHKT OiCeKTPBICHI BYIJIa pPOYHaaamaJieHbl ajJi CTapPoOH
ByrJga. Kaji ImyHKT yHYTpBI ByrJja poyHaaaJgajJleHbl ajJ CTapoH
BYIJIa, TO €H JIAKBINDb HA OiCeKTphIce riTara ByTrJa.

Y manmsenaii TeapsMe JBa CIBEpPAsKaHHi: mpaMoe i My agBapoT-
Hae. JlakaskaM Ko:KHae 3 I'9TBHIX CI[BepP:KaHHAY acoOHa.

Poic. 271

Poic. 272

1) Danseuna: AD — o06icekrprica £BAC,
M € AD, MK 1 AB, MN 1 AC (psic. 271).
Haxasanb: MK = MN.

Horag. IIpamaByrosabHBIA TPOXBYTOJbHI-
Ki AKM i ANM poyHBIA 11a rinaTaHyse i Boc-
TpeIM ByrJie (rimatanysa AM — aryiabHad,
Z/KAM = /NAM, naxoabki AD — O0icek-
Tprica). Kataret MK i MN poyHBIA AK ajaIa-
BeIHBbIA ¥ ABYX POVHBIX TPOXBYTOJbHIKaX.

2) Hansewnma: /BAC, MK 1 AB, MN 1 AC,
MK = MN, M € AD (pwic. 272).
Hakasamnb: npameHb AD — O6iceKTpbIica
ZBAC.

Hoxas. IIpamaByroJabHBIA TPOXBYTOJbHI-
Ki AKM i ANM poyubla Ia Karame i
rinatanys3e (rimatsnysa AM — aryibHad,
MK = MN na ymose). Byrast KAM i NAM
POVHBIA AK aJllaBeIHbIA ¥y [OBYX POVHBIX
TPOXBYTOJbHIKaX, agKyJdb IpamMeHbr AD —
OicekTprica L BAC.

Terapsma gaxkasaHa.

3 nrakasaHall T9apaMbl BbIHiKae, IITO Oicekmpvica 3’ Aljaseuua
2eamMempuliHblM Mecuam NYHKMaly nJaocKacui, AKis 3Hax003auua
YHYympouL 8yzna i pojjHaaddaneHbl. ad cmapoH 8yzJa.
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r AR 3apaHHi pa § 24
c.i 1Y) | PAWIAEM PA3AM
L | KAlouyaBbif 3a4aubl
3apava 1. ¥V npamasyzonvruvim mpoxeyzoavhiky ABC /C = 90°,
ZA = 40° (pvic. 273). Ha kamaue AC adsnauanv. nynkm K mak,
wmo KC =6 cmi LKBC = 25°. 3naiicui adneenacusv ad nynkma K
da npamoiit AB.
Pamsune. lllykanasa aaiergaciib poyHa ngay-
JKBIHI mepueHAbIKyasapa KM pa mpamoit AB.
ITaxkoapki ZABC =90° — ZA = 90° — 40° = 50°,
To LABK = 50° — 25° = 25°. 3uauninp, BK —
Oicekrprica Byriaa ABC. ITakoabKi JII0OBI IIYHKT
¢ OiceKTpnIChl ByIJIa poyHaaagaJeHbl ajJ CTapoOH

Byrja, To KM = KC = 6 cwm.
Peic. 273 Ankas: 6 cm.

K 6

3apava 2 (2-i agMeTHBI MYHKT TPOXBYTroJbHiKA). Jakasausb, wmo
Oicekmpulcbl MPOX8Y2ZO0JLbHIKA nepacaxkawnuyuya ij a0HblM NYHKUe.
B Hoxas. IIpaBansém y AABC 0GiceKTpBICHI BYT-
aoy A i C. Haxait O — OyHKT ixX ImepacAausH-
HAa (pbic. 274). ITakonbKi myHKT O JAXKBIIL Ha
; OicekTprice AO Byria A, To €éH poyHaaIIaJleHbl
A I'{"I ¢ @A CTapoH Byrya A, I. 3H. POYHBIA IePIeH/bI-
Kyaapel ON i OK na crapon ByrJa A. ITakoabKi
nyHKT O JasxKbinb Ha OicekTpbice CO Byr-
aga C, éH poyHaaamajJeHBI aj cTapoH ByrJa C,
r'. 3H. POyHBIA mepneHAbIKYJIAPbI OK i OM na crapon Byriaa C.
Tager OK = OM = ON. IlakonbKi mnepuneHAbIKyJaapsl ON i OM
poyHBIA, To MyHKT O poyHaanmajgeHbl af cTrapoH ByrJyia B. IIyHKT,
poyHaaamasieHbl aj CTapOH BYIJIa, JIAMKBINL Ha OiceKTphIce rarara
Byrya. Tamy OicekTprica Byria B mpoiiase mpas nyeHkT O, i, 3Ha-
YBII[b, YCE€ TPhI OiCEKTPBICHI IIEPACAKYIIIA ¥ agHBIM HYHKIE.

A ¢ 3ajjeéaza. IlyHKT mnepacAYsHHA OiCEKTPHIC TPOX-
‘ / BYroJbHiKa 3 Ayaderia ILIPHTPaAM VHOicaHAll y dAro
y akpy:xkHacri (pwic. 275), AKasa maTBIKaelIa ma ycix
‘r TPOX CTapOH TPOXBYTOoJbHiKa (Mae 3 KOKHail ca cTa-

B Peic. 275 POH TOJIBKI af3iH aryIbHbI IYHKT).

Poic. 274
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3apava 3. V mpoxeyzoavriky ABC 6icekmpbicol 8yzaolj A i B nepa-
caxkawyya §j nynkue K. IIpas nyuxkm K npagedsenwvt adpszax NM,
napanenviv. cmapamne AC 3 kanuami Ha cmapaHax AB i BC adna-
gedna; AN = 6 cm, MC = 4 cm. SHaiicyi adpasax NM.
Pamosunae. IlakosbKi O0iCEeKTPBICHI TPOXBY-
roJibHiKa mepacakKamwIllia ¥ aJfHbIM IIYHKIIE, TO
CK — Oicexrprica Byrsaa C (pwic. 276). Pas-
raens3im TpoxByrosbHiK ANK: /NAK = ZCAK,
naxkoJgbKi AK — Oicexrprica, LCAK = LZAKN
K HaAKPBIKJETJIBIA IIPHI IIapaJieJIbHBIX IIpa-
Peic. 276 MpiIx NM i AC i carkyuair AK, aIkyJb
/NAK = ZAKN i TtpoxByrombHik ANK —
payHaOenpaHbl IIa IIpbIMelle payHaOempaHara
TpoxByroabHiKka. Tagsl NK = AN = 6 cm. Anasariuna gakasBaeM,
mTo TpoxByroabHiK KMC — payuabenpausl i KM = MC = 4 cwm.
IMlyxkausr agpasak NM = NK + KM =6 + 4 = 10 (cm).
Anxas: 10 cm.

3ayjsaza. 3 pa3BasKaHHAY, IPBIBE3EHbIX IIPHI PAII9HHI 3a7aubl 3, BBIHI-
kae, mro Kauai NM || AC i agpasax NM npaxonsins Ipas OyHKT IIePACAUDHHSA
OiceKTphIC, TO IEPBIMETP TPOXBYyToabHiKa NBM poyubl AB + BC.

- PALUAEM
CAMACTOMHA

230. 3Bumanazime agpssak abo ByraJj, abasHauaHbIA NbITAJbHIKaAM
(pwic. 277).

6)

. 24°

Powic. 277

231. Ilyukt K 3HaxoAziIlia Ha poyHau ajJjerJaclii aJi CTapoOH BYT-
aa BAC, poyuara 52°. 3uanazine syraan AKB, kaai KB 1 AB.

232. JManzenbl TpoxByroabHik ABC, y sakora AC = BC. Ha aro
crapane AC aasHavaubl IyHKT M, poyHaaamaeHbI aja IIpa-
meix AB i BC, ZABM = 35°. 3uanzasine ByraJua C.
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233.

234,
235.
236*.

237*.

I

Y mpaMaByTroJbHBIM TPOXBYTOJNbHIKY ABC 3 BAPIIBIHI ITPaMoO-
ra Byrsa C npaBenseHa Oicektpoeica CE. 3 myukra E Ha cTO-
paubl CA i CB anymnruadbl aflnaBefHa HNepHeHAbIKYIApbl EK
i EM. 3mnanpazsine mnepbpiMeTp uaThIpoxByroybHika KCME,
kaai EK = 7,5 cm.

JlakakpIlle, IIITO ajJierJjacii ajJ CAPd3A3iHbI aCHOBHLI payHa-
OempaHara TPOXBYIOJIbHiKA Ja IIpaMbIX, AKifd IIPaxoa3dalb
npas3 0axkaBbIA CTOPAHBLI, POYHBIA HMaMisK caboii.

¥ tpoxByroabHiKy ABC 6icekTpbickl AK i CM mepacaKaroIi-
ma y nyHkie O rtak, mro AO = CO. JlakaKblle, IIITO IIpa-
MbIsg BO i AC nepneHIbIKYIAPHBIA.

Y TpoxByrosbHiky ABC 0iceKTpbICHI, IIPaBeA3€HLIS 3 BsAP-
meIiHb B i C, 1 menbisiHa, mpaBea3eHasd 3 BAPINbIHI A, mepa-
cakaromma ¥ nyakie O, ZBOC = 130°. 3uanazine L ABC.
Hansensl Byran BAC, AK — saro Oicekrpeica. Ilyaxkt M jsa-
JKBINb YHYTPHI Byryia BAK. Jlakakbilie, IIITO aJJierjacilb aj
nyHkTa M npa npamout AB MeHIIas 3a ajJjerjiaciib aj ImyH-
Kta M na npamoit AC.

, ‘ NAABOA3IM
BbIHIKI

L3
o

Bepaem

[y

. IIans mpeIMeT poyHACII IIpaMaByTOJbHBIX TPOXBYTOJbHIKAY.

2. Teapamy ab yiacifiBaciii myHKTay 0OiCeKTPBICHI BYTIJIa.

Ymeem

[y

. HakasBalp IPhIMETHI POYHACIII TpPaMaByTOJbHBIX TPOXBYTOJIbHIKAY.

2. JlakasBailb TeapaMy ab yJacIiliBacIli TyHKTay OiCeKTPBICHI BYTJIa.

§ 25. VYnacuiBacub KaTaTa NnpamaByrosibHara
TPOXBYro/ibHiKa, AKi NAXbIUb cynpaub
Byrna y 30°

Toapama (ab KaTsIe, SKi JAKBIIL cynpanb Byraa y 30°).
Karst mpamaByrompHara TpPOXBYIOJbHIKA, AKi JSXKBINb CY-
npank Byriaa ¥ 30°, poyHbl majoBe rimaTsaHy3sbl.
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B
A A C
\\\ "
N +
~. X
N
~d
B,

Hansewma: ANABC, ZC = 90°, LA = 30°

(pwic. 278).

Hakaszamnb: BC = %AB

Hoxkas. Hanpameni BC agkiansém anpasak CB,,
poyHubI anpasky BC. Ilakoapki AAB,C = ANABC

na aByx karatax (katat AC — aryJbHBI), TO
/4B, AC = ZBAC = 30°, ZBAB; = 60°. Auxne

Poic. 278

/4B = /B, =60° (3 AABC i ANAB,C). Bagoma
(r. samauy 89), miTo Kajgi ¥ TPOXBYroJbHiKa
yce BYIJIbI POVHBIA, TO €H poyHacTapoHHi. An-
cionb NABB; — poyHacrapouHi, AB = BB,

BC = %BB1 = %AB Toapama makasaHa.

IIpaBinibHae i cuBepAsKaHHe, agBapoTHae aanseHamy. Jlaka-

JKaM dAro.

Taapama. Kanxi §y mpaMaByroIbHBIM TPOXBYTOJBHIKY KATIT POYHBI
TAJIOBE TiTATIHY3bI, TO TATHI KATIT JIAKBII Cynmpaih Byria § 30°.

B
¢ <
2
?
A .
\J\ O c
\\\ _:_
~ '
SO 1
~J
B,

Moxas. Haxaity AABC Z/C = 90°,AB = ¢, BC =
= % (ppIc. 279). Haxaxxam, mro £BAC = 30°.

IIpamoy:xkpim kKaTtaT BC Ha Aro may:KbIHIO:
CB, = BC. 3 poyHacIii mpamMaByTroJbHBIX TPOX-
ByrosgbHiKay ACB; i ACB (ma aByx KaTaTax)
BBIHiKae, 1mTo AB; = AB = BB, = c¢. 3Haublllb,
/A ABB; — poyHacTapoHHi, yce siro BYTJIbI POY-

Povic. 279

-,
v’

HBI a 60°, a aro BeimbiHA AC 3’ayiseria 0i-
cexkrpeicaii. Tamy £ZBAC = 30°. IIlTo i Tpaba
OBLIIO JaKasallb.

3aaaHHi pa § 25
PALLAEM PA3AM
K/o4YaBbliAa 3a4a4bl

3apava 1. ¥V npamasyzonvuoim mpoxsyzoavriky ABC, y sakxoza
ZC =90°, ZA = 30°, npasedsena eviwvina CD. 3Hailicuyi adpa-
3ax AD, kaxni BD = 8 cwm.
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30°

Poic. 280

Pamosune. Ilakonbki Byran A i Byran BCD
mamayHsonb Byraa B ga 90°, Tto £BCD =
= /A = 30° (pwic. 280). ¥V mpamMaByTroJIbHBIM
TpoxByroJabHiKy CDB KaTaT BD IAXBIIb CY-
mpank Byraa ¥ 30°. Tamy CB = 2BD = 16 cwm.
¥ tpoxByronbHiKy ABC rataT BC IAXKBIND CY-
npanb Byraa y 30°. Tamy AB = 2BC = 32 cwm.
Ancions AD = AB — BD = 32 — 8 = 24 (cm).
Anxas: 24 cmMm.

3ayjeaza. Muv1 pakazamni, mro BC=2BD, AB=2BC=4BD, AD= AB-
— BD=3BD, r. 3H. y IpaMaByTrOJbHBIM TPOXBYTOJbHIKY 3 BYTJIoM 30° BLIIBIHS
I3eJinb rimaTamysy ¥ agnocine 1 : 3.

3apayva 2. /Ja03eHbL npamasyzonbHbl MmpoxeyzoivbHiK 3 eyzniom 15°.
Buiwwvina, npasedsenas 0a z2inamaHysvl, poyHa 2 cm. 3HAUCUYL

zinamany3y.

B

Poic. 281

Pamsuue. Haxaii y TpoxByroabHiky ABC
ZACB =90°, /B =15°, CH =2 cMm — BHI-
mbiHA (poic. 281). Tpaba smaiicii AB.
IIpaBanzém wmenbiiHy CM  TPOXBYTOJIBHI-
Ka ABC. IlakosbKi ¥ mpaMaByTrOJbHBIM TPOX-
BYTOJIbHIKY MeablsiHA, IIpaBe3eHas ga rimara-
HY3bI, pOYyHA IajoBe rinatsnyssl, To CM = MB.
TpoxByroabaik CMB — payHabenpaHhl,
ZMCB = Z/CBM = 15°, LZAMC — asaro 3He-
miHi ByraJi. Ila ymacmiBacii 3HemIHAra ByTJIa
LAMC = ZMCB + ZMBC = 15° + 15° = 30°.
Y mpamMaByTroOJIbHBIM TpPOxByroabHiky CHM
kKaratr CH Js:KbIIb cymnpaib Byraa vy 30°,
TaMy €H POYVHBI IaJyioBe rimaTsHy3sl CM. An-
cionb CM = 2CH =4 c¢cm, AB = 2CM = 8 cwm.
Angxas: 8 cMm.



148 rnasa IV. Cyma Byrnoy TpoxByronbHika

B | PALLUAEM
CAMACTOMHA

PR

238.

3Hanazie agpssak abo Byraj, abasHauaHBISA IIBITAJTbLHiKAM
(pwIc. 282). Ankas pacrayMadrie.

a) 6) 6) ?) ,\
‘/ | 60° 8
1 200 v
6 ?

239.

240.

241.

242.

243.

244,

245*,

Poic. 282

Y mpamaByToOJbHBIM TpPOxXByroabHiky ABC ZC = 90°,
/B =60° AB + BC = 111 cm. 3uanasine AB.

Y TpoxByrosbHiKy ABC mnpasendeHa Oicexktpbica BK. Cyma
agyerJsacueit ax nyakra K ga npambix BA i BC poyHa 19 cwm,
ZC = 30°. 3uangszine KC.

Y npamaByroJabHBIM TPOXBYroabHiKy ABC na rinatanysnsl AB

npaBensena menblsgHa CM. 3Haiiasime Byraja IaMisk IIpaMbI-
mi CM i AB, kaixi BC = 7,5 cm, AB = 15 cm.

Y payHabempambiM TpoxByroabHiky ABC (AB = BC)
ZB = 120°, sermbiaa AH poyHa 16 cm. 3Haiasine acaoBy AC.

Y tpoxsyroabHiky ABC npaBens3eHbl BHIIIIBIHA BH i menbisa-
na BM, BM = %AC, ZA = 60°, HM = 24 cm. Buaiigsine HC.

Cyma nByX BYTIJIOY TPOXBYTOJIbHiIKA POYHA TPIIAMY, a ABa
MEHIIbIA BYIJIBI agHocAnma Ak 1 : 2. Boapmias crapana
povHa 48 cMm. 3HanA3iIe faVKbIHI agpa3kay, Ha AKisd BBIIIBI-
Hs, allyIlIyaHas 3 BAPIIbIHI OoJIbIIara Byrja TPOXBYTOJIbHIKA,
I3eJilb OPOIILJIETJIVIO CTapaHy.

3sa71€HbI Ta30H Mae (POPMY HPaMaByTroOJib-
Hika (ppic. 283). Ilapoxxkka AC yrBapae
Byras 30° ca crapaunoit DC, mapo:xxkka DO
mpaxoAsins mpas capsasiny mapoxkki AC.
Hapoxxkka DK mnepleHILIKYJIApHA JapoiK-
el AC, KO = 8 M. 3uaiasine gayKbIHIO
I9KapaTbelyHara IIJIoTa, AKi arapoj:xBae
TPOXBYTOJbHBI YuacTak AOD. Poic. 283
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§ 26. Apnernacub namix
napanenbHbiMi NpambIMi

Toapama (a6 agaersacHoi maMisk mapajJeabHBIMiI Opa-
MBIMi).

Yce IIyHKTHI agHOIl 3 A3BIOX NapaJjieJbHBIX IIPAMBIX POYHAAN-
JaJIeHbl aJ OPYroM mpaMoi.

ODanszema: alb, Aeca, C<a,
CD 1 b (pwic. 284).

N Haxaszamnb: AB = CD.

AN Hoxrags. Ila ynaciiBaciii mapajielbHBIX TIpa-
. MbIX ZACD = 90°. IlpaBamsém angpasaxk AD.
Byraer CAD i BDA poyHBIA SK YHYTPaHBIA
HAKPBIKJIETJIBIA TPBLI  IIapaJieIbHBIX  IIpa-
MbIX a i b i cakyuait AD. IlpamaByrojn-
HbIA TPOXBYroabHiKi ABD i ACD poyHBIA ma
rinaTauyse (AD — aryiabHas) i BOCTPBIM BYT-
ae (LCAD = ZBDA). Agryas AB = CD.
Torapsma maxasana.

AB 1 b,

Poic. 284

BeoliHiK.

Yece nynkmut, akia aaxauydb y adnoill naynaockacuyi a0HOCHA
Odadsenail npamoii i poyHaaddaneHb. ad zamail npamoil, AAHAYdb
Ha npamoil, napaneavHail 0adseHail.

Horasd. Haxainni mepuneHAbIKyJasapbl AB i CD pa mpamoit b
poVyHBIA (TJI. phic. 284). IIpamasda a, asxas nmpaxonsinsb npas IyHKT A
nmapaJiejibHa nmpamoii b, 6yase mepacsakanb npamMeHb DC y HeKaTo-
peim nyHKIle C,. IIa Toapame ab aasersaciii mamisk mapaJjeabHBIMi
npambeiMi C;D = AB. Ane CD = AB na ymoBe. 3HaUbIIlb, TYHKT C
cynagae 3 nmyHKTam C, i JSKBIIb Ha IPpaMO# a, mapaJieJbHail mpa-
moii b. CuBepa:xaHHe JaKasaHa.

3 IPBLIYBIHBI TATO IIITO IIPaMasi, IePIeHILIKYIAPHAI 1a aJHOH 3
I3BIOX IIapaJieIbHBIX IIPAMbIX, Oy/I3e IIepIeHAbIKYISPHA i 1a Ipyroi
IIpPaMoi, IePIeHALIKYaAp AB na mpamoii b Oyas3e meprneHabIKyaapaMm
i ma mpamoii a (ry1. peic. 285). Tamy Taki nmepuneHABIKYJISAP Ha3bIBa-
IOIlb A2YJbHbIM NepneHiblKYaapam A3BIOX HapaJieIbHBIX IPaMBbIX.
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A3HausHHe. Aaderjaciiio MaMisk mapajeiabHBIMI IMpaMbIMi Ha-
3pIBaeIlla ajJjerjiaciib ajg Jiobora myHTa amgHOU 3
I9THIX IIPAMBIX Ja APYrOoHW IIpaMoil.

a A Kami a | b, A €a i AB 1L b, To agieriacub
naMisK mpaMbIMi a i b poyHa Hay)KbIHI HepIleH-
neikyaapa AB (pwic. 285). Jlakasamasa Toapsma
B rapaHTye, IITO ajJierJiacilb ajJ ycix IyHKTay aji-
Poic. 285 HOUM 3 IMapaJjieJibHbIX IIPaMbIX Ja APYTOM IIpaMoit
aJHOJIbKaBasd.

m Wmmem | 3apaaHHI ga § 26
C’; 1Y | PAWIAEM PA3AM
4l K/Il0YaBbif 3a4aubl
3agaya 1. ¥V uamwpoxsyzoavhiky ABCD AB | CD, AD | BC,
AB =32 cm, LADC = 150°. 3nailcui adnreznracub namixit npamvi-
mi AD i BC.
C Pamosuane. LBAD + LZADC = 180° ak cyma yHY-
TpaHbIX aJHACTAPOHHIX BYIJIOY NPbI Iapajeib-
HBIX npambIiX AB i CD i cakyuaii AD (pwic. 286).
Tager £/BAD = 180° — 150° = 30°.
150°) P Apyersmacup ImaMisK mapaJjieIbHBIMI TpaMbIMi

BBEIMSpAaeIlia MayKbIHEH IIepHeHIbIKYJasapa, aiy-
ImyaHara 3 Jo0ora myHKTa agHOW 3 HpaMbIX Ha

B o H IPYyryIo npamyo. Amycrim neprneHabIKyaap BH Ha
npamyio AD. ¥ npamMaByroJbHBIM TPOXBYTOJIbHI-
32 Ky ABH xataT BH ns:KbIIb cyIrpaip Byrjaa y 30°.
Tamy €H poOYHBI ITaJIOBE TiHmaTaHY3bl. SHAUYBIID,
A BH = %AB = 16 cm.
Peic. 286

Anxas: 16 cmMm.

3apava 2. 3Halicuyi zeamempuvluHae mecuya nyHkmay, poyHaadoa.ie-
Hblx a0 03810x 0a03eHbLX NAPALESbHLLX NPAMBLX.
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A C Pamsuaue. 1) Haxait a i b — pansennla mapa-
a .

I JenbHbIA npaMmbisa (peic. 287). Ilpas capsasiny K
m—K_{I'W nepueHAbIKYyJIsApa AB npaBaa3ém mpamyoo m, Ia-

F oo panenbHyIo mpamoil a. Ila Teapame a6 axjeriac-
b B:‘—::'—D Il maMisKk IapaJjieIbHBIMI IpaMbIMi yce ITYHKTBI

npamMoil m poyHaagmaJieHbl aJ HNpaMbIx a i b Ha
Peic. 287

azJerjaciib %AB.

2) Haxaii HexkaTopbl TyHKT M (TJi. pwic. 287) poyHaaamaieHbl aj
npaMbIix a i b. IIpaBagsém mpas nyakT M npamyio CD, meprneHabI-
KyJadapHyio b, 13e CD — aryJabHBLI HNePHIEeHILIKYJIAD IpaMbIxX a i b.
IIyaxT M Jna:XbIllb YHYTPBHI Tajiachl, abOMesKaBaHail HpaMbIMi a
i b (maxkaxsIne rata camacroitHa). Ilakoaprki CM = MD, To

MD = %CD = %AB = KB. Ila BbBIHiIKY 3 ToapaMbl a0 ajJerJiaciii

maMi’x mapajieIbHBIMI IIpaMbIMi DyHKTHI K 1 M Jjakaipb Ha mpa-
moit KM, napanenbHaii npamoii b. Aje mpad nyHKT K mmpaxoasimnb
ansiHas mpamasa m, mapajieabHad b. 3HaubIllb, IYHKT M Haje-
JKBIIb IIPaMOM m.

Takim ubIHaAM, yce IMYHKTHI IIPpaMoOM m poyHaaamaJeHbl aj mpa-
MBIX a i b. I 1100BI poyHaaAgaJeHbl aJ iX IIYHKT JSKBIIL Ha IIpa-
moit m. Ilpamasa m, Akas OmpaxoA3ilb mpas CAP3A3iHYy aryjabHara
MepHeHAbIKYJIApa IIpaMbIX a i b, — ITyKaHae reaMeTpbluHae Mec-
Ia TyHKTay.

- PALLAEM
CAMACTOMHA

246. Ilpamasa a mapaJjenbHa HOpamMoil b, mpamas ¢ ImapajejbHa
npamoii b. Apyeraacus nmaMik a i b poyHa 3 cMm, a mamix
bic— 5 cm. Yamy mo:ka OBIIb POYHA amJeriacihb IIaMiiK
npaMbIMi a i ¢? Pasriensniie yce BapbISTHTHI.

247. ]I3Be mapaJieJbHBIA IPaMbIs IIepacsaKalioliia CAKyUYal y IyHK-
rax A i B. IIlpamaa AB yrBapae 3 agHOU 3 HapaJieJbHBIX
npambix Byraa 30°. Amjerjsiacp IIaMisK T'9TBIMiI HapaJiesb-
HBIMI HIpamMbIMi poyHa 8,5 cMm. 3Haiasime may:KbIHIO a-
paska AB.
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248.

249.

250.

251.

252*,

253*.

254%,

255*,

Hakaskpille, IIITO MpaMas, poyHaaagadeHasa aJ I3BIOX Aajs3e-
HBIX IIapaJjieIbHBIX HPaMbIX, A3€Jillb IIamaJjam JIIoObI ampa-
3aK 3 KaHIIAMi Ha I'ITBIX HapaJieJIbHBIX ITPaMBbIX.

IIpas Bapmbiaio B payHaOenpaHara TpoxByroJabHixa ABC
nmpaBenseHa mpamas b, mapaJienbHasa acHoBe AC. 3Hanazime
azjerJacib mamik mpamoin b i mpamoii AC, KaJgi BAmoMma,
mrTo LABC = 120°, AB + BC = 64 cwm.

IIpas BapmbiHio A payHabeapaHara TpoxByroJbHika ABC
3 acHoBaii AC mpaBen3eHa IIpamMas a, IapajejbHasa Oaka-
Boii crapane BC. 3maiazine 06akaByl0 cTapaHy TPOXBY-
roabHiKa ABC, Kagi azajerjsacib nmamisk mpambiMi a i BC
povua 19 ecm i ZBAC = 15°.

Y akpy:kHacmoi 3 mpuTpaMm y nyukie O i pagerycam 8,1 cm
npaBens3eHbl abiaMeTpbl AB i CD. Byraa AOC poyusr 60°. Ila-
Kaskbllle, mTo npambid AD i CB napajenbHbIsd, 1 3HAWA3iIe
ajJerJacilb maMixxk imi.

AG’ém mpamaByroJibHara mnapaJeJielriie-
na ABCDA,B,C,D; poyusl 120 am®, AD =
=5 am, DC = 4 am (pelc. 288). 3maiinzime 4:
anserJsacib namisk npameimi DC i D,C,.

B, o)

Dy

I
]
1
|
Hakaxpllle, IIITO cyMa ajJjerjaciieir ag myH- 1/3,:------- C
KTa, aJdHavyaHara Ha acHOBe payHabenpaHara 4L D
TPOXBYTOJIbHiIKA, Ja IPaMbIX, AKid 3MsaIIua- Poic. 288
IOIb AT0 0aKaBbIS CTOPAHBI, POVHA BBIIIBIHI

TPOXBYTOJIbHIKa, HIpaBen3eHail na 0OakaBoO

CTapaHBbI.

IIper pmamamose JiHeNKi 3 mapaJjeabHbIMi
KpadaMmi maassajimne gaas3eHbl Byraj malajiaM.

Y cmbITRy aznsHaume OyHKTeI A, B i C

(pric. 289). IIpsl pmamamose uapIiéKHara
TPOXBYTOJIbHIKA IIpaBAA3ille IIpa3 TIThIA

OYHKTHEI TPhHI IIalapHa IapajelbHbIA npa- 4 B
MBI TaK, Kab ajJersgacii aj cApdOHAN mpa-

MOU Ja A3BIOX KpalHiX ObLII POYHBIA. Poic. 289
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NAABOA3IM
BbIHIKI

J
—

Bepaem

1. VimacmiBacip KaTsTa IIpaMaByTroJbHAara TPOXBYTOJbHIKA, AKi JAKBIID
cympaip Byriaa y 30°.

2. fIx BhI3HAuaella amJierjacipb IIaMijK HapajieIbHBIMI IIPaMbIMi.

Ymeem

1. TakasBamp ToapsMy a0 aAjerJiaciii IIaMi’K ImapajelbHBIMi IpaMbIMi.
2. JaxasBampb ToapaMy ab yiaaciiiBaciii KaTaTa, SAKi JAMKBINL CYIpPallb
Byraa ¥ 30°.

feamempeoia 3D

Aldneznacyio namix napaneivbHbvlMi NJAOCKACUS- o M,
Mi Ha3bIBaeImia naym.bmﬂ nepneHnmRyJumpa, amyII- :
yaHara 3 IMyHKTa, SKi HaJeKbIIh aJHOUN 3 ILJIOCKAaC- :
meit, Ha ApPyryio miockacrb (peic. 290). ¥V Bamrbim !
KJlace Tajajora i CTOJNITI — YacTKi ImapajelbHBIX B Kl
IJIOCKacIeli. Axjerjaciib maMisk iMi poyHa BBIMIBIHI
KJIacHara makod.

Powic. 290

BolwiblHéL npamoil npvi3mb. Ha3bIBaeIlllla ajujer-
JacHpb IMaMisK ILTocKaciaMi acHoy. Anpssak KK, —
HepHeHAbIKYIAP aa mrockaciii ABC, pOYHBI sie BBIIIIBIHI.
Y mpamoii IpBI3MBI 0aKaBbIsI KAHTHI IEPIEHIBIKYJIAP-
HBI IIJIOCKACI[IM acHOy. TamMy BBIIIBIHA IIPLISMbBI POYHA
Iay.KbIHiI 6aKaBora KaHTa, I'. 3H. AA; = KK, (peic. 291).

3amaua. 3raii03iye 8blUbLHIO NPAMOL MPOXEY20Jb-
Haill npvtdmolt ABCAB,C,, kani mpoxeyzoavrnix ABC —
poyHacmaporhi 3 nepvimempam 48 cm, a jce barxasvLa
epati npwvlamvl. — Keadpamul (2J. poic. 291 ).

Poic. 291

PaanbHaa ceamempebisa

709
3apava 1. KsagpaTHbl apKyll KapAoHy, IIa- M

KasaHbl Ha PBICYHKY, paspasaionb ma npambeix CK
i KM. Ilper rateim mpamas CK yTBapae 3 Bepx-
HAN cTapaHo¥d KBaapara Byram 70°, a paspss KM
nsenaink syraa AKC mamajgam.

1) Beisumausbllie, maj SKiM ByTJIOM Aa Hi:KHSH cTapa- D)

HBI KBagpaTa Tps0a 3pabimp paspss KM. A K D

o
Q
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2) Bei3HaukbIlle BYTJIBI aTPLIMAHBIX TPOXBYTOJIbHIKAY.
3) 3maiigsine Byrsbl yaTbipoxByroabHika KM BC.

3apava 2. KsagpaTHBI afps3 TKaHIHBL ca cTapa- 80 cm
Hoit 80 cM Tpsba pacKpoils Ha 3 YacTKi, AK maxasa- |\ /
Ha Ha PBICYHKY. \\ ,\(:
1) Cxiansime aarapbiTM BbIKAHAHHS 3aJaHHA. \\ Ne2 //'300
2) BeIpakile 3 mamepsl KBagpaT y Maiirade \\ //
1 : 10 ma mamseHara aapas3a TKaHIiHBI i 3pabime pac- b1 \\ /,’
KpOIi raTara KBajapaTa 3TogHa 3 yMOBaii. N/
3) 3HaiAzile muIgxam pasiaikay i HemacpsaHBIM \V/ Ne3
BBIMAPIHHEM BYIJIBI KOKHA (Qirypsl. 60°f\\
4) Brouriubitie mepsiMeTrp Girypsr Ne 2.
M
//i\\ 77 30° 3apava 3. 3 npamasyroJbHara Jicra paHepsl
,/ Y \\\ BbIpasaJi TpoxByroabHik AMK, Ak maxasaHa Ha
// \\ /@ K poicyHKY. 3aTBIM A0 paspas3aJi ma BeIMIbIHI ME.
400// /,‘/" 70° 3Hanazine 3yce BYIJabl TPOXByroJbHika AMK,
'7’ e = TpoxByroJbHiKa AME i TpoxByroabHika KME.
S

MaosnaeaHHe

[seri sHaiIi cxemMy HOpbIKJagHara BbI-
3HAUYDHHSA IMMBIPBIHI pakKi ¥ ImaxomZHBIX yMOBax
(pvic. 292). Agnak camMa iHCTPYKIIbIA aKasajacs
abapsanaii.

HamamasKbIlie O3emAM amHaBillb TAKCT iH-
CTPYKIIBIi. 3MaAaaI0iille MaToMAaTbIUHAae PaIlloH-
He raTail mpakKTbluHail 3amaubl. Ilacmpalyiiiie
BBIKaApPBICTAIlb AAA3€HBI MeTal Ha IPaKThIIbI,
AKi BbI3HAUae, HAIPBIKJIAJ, IILIPHIHIO OeraBoit
JaposKKi Ii HIKOJIbHATa CTaAbIeHA.

SANMAMIHAEM

1. Cyma Byrsoy TpoxByrojbHiKa poyHa 180°.

2. 3HeIHi Byrajl TPOXBYTOJbHIKA POYHBI CyMe ABYX VHYTPaHBIX BYTJIOY,
He CYMEeXXHBIX 3 iM.

3. KaraT MeHIIIHI 3a rinaTanys3y. [lepIeHIbIKyJIAD MEHIIIHI 38 HaX1JeHyIo,
IIpaBeZ3eHYI0 3 Taro K IyHKTa Ja aJHOM IPaMOM.

4. IIpamMaByroJabHBIS TPOXBYTOJbHIKi MOTYIlh OBIIIL POYHBIA: 1) ma ABYX
KaTaTax; 2) ma KaTaIle i IMPLLIerJIBIM BOCTPBIM ByTJIe; 3) Ia KaTaie i
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IIPOIiJIETJIBIM BOCTPHIM BYyTJIe; 4) IIa rimaTsHy3e i BOCTPBIM BYIJIE;
5) ma xaTaIe i rimaTsHys3e.

KarsT mnpamaByroiapHara TPOXBYTOJIbHIKA, $AKi JIAMXKBINL CyIpaib
Byraa y 30°, poyHBI majioBe rimaTsHy3bl. Kajli KaTsT POYHBI ITajoBe
rimaToHy3bl, TO €H JISMKBIIIL cympallb Byrjaa y 30°.

Y TPOXBYTOJNBHIKY Cympailb OOJIBINAN CTapPAHBI JISMKBIIIL OOJBIIILEI BY-
raJj, a cympaimb OoJibIllara ByIJla — OOJIbIIIas cTapaHa.

Y TpoxXBYyroJbHiIKYy JI00as cTapaHa MeEHINIAs 3a CYMy [O3BIOX 1HIITBIX
AT0 CTapoH (HAPOYHACIIhL TPOXBYTOJbHIKA).

JI100bI IIyHKT OiceKTpPBICHI pPOYHaagmaJieHbl ajJ CcTapoH Byria. Kaui
IIYHKT YHYTPHI ByIJIa pOyHaanAajieHLI ajJ CTapoOH BYyIJa, TO €H Jid-
JKBIIIb Ha OiceKTphIce raTara BYyIJIA.

Mezgpisina mpaMaByroJibHara TPOXBYTOJbHIKA, IIpaBeas3eHas A rimaTa-
HY3BI, POYHA IIAJOBe TrimaTsHys3bl. Kai ¥ TPOXBYIroOJIbHIKY MeIbIdHA
PoOyHa maJjioBe cTapaHbl, fa KON fHa IIpaBeA3eHa, TO TPOXBYTOJbHIK
IIPaMaByTOJbHBI.

10. BiceKTpbIChI TPOXBYTOJMbHIKA IIepacAKAIOIIA ¥ agHbIM IyHKIE (2-1 am-

METHBI IYHKT).

11. Agnmersacip aj Jo0ora IyHKTa aAHON 3 IapajelbHBIX IIPAMBIX Ja

IPYTroil mpaMoli €clib BeJIiUbIHA ITacTasHHAadA.

MpaBsapaem cabe

3apaHHe 1 3aaaHHe 2 3apaHHe 3
YV AABC  suaii- Buaiinzine amier- HMakaxbline, mMITo
nzime crapamy AC. Jacipb aa myHKTa B ZABC MeHIIIBI 3a
na mpamoii AC. ZLADC.
B
B />
12
&
40° 709
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MagpbIXTOyKa Aa KaHTpPOAbHa paboTbl 4

1. 3umaiinzine AC Ha pPHICYHKax a)—a).

6) 6)AC+BC=24

'Ud

35° 70°
? C

8
L
A ? C A

2. ITa nanbIx HA PHICYHKAX 3HaA#A3i1Ie HAMOOIBIIBI BYyTaj TPOXByroabHiKa ABC.

8)

B
B
2x
bx
x 2x
A c A c
3. 3maiigsine syranx B, xkamxi AB = BC, AK = AC.
a) B 6) B 8) K
K
A
A C A C A C
4. /C = LM = 90°. 3uaiigsine may:KbulH0 anapaska MB.
a 8
) 0 B ) C
M .
4
300 300
A ¢ A 12 M7 B

5. AB = BC, AK — 0GicexTpbica TpoxByroabuika ABC. 3uatigsine syran KAH.

a) 6) B 8)

B
/\

Ifq K K

A H 37°




anaq —
Ha nabygosy

Y ratau rnase Bbl gaBepaeuecs:
® Y 4blM CyTHacTb 3afaybl Ha nNabyaosy
= Ak nabynaBalb TPOXBYrO/bHIK
Ma TPOX CTapaHax
Ak nabypasaupb npambl Byran 6e3 ByrosbHika




158 [nasa V. 3apaubl Ha nabyaosy

§ 27. A6 33pauax Ha nabyaosy

Paneii MBI BBIKOHBaJII ITabyOBBI
Ha IIJIOCKACIIi IphI garaMose JIiHenKi
3 I3AJeHHAMI, YapIeskHara TPOXBY-
roJIbHiKa, TpaHcIapIilipa i IBIPKYJIA.

MarsmaTrbikay 3aycénbl IikaBiji
mabygoBbl TreaMeTpPBIYHBIX  (iryp,
AKiA MOKHa BBIKaHAIlb TOJbKI HIPbI
naramose IIBIPKYJIA 1 JiHeMKi. ¥ rea-
MEeTPBIi CIEeNbIAJbHA BBLIYYalOIlb 3a-
JTaubl Ha Ma0yAOBY, SKisg MOKHa paIIbIlhb 3 JalaMorail TI'dTHIX
JIBYX iHCTpyMeHTAay.

Hanpeikjaam, mpbl gamaMose HBIPKYJIA i JiHeHKi mMo:kHa 1mady-
JaBallb TPOXBYTOJBbHIK, CTOPAHBI SAKOTa POVHBI TPOM JIaJ3€HBIM
anpaskam. AOo mabymaBallb Byraj, POVHBI JaJ3eHaMy BYTJIY.

Pasriensim amgHy 3 Takix samau Ha mabymoBy. Ha mpamoit a
Tpa0a 3HAWCII IIYHKT, AKi 3HaxXOoA3iIIia Ha amgHOJIbKaBail ajJer-
Jacii axg myHKTay A i B, mTo JdKaIllb ma ansiH OOK aj ImpaMoi a
(pwic. 293, a).

3HaMCIli MyHKT — T'dTa 3HAYLIIL IIa0yaaBallb Aro IPbI JalaMo-
3e HBIPKYyJaA i gimeiiki. Kaii mepamsairyamns HeKaTOpPbl IIYHKT IIa
npamoit a (cranoBimusl K, K,, K3), To agjerjaciii aj ratara myH-
KTa ga nyHKTay A i B Oyaynbs Mauania. Kami raTeid agjgersaaciii
CTAHYIb POYHBLIMi, IIYHKT Ha IIpaMoil Oyase poyHaaamaJieHbl aj
KaHIoy anpaska AB. 3HAULIIb, €H Oy/a3e JIdKalb Ha CAPIA3iHHBIM
MepIeHABIKYJAAPhl Aa aaps3ka AB. I'sra i €ciup igssa maOymgoBBI:
Tpaba madymaBallb CAPSA3IHHBI IIePHEHABIKYJIAP Aa aapaska AB i
3HAMCIII MYHKT A0 IIepacAYdHHSa 3 IIpaMoil a.

a) 6)
M
B B
P
A ///// I’
~ P A
VAR AR 1
7\ \,./\ e 1
P
;X < !
P AN ]
s \ <~
a K, Ky K; a K\
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Ka6 mnmaOymaBanpb CAPIA3iHHBI IEePHEHABIKYJISAP, Tpada mady-
IaBallb M3Be IlepacsaKaJbHBISI aKpPysKHaACIl POVHBIX pajablycay 3
mpHTpami ¥ nyukrax A i B (pwic. 293, 6). 3aTeIM ITpaBecIli mpa-
My MN mpas3 IyHKTHI IePacAUYdIHHA I'dTHIX aKpYKHacIel (HixKaMn
MBI a0TPYHTYeM I'aTy nadymoBy). ¥ mepacAdYsHHI cApsA3iHHAara Immep-
neuabIKyaapa MN pa agpaska AB i mpamoii a aTpbIMaeM HIyKaHbI
nyHKT K.

Pasromemxanaa 3amauya MoOKa MeIlb 1 IIPaKTBIYHBI coHC. [la-
IycIliM, €cCIb JBa HaceJIeHbIA IYHKTHI i mramia mob6au 3 imi. Ha
Imamnisl Tpsba 3HAMCI[I MecHa AJsd IPBIOBIHKY, Ka0 MIIIAX I
JKBIXapoy ab0ABYX HaceJeHbIX MYHKTAY Ja IPBLIILIHKY ObIY aqHOIb-
KaBbIM. Yce ma0OymoBBI OyayIlhb 3pOOJIeHBI Ha Kaplie HacejgeHara
MMyHKTA.

IIper pamsuHi 3agau Ha MaOyaoBY JiHeHKa JIiUBIIIIA adHabda-
Kosail i 6e3 03anennay. Ilppl gamamose Takoul JiHEWKi Hesbra ma-
OymaBallb A3Be IapajieIbHbIA IpaMblsd, IPaBEYIILI JIiHili ma Kpa-
AX JIiHeWKi, HeJibra BBIMAPAIlbL i aAKJagalb aapds3Ki, Hejgbra 0y-
naBallb IEPIEeHABIKYJIAPhI, BBIKAPBICTOYBAIOULI IIPaAMaByTOJbHYIO
dopmy JaiHeliki. Pasriensim, AKisg ameparibli MOXHaG BBIKOHBAIb
JiHelKall, a AKidg IBIPKYJIEM.

AmnepanpIi JiHenki

IIpsl mamamose JiHellki MOXKHA IIpaBectli (rmadymaBaiib):

a) aJaBOJIBHYIO IIPaMYIo;

0) mpamy, dKasd OpPaxoAsillk IIpas aABa MyHKTHI (pbic. 294).

Amnepanpii IbIPKRYJIA

IIpbr mamamose yblpKYyaLa MOXKHA:

a) mabymaBallb aABOJIBHYIO aKpPysKHACIb i aKpysKHacIpb (ayry
aKpysKHACI[i) 3 JaJ3eHbIM IDPHTPAM i paablycaM, POYHBLIM Jaa3eHa-
MYy anpas3Ky (pbeic. 295);

0) agkJaciii agpss3aK, POYHBI Aaj3eHaMy aAp33Ky, Ha HEKaTo-
paii mpamoii.

=2 OF

Poic. 294

Poic. 295
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1 a

\ a+b
e A
| | | |
— a 1 1
a I 6) a b
b b a-b
F—1
[ | 3aceura —_——
! M @& 'k a
Pobic. 296 Pwic. 297

AnkjgaganHe aapia3Ka

Hna ankjaaganHA aapass3Ka, poyHara maaseHaMy ajpas3Ky a
(pwic. 296, a) ma mpawmoit [ (pwic. 296, 6), HeabxoxHa: 1) axsHa-
YbIllh Ha mpamoit [ myHKT M; 2) paablycaM, POYHBIM @, IpaBecIli
IyTy aKpysKHAacIi 3 IpHTpaMmM y nyukie M (3pabillb 3aceuky Ha
npamo# l). ¥ mepacAausHHI ayri i mpamoit [ arppimaeM nmyHKT K i
anpasax MK, poyHEI a.

Anepanpisa agkJgagaHHA aaps3Ka Ha IIpaMoOM aasBajisge mady-
IaBallb CyMy i po3HacIb ABYX anapasdkay (pwic. 297): y mepIiibim
BBINAJKy Ha aJABOJIbHAW IIpaMOM aaKJaJallb IIacjaafoyHa aBa
aZpasKi, y ApyriMm — Ha OOJIBIIIBIM aJpPa3Ky aj Jirobora sro KaHIla
agKJamalolb MEHINbI aapa3ak.

Y nmajmeHmnibIM IIphI PaIIsHHI 3aay Ha madygoBYy MBI He OyA3em
amicBaIlb IIpandaypy aAKJdaJaHHA aapd3Ka Ha IIpaMoii, Jiiyaubl de
pJeMeHTapHall aleparblsaii.

IlepaniusiM 5 acHOPHbLX 3adar Ha nabydosy, a dAKiX 3BO-
I3AIIla 1HMIBIA 3amaubl. Parraroubl CKJIAQAaHBIA 3aJadybl, Oya3eM
cmachlLialia Ha I'9ThIA aCHOYHBIA, He amlicBaioubl TYIO YaCTKY pa-
HI9HHSA, IIITO 3BA3aHAa 3 aJHON 3 aCHOYHBIX 3ajad.

3apgava |. ITabygoBa TPOXBYroJbHiKa ma TPOX CTapaHax.

3apava ll. ITa6ygoBa ByrJia, poyHara gajaseHamMy.

3apaya lll. ITabyzoBa OiceKTphICHI BYyTJIA.

3apava V. ITabynoBa capaas3iHbl agpas3Ka.

3apava V. [IaGynoBa mpamMoii, meplIeHAbIKYJAAPHAN 1a Taa3eHa.

Y HeKaTOpbIM CoHCE «JIiHeWKa» 1 «IBIPKYyJb» — T9Ta JABa
imsaIbHBISA PoOATHI, IKis MOI'yIlhb BEIKOHBAIlh II9YHBI HAOOp amepa-
neiii. I Hamra 3agavya — CKJIACIi aJrapbITM 3 MacsagoyHacIl Takix
amepanblii — KaMaHJay [OJsd T'9ThIX pobaray, IITO IPBIBAL3e Oa
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Pobic. 298

nmadynoBbl HeabxomHait (irypel. ParkTeluHa TPs0a Hallicalp Ipa-
rpamMy OJsd <«IBIPKYJA» 1 «JIIHEHKi».

3ajeaza. Y TpoxByroibHiKy ABC cTOopaHbl, IpOIlijaerabisa syraam A, BiC,
OynseMm agnaBenHa abasHavansb @, bic, a cami raTera Byryiel — o, B iy (pbic. 298).

Menpisiubl, IpaBeA3eHbISA 1a CTApPOH a, b i ¢, Oyasem abasHavanb m,, m, i m.,
BBIMIBIHLI — K, By 1 h,, OiceRTpBICEL — [, [, 11,

3apaHHi pa § 27

Ilepansacine ¥ cmmbiTak nyHkTel A, B, C, M, N, K (pvic. 299)
1 BoIKaHamIe 3amanHi 1—5.

1. IIper mamamose JiHeliki maOyxayiitne mpamyio AN, nmpamens BA,
anpasaxk CM.

2. Ha mpamoit AN mpbl gamamose IBIPKYJIA
agkjgansime angpssak AQ, POVHBI aapa3-
Ky CM; Ha npameHi BA ag Aro BAPIIBIHI :
ankJansinme aapss3ak BE, poyHBI matpoe-
Hamy anpas3ry BC.

3. Ilpel pmamamose IBIPKYJIS I1aOymyiiie
aKpy/KHACIb 3 IPHTpaM y nOyHKIme M i M
pazbrycaMm, poyHBIM anpasky BC.

4. 3uanazinme nyHKTbl L i T mnepacauysHHA C,
nabyzaBaHail akpysKHacIHi i mpamoii AN.

5. 3manazine nyHkTel D i F nepacAusHHSA 51
nabyzaBaHaili aKpysKHacCI[i 3 aKpyKHa- |
ciffo 3 mpHTpaM y nyukmne K i paasiycam, A

poVHBIM anpa3ky BC; mabynyiiie nyHKT G
nepacsausHHA Xopabl DF i aapaska MK. Poic. 299
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§ 28. MMabyaoBa TPOXBYro/ibHiKa
na Tpox crapaHax. Mabyposa Byrna,
poyHara gaa3eHamy

3apava l. ITabydasauv mpoxeyzonvHik ca cmapanami a, b i c.

c Pamsuue. Haxait nag3eHsl aapaski a,
— b i c. Ha axgBosibHAM mpamoil agkJianga-
— b a eM azapasaxk AB = ¢ (peic. 300). Byayem

| | aKpysKHACI[b 3 IPHTpaM y IIyHKIe A
pagsiycam b. Byayem akpysKHacHbL 3
Peic. 300 IPHTpPaAaM y MOYyHKIe B paaslycam a.
3HaxoasdiMm nmyHKT C miepacsaysHHA I'9-
THIX akpyskHacmeii. IIpaBoasdim anpaski AC i BC. TpoxByroJib-
HiK ABC — mykaubl, makoabKi § saro BC = a, AC = b, AB = ¢ n1a
madymoBe.
3ajmaua Mae pallldHHe, KaJi JIJsd Jajas3eHbIX ajapaskay a, b i c
BBIKOHBaeIlIla HAPOYHACIh TPOxXByrojbHika: a < b +c¢, b < a + ¢,
c < a+b. Rami pamsHHe icHye, TO SHO aj3iHae, IIaKOJIbKi {ce
nmabynaBaHbISI TPOXBYTOJBHIKI OyAyIlhb POYHBIA IIa 3-1i HpPBLIMEIEe
poyHAacIli TPOXBYTOJIbHIKAY.

BbiHIK.

Kani 0na aikayj a, b i ¢ 6blkoOH8aCUUA HAPOYHACYbL MPOXEY20JLb-
HiKa, mo icHye, i npvlublM A03iHbL, MPOXBY20JbHIK ca cmapanami,
poyrviMi a, b i c.

3ajjeaza. IIps1 pamsHHI 3amauy Ha Ma0dyAOBY Iajk KOJbKACI[I0 PAIISHHAY

pasymeeliiia KoJabKacih (Giryp posuait popmMbl, SKid 3aJaBaIbHAIOIL YMOBY. ¥
IaJ3eHbIM BBINIAIKY PaIlldHHE aJHO.

3apava ll. ITabydasauv 8yzan, poynvl 0ad3enamy 8yzay.

Pamosuune. Haxail manseHbl Byraa A
(ppic. 301, a). Tpsba mabymaBalb BY-
raji A,, poyHbl Byray A. Iapsa palnsHHA
3aKJIIOUaeIa y TeIM, Kab madymgaBailb He-
KaTopbl TpoxByroybHiKk ABC 3 Byriom A
1 poyHBI AMY TPOXBYTOJbHIK A;B;C;.

Peic. 301 Bynyem amBosbHbl npameHb A;K
(peic. 301, 0). AnBOJILHBIM, ajie aJHbIM
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i TeIM JKa pagbplycaM OyayeM Ayri 3 maHTpami ¥ myHKTax A i A;.
ArpeimaiBaem AB = AC = A;C,. Bynyem nyry akpy:KHacIii 3 I[9H-
Tpam y myHKIle C, pagblycam, poyHbBIM CB, na mepacAuYsHHS se
3 yko mabymaBaHau nyrou y myHKie B;. Byayem mpamens A;B;.
Byran A, — mykausl. Canpayasr, makoabki AABC = ANA;BC; na
Tpox crapanax (AB = A;B;, AC = A,C,, BC = B,C, na nabynose),
T0 LA, = /A AK ajnnaBeaHbIA ¥ OBYX POVHBIX TPOXBYTOJIBHIKAaX.

3ajjeaza. IllabynoBa Byrya, poyHara gajiseHamMy, fae MardbiMacib Oy/jaBamb
CyMy i1 po3HacIb IBYX BYIJOY.

2 INE 3apaHHi pa § 28
C:i (Y | PALIAEM PA3AM
L | KNo4aBblA 3a4au4bl
3apava 1. Ilabydasaub mpoxeyzoavHik na 03610x cmapanax i 8y-
eqe namixe imi.

Pamsunue. Haxat manseHbl angpas-
Ki a i b1 Byraa y (peic. 302). Tpaba

—
P A— B
nmabygaBallb TPOXBYTOJIbHIK ca cTa-
i /A paHami a i b i Byrjom y mamix imi.
! C ! - 2 Cmauatrky Oymyem Byraa C, pPOYHBI

ranseHamMy BYTJy Y (acHOyHas 3ana-
ya). Ha crapanax Byrsaa C azgkJana-
eM aapa3ki CB = a i CA = b i npaBoasim anpazak AB. TpoxByroJyb-
HiK ABC — 1mykKaHBI, HaKOJbKi 3aJaBajbHse YVMOBY 3aJaubl:
CB =a, CA=0b, ZC = y na nabynose.

3ayBaKbIM, IITO pamidHHe icHye, Kami y < 180°, i Ao axnsimae,
TaMy INTO yce madymaBaHBbIA TPOXBYTOJIbHIKI OyAyIb POYHBIA IIa
1-71 mpeIMerie poyHACIIi TPOXBYTOJBbHIKAY.

Poic. 302

3apava 2. I1abydasaub mpox8yzoavHiK na cmapaHe i 08Yx npvliee-

Ablx 0a se 6Yzuax. .
Pamsuue. Haxail gansema crapa-

Ha a i Byrasl B iy (pwic. 303). Tpabda

— A
mabyJaBallb TPOXBYTOJBHIK ca cra-
p B Y ! paHO# a i mpBLIETJLIMI Ja de ByrJa-
B a I

miBiy.
Y Ha agBosibHait mpamoit [ agkJja-
Peic. 303 maem aapasak BC = a.
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An npamensy BC i CB y agHy mayILIoCKacIlb aAKJajJaeM BY-
IJIBI, POYHBIA BYyrJay [ i Byray y (acHoyHad samaua). AnsHaua-
eM TOyHKT A, y fAKiM mepacskaroiiia cropaHbl Byryoy B i C.
TpoxByroapaik ABC — IIIyKaHBbI.

Pamrsnne icuye, kami B +y < 180° i ano azxsiHae, mMakoJbKi
yce mabymaBaHbIA TPOXBYTOJNbHIKI OyAYIlh POVHBISA I1a 2-11 IPbIMeITe
poyHAacIli TPpOXBYToJIbHIKAY.

- PALLUAEM
CAMACTOMHA

256. Ilabygpyiirie ¥ CHIBITKY TPBI aApa3Ki, poyHbIA 6, 8 1 10 Kie-
raukam. Ilabyayiiie TpOXBYToOJIbHIK ca cTapaHaMi, pOyHBIMI
nmadygaBaHBIM aJpPd33KaM.

257. Hapsicyiiie § CHIBITKY aJABOJBHBI TpPoxXByroabHik ABC i
nmpamyio [, sKas He IepacAdKae TPOXBYroJbHiK. [labynyiime
TpoxByroabHiK MNK, poyHBI TpoXBYrosqbHiKy ABC, y sKora
crapana MK nsa:xbeinb Ha npamvoit [ i NK = BC, a MN = AB.

258. Hapsnicyiitie ¥ CHIBITKY aIBOJBHBI TYIIBI BY-
rajg. Ilabynayiinie Byraj, pPOVHBI JaA3eHaMy
BYTJIY.
259. Hapeicyiine ¥ ciibITKy Byraa A i mpameHs [ 4
3 mauatrkam y nyuikmne K (pwic. 304). ITa- !
Oynyiilie ByraJi, POYHBI BYTJly A, 3 BSPIIIbI-
Poic. 304

HAU y nyHKHe K, pa3MenryaHbl § HiKHAN
MmayIJIOCKAacCI[i agfHOoCHa mpaMoi [.

260. Hapricyiilie ABa HAPOYHBIA BYTIJILI. [1a0yayiime ByraJ, poyHBbI:
a) cyMe JaJ3eHbIX BYTJIOY;
0) posHAacCIIi Jaa3eHbIX BYTIJIOY.

261. IlaOGypmyiine TPOXBYTOJIBHIK IIa A3BIOX cTapaHax a i b i me-
IbIAHE m,, IIpaBeJ3eHail n1a crapaHbl b.

262*, ITabyayiille TPOXBYTIOJBHIK IIa A3BIOX CTapaHax i MeabldHe,
ImpaBea3eHall Ja TPAIANA CTapaHbI.
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§ 29. MabypoBa biceKTpbicbl Byrna.
MabyaoBa cAp3A3iHbI aap33Ka

3apava lll. ITabydasauywb Gicekmpoicy dadsenaza 8yzaa.

Pamsunae. Haxaii gag3ens! Byraa A (pwic. 305).
Tpaba madymaBaip Aro O0iceKTphICYy. AIBOJIBHBIM
pagblycaMm OyayeM AyTy aKpysKHAacIli 3 II9HTPaAM y
IyHKIle A, AKad IIepacdaKae CTOpaHbl Byrja A ¥

B D

'c nyukrax B i C. Jlaneii amHOJIBKABBIM pajblycaM

Poic. 305 (6onpmbiM 3a BC) 6yayem n3Be Ayri 3 IpHTpami

¥ nyHKTax B i C ga ix mepacausHHA § nyHKIEe D.

Bynyem mpamenbp AD, aki 3’ayasenma ImykaHaii OiceKTpwIcaii.

IMoxas BuIHiKae 3 Taro, mrto AABD = AACD ma TpoxX cTrapaHax

(AB = AC, BD = CD sax pagslycel, ctapana AD — aryJsbHasd), ani-
Kyab LBAD = ZCAD.

3apava IV. Ilabydasauv capadsiny adpaska (nadsanriub 0ad3envl
adpasax nanaaam).

C Pamsuane. Haxaii AB — ganseHbl aapa3ak.
Pangwsrycam, poyubiMm AB, Oyayem nA3Be Jayri 3
IoHTPaMi ¥ myHKTax A i B ga ixX mepacausHHSA ¥
nyakTax C i D (peic. 306).

A 1B I i .
pas myakTel C i D mpaBoasiM mnpamyio.
Y mepacausHHi mpambix CD i AB aTpbsIMJriBaeM
nyHKT M — capaasiny anpsska AB. Jlakamxam
D rora. Ilakoaski nyHKTeI C i D poyHaagmaeHbl
Peic. 306 ang kaHnoy anpsska AB (CA = CB = DA = DB

K PaAblyChl), TO SIHBI JIS:KaIlb HaA CAPSA3iHHBIM IIEPIEHIBIKYJIA-
pbl Aa rartara aapaska. IlakoabKi ABa IIyHKTHI 3aJaiollb aA3iHYIO
npamyoo, To CD — cApsA3iHHBI NEePHeHJILIKYJIAP Aa aapaska AB.
Takim upimam, AM = MB.

3ajeaza. Hansensl cuocabd madyaoBhI CAPIA3IHEI aApas3Ka 3’ AYIdeIiia Tak-
cama crocabaM na0yI0BBI CAPIA3iHHAra IePIEHABIKYJIIPA 1a agpo3Ka.
@ P | 3apaHHi ga § 29
r _‘_BIJ PALLAEM PA3SAM
%

| KNI04YaBblA 3a4a4bl

3apava 1. ITabydasauv mpoxeyzonivHik na cmapare b, npviiezavim
gyezae o i Oicekmpuice L,
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|—|l B
L A )
. P15
A b C A b C F
Powic. 307 Poic. 308

Pamsnrne. [lamyciiiM, m1To 3ajavua pallaHa, i 3podiM yapIiex Iry-
kaHara tpoxByroabHika ABC (pvic. 307). Haxait AC = b, LA = «a,
Oicektprica AK = [,. Ilakonpki AK — 0icekTpnica, To LKAC =

= %. TpoxByroabpHiK AKC MoKHa mmadymaBallb I1a A3BIOX CTapaHax

i Byrye mamixk imi: AC = b, AK =1,, ZKAC = %. Haseit TpoxBy-
roabHiK AKC nérka na0dymaBalh 1a nrykaHara TpoxByroybHika ABC.
Armimam abymosy (pwic. 308).

1) Bynyem LEAF = o (acHOyHaa 3amada).

2) Bynyem Oicextpeicy AG Byraa EAF (acHoOyHas 3amada).

ArpeimiiBaem Z/GAF = %.

3) Bynyem tpoxsByroapHik AKC ma A3BIOX cTapaHax i ByrJe
namisk imi: ma mpameni AF anxiamaem azapssak AC = b, Ha mpa-
meHi AG — axapasak AK = [,.

4) 3uaxoaziMm myHKT B mnepacsausHHA npameHsa CK i mpame-
Ha AE. Tpoxsyronbuik ABC — IIIyKaHBI.

3apava 2. Ilabyodasayb usHmp 0ad3eHail AKPYHCHACU.

Pamsuue. Mbl BemaeMm, IIITO CAPIA3iHHBI

MePIeHABIKYJIAP Ja XOPAbl IPaxXxoA3illh mpas

A b IPHTP akpy:kHacii. CApsa3iHHBIA mIepIleH-
“ . d IBIKYJIAPBI A ,Z[SBIO}i XOpJA aKpysKHacIli 0y-

M \ , IyIb Tepacsakalmna ¥ sfe IPHTPbI. AICIOJb
B E mabyzmosa.

Bynyem xopny AB (pwic. 309) i ma se
cApaA3iHHBI mepueHAbIKYIap MK (acHOVHaA
damaua). Byayem xopay CD (He mapanenbHyio AB) i ma se caps-
n3iHHBI meprneHaAbIKyaap EF. Ilyaxkt O nepacAausHHA npamMbix MK
i EF — msHTp akpysKHaCIi.

Powic. 309
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3ayjeaza. qpyrim cmocabam parmsuHHA Oyasze madymoBa amgHAro CAPIA3iH-
Hara nepnesabikyaapa MK na xopabl AB, sHaxomkaHHe nyHKTay T i P mepa-
causuua MK 3 akpy:KHacIo i madymoBa capansiusl O nuiamerpa TP.

B | PALUAEM
CAMACTOMHA

263. Ilagzanime maaseHbI aAps3aK Ha YaTBIPBI POYHBIA YaCTKi.
264. IlaGyngyiine ByraJj, POYVHBI % Jaja3eHara ByTJIA.

265. Hapsicyiilie BoCTpaByTroJbHBI TPOXBYToJNbHIK ABC. Ilna saro
nabynyire:
a) OicekTpricy AK; 0) menbisiHy BM.

266. Ilabygmyiille OYyHKT IIepacAYdHHA CAPIA3IHHBIX NEePHeHIbI-
KyJsgpay [Oa CTapoH TPOXBYToJbHIKA 1 aKpysKHacIb, sAKasd
nmpaxoA3ilb mpas yce BAPIIbIHI TPOXBYTOJIbHIKA.

267. VY agHOU maymJjocKacIii afHOCHA IIpaMoil m JsdxKallb JBa IIyH-
KTel A i B. Ha npamoii m mabynyiinie nyHKT M, poyHaaama-
JeHbI ag nyHKTay A i B.

268*. lagseunl HepayHabempaHbl TpoxByrouabHik ABC. Ha 6icek-
TphIce ByrJa B 3Haiinzine NyHKT, AKi 3HaX0A3iI[I1a Ha poyHal
agierJyaciii ag Bapmblab A i C.

§ 30. MabyaoBa npamown,
nepneHAbIKYyNApHauU Aaa3eHaun

3apava V. Ilabydasaub npamyr, Axkas nepneHovlKYJaipHa npa-
MOl a i npaxod3iub npa3 0ad3eHvl. nYHKm A.

Q) 4, 6) Pamsuae. AarapeiTm Ha6YHOBI>T
agHOJIbKABLI HJA BBIMAAKY, KaJi
a a . A MYHKT A He HaJEXXBIIb IIPpaMONl a
B C B c (perc. 310, a) i Kaxi nysKT A Hale-
)‘@ % JKBINBb ITpamMoi a (pwic. 310, 6).
ITadymoBa. IlpaBoasim gyry 3
Peic. 310

IPHTPaAM y IOyHKIe A, AKasa mepa-
cakae mpamyio a § nyakrax B i C.
3 nyukray B i C gk 3 mpHTpay ani-
HBIM 1 THIM 2Ka paabrycam (0OJIBIITBIM
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abo poyusiM BC) mpaBonsiM ayri ga mepacAadsHHA ixX y myHKIie D.
Bynyem nmpamyio AD. ArpeimiaiBaem AD | a.

Hoxrasg. ITakonbki myHKTBEI A i D poyHaagmageHbl aJ KaHIOY aapa3-
ka BC (AB = AC, BD = CD sk paablychl), To AD — cAp3a3iHHBI
MepIeHAbIKYJAAP Aa aapaska BC. 3uaubilnb, AD 1 a.

dTanbl palW3HHA 3a4a4bl Ha Nabyaosy

Y pamsHHI 3agaubl Ha Ta0yoOBY BBIIYYalollb 4 3TalbI.

1. Amanis.

Ha raTeiM aTame MapKyoOIb, IIITO 3ajlaya paliaHa, PoOAIllb yap-
IEK 3 BbIABAU INTyKaHAW (irypbl i GapMyamoIb (0910 PAULIHHS
3a7a4bl.

2. ITabynmoBa.

Ha raTeiM sTame gamwib anicanne nacaadojracuyi Kpokay, Axid
MIPLIBOABAINL Ja Ma0ymoBhLI IMIYKaHa (pirypsl, I'. 3H. aJrapbITM Ha-
OymoBbI. HacaM Ha I'sThIM 9Talle IIPaBOA3AIb i caMi amepanbli ma-
OyZIIOBBI Ha aaBOJIbHA Y3ATBIX aApad3Kax, ByrJiax i iHmbIX (irypax.
Y ckiamaHbIX 3ajavax 3BbIUaiiHA Ha3bIBAIOIh TOJBKI KPOKi mady-
JIOBBI, CIIaChLIAIOUbICSA HA ACHOYHBIA 1 KJIIOUaBBISA 3aJaydbl.

3. lokas.

Ha rateiM sTame JakasBalollb, IITO nabydasanasa gizypa 3ada-
s8avHse nampabasaHHe 3adaybt. Yacam raTa BbIHIKae HeIllacpagHA
3 naby0BHI.

4. lacnemaBaHHE.

Ha nmansennsim srame BbhI3HAualollb, NPbLI KON BeJIiUBbIHI 3aj1a-
JI3eHbIX Ba YMOBe aJpa3Kay i BYrJoy icHye palisHHe i AKasd KOJIb-
KacIlb pamisHHAY.

IIpe1r Bamice pamaHHA 3amaubl Ha Ha0yAoBY STambl aHAJI3Y i
JacjelaBaHHA V IMKOJIe Heabas8sa3K08bli, KaJli Ba YMOBe 3aJaubl
HAMA CIENbISJIBHBIX YVKa3aHHAY.

@ P | 3apaHHi aa § 30
C'; ﬁ-;# PALLUAEM PA3AM
. K/loYaBbia 3a4aubl

3apava 1. IIabydasauyb npamagyzoibHbl. MPOXEY20LbHIK Na Ka-
maye i npvLiezivlm 60CMPbLLM BY2Jie.
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Al Pamosune. Haxail gagseHbl KarsT a

—_— )
a i mpBLIerasl ga AT0 BOCTPHI Byrasa .
/ Tpsba maOymaBalb IPaMaByTOJbHBI
p p  1C. TPOXBYTOJBHIK 3 KaTaTaM a i ByrJyiom [3

B a \ " (pore. 311).
< ITadymoBa. 1) Byanyem nmpambl Byrad.
Peic. 311 Ilns raTara NOpaBoi3iM aJBOJIBLHYIO
mpamyio [ i OyayeM MeprIeHIBIKYJIAP-
HYIO0 €Ml mpamMylo, IITO NPaxoA3illb IIpas3 aJBoJbHA y3ATHI Ha IIpa-
moit [ myHKT C (acHOYHasaA 3amava). ArpeiMiaiBaem npambl Byraa C.
2) Ha agnoit crapane npamora ByrJyia C ajg siro BAPIIBIHI agKJjama-
eMm azgpasaxk CB = a.
3) Bynyem /B = 3 (acHOyHada 3amaua).
4) ¥V mepacAausHHI cTapaHbl ByrJia B ca cTapaHO¥ mpamora ByTJia
aTpeIMJiBaeM IyHKT A.

Horkas. TpoxsyrombHik ABC — ImyKaHbI, IaKOJbKi ma mady-
noBe /C =90° BC =a — xatar, /B = 3 — IOpbLIErJbl BOCTPHI
ByTaJl.

3ajjeaza. Mb1 He amicBaeM nabymoBYy IIpaMoii, MePHNeHABIKYIAPHAN Haxse-
Hali, i ma0ymoBy ByrJia, poyHara mag3eHaMy, IIAKOJbKi raTa acHOYHBIS 3aja-
ypl. Ha pricyaky 311 mabymosa mpamora Byria C maxasaHa AJid HaTJISTHACIII.

3apava 2. Ilabydasaud npamyr, napasenrvHyio dadseHail npamoil,
Kaai adnezaacub NaAmix 2amulmi npamvimi poyHa 3adad3eHamy
aopasky.

Pamsuaune. Haxaint pansena mpa-

Cc
b\ (K Mad a 1 agpasax h, POYHBI aiJerJaciii
b A naMisx mapaJjesbHBIMiI IIpaMbIMi a 1 b
P h (peic. 312). Tpsba mabymasaip mpa-
o Myio b, mapaJjesibHYIO IIpaMoil a i 3me-
- !\_Ij ' muanmyio ax mpaMoii a Ha aajersiacii .
NZ BeikapeicTaeM T2apsMy abd TBIM, IIITO
Ha IIJIOCKACI[i [3Be TIpaMbld, IIepIIeH-
Peic. 312

ILIKYJIAPHBIA Oa TPdIIdAi, IapaJieib-
HBIA IIaMiK caboii.

ITabymoBa. 1) AxsHauaem Ha mpamMoiul a myHKT M i Oyayem mpa-
MYIO ¢, AKas IepIeHAbIKYJAPHa Ja NpaMoi a 1 mpaxoAasiip mpas
nyHKkT M (acHOYHas 3amaua).
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2) AgxknagaeM Ha mpaMou ¢ mepuneHABIKYyJIap MK = h.

3) Byanyem mpamyio b, Akas OepIeHILIKYJApPHA Aa IIpaMoi c i
npaxozasine npas nyskT K (acHoyHas 3ajgada). Arpeimiaisaem b | a.
Hoxas. [lakonbkia L cib 1 ciHa nmockacii A3Be IpaMbld, IIep-
HeHALIKYJIAPHBIA a TPALAN, mapaleJbHbId aMisk caboii, To a || b.
Anyersmacup maMisK ImapaJjieIbHBIMiI IpaMbIMi poyHa Aay:KbIHiI mep-
MeHABIKYJIApa, amyIlryaHara 3 Jio0ora MyHKTa agHON 3 mMpaMbIX Ha
npyryio npamyio: KM | a, KM = h.

3apava 3. Ilabydasaub mpoxe8yzoavHiK na acHoée a, 8blUlblHi h, i
medvliHe m,, npaged3eHvlx 0a 23mail ACHOBbL.

. PamosnaHe.

l . l Aunamnisz. Haxaii y TpoxByroabHika ABC
— BC = a, Bpimibinga AH = h, i menviana AM =
P B— = m, (pwic. 313). 3ayBaxkwvim, mTo NAHM
A MOJKa OBIIL IMaOymaBaHbI IIa KaTalle i rima-
TAHY3€, a 3aThIM Aal0ymaBaHbI Ja ITyKaHara
o\ TpoxByrojbHika ABC muiAaxam aakJaagaH-
“\ HA aj OyHKTa M yieBa i yupasa aapaskay

C— B MC = MB = %

~ 7 S~

a a ITabynosa. 1) Byayem mpambr Byram H
2 Poic. 313 2 (ppic. 314). Ha anmHoi#i Aro crapaHe aakJja-
' naeMm anpasak AH = h,, 3 IyHKTa A AK 3 I[9H-
A Tpa pobiM 3aceuKy Ha APYyrou cTapaHe ByIJja
pagelycamMm m, — aTpbIMJiBaeM OYHKT M.
ha \ Mg 2) zenim agps3ak a mamajam (acHOYHaA
damaua) i Ha mpamout HM ankJjagaeM 1a
c! ; ; s DO3SHBIA 0aki ag nmyHkta M azapsski MB =
Porc. 314 = % i MC = %. IlpaBoxzim azpaski CA i

BA. ArpeivmiiBaem mykaubsl A ABC.

Hoxras. AABC — mrykaHbl, TaKOJbKi ¥ Aro BeimbiHa AH = h,,
menbiaaa AM = m,, crapana BC = a ma nma0ynose.
HacnenmaBanHe*. [lakoabKi KaTAT MEHIIIBI 3a IIIaTI9HY3Y, TO BhI-
IMBIHSA h, maBiHHA OBLIIIL MeHINal abo poyHall mMenbissHe m,. Tamy
palsHHe icHye, KaJii h, < m,, i aH0 aasinae. Kaiui h, = m,, aTpbI-
MaeM payHaOeIpaHbI TPOXBYTOJbHIK.
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B | PALUAEM
CAMACTOMHA

269. Hapsicyiilie BocTpaByroJabHbI TpoxByroabHik ABC. I1abynyii-
1me: a) BBIMBIHIO AH; 0) TyHKT IIepacAYd9HHA BBIMIBIHb TPOX-
ByroabHika ABC.

270. Hapsicyiine Byraa o. Ilabyayiine Byraa 3, Kajai Bagoma, IIITO
o+ B =90°.

271. IlaGypyiire mpamMaByTOJIbHBI TPOXBYTOJIbHIK:

a) mma ABYX KaTaTax;
0) ma KaTaIle i IpoIijerJbplM BOCTPBIM BYTJIE;
B) IIa TimaTsHy3e i BOCTPBHIM BYTJIE.

272. Ilabypyiine payHabOeapaHbl TPOXBYTOJBHIK ITa BBIMIBIHI i ac-
HOBE.

273. Ilabypyiine mpamMaByTOJIbHIK I1a A3BIOX CTa-
paHax a i b.

274. Ilabypyiine TpoxByroabHik ABC ma crapa-
He b, BBIMILIHLI h, 1 MenblaHEe m,, IpaBese-
HBIX JIa CTapaHbI a.

275*. Ilabynyiine acHoBy H BoimibiHI CH TPOXBY- | 4
roabHika ABC, y axora BapmbiHa C Hexa-
crynHada (pbic. 315). Poic. 315

§ 31. TeameTpbluHae mecua NyHKTay

A3HausHHe. 'eamerperuabiM MecuaM nyHkTay (I'MII) masniBaerlr-
IIa MHOCTBA VCiX IYHKTaY, AKid BaJOdalOlb aryJjb-
Hall yJacIliBacIio.

IIpeikaagsl reaMeTPHIYHBIX MecIlay ITyHKTay Ha ILJIOCKACILi

1. Axpysxcnacuyv — raTa reaMeTpbldYHAe Meclia ITYHKTay IJIOC-
Kaclli, poyHaaagaJeHbIX aj Jajs3eHara mMyHKTa.

2. Caps03inHbL nepnenHoblKYaap — TITa reaMeTpPbIYHAEe MecIlia
OYHKTay ILJIOCKACIli, poyHaaAmaJieHbIX aJ KaHI0Y aapa3Ka.

3. Bicekmpobica — reaMeTpbIYHAe MecIla ITyHKTay YHYTPHI BY-
rJa, poyHaaamaJIeHbIX ajJi CTapOH BYTI.JIA.
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4. TeameTpbIuHae Meclia IIYHKTay, AKiA 3HaXO-
I3AIIa Ha 3a7a3eHal ajjerjaciii h aa naaseHai mpa-
MOIi @, — JI3Be ImpaMbld m i n, mapaJieJIbHBLIA Jaase-
Hall, 3MeIlIYaHblsd ¥ PO3HBIX MAYILJIOCKACIAX aJ raTall .
IIpaMoy Ha 3afaAs3eHail aajeryaciii ang se (peic. 316).

5. TeamerTphluHae Mecla OyHKTaYy, POYHaasI-
JaJeHbIX ajJ A3BIOX AAaJ3€HBLIX IIapaJejbHBIX IIpa-
MBIX a 1 b, écp mapajesbHasd iM npamad n, dKasd B
nmpaxoA3ins mpas capaasiny M ix aryJyabHara mep-
neuabIKyaapa AB (peic. 317). r-M

Y mpacTopbl reaMeTPBIUHBIM MecIlaM IyHKTay, ¢ A
poVHaanmaJIeHBIX aj Aajs3eHara IyHKTa, 3 ayJIs-
erna ceepa.

Powic. 316

Poic. 317

MeTapg reameTpbIYHbIX Mecuay NyHKTay

AnHBIM 3 MeTazay palIsHHA 3aJad Ha maldyaoBy 3’ ayjaderiia
Mmemaod nepacsaisHHs 08Yx zeamempuvluHvlx mecyaly nynkmay. Cyt-
HacIlb Ar0 3aKJiovaellna ¥ HacTyIHbIM. Haxall nmrykaHbsl IIYHKT 3a-
IaBaJIbHsE, HAIIPBIKJIAJ, HEKATOPBIA A3BE YMOBBI: reaMeTpPbIUHAE
Meclia MyHKTay, IIITO 3aJaBaJIbHAIOND IEePIIyI0 YMOBY, — I'aTa He-
Karopas ¢irypa F, (axkpy:KHacib, OiceKTpbica ByTJia, CAPIA3iHHBI
MePIEeHIbIKYJIAP i I'. 1.), a reaMeTpPbIYHAE MecIla ITyHKTaY, IITO 3a-
laBaJbHAIOIb IPYTIyI0 YMOBY, — rarta ¢irypa F,. [llykaubsl IyHKT,
K1 HaJeXbINb i Qirypsl Fy, i Girypsr F,, 3’ayaderiia myHKTaM ix
nepacAYdHHA. Y NIpPbIBAaTHACI[I, MeTaJaM IlepacsausHHsS ABYX rIea-
MEeTPBIYHBIX MecIlay IIyHKTay paIllaHa acHOyHasd 3amgauva ab mady-
JIOBe TPOXBYTOJIbHiKa IIa TPOX CTapaHaX.

e I 3apaHHi ga § 31
c'; ‘3 | PALIAEM PA3AM
4l KNO4YaBbliA 3a4aubl
3apava 1. Ilabydasaub ynympor dadsenaza 8yzna NYHKmM, PoyHQA-
addanenv. a0 cmapon 8yzna Ha 3a0ad3eHylo adneznacyb m.
PamosuaHe.
Anmanis. Haxaii manseunl Byraax BAC i1 azgpssak gay:KbIHEH m

(pwic. 318). Yce myHKTHI, pOoyHaaamajJeHbIA aJl CTAPOH ByTIJa, Jd-
JKaib Ha OiceKTphice Byrya. Tamy ITyKaHBI IYHKT JIS:KBINL Ha
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—n B OicexkTprice Byria. 3 iHmrara 60Ky, yce IIyH-
KThbI, aAfajieHbld ajJ cTapaHbl ByrJia Ha aj-
K b gernacup m, JAKaAIb HA [O3BIOX IIPAMBIX,
m TapajleIbHBIX CTapaHe ByIJla i 3MeITYaHbIX
- [] _ an se Ha agaeryacii m. IIlykausl myHKT Oy-
A

I3e 3HaxXOA3iIIa Ha IIepacAuYsHHI Ha3BaHBIX

Peic. 318 IBYX TeaMeTPBIUHBIX MecIlay IIyHKTay.

ITadymoBa. 1) Byayem mpamyio b, mapayeabHyio npamoinn AC,
3 iX aryJabpHBIM IIEpPIEeHIBIKYJIApaM, POYHBIM m (KJoYaBas 3ajaa-
ya 2 § 30).

2) Bynyem OicexTpricy Byriia BAC (acHOyHas 3amaua).

3) ¥V mepacAuYsHHI OiceKTphICHI i mpaMoi b aTphIMJIiBaeM ITyKaHBI
nyHKT K.

Horkas. Apmgerjiacipb HaMiK mapajeJbHbIMi mpambiMi b 1 AC
poyHa m. 3HaubIllb, i agjerjgacib ag nyHKTa K ga crapanbl AC
Byriia BAC poyHa m. Yce ODyHKTBHI OiCEKTPBICHI POyHAaIIaIeHbI
aJl cCTapoH ByrJa, ¥y ThIM JiKy 1 nyHKT K. IIyakT K 3amaBajbHse
narpabaBaHHe 3aaydbl.

3apava 2. Ilabydasayb mpoxsyzonbHik na 03610X cmapanax a
i bieviwbtni h,, anywuanait Ha cmapanry c.

PambsuHe. 3ayBasKbIM, INTO y aryJbHBIM BBIDAAKY iCcHye naBa
TPOXBYTOJIbHIKI ca cTapanami a, b i BeimbIHEN A, (pBICc. 319, a, 0).
ITa6yngoBa (poic. 320). 1) Bynyem mapaJyielbHbISI IpaMblsd m i n
3 ajJjierjaciiio h, mamisk imi (KJrouaBas 3amaua 2 § 30).

2) Bynyem ayry 3 mpHTpaMm y nyHkie C i pagslycaM a, SKas Ie-
pacdakae mpamMyo m y nyHKTax B i Bj.

3) Bynyem nyry 3 maHTpamM y IIYHK- he
me C pagblycam b, dArKada nepacsxae a
npamyio m y nyakne A. Tpoxsyrompmi- b
ki ABC i AB,C — myKaHBIA. '
C n
a) 6) O
a a b he
a b b
h. he .
B B A m

Poic. 319 Poeic. 320
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Hokas3 BbIHIiKae 3 maOyZoOBBI i ToapaMbl ab ajJerjaciii mamisk
napaJieJIbHbIMi IpaMbIMi.

HacnmenaBaunue. IlakoabKi mepneHALIKYJIAP MEHIIBI 3a Haxije-
HYIO0, IIpaBeA3eHyI0 3 Taro K OYHKTa Aa aaHOM IIpaMoii, TO 3a-
Jadya MoOsKa MeIlb palllsHHe, TOJbKI Kami h < a i h < b. Kaii
h<a, h<bia=#b, To 3agaua mae aBa pammmuui. Kaxi a = h
i a < b, TO TPOXBYTOJbHIK IIpaMaByToOJIbHBI, 1 3ajjadya Mae agHO
pamsHHe. Kani A < a i a = b, To 3amaua mMae aJgHO paIIdHHE —
payuabenpaHnbl TpoxByroJbHik. Kangi 2 > a abo h > b, To 3amaua
He Mae pallIsHHAY.

- PALLUAEM
CAMACTOMHA

276. Ha niockacti gagsensl IyHKTBI A i B. 3Hai3ie reaMeTpbIu-
Hae MecHa nyHkKTay M IJIocKacIii, AJad AKiX:

a) agpasaxk AB 3’ayadelilia acHoBaul payHaOeapaHara TPOX-
ByroabHika AMB;

0) agpasak AB 3’ayiserniia 0akaBoll cTapaHoil payHabempa-
Hara TpoxByroJyibHika AM B.

277. Ha mmockacii mgaaseHbl TyHKTHI A 1 B. 3Haiiasime reame-
TPphIYHAE Meclla mMyHKTay M mjockaciii, Aasa aKix:
a) AM = MB; 0) AM < BM.

278. Jlam3eHbI A3Be IlepacAKaJbHBIA HpaMblsd. 3HaMA3ile reame-
TPBIYHAE MecIla IITYHKTay, poyHaaagaIeHbIX aJ I'9ThIX IPaMbIX.

279. 3umainazime reamMeTpbIuHae MecIla IPHTPAY aKpysKHacCIe,
KOMKHAA 3 IKiX Impaxoasilb mpas ABa Ja3eHbIsd IIYHKTHI.
280. ITaGymyiime TpoxByrosbHik ABC:
a) mma crapaHe a, BBIIIBIHI Ak, i Byrie B;
0) ma crapaHe a, BBIIIBIHI A, i cTapaHe b.

281*. lagsennl agpas3ak AB. 3uaiisine reameTpeluHae Mecila BApP-
IIBIHBb ITPAMaByTOJbHBLIX TPOXBYTOJIbHIKAY 3 rinmaTsHysait AB.

282%*, ITabynyiille mpaMaByroJibHbI TPOXBYTOJBHIK IIa rilmaTsHyse ¢
1 BBIMIBIHI A,.
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NAABOA3IM

[} &
Mol | sbiHiki

w N

Bepaem

. fIkia ameparpli IIphI palIdHHI 3agau Ha Ma0yJOBY MOXKHA BBEIKOHBAIlb

IBIPKYJIeM, a AKigd — JiHenKau.

. AcHOVHBIA 3amaubl Ha NaOymOBY.
. drambl palvHHS 3aJavybl HA Ta0yIOBY.

Ymeem

. Pamans acHOyHBIA 3amaubl Ha Ta0yAOBY.
. BymaBaip TpOXBYTOJIbHIK:

a) ma O3BIOX CTapaHaxX i Byrjie mamisk imi;
0) ma crapaHe i AByX IPBLJIETJILIX Ja sie ByIJax;
B) IIa TPOX CTapaHaX.

. BymaBanp mpamyio, AKasa IapajeiabHa OaAs3eHaWl i mpaxonasimb mIpas

Iaa3eHbl ITYHKT.

PaanbHaa 2ceamempbin

Ha mpaKThInbl Ophl afcyTHACII IBIPKYJIA aKPysKHACIh OyAVIONb IIPHI Aa-

maMo3se BAPOYKi 3 IPBIBA3AHBIMI A se KaHIoy KaJakaMi. 3aMalaBayIibl aa3id
KaJIOK i HaIATHYYIIIBI BAPOYKY, APYTiM KaJKOM IPauYspPUBAIOIb aKPYKHACID.

10

3apaya. Heabxodna pasbiuv KAymoOy U @opme
poyHacmaponHnaza mpoxeyzoavHika ca cmapanoit 10 m, y
10 4eHmpoL AKOU 0y0d3e pasmewnana kKpyzaas kaymoa Ovls-
mempam 4 m (pric. 321). V 8ac écuv aapojra 0ayicoiHéll

15 M, memposas niHellka i HeKAAbKI KAJLKOY.

Ckiangime aarapbITM pAaIlldHHSA T'dTAall OpPaKTBIUYHAN
3amaunl, 3pabime aoOrpyHTaBaHHe. IIpHI T3TBIM KaphIC-
Poic. 321 Tarmeca ThIM (paKTaM, IIITO IMYHTP POYHACTAPOHHATA TPOX-
BYTOJBbHIKA 3HaXOA3iIma ¥ MyHKIle MepacIusHHA Ar0 Me-
IbIAH (BBIIIBIHL, OiCEKTPHIC).

—

T s b0 ek s
TR TR S

4




176 basa sepay na reameTpsli. 7 knac

Capaa3iHHbI
Cyme:xHbBIs BepThIKaabHBIA
TMePHEeHIBIKYJLAD
180° .
1 2 BicekTpsica
IIpsiMeTsI poyHacii Pavuat ﬁ
TPOXBYTOJBHIKAY ayHabepaHeI

VYaaciiBacii ITpeiMeTsI

AN AN
2 N AN
3 N N

thNH

A

BII

B

379

@ ITapaneabHBIS IPAMBLA

CyMa BYIJIOY TPOXBYTOJbHIKA

3HeIHi ByraJ

ITprimersI-yaacmiBaciri poyHm 14,2

— 180°
C 180°
‘ ‘ >Q 3amausl HA Ma0yI0BY
TpoxByrombHika BiceKTphIichl
a
—i
@ HapoyHacup TPOXBYroJbHiKa ,b_. ‘_/7< ﬁ((

C I Y N,
! - + ,

a<b+c b

>

=)

c Byriia, poyHara ngajaseHamy

b<a+tc ,
c<a+tb A )K
¢ i // I

Karar, aki 1aKsmn Caponsine! afpsska  IlepmeHABIKYIApPA
cynpaus Byraa y 30° [
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ba3a Begay na reameTpbli
7 Knac

Bepgaub i ymeub gaka3Baub

1. Cyma cymeXKHBIX ByrJjoy poyua 180°.
2. BepThIKaJabHBISA BYTJIBI POYHBIA.

3. JI1o0bI HYyHKT capdsA3iHHaAra IepHeHAbIKYJIdpa na aApss3Ka
poVHaaamaJeHbl aJ KaHIIOY raTara aapa3Ka.

4. JI100bI MYHKT OiCeKTPBICHI ByIJia pOoyHaaAgaJeHbl af CTapoOH
ByTJIA.

5. TpoxByronbHiKi pOYHBIA:

1) ma n3BIOX cTapaHax i ByrJje maMmisK imi;

2) ma crapaHe i ABYX IIPBLJIErJbIX Ja fe BYIJIax;
3) ma TpoxX cTapaHax.

IIpamMaByrobHBISI TPOXBYTOJBbHIKI POVHBIA:

1) ma gByx KaraTax;

2) ma KaTaIe i NPBLIErJbIM BOCTPBHIM BYTJIE;
3) ma KaTale i mPOIliJIerJIbIM BOCTPBIM BYIJIE;
4) ma rimaTsHy3e i BOCTPBIM BYTJIE;

5) ma karale i rimaTaHyse.

6. Y paymabeapaHBIM TPOXBYTOJBbHIKY BYTIJIBI TIPHI aCHOBE
poVHBIA, a OiceKkTphIca, MpaBea3eHass 3 BAPIILIHI Ja aCHOBBI, 3’ dY-
JdelIia Aro BBIMNIBIHEN i MeabidgHaii. Kani ¥ TpoxByrojbHiKa aBa
BYTJIbI POYHBIA, TO €H payHabeapaHbI.

7. I3Be mpambld, IapajieJibHBISA Ja TPAIANA, TapalebHbIA
namixk caboii. Kaji HakpuIKJIEerabld BYIJIbI POYHBISA, a00 aamaBen-
HBIA BYTIJIBI POVHBISA, a00 cyMa aJHacCTapOHHiIX Byrioy poyHa 180°,
TO IpaMbld IIapajieJIbHbISA i HaagBapor.

I3Be mMpaMblsd, MEePIEHAbIKYJIAPHBIS Oa TP AN, MapajelbHblsd
namisk caboii. IIpamas, mepneHILIKYIApPHAS Aa aJHON 3 mapaJieib-
HBIX IIPaMbIX, HEePHIEeHILIKYJIAPHAA i Ja APYyroi mpaMoii.
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8. Cyma Byrioy TpoxByroabHika poyua 180°. 3HemrHi Byraza
TPOXBYTOJbHIKA POYHBI CyMe JBYX YHYTPaHBIX BYTIJIOY, HE CyMesK-
HBIX 3 iM.

9. Jliobasa crapaHa TPOXBYTOJbHIKa MeHINIasd 3a CyMYy [A3BIOX
iHIIBIX ATO CTApPOH.

10. KaraT nmpamaByrojpHara TpoOXBYroJbHiKa, K1 JAKBIIb Cy-
mparnb ByrJaa y 30°, poyHBI IajoBe TimaToHY3bI.

Bepaupb i BbIKapbiCTOyBaLb

1. BiceKTphIChI CYMEKHBIX BYIJVIOY Vy3aeMHAa IIePIeHIBIKY-
JAPHBIA.

2. JI1o0bI TYHKT csapdA3iHHara NeplIeHALIKYJaApa Oa aapasKa
poVHaanmaJieHbI ajJ KaHIOY raTara aapa3ka. Kaai myHKT poyHa-
annajieHbl a7 KaHIOY aJapa3Ka, TO €H JISKBIINbL Ha CAPIA3IHHBIM
MepPIeHABIKYJAAPhl Aa TraTara anapaska. CApsas3iHHBI TepIeHIbI-
KyJIIp — TeaMeTpPbIuHae MecIla IIYHKTay, poyHaaamaJieHbIX a]l
KaHIOy aJpasKa.

3. JI100b1 MyHKT OiCEKTPHICHI ByTJIa POYHaaAdaJIeHbl alf CTAPOH
Byrya. Kajsi myHKT yHYTpBI Byrjia poyHaaamajieHbl aji CTAPOH BYT-

Ja, TO €H JISKBIIIb Ha OiceKTphIice ByrJia. bicekTpbica — reame-
TPhIYHAE MecIla IIYHKTay YHYTPBI ByTJia, poyHaaAgaJIeHbIX aj cTa-
POH ByT.IA.

4. 3HeIIHI ByraJ TPOXBYTOJIbHiKaA OOJIBIILI 3a JIOOBI YHYTPAHBI
ByTraJj, He CYMesKHBI 3 iM.

5. Y TpPOXBYroJIbHiKY cympaiib OOJIbINAail CTapaHbl JAMKBIIb
OOJBIITLI ByTaJi, CyIpallb OoJbIllara ByrJa — OOJIbINIas cTapaHa.

6. CApsa3iHHBIA MEePHEeHABIKYJISAPhI Ja CTAPOH TPOXBYTOJbHIKa
mmepacakaimolna y agHLIM IIYHKIE. I'9Tbl DYHKT 3’Ayjadeliia I9H-
TpaM allicaHail KaJisd TPOXBYTOJbHiIKa aKpPYKHACIIi.

7. Kani ¥ TpoxByrojbHiKa BBIIIBIHA 3’ Ayjadelia OiceKTphicai,
a00 BBIIIBIHA 3 AYyJderiia MeabldHali, ab0 MeAbITHA 3’ AyJjasdeIriia
OicexTphIcail, TO TPOXBYTOJbHIK payHaOeIpaHBbI.
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8. BiceKTprIChl TPOXBYroOJIbHiIKA MepacaKapIa V aTHbIM
IIyHKIE.

9. KaTar mpamaByroJibHara TPOXBYTOJIbHiKAa MEHIIIBI 3a Tima-
TAHY3y. [Jsd HaxiJeHbIX i HMepHeHILIKYJSApa, NpaBeA3eHbIX 3 ai-
Haro ImyHKTa Ja aJHOW mIpaMoil, cIpaBAAJiBa: NMepIEHABIKYJIAD i
IpaeKIblsd HaxijieHall Ha IPaMyI0 MEHIILISI 3a HaxijJeHyio; 00Jb-
miayi mpaekIlbli aAmaBsgae OoJblllad HaxijieHas, POYHBIM IIpaek-
IBIAM aAIaBAga0Nb POVHBIA HaXiJIeHBIA.

10. Y mnpamaByroJibHBIM TPOXBYTOJBHIKY MeIbIAHA, IIpaBe-
I3eHas Ja rimaToHys3bl, pOyHA maJjoBe TrinmarsHys3bl. Kami menbiaHa
poyHAa maJjioBe CTapaHbl, 1a SKOI AHA IpaBe3eHa, TO TPOXBYTOJIbHIK
IpaMaByTOJIbHBI.

11. Yoicaubsl Byraj, sKi abamipaeliiia Ha AbIIMETP, — IIPaMBbI.
12. Cyma ByrJ/ioy 4aThIPOXBYTOJbHIKA poyHa 360°.
13. AcHoyHBIS 3amaubl Ha Ma0yaOBY:

1) mabymgoBa TPOXBYroJibHiKa Ia TPOX CTapaHax;

2) mabymgoBa OiCeKTPBICHI BYTJIA;

3) mabymoBa ByrJia, poyHara gaja3eHaMy;

4) mabynoBa CAP3A3iHBI aApPI3Ka;

5) mabymoBa mpamoii, IEepPIEeHAbLIKYJIAPHAN Aa Aaa3eHai.
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AAKA3bI

MhaBa 1

2. A. 3. a) 30 cm; 6) 21 oM. 4. 90 cm. 5. a) He morymp; 6) MOryIib.
8.96 c™m. 9. a) 48 cm; 6) 144 cm. 10%. a) 22 cm; 0) %(a + b). 12%, IIpa-

mass EG nepacaxkae AM i AD. 15. 70 cm. 16. 14 cm. 17. 24 cwm.
18*%. 49 moyuwix abaporay. 19%. 3 cm. 21. a) 4 BocTphis; 6) 3 Ty-
meid. 22. 51°. 23. 30°. 25. 50°. 26. 33°. 27. 66°. 28%. 115°.

29*, 2) 100°; 6) %(a + B). 30. a) 140°; 6) 105°; B) 39°40". 31. 125°.

32. 75°. 33. 130°. 34. 120°. 35. a) 20°, 160°, 160°; 6) 110°, 70°,
70°; B) 90°, 90°, 90°. 36. L1 = £4 =99°, L2 = 45°, /3 = 36°.
37. /1 = £33 =125°, /2 = /4 = 55°. 38. 243°. 39. 60°. Yiaiusle,
mTo 3 + 3y =3 - 180°i a = y. 40. a) 104°; 6) 140°; B) 72°; ) 105°.
41. B). 42%, 180°. 43*. 108°, 72°. 44*. 15°, 15°, 30°, 30°, 45°,
45°, 90°, 90°. 45. a) 42°; 6) 138°. 46. 65°. 47. 4. 48. 80°.

Mhasa 2

51. MN = 6¢cm, NK = Tcm, MK = 5cm. 52. /K = 30°, LE = 90°,
ZD = 60°. 53. Vce cropaunl ma 12 am. 54. a) 32; 6) 58; B) 30;
r) 46. 55. 8 cm. 56. 20 cm. 57. 22 cm, 24 cm, 44 cm. 58. 4 : 5.
59. 8 m, 12 M, 16 M. 60. 144 cm. 62*%. P, =Fka + kb + kc =
=k(a+b+c)=Fk-P.65.36 1m.67.42 cMm. 68. 6 c™m, 5 cm. 75. 21 cm.
76. 30 cm. 79. 56 cm. 81%. 6 cm. 84. 20 cm. 85. 4 m. 86. 45 cm.
90. 18 cm. 91. 64 cm. 95*%. 26 cm. 98*% 20 m. 100. r) 61°.
101. 14,4 cm. 102. 42 cm. 104. 26 cm. 106*. 20 cm. 107%. 12 cmMm.
111. 84°. 113. 17 am. 119. 7,5 m. 120. 42°. 121. 12 cm. 122. 56 cMm.

fhasa 3

129. ¢ || e (peic. 175). 134. He mepacararomma. 139. a | ¢, b | d.
142. c || d, c |l e, d || e. 144*, 18. 145. a) 125°; 6) 118°; B) 38°;
r) 97°. 146. 235°. 147. 120°. 148. 50 cm. 149. 4 cm. 150. 108°.
151. 70°. 154. a) 124°; 6) 142°;, B) 84°. 155. 72°. 158. 24 cm.
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159%*. 8 cm. 160%*. ITabynayiile mpamMyio, mapajeJbHYy0 aJHOM ca cTa-
pou Byria. 163. 120°. 164. 32°. 165. Ha 100°. 166. 69°. 169. [la-
Kaskpire, mro AAOB = ACKD, K(4; —-4), npagoy:xksbiie CD na
nmepacausuusa 3 Boccio Ox. 170%. He, manpaBinbHae. 171%. He,
HAIpPaBiJIbHAE.

fhaBa 4

172. a) 70°; 6) 70° B) 60° 1) 30°. 173. a) 80° 6) 8; B) 12;
r) 28°. 174. 100°. 175. 150°. 176. 10°. 178. 40°, 50°. 179. 24 cwm.
182. 36°, 72°, 72° 183. 70°. 184. 122° (r;. KJHOYaBYIO 3ajza-
gy Ne 2 ma c. 120). 186*. 66°. 187*. 26°. 188*. 360°. 189*. 15°,
15°, 150°. 193. 6) 36°30’; B) %oc. 194. 7 : 6 : 5. 195. 72°, 72°, 36°.

196. 130°. 199%. 130°. 200%. 60°. 201*. 36°, 36°, 108°. 202*, 23°.
204. 60°. 207. 12 cm. 211. a) 3’ ayadaromniia; 0) He 3’ AVIAIONIIA; B) HE
3’aynamwomnmna. 212. a) 25 cm; 6) 9 cm, 9 cm. 213. a) Heswbra; 6) Heslb-
ra. 216%. 15 m. 217%. a) ¥ nyuxkie C; 0) Ha agpasky AB. 223. 8 cMm.
225. 32 cm. 227%. 264 cm®. 231. 64°. 232. 40°. 233. 30 cwm.
236*. 50°. 239. 74 cm. 240. 19 cm. 241. 60°. 242. 32 cwm.
243. 72 cm. 244. 36 cm, 12 cm. 245%, 48 m. 246. 2 cm abo 8 cm.
247. 17 cm. 249. 16 cm. 250. 38 cm. 251. 8,1 cm. 252%, 6 mgm.
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Cran AnsHaka
Hasgy- Inist i mposBimTaa Byq96Har.a HaBYYIHITY
YaJbHBI JTamaMOKHiKa 3a KaphICTaHHE
HaBYY9HIIA
rox TIPBI BYY30HBIM
aTpbIMaHHIL JarnaMoKHiKaM
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20 /
20 /
20 /
20 /

ByusbHae BbImaHHE

Kaszakoy Bausepsiit Yiansimipasiu
TEAMETPBIA

Byusb6ubI JamaMoKHIK A 7 KJjaca

ycTaHOY aryJbHaWl CAPSIAHAN amgyKarlbli

3 Oejlapyckaii MoBail HaByYaHHS

2-e BbIJaHHE, BRIIpAayJeHae i JamoyHeHae

3ar. papakupli I'. A. Babaesa. Pagakrap /1. I. Cimanosiy. Macrak A. A. JHoanojjckasn. Macranki
pazakrap A. A. JHO0anojjckas. Toxuiunae pamaraBaHHe i Kamm’'iorapHasa Bépctka I. A. [Jydxo.
Kapoaxkrapst B. C. Kasiuykas, A. I1. Txip, I'. B. Anewka.

Iagmicana ga Apyry 31.05.2022. ®apmar 70X 100'/,,. ITanepa adcernaa. l'apHiTypa IIKOIbL-
"Hasdg. pyk adcerHbl. YM. APyK. apk. 14,95 + 0,33 ¢ops. Vi.-Beia. apk. 9,6 + 0,4 dops.
Teipack 13 013 sk3. 3akas

BrimaBenkae pacmyOiikaHckae YyHiTapHae mpaanpeieMcTBa « Hapognas acsera»

MinicTapcerBa ingapmarsli Pacuyoaiki Bemapycs.

ITacBemuanne a6 g3ApsKayHall paricTpallbli BeIgayia, BBITBOPILHI,
pacmayciofsKBaJbHiKa ApyKaBaHBIX BhIgaHHAY Ne 1/2 anx 08.07.2013.
IIp. Ilepamoskmay, 11, 220004, Minck, Pacuy6sika Benapycs.

AnkpriTae aknbigaHepHae TaBapbicTBa «Ilamirpadrambinar ima . Komaca».
ITacBeguanne a6 g3ApsKayHail paricTpalibli BeIgayia, BBITBOPILHI,
pacmaycioKBaJbHIiKa qpyKaBaHbIX BeIgaHHAY Ne 2/3 or 10.09.2018.
Byaxn. Kapskaneyckara, 20, 220024, Minck, Pacny6uika Bemapycs.



