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MNepeamoea

Tlepepmosa pna yyuis

Jlopori ppysil

MeTa maHOrO MiAPYYHHKA — OOIOMOITH B&M BMBUMTH PO3JiN reoMeTpii,
Nl HA3WBAIOTE cTepeoMeTpiero. ¥V monepeHiX KIacaxX B BUBYAJIH B OCHOB-
HOMY BIACTHBOCTI IINOCKUX (iryp, Tenep IPHUCTYIAETE A0 BUBYEHHSH IIPOCTO-
ponux o6’exTiB. ¥ mporeci BUBYEHHA CTepeoMeTpil B BIOCKOHATIOBATHMETE
¢noi HABMYKHM JIONiYHOrO MHCJEHHs, POSBHBATHMETE [POCTOPOBl yABIEHHS,
yMillHA B JYMK&X MOJEJIOBATH HOBI reomeTpuyHi ¢irypu i 6yaysarH ix rpa-
(hiuni 306parkeHHs.

3acBOOIOYH cTEepeoMeTpiro, BH Oyaere 03HAHOMIIOBATHCH 3 HOBUMU Ieo-
MCOTPHYHMME MOHATTAMH 1 3aKOHOMIpHOCTHEMM, 06araTo 3 SKMX YIPOJOBXK
eropid JIIOAM SACTOCOBYIOTH y BHpOOHMYil misnbHOCTi, BUKODPHCTOBYIOTH
n npxitexTypi # mupommci. Opeprxani 3HAHHS JIONOMOXYTH BaM 3pO3yMi-
TH, HOMY TeOMEeTPHYHI BIacTHBOCTI BUKIHWKAIOTE HE3MiHHHI iHTepec TBOPILIB
npexkpacsoro. Hanpuxknan, Teopermk mucrenrsa Panuvoro Bigpommxenns,
rrnanificeEuil yuenwuii JTleon Bartict Ans6epti (1404—-1472) niggpecaoBaB 3Ha-
"wenHs reomeTpii B xuBonuci, & rediansHuil Gpannyssruii apxitextop XX cr.
lapns Exyap Jle Kop6ioase (1887—-1965) BinsHauas, 1m0 HABKOJMIIHINA CBiT
¢ cpiTOM reoMeTpii i CBOIMM XYHOMHIMM Bpa)keHHsAMH JIOAUHA 30008’ s3ana
came reomerpii. Teopu xygomxuukis enoxu Bucokoro Bigpomsxenus Jleonap-
J0 na Bingi (1452-1519) i Ans6pexTta Tiopepa (1471-1528), penusi coopy-
JUl npXiTeKTOpiB CTAPOBMHM TA CYyYaCHOCTI MepeKOHIUBO CBixYaTS IIPO Te, 1110
reoveTpis 6yna i 3aIHIIAETHCH 3aKOHOMABULICI0 MOAM B NMMTAHHAX rapMoHil
™ I(pﬂCH.

bBasxaemo, 1mob BUBYEHHH IBOro IpeAMeTa TPHHECJO BAM 3aJ0BOJIEHHS
™ NePEKOHAJIO B IPABOTI BHAATHOIO (paHIy3sKONO MaTeMaTaka i ginocoda
Linesa [Mackans (1623—-1662), axuit BBAXKAB: «...TOT'O, XTO BOJOAIE reoMeTpielo,
I3 HAYKA IPOCYBAE HACTINBKM JANEKO, 1[0 BiH BUABNAETHCHA 030poeHUM 86-
COMOTHO HOBOKO CHJIOKO».

Kinbka 3ayBakeHb IIpo T€, AK KOPUCTYBATHCH MiIPYYHUKOM.

('ucTeMy HABYAJBHOTO MaTepiany HiAPYYHHKA 3 KOXKHOI TeMU HABEeAEeHO
i AnoMa piBHAMM.

Ocnosnuii mamepian MiCTHUTHECA B Iaparpagax, HOMEpH AKHUX IIO3HAYEHO
cunim Konsopom, Jodamroeuii mamepian (Homepu naparpadiB IIO3HAYEHO
CipuM KOnLOpPOM) NPH3HAYEHHI JUIA OBOJIOAIHHA TeMmowow Ha Oinbmr rawmbo-
womy pisHl (HANPHUKJIAA, Mg BUKOHAHHA CKJaJHIIINX 3aBlaHb 3 reomerpil
JORHINITHBOTO HE3AJIeKHOTO OIIiHIOBAHHSA 3 MATEMATHKH). YYeHb MOXKe OHaHy-
e HOro SK CaMoCTiliHO, TaK i M KepiBEMIITBOM YUUTeNA B PA3i BHBYEHHH
teamMeTpll HA AKaIEeMIYHOMY pPiBHI, & MOXe CKOPHCTATHCA HUM JNs CHCTeMa-
THUHOIO BUBYEHHA reoMeTpil Ha NpoginbHOMY piBHi.



TNepeamosa

Ha pnouarky 6Garatsox naparpadgis HaseneHo doeidkosi mabauyi, ki
MIiCTHTH OCHOBHI OBHAYEHHSA, OBHAKM TA BJIACTHBOCTI pO3MIAyBaHHUX NOHATH
remu. Jlan o3HEalioOMIEeHHS 3 OCHOBHUMM ilesiM¥ IIoJ0 PO3B’sA3yBaHHA 3ajay
HARCGACHO UPUKJIAAH, V AKHX KpiM PO3B’fA3AHHA MICTUTBHCH TAKOMK KOMEH-
map, Mo JONOMOMe CKIACTH IIIaH PO3B’S3YBAHHA AHAJOIiYHOIO 3aBJAHHS.

4 meTor 3aKpiIlyIeRHsI, KOHTPOJIO i CAMOKOHTPOJIO 3aCBOEHHS HAaBYalb-
noro MaTepiany nicns KoHOro naparpada 3anponoHOBaHO CHETEMY 3allHTAHE
i supas. Bignosigi Ba 1i 3anuTaHEA i IPUKJIaAW PO3B’A3YBAHHS AHAJOrIYHUX
BUPAB MOXKHA BHAWTH B TeKcTi maparpacta. CrcreMy BIIpaB Io OCHOBHOTO Ma-
TepiaJy DoAaHOo 3a TPHOMA PiBHAMHM CKJIamHOCTI. 3adavi cepednvozo pieHs NO-
AHNUEHO CUMBOJIOM «°», NEIN0 CKIagHIUI 3adayi docmammbozo pieHs IOAAHO
63 (103HAUKU, 8 3adayi 8UCOK020 PigHA CKIAAHOCTI IOBHAYEHO CHMBOJIOM « ».
Y rexcri naparpadiB 38IIPOMOHOBAHO CHEIiasbHI OpPiEHTHDH, LIO AO3BOJIATH
OIAHYBAaTHA METOAYU PO3B’A8YBAHHA GaraThoX 3a1a4 nornubrneHoro piBeA. Bid-
noeidi i exasigxu [0 OGLNBEIIOCTI BIPAB HABENEHO Y BiAOBiZHOMY pO3iii.
IIpo okpemi nikasi daxTH, MOB’A3aHI 3 iCTOpi€E PO3BUTKY reoMmeTpii, BH
nisHaeTecs, npoyATaBmin «Bigomocti 3 icTopii». ¥ KiHNI migpyuHuKa B jo-
JRTKY HABEI€HO NOBiIKOBHII MaTepian 3i IKiNBHOrO KypeCy ILIaHiMeTpii.

YMOBHI NO3HA4eHHS

roJIOBHE B HABYAJBLHOMY MaTepiaii
MOYATOK PO3B’A3aHHA 3agaui
3aKiHYeHHHA PO3B’ABaHHA 3ajgaui

NIOYATOK OOI'PYHTYBAHHHA TBeDAKeHHH

Ce AV

3aKiHUYeHHA OOI'DYHTYBAHHA TBEPAXKEHHS




Nepeamosa

ITepenmoBa mis BYMTESH

[IponoHoBaHUI MiAPYYHUK CIPAMOBAHO HA PEAJNi3AIi0 OCHOBHMX IOJIO-
meenn KoHUennii npodinkHOro HaBYAHHS B cTapuiidl uwikosi, Ha opraxisanixo
oroOeTiCHO-OPlEHTOBAHOIO HABYAHHA MareMaTHKH. Ili[pyuyHHK nmiArorosie-
1o BIITOBLAHO M0 YMHHOI NporpaMy 3 reoMeTpii akajgeMiyHOro T2 Ipodinb-
woro piBHIB i mporpaMH Ta 3MIiCTY B30BHIITHBOIO HE3AJEIKHOr'O OIL[IHIOBAHHS
d MRTEeMATHEKHA.

$lx Bimomo, y HaBuaHHiI HiApYYHUK BHKOHYE ABi ocHOBHI pyHENII: 1) €
JoKepelioM HaByaabHOI iH(popMalil, 1mo poskpusBae nepenbayeHuit oCBiTHIMH
¢ranIapTaMM 3MicT y AOCTYOHIN ans yuuiB ¢opwmi; 2) € sacobom HapuaH-
13, Ba JOIIOMOIOK SKOro 3/iHCHIOETHCST OpraHisallisi HaBYAJILHOI'O IIpoIecy,
y ToMy yHc)i # caMoOCBiTa yUHiB.

BigzHaurMo OCHOBHI BiIMiHHOCTiI IIPOIIOHOBAHOrO IiAPYYHHKA B peajisa-
1ii ux YHKIIA Bix iHIMX MigpyYHEUKIB 3 reomerpii.

Ile deopienesuil nidpyyruk, y KOXHOMY pO3Iiii AKOro, Nopsj 3 naparpa-
(paMu, 10 NPUSHAYEHI AN OBOJIOAIHHA YYHAMM CTAHAAPTOM MATEeMaTHYHOL
ocRiTE Ha aKageMiyHOMY piBHI, € cucTeMaTHYHWI mMaTepiana aas opraxisamii
i1IMBIAYATBHOL YHM KOJEKTHBHOI pobOTH 3 YUHAMH, AKi HIKABIATHCH MaTe-
MITHKOIO. 3AIpOIIOHOBAaHUH NONATHOBHH MaTepias MO HA BUKOPMCTOBYBATH
I jif opradisanii HaBYAHHA reoMeTpii Ha NpodinLHOMY piBHI.

OcHosruil mamepian, AKUil NoBUMHi, Y nepuiy Hepzy, 3aceoimu Y4Hi,
empykmyposano Y opmi dosidkosux mabiuyb, HaBeICHUX HA NOYATKY Ha-
parpaga. Tomy mijf yac IIOsICHEHHs HOBOI'O MaTepiany AOULJBHO NpaliOBaTH
3 TiAPYYHHKOM 32 BiAmoBigHmMu TabinMIgMU Ta pHCYHKaMH. ¥Yci norpibHi
1osicHeHHs i o6r'pYHTYBAHHSA TEX HABENEHO B MIPYUHHAKY, aJe KOXKeH yueHb
MOKe obMpaTH BJACHMII piBeHbL O3HAMOMIIEHHS 3 IMMH OOI'DYHTYBaHHSAMH.

Migxpecnumo, mo Gyas-skuil MApyYHUK 3 reomerpii mMae 3a6esmeumnTis
e TiIJILKM O3HAMOMJIEHHS YYHIB 3 OCHOBHHMH IE€OMETPUYHUMHU IMOHATTAMH
ra ix BnactuBocTaMH (TO6TO AATH MOMKIUBICTE (OPMYBATH B YUHIB 3HAHHHA
1 reomerpii), a it popmMyBaHHA crocobiB Ail i3 muMH noHATTAMH (T0OTO MATH
MOIuBicTs (popMyBaTH B yuHiB BimmosinHi yminus). Tak, cucremy ymos,
HA SIKY PEeaJbHO CIIMPAETHLCH y4YeHb, BHKOHYIOUH Aii, NCHUXOJOrM HA3HBAKOTH
OpPi€HTOBHOI OCHOBOMIO Aii. KO yYHAM IPONOHYIOTH AOCHThL 3arajibHi Opi-
€HTOBHI OCHOBM JJIsfi PO3B’fAI3YBAHHSA BIANOBIJHUX 38BAAHE V BHIVIALL CIelli-
aJBLHUX NPaBUJ Ta AJII'OPUTMIB, TO KamyTh, 1110 IM NPONOHRYIOTHLCA OPIEHTOBHI
OCHOBH [PYTOro i TpeThoro THIIB. 3a3BHYail y NiIPDYYHUKAX 3 reoMeTpii ans
10 xnaciB yYHAM NPOIOHYIOTH TiNBKHM 3Pa3KU PO3B’A3YBAHL 3aBlaHb. Y4YHI
po3B’SA3YIOTH Il 3aBAaHHA CAMOCTiilHO, OPIEHTYIOYHCH HA IIi 3pa3ku (Tobro iM
MpONOHYIOTL OPiEHTOBHI OCHOBU Hepuioro Tumy). Take HaBuaHHA nependa-
yae, 10 yUYeHb CAMOCTIITHO BUKOHAE CHCTEMATH3AIil0 TA Y3araJlbHEeHHSH CIO-
cobis miii, OpieHTYIOYHNCH HA 3pa3KH, 1 BHAIIHUTE AnA cebe opieHTOBHY OCHOBY



é lNepeamosa

poas’ HuyBAHHA POSINSAHYTUX 3aBAaHb. K npasusno, y TAKoMYy pasi opieHTOB-
i OCnoBa, 1[0 CTBOPIOETHCS B YUHS, € HEIIOBHOK 1, KpiM TOro, 4acTo He yCBi-
JOMACHOI0 HEM: YVUYeHb HE MOXKe IOACHHUTH, YOMY, PO3B'A3YI0YM 38BIaHHS,
nin BUKOHYBAB caMe TakKi JofaTKOBi mobyaoBu yn o0uMCIIeHHs, a He iHIIi.

I3 wiel npUYMHY OJHUM 3 NPUHHOUIIE N00YAOBY IIPOIOHOBAHOIO MiJpyd-
nnicn 6yI0 BUAiNeHHA ANA VYHIB OPIEHTOBHUX OCHOB BiANOBiHOL AisinbHOCTL
# poan’ A3YBAHHA NreOMEeTPHYHMX 3aBasb OeanocepefHLO B MiipyY4HUKRY. Tomy
BANCNMBOIO CKJIAJOBOI0 pOOOTH 38 IPONOHOBAHUM IiJPYYHWKOM € OOroBODEH-
nn subopy BifnoBiAHUX Opi€HTHpPIB Ta INaHiB po3B’A3yBaHHA 3aBAaHb. Ilo-
sicHel s MeTOHiB po3B’sSI3yBaHHA BEAyTH 33 TAKOI CXEMOIO:

Poze'a3anna ' Komenmap

K moxcHa 3ammcaTH pO3B’s3aHHSA 3a- | K MOXKHA MipKyBaTH I 4Yac pos-
Jlnai B’A3yBAHHA 3ajayl

3a Takol mojaui HABYANLHOTO MAaTepiany KOMEHTap, V HKOMY IOSC-
HIOCTHCH PO3B A3AHHS, HE 3aBAXKAE COPHUIHATTIO OCHOBHOL ifel TA IaHY
poss'aA3yBaHHS 3apAaHb nesHoro tuny. Ile gese smory yusesi, AKuil yxe
#ncBOiB cIoci6 po3B’AI3yBAHH#A, 32 JONOMOIOK HaBeeHOro NMPHKJIaNY 3raja-
TH, AK PO3B’A3VBATH 3aBlaHHA, A& yuyHeBl, AKOMY moTpifHa KOHCYIBTAIllA
3 pO3B’ASYBAHHA, — OTPHMATH JETAJTbHY KOHCYJIBTAIII0, [0 MICTHTECSA B KO-
MenTapi.

SaBAAKY BUALIEHHIO IeBHUX OPi€HTHPiB poboTH 3 MPaKTHYHNMHK 3aBAAH-
HHMH KYpPCY, BARETHCS YACTHHY <«HECTAHNAPTHUX» (3 TOYKU 30pY TpagMIii-
HUX MiApYYHHUKIB) 3aBAaHb [IEPEBECTH B PO3PAJ «CTAHAAPTHHUX» (HaIIpUKIas,
anndi 31 3HAXOKeHHS BificTaHell Mid muMobixkEuMu npaMumn). Ile gosso-
Js1¢, 30KpeMa, 03HAaMOMMTH YYHIB 3 METOAAMH pO3B’sI3yBAHHSA CKJAXHIIITNX
ICOMeTPHYHUX 38BJaHb, AK1 IPONOHYIOTH Y 30BHIITHBOMY He3aedXHOMY OIli-
MIOBAKHHL 3 MATEMATHKM, Ta 3 OPOPMIEHHAM IX pPO3B’A3aHHS.
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AOTYHA NOBYAOBA LUKIABHOTO KYPCY NMAAHIMETPII.
METOAU PO3B'A3YBAHHA TEOMETPUYHUX 3AAAY

1.1. AorluHa nobyaoBa LIKIABHOTO Kypcy nAaHiMeTpil

Tabnuusa 1

1. AKCIOMM NAAHIMETPIT

l. AKCIOMU HaAEXHOCTI

Il. AkCioMKM B3AEMHOTO PO3MILLIEHHA
TOHOK Ha NpPRMIH | NACLLMHI

Yepes rouxu C i D
MPOXOAMTE €uHA IpsaMa b.

B L ]
A B C
A a i @ —2Z
Toura BnexurbMixk TouxkaMuAiC.
Ac€ea,Bea
& D b

ITpsaima a poabuBae MIOIIHHY
Ha ABi miBmromuaK o i f.
Touxu A i B nexars
V PiSHMX NiBIJIOLIHHAX;
Toykn C i D (a6o M i N) nexars

B OIHiH miBnyonmHi. ~

IIl. AKCioMU BUMIPIOBAHHA Ta BIAKAGAGHHA BIAPI3KIB i KyTiB

a B

-y

AB=a>0

p >
o]

C  Ac-4B+BC

O m .4 :

[ -

™~
Bigpizoxk OA = m ~ €OHHMIH.

Z ABC = n°® > 0°

£ COD = 180°

n® B

o A

Z CAB = n° — eguHEH
(0° < n < 180°).




§ 1. NorvHa nobyaoBa LWKIABHOTO Kypey NAaHIMETPI

Ipogosxenus Tab.

‘ Z AOB = £ AOC + £ COB

O B -

IV. Akcioma icHyBaHHA TPUKYTHUKE, L0 AOPIBHIOE A@HOMY

€

Bega
Yepes Touky B Mo)XHa NPOBECTH

et Sl
B Ha IolHHi He Ginbin SK OHHY
! ' npsMy, IapajenbHy AaHii.

2. O3HAHEHHSA, O3HAKHU TA BAACTUBOCTI TEOMETPUYHUX OITYP | BIAHOLLEHD

O3HA4YEHHSA O3HAKA
BKJIOyae B cebe xapaxTepmc- /03BONIsE AOBECTH, o Girypu, AKi
THYHI BIACTHBOCTI [pirypn poO3rnAaAawTLCH, € TAKMMH, L0 IO-
Tpi6Hi abo 3B’s3aHi HeobximHuM

criBBigHOIIEHHAM (piBHiCTB, nOAiG-
HICTH TOILO)

FEOMETPUY4HI
DINYPU ABO BIAHOLLIEEHHA
(piBHicTH, NOAIGHICTS, MapatenLHiCTS,
MepIeHHKYISPHICTE TOLIO)

l

BJNIACTUBOCTI
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EEE [oscHeHHA K oOrpyHTYBaHHA

1. Jlorviuna nobynoBa WKINBHOTO Kypey naanimverpii. Axciomu niagime-
rpil. HikinsHuil Kype reomerpii fae yABJIeHHA PO JOTIYHUIEA (e lyKTUBHMIT)
meros nobynoen Haykosol teopii. Jloridno erporuii kype reomertpii Gyay-
10T TAKHM YMHOM: IepeiyyioTh OCHOBHL NreoMeTpHYHI NOHATTH, SAK1 BBOAATE
Oea osnauens, ane © BIACTHUBOCTI BUPAXKAKIOTH B AKCIOMaX; BHKOPHCTOBYIOYH
OCIOBI MOHATTA H aKcioMu, JAa0Th O3HAYEHHSI HOBHUX TOHATH, (PDOPMYJIIOIOTH
TH MOBOAATE TEOPEMH 1 TAKHM YWHOM PO3rIAAAITE BJIACTHBOCTI reOMeTpHY-
uux (piryp. OcHOBHiI O3HaYeHHSA Ta BJACTHBOCTI Qiryp Ha IJIOIuHI, AKi BH
miEuaa B Kypei reomerpii 7-9 knacie (v Taxk spasoMy Kypci ninasimerpii)
nasegeno B Tabn. 1-16 gopatky.

Y mKINBHUX OiJPYYHMKAX, AK MPABHIIO, HA MOYATKY KYpCY HABOAATE TPH
OCHOBHUX [OHATTS MJIAHIMETPIi: «TOYKA», «npsAMas», «BigcTanbs. s 6insmocTi
HOHATE, 10 POSTIANSITECA AaJi B Kypei muaHiMerpil (¢Komos», «Kpyre, «Bigpi-
HOK», «ITPOMiHB» TOIIO), AAIOTH O3HAYEHHA. AJle YacTO HABOJASTH HE BCi aKciomm,
ucobxigni nus nobyIoBH MIAHIMETpil, — JNA COPOINEHHS BHKJIAAY fefki 3 akci-
oM He (QOPMYJIIOITE, X048 ABTOPH IX i BHKOPHCTOBYIOTH.

HasefieMo OfIHY 3 MOKJIMBHX CHCTeM aKciom muianimerpii. Ii sanpononysas
JUIA LIKiTBHOrO Kypey reomerpii ykpainceruii akagemik O. B. Iloropenos.

3anponoHoBaHi akcioMu! MOXKHE POSNOAINUTH HA I'STH rpyn (AuB. Ta-
1o nyHKT 1 Taba. 1).

1. Axciomu HanexcHocmi,

I,. Aika 6 me Gyna npsAma, iCHYIOTH TOYKM, N[0 HANEXKATH Wil NpsmiM,
i TOUKH, AKi He HamemaTs ik (puc. 1.1).

1,. Yepes Gymp-suki asi pismi TouxH MOKHA NpoBecTH NpaAMY, i 10 TOrO X
7KK oauy (puc. 1.2).

11. Axciomu 83aemHo020 po3miwyenHa MOYOK HA npamiit i naowjuni (axci-
OMM TIOPANKY).

I1.. I3 TpLOX TOYOK HA MPAMiIN ONHA i TINBLKM ONHA JIEKHMTH MiXK HBOMA

iluum\:n (pue. 1.3).

B, c D b A B C 4
A a @ B T T —

Puc. 1.1 Puc. 1.2 Puc. 1.3

Bupas «rouxka B mexxuTs Mix Toukamu A i C» ozHayae Te came, IO
i supasu: «1odkm A i C nmexxaTes no pisuai 6oku Bix Touku B» abo «To4ukH
It 1 O newxars o ogwH 6iK Bi ToukM A». 3a [onOMOrow npHiiMEeHHHMEKA
«MiJK» JIJIA TOYOK IPAMOI BBOAATEH TOHATTH Bi[IpisKka NPAMOI Ta MiBOPAMOI
{(npomens).

' laneaeni akciomy He NpH3HAYEH] [JIA 3anam’ ATOBYBAHHA. YYHAM HOCTATHEO OPi-
cwrysnties B 1x amieri. Binsm nopHy cHeTemy akciom nnaHimeTpil HaBefeHo Ha . 21.



§ 1. NoriyHa nobByaoBa LWKINBHOTO Kypey naaHiMeTpil

lHnrapaemo, 1o eidpizicom AB Ha3UMBAETHCH YACTUHA MPAMOI, 1[0 JEXKHUTH
M roukamu A i B (8xi HasuBawTthk KiHyamu eidpisxa). Ilienpamorw, abo

11

NpaseneM, Ha3MBAKOTE YACTHHY NPAMOI, SKA CKJIAJAETHCH 3 YCiX TOYOK Hiel
wpeMot, (o Jexarhk no oaul 6ik Big panol i Touxu. Ils Touka HasHBaeTHCH
novamrxosoy moywkowo nisnpamoi. Pisxi nisnpsiMi oagniel # Tiel camol npsiMmoi

al CHIBHOKIO [IOYATKOBOK TOYKOIO HABMBAIOTHCH JONOSHANLHUML,

Ounexciit Bacunwosuu IToropenos — BHAATHMH BITUMSHSHMH MaTeMaTHK, yde-
s 3i ciToBuM im’sM, akagemik HaniosansHol akagemii Hayk VKpaiHu, akageMik
I"wiieskol axkagemii HayK, 3acHyIKEHHH Mif9 HAYVKM i TexHiKH YKpalHu.

(). B. TIloropenoe vapoausca 3 Oepears 1919 p. B cenmmmyi Kopoua Ben-
ropojcbirol obnacti (Pocisn), saximume XapkiBcekuil pepykaBHHME yHiBepCcHTET
y 1941 p. i BilicekoBo-TioBiTpsRY aragemino im. M. €. ¥ykorceroro (Mocksa)
n 1945 p., HaBuaBea B acmipaHTYpi npu MoOCKOBCHLKOMY AepKaBHOMY yHiBepCHTETI
ini. M. B. JlomoHOCOBa, MpAaIIOBAB ¥ BENHKHAX HayKoBuX ieHTpax Paganacexkoro Co-
way 18 Yrpainu. PigkicHe MoefHAHHA MATEMATHYHOTO TA iHIXEHEPHOrO TAJAHTIB
N0 KPYr HaykoBmx iHTepecie O. B. IToropenopa. Voro mpamni sigsocsaTs-
) 0 TeOMeTpil «B LinomMys, OCHOB reomeTpii, Teopii aubepeHnmiarTbEUX DiBHAHB
Y MNCTKOBMX TOXiAHKMX, Teopil cTilfikocTi npyskHuX oD0ONMOHOK, MHTAHE KPIOTeHHOIO
CNeTPOMAITMHOOY Y BAHHA.

[Toropesop — aBTOP MiIAPYYHMKIB 8 yCiX OCHOBHMX pO3Aiiie reoMetpii nns BuH-
KX HABYAJILHMX 3aKAaj1B, 1o Bnpiauémca OPHIiHANLHICTIO BUKNALY MaTepiany
‘i MATEMATHYHOIO cTporicTio. Bararo it yenimmrO BiH nMpamioBas Tako Ham MHTaH-
MK BAOCKOHANCHHS MKinbHOI maremMaTuyHol ocBiTi. CTBOpeHH HUM MiAPYYHHK
reomeTpii crIpAMOBAHO HA POBBHTOK JIOTIYHOro MHMCJIeHHS Ta sfaibHOCTEH yuHiB.

Ha Gyaisni XapkiBckKoro HamioHaaesHoro yHisepeutery im. B. H. Kapasina, ne
nanuascs i npamosas 0. B. Iloropenos, BCTAHOBNEHO MEMOPIANLEY AOMIKY.

1270 ge Z29W0p
P yruseGINTET| AYUsSLE | SgaUOE LS
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I,. lipuma po3GHBAE NIOWIMHY HA ABi MiBIIOMMEM.
Ile posburra Mae Taki BnacTuBocTi. SIKINO KiHIl sAKorock Bigpiska Ha-

JEKATL OANTA NIBIJIOLNKHI, TO BiAPI30K HE NMepPeTHHAE NPAMY.
Sl KiHUl Biipisxka HajeXaThk PisHMM HiBlUTomMHAM (I He HaJeXaThb
Jnniil npsaMiii — rpaEMLi miBIIOIGMH, AK& BXOAWUTH i J0 OfHIEl MiBILIOLIH-

uit, i Jjio Apyroi), To Biapisok neperuHae npsamy (puc. 1.4).

1. Axciomu eumipiosanra ma eidkiadanHa 6idpisxie i xymie.

I11,. Koxunit sinpisox (puc. 1.5, a) mae nesHy HAOBMKHHY, Oinbumry Bix
nysasn. Jlopxuna Bigpiska gopieHIoE cymi aosxkun yactum (puc. 1.5, 6), Ha
saKi Bin poséuBaeTsca Gyab-AKOK HOro BHYTPIIIHBEOI TOYKOIO.

A a B A B C
AB=a >0 AC =AB + BC
a (]
Puc. 1.4 Pne. 1.5

I11,. Ha 6yne-sikiii nisopamiii six ii mowaTkosol Toukm (puc. 1.6) moxna
BiAKJACTH BiApPi3or nanoi posxuuu (OA = m), i 1o TOro * TiNBKM OpMH.

a 180°
0 m A B 7o C 0
ZA_BC — no > 00 ACOD — 180°
a (i]
Puc. 1.6 Puc. 1.7

IIL,. Kosxrmil KyT mae nesHy rpaxycay mipy, 6iasury six myas (puc. 1.7,
a). Posroprymnit Kyt popismioe 180° (puc. 1.7, 6). I'pagycna mipa kyra no-
piBnioe cymi rpagycaux mip kyTis, Ha ki BiR po36uBaeThCa GyNb-SIKHM NPO-
MeHEM, IO NPOXOAMTE Mik ¥oro croponamu (puc. 1.8).

III,. Bin Gyne-sxoi npamMol B AaHy HiBIJIOUMEY MOHA BIIKNACTH KyT 3 1a-
HOK rpaaycHoI0 Mipoio, mexrmoxo 3a 180°, i xo Toro x Tinskn oxmu (puc. 1.9).

Axciomu II1, i III, no3BONISAXOTE YBECTH NOHATTA KOOPAMHATH TOYKH HA
ipsamiit, T06TO MOCTABATH Y BifinoBiAHICTE KOXKHIN Touni npsmoi milicHe guc-
A0 TRK, 110 KOMM X, i X, — KOOpAMHATH TOYOK A i B, T0 noBKuHA BiApiska
AR nopismoe | Xy~ :.t:Ai (puc. 1.10).

1V. Arxcioma icHYsanHA MPUKYMHUKQA, W0 JOPi6HIOE aHOMY.

1V ,. §Slkuit 6u He 6yB TPMKYTHMK, iCHYC TPMKYTHHE, IO AOPIBHIOE HOMY,
B jiliomMy poamimeHHi BigHocHO naHoi misnpsamoi (puc. 1.11).
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A

C A B

. o A n° B 0 xa xB x
() B o
ZCAB = n° — epunuit AB = IxB—xAl
W/ AOC + £ COB (0 < n < 180)

Puec. 1.8 Puc. 1.9 Puec. 1.10

V. Axcioma napanrenvHux Npamux.
V,. ‘lepe3 TOuKy, 1[0 He JEKMTh HA JaHIH NpAMiH, MOKHA MPOBECTH Ha
naomuni He 6inpu 9K ofHY NIPAMY, Napajiensny nawii (puc. 1.12).

-

B -

.-".-.-
e~

¢
W a
A A1 B] /

A AIBl(}1 =A ABC
Pue. 1.11 Puc. 1.12

JdasgHaYMMO, o ANA no0yAOBM reoMeTpii MOXKHA BHKOPHCTOBYBATH PisHI
cucremu akciom. Hanpuknag, 3amicts aKcioMmu napajenbHUX NPAMUX B3ATH
i akciomy rTBepiykeHns: «CyMa KyTiB TpHKyTHHKa gopieHioe 180°». Togi
THepIRKeHHA: « Yepes TOYKY, 110 He JEXKHUTH HA JAaHiil npamiii, Ha niowmsHi
MiKKHA MPOBecTH He OLIBII AK OJHY NPsMY, NapanenbHy AaHiii» NOBOAATH
K TeopeMy.

Y OGarathoX migpyYyHHMKAX HJaHiMeTpil B XoJil NoBeeHHs O3HAK piBHOCTI
TPHKYTHHMKIB BUKOPMCTOBYIOTE HE AKCiOMY iCHYBAHHA TPUKYTHHMKA, PiBHOIO
JUHOMY, & HAKJIAJAHHA OJHOTO IAHOTO TPUMKYTHHUKA Ha Apyruil. Inaxie kamy-
Wil, K OJ/iHe 3 OCHOBHHMX BHMKODPHCTOBYIOTH NOHATTH «HAKJAJaHHs» 1 (irypw
HWBAJKAIOTH PIBHMMHM, AKIIO IX MokHa cyMmicTutH nHaknazanuam, [Io6 Take
nonenenHa 6ya0 KOPeKTHHM, NoTpibHO sadiKeyBaTH B crnenialpHMX aKcioMax
wincTuBocTi Haknanauus. lle Moxxua s3pobuTH, SKINO, HAIPUKIAZA, PO3YMITH
naKnaaaHHA Giryp SK neBHy BianoBigmicTs' mMix Touxkamu aBox ¢iryp. Ilpu
1LLOMY He TLIBKH TOYKaM jauoi dirypu, a i Oyas-sKiil Todni mioLMHH CTa-
HHTHLCH Y BIANOBLAHICTE NEBHA TOYKA L€l MIOLIWHHA, KA 33J0BONBHAE TAKHM
aKecioMam:

1. SHAruio opy HAKNANAHHI CYyMIINMAXTECA KiHI NBOX BiapisKiB, To cyMi-

anThes 1 cami BigpisKU.

! Harapgaemo, 1110, YCTAHOBIIOWYH BLANOBITHICTE Mix gBoMa irypami, KOKHIH
roui opuiel Girypy cTaRnATH Y BIANOBIHICTE €AMHY TOYKY APYTol girypH.
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2, Jlowinpunii Kyt 31 cTopoHaMd a i b MoykHA HakjmacTH Ha piBHUA
i"mmy KyT 3i croponamu a, i b, nipoma crnocobamu: 1) Tax, mo npo-
mitn @ CyMiCTHTBCH 3 IIDOMEHeM a4,, & npomine b — 3 npomenem b ;
2) raK, O NPOMiHb 4 CYMICTUTBCH 3 npomesem b, a mpomins b —
4 IPOMEHeM a, .

3. Byas-sika dirypa nopieaioe cama cobi.

4. Sxue dirypa F nopisuioe dirypi F,, To dirypa F, nopissuioe ¢irypi F.

H. $xmo oirypa F, nopisuie dirypi F,, a ¢irypa F, nopisuioe diry-

F,, To dirypa F, nopisrioe ¢irypi F,.

Hix bauumo, ni axcioMy BigNOBLIAIOTH HAINTMM HAOYHUM VABJIEHHAM PO
mniaganag i piedicers diryp.

Harazaemo, mio micis BBeIeHHA NOHATTS PYXY AK NepemeopeHHA 00HIEL
icypu 6 inwy, npu axomy 3bepizaomucs 6i0cmani mix 8i0nosioHUMU MOy-
KaMu, JABATIOCH 3arajlbHe O3HAaYeHHHA piBHOCTI Giryp, sfike i BUKODHCTOBYBa-
Jlocs B mofaibimoMy Kypel naamimerpii (muB. tabn. 5 nomarky). Hsi ¢izypu
HAIUBAIOMBCS PIBHUMUL, SIKW0 B0HU Nepesodambes pyxom odna 6 odny (Tobro
nBi irypu HasHBAOTHCH PIBHUMM, AKIIO icHye BianmosigHicTs Mix Ix TOuKa-
MH, IOpH fAKiil Bigcrani Mix mapamMu BinmoBimgHHMX Touok Giryp piBHi).

2. OsHavenHs, 03HAKM TA BIAACTHBOCTI reomerpwuynmx ¢iryp i signomens.
¥ nyurTi 2 Tabn. 1 noxkasaHo 3B A3KHU MiXK NOHATTAMM ¢«OSHAYEHHSA», «03HA-
Ka», «BJACTUBICTB» Yy BUIVIAAL cXeMH (CTPLIKaMM TO3HAYEHO MOMJIMBI Ha-
NPAMKY BUKOPHCTHUHHS BiANOBIIHUX TBEPIKeHB).

Poarnanemo, Hanmpuraj, O3HAYEHHs, O3HAKY i BrmacTuBicTh napaneno-
rpama (oue. taba. 7 ponaTKy).

IMaparenorpaMm — pe YOTHPMKYTHHK, Yy AKOIO IPOTHJIEHK-

HAYEeHHA 2 ;
Os Hi CTOPOHH NONAPHO NapajenbHi

Ko B YOTHPUKYTHUKY AiaroHasi NepeTHHAXOTHCH i TOY-
Osznara KOX IlepeTHHY [IiNATBCA HAaBMiJ, TO Ielf YOTHPMKYT-
HHK — napajegorpam

Banracmusicms | ¥ napanesorpama IiaroHasi TOUKOX NepeTHHY NiAATHCA HABIILT

VpaxoByiouy sMiCT INOHATH «O3HAYEHHSI», «O3HAKA» TA «BJACTHBICTH»
i 3B'MIBKM MiXX HMMH, ofiepKyeMo Take. HKIgo HaM BigoMo, HANPHUKIAA, L0
JAaHUR YOTUPHKYTHUK — IapajejorpaM, MM MAEMO IIPABO CKOPHCTATHCH Horo
BJIACTHBOCTAMM, siKi 3adikcoBasi abo B o3HauYeHH] (IPOTHJIEKHL CTOPOHH Napa-
nensHi), abo B crieliaNIBHUX TeopeMax (AiaroHasi B TOYL NEepPeTHHY OLIATHCH
naBmis) Tomo. A AKINo notpibHO AOBECTH, L0 JaHW YOTHPHKYTHHMK € napa-
JIEIOrPAMOM, TO KODPHMCTYBATHUCH WMOro BJIACTHBOCTAMM MM HE MAEMO IIpaBa.
V usoMmy pasi cnij seepHyTHCH ab0 10 o3Ha4YeHHA (HOBECTH, 100 Y PO3TsSmy-
HAHOr0 YOTHMPHWKYTHHKA NPOTUIEXHI CTODOHM NONapHO NapaiensHi), abo mo
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i (HQUpUKIaA, J0BECTH, 10 YV A8HOI0 YOTHPHKYTHHKA AlaroHasn B Tounl
HepRerNY JIRTBCHA HABIILI).

A4, Teopemu Ta Tx BuaH. K y)xe 3a3HauaI0CcA BHUINE, Iicins BBeJeHHH OCHO-
nunk nodNTL nnagiMerpii Ta axciom, saki GiKcyloTes BIACTHBOCTL DMX IO-
WITE, WINCTUBOCTE iHIKX Giryp yeTaHOBIIOBAJIMCSH AOBEISHHAM BiINOBIHHUX
ioapen, JlopefleHHA TPOBOAMIMCA CTPOTO JIOTIYHMM HLIAXOM Ha OCHOBI akKci-
s | pnuine gopegeHux TeopeM. TakuM YHHOM OYJI0 OJIePIKEHO TeOMeTPHYIHY
PICTeMY TEePIYKeHb, TIOB’S3aHHX HHBKOI0 JIOTIYHHX 3ajexuocTeii. Bigomoc-
i1, M1 BUKOPHCTOBYIOTh JJI POSB’si3yBaHHA IJIaHIMETDHYHHX 3a84, HABe-
Aetio b aopatry «Cucrema onmopHHUX dakTiB Kypey nnaHiMeTpiis.

dnspauuMo, MmO TPaKTHYHO KOMHY TeopeMy Kypcy miaHiMerpil Mox-
i ¢pOpPMYJIOBATH YV BUIJIALL YMOBHOIO TBepKeHHS «fAxmo A, to B»,
av nivepord A mosHaYeHo ymosy meopemu, a B — ii sucHosok. Hanpu-
Wi, HKNQO B OPAMOKYTHOMY TPHUKYTHHKY NOSHAYMTH HOBXKHHY TrimoTe-
My uepes ¢, a NOBXUHU KateTiB — uepes a i b, To meopemy Ilighazopa
moknn chopmymoBaty Tak: «Hrmo TpuKRyTHHE ABC NpAMOKYTHHU 3 IIpH-
mum Kyrom C, 1o ¢ = a? + b%». ¥YmoBowo A wmiei TeopeMH € «TPHKYT-
unik ABC npaMokyTHMII 3 mpamMuM Kyrom C», a BHCHOBKOM B — «c? =

a’ + b%» (kBagpar rinoTeHysmu HOPIBHIOE CYMi KBajpaTiB KarTerTis).

HKujo mOMiHATH MiCAMH YMOBY i BHCHOBOK TeopeMH, TOGTO pO3rifHy-

inornepipkenas «fAxmo B, To A», i me TBepmKeHHA Oyne NpaBHIBHHM, TO
OTPUMAEMO TaK 3BaBY meopemy, obepHeny no nanoi. Hanpuxnan, nnsa teope-
mu Ilicharopa obeprene TBepmxenHsa: «fkmgo B TpurkyTHEKY ABC 31 cTOpOoHE-
mu a, b, ¢ ¢ =a?+ b? To el TPUKYTHHK NPAMOKYTHHI 3 NPAMHM KYTOM
('s reak npasusbHe. ToMy ocTanHe TBepIKeHHs € (GoOpMYyTIOBAHHAM TEOPEMH,
ubepuenoi no Teopemu Ilidaropa. Haragaemo, mjo He KoXKHA TeopeMa Mae
obepueny. Hanpurnayn, ana TeopeMd npo cymiksi kyTH: «Hkmo asa kyru
cymizkHi, TO iX cyma mopieHioe 180°» (ymoBa A — «IBa KyTH cyMixKHi», BH-
enosok B — «ix cyma popiBaioe 180°») chopmynioemo obepHEHe TBEepKeH-
n («fxio B, 1o A»): «fxmo cyma nBox kyrtiB popieHioe 180°, to ui KyTH
cymixkHi». Ile TBepAXKeHHA HelpaBMJIbHE, TOMY W10, HAIPHUKJIAM, CYMa JBOX
BOPTUKATBHUX OPAMHAX KyTiB JopiBHioe 180°, ane ui KyTH He € cyMizKHUMH.
(Orsxce, fJIs TEOPEMH Ipo cymikHi KyTH He icHye obepHeHol TeopemH.

4. Heobxipna i nocraTusa ymoeu'. J[leski MmaTreMaruyHi TBepJKeHHs iHO-
JU (POPMYJIIOIOTE 3 BUKOPUCTAHHAM IIOHATE «HeoOXifHa ymoBa» 1 e¢focTaTHsA
ymoBa» . [ToscauMo 1ii TepmiHu.

Y BUnDazky, KOIH yMoBHe TBepikeHHs «fKigo A, To B» npaBHIBHE,
VMOBY A H83UBaOTH HOCTATHBOIO A5 yMoBH B, a ymoBy B — HeobxigHoo
LA yMOBH A (IUB. cxeMy).

! Tleit maTepian € 000B’A3KOBMM TIIBKH /A KJaciB, fKi HABYAKTHCS 3a Nporpa-
M0 npodinsHOre piBHEA.



16 Pospin 1 CHCTEMATU3ALYA TA Y3ATAABHEHHA GAKTIB | METOAIB NAAHIMETPH

«HAxuo @, TO » — NpaBHJIBHE TBEPIIKEeHHA

A -— JNOCTATHH yMOB& B — neobxigsa yMoBa
ana B g A

Hanpuknaz, BIACTUBICTE CYMIMXHHX KyTiB: «HKIno KyTH cymixkHi, To ix
cyma gopisuioe 180°» micTHTE IBa TBepAsKeHHS: «KYTH CYMiXKHi» — TBep-
nxcesda A 1 «Ix cyma nopisaioe 180» — Teepmxenns B. Toni mHaBemeHy
BIACTUBICTEL MOMKHA chopMyIIOBaTH Tak: «Jlas Toro mob Kyt 6ynu cyMi>kHL
(TBepiennna A), Heobxidno, mob ix cyma popiBHioBana 180°» (TBepmken-
s B) abo Tak: «J[las Toro o0 cyma ABoXx KyTiB JopiBHioBana 180° (Teep-
pxenns B), docmamuvo, 1106 ui KyTu Oynu cymikHi» (TBepmkeHHa A).

YV BUnDAAKY, KOJH NDAaBUJIBHHEMH € 1 npsime TBepiikenHs «fkmpo A, TO
B», i obepuene «fHxmo B, 10 A», KoxkHY 3 yMoB A i B HasuBaloTe HeobxidHo0
i docmamuvow nna apyroi. Hanpurnazg, npamy teopemy Ilidaropa i oGepre-
Hy MoycHa chopMyJTIOBATH Y BUIVIAAL OHOrO TBepAKeHH#A: «Jlnd Toro miob
TpUKYTHHK OYB npaMokyTHHI, HeobXigHo i focTaTHRO, MO0 KBaapaT OfHi€l
CTOPOHM JOPIBHIOBAB CyMi KBaaparie ABoX iHumMX cropius. IHopi samicts
TepMiHa «Heobxi/iHO i1 J0CTATHBO» BUKOPHCTOBYIOTh TAKOXK CJIOBOCIOJNYYeHHS
«modi i miabku modi». ¥ npomy pasi octaHHE TBepikenHs Oyae chopmy-
nLOBaHO TaK: «Tpurkymuuk 6yde npamokymuum modi i minvu modi, Konu
Keadpam odHiel cmopoHu dopienie cymi keadpamie 080X iHWUX CMOPIH» .

TakuM YMHOM, HAABHICTL y (opMynoBaHHI Teopemu (UM 3aBAAHHS)
CJIOBOCHOJIYYEHHS «TOAI 1 TIILKK TOMi» BUMAraE [OBENleHHA AK NpsaMoi, Tak
i obepHeHOl TeOpeM.
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1.2. MeTopm po3B'A3yBaHHA NAGHIMETPUYHUX 3apay

Tabaunsa 2

| 1. Meroau po3s’a3yBaHHA reOMeTPHYHHX 3a/1a9

| I'omMerpudHI MeTOIU I l Ananituyri Mmetonu I

—

.

Tpis BiAHOCHO oci Ta TOUKM, mMapagenbHe

mepeHeceHHA, NOBOPOT, Noxi6HicTs diryp)
i BUKOpHMCTAHHSA PDiBHAHBL TA IX CHCTEM 4K

BeeneHHsA HeBigoMux Bigpiskie Ta kyrtis
BaacTuBocTed GyHKIiH

BHKODHCTAEHA «K.TIOY0BOIG» TPHKVTHH-
Ka, piBHOCTI Ta nogiOHOCTI TPHKYTHHKIE,
BJIACTHBOCTeH reoMeTpHUUHHX (iryp
Meros reoMeTpUYHHX NePETBOPEHD (CHMe-

Koopaunaruuit MmeTox
BexTopHUIT MeTo

MeTton nioin

2. BeeneHHA HEBIIOMHX IS PO3B’ A3YBaHHA
reoMeTpMUYHHMX 3a/a4 Ha o0YMCIeHHs

Opienmup

31110 yMoOBOIO reoMeTpUYHOI 3aa49i HA oOYMCcIeHHA B3araji He JaHOo Biapisku
a0 gaHi BigpiZKH Ta KYTH HE MOXKHAa 00’eHATH B 3DYYHHUI [ PO3B’ A3YBAHHSA
anjindl TPUKYTHHEK, TO 3a3BU4ail BBOAATE HeBimoMuil Biapizox (abo mesimommii
iyT, abo KinbpKa HeBLIOMHX).
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IlponoBxxenusn Tabu. 2

IIpuxaan

Kosaa gopiBHwe 10 cM.

Y pisuobesipeHoMy TPUMKYTHHKY MejniaHa, IpoBefeHA [0 OCHOBH, A0opiBHIOE
25 cM., O6yucHiTh niomy NBOTO TPHKYTHUKE, AKIIO PAJiye BIIMCAHOIO B HBOTO

Maran

Po3é’'sa3anna i komenmap

1. IHosnaxumo sAkoioce
Oyreoio, Hanpuxkaad x,
nesidomuii 8idpizox
(abo kyT, a6o Kinepxa
HeBilOMHX).

Hexait v piBHOOeipeHOMY TDH- C
kytauKy ABC (AC = CB) mepmi-
ana CM = 25 cm (aka € i Gicek-
TPHCOIO, 1 BHCOTOK) T& pajiyc
BOucaHoro Kona OM = 10 cm.
IIi BigpiskM He € CTOpPOHaMH
ONHOI'O TPUKYTHHKA. TomMy mns
posB’AdaHHA B3ajnadi BHGepemo
AKUi-Hebyap BiApisoK AK HEBi-
momuii. Heobxigno, njo6 Bubpa-
HUIT Bifipi30K Pa3oM i3 AaHUMU \
Bigxpjakanm YTBOPIOBAB 3PYYHI 1A A x M B
POGB’ASYBAHHA TPHKYTHHKH.

Hexait AM = x, ge x > 0. Llei#t Bigpisok moxxHa 06’€n-
HATH B OPAMOKYTHI TPMKYTHHMKM i 3 memiadow CM,
i 8 pagiycom OM.

(6]

2. Cnpobyemo cknacmu
pieHaHHA (Y1 cUcTEMY)
3 yeedeHuM HeGI0OMUM.

Is A AMC: AC=vVAM? +CM? =/x* +25% =/x? +625.
IIlo6 cknactH PIBHAHHSA, CKOPHCTAEMOCH THM, IO
LEHTP BIMCAHOTO KOJIA JEHHTH V TOYIl IEPeTHHY
GicexkTpuc: AQ — Gicexrpuca Kyra BAC. Tomi AO e
Takox i 6icekTpucow A AMC. 3a pnactusicTio Gicek-
TPUCH BHYTPIIIHBOIO KYTA TPUKYTHHUKA (AUB. IYHKT 3
Taba. 2) _31_(_3_3_(29_’ TobTo __--_""”’*625=-1-§,

AM OM x 10

3. Pose’asyemo odepica-
He pieHAHKA (94 cHCTEMY
piBHfIHE) 860 TlepeTBO-
pwemo itoro (ii) Taxkum
YHUHOM, 1106 nictaTH Bij-

HoBiL HA BAIMATAHHS
sanadi). 3 odepicamux
pose’asxie  eubupaemo

mi, 8Ki 3a00801bHAIOMb
ymosi zeomempuuHol 3a-
dayi.

IMlizgHocAYM OGMABL YACTHHH OJlepIKAHOIO PIBHAHHSA [0
KBaJApATa TA PO3B’'A3YI0YM OCTAHHE DiBHAHHSA, OTPH-
myemo: x2=500. Beiacu

x =+/500 =10v5.
(Ockinexm x > 0, To ApyTHi KopiHE ofjepaHoro pis-
HAHHA X= -J50_0 =—10JE He 3aJl0BOJIBHAE YMOBI 3a-
naui, i foro He 3aNMKUCYIOTH 0 PO3B’A38HHA).
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3akinuenHs Tabn. 2

5. Kopucmywuuce 3na- . i | . = -
it0enoro senununoio, da- Tonl 5,450 = EAB *CM = AM -CM =25x =250 (&)

emo 6i0nosidv Ha 3anu- | Bidnosids. 2505 cm2
manna 3adaui.

3. Bukopucrassa mMeTony IUIONK ANA PO3B’A3yBAHHA NeOMEeTPHYHMX 34784

3micm Oeaxkux sapianmie memody niou

Po3bumu danuil MHOZOKYMHUK KO YGCMUKY | 3aNUCGMU OKPEMO NAOWY 6CbOZ0
MHOZOKYMHUKG | OKpeMO cymy naow i02o YacmuM ma npupiéRamu odepicari
AeNUYUH.

H[06 snaitmu eidnowenna 6idpiskie, poamiljenux Ha o0Hil npsamiii, inodi Oy-
A€ KOPUCHUM 3aMIHUMU 8i0HOWEHHA 6i0pi3Kie 6I0HOWEHHAM NIOW, MPUKYM-
nuKie 3i CniibHOK0 BEPUIUHOI0, OCHOBAMU AKUX € po3enadyeani eidpisku.

Ipuxkaan

Hoeenith, oo GicekTpuca BHYTPIIHLOTO KYyTR TPHKYTHWKA OINHTH NPOTHIEMXK-
HY CTOPOHY Ha BiIPi3KH, JOBKHHH AKMX IPONOPUiiHI NOBKHHAM NMPHIETIHX
CTOpiH TPMKYTHHEKA.

ITnan Pozeé'asanna

Hexait AD = [ — GicexTpuca TpH-

kytHuka ABC 3i croponamu AB = c,

AC = b i <£ZBAD=/ZCAD=co , A
BD = m, DC = n. Toni, 3 onHoro Goky:
[[To6 sHajiTy Big-
HOLLIEHHA  Biapiskis
BD i DC, cnpobyemo

8= %cl, §ing, S,cp = 3bl, sin

1

JHANTH BIIHOIICHHHA | o cl sino
¢
waou{ TPUKYTHHKIB ig‘m=f—_=5 . (1)
ABD i ACD 3i cnine- | AP bl,sina
HOK BEepHIMHOK A,
OCHOBaAMHM fIKMX € |3 jnuoro Goky: S, m=§mh, )
JfaHi BLIpi3KHM (ToAi,
i BHCOTA IMX TPH- 1 mh B
KYTHUKIB, TPOBeeHa SnACD=lnhn i §.&_ Tl
4 BepmMHH A, Oyge . S.acp L T

CILIIBHOIO).
ITpupisHioroun npasi yacTueM BUpasis (1) i (2), omepaxy-

€MO —:1=§, uto i norpibeo 6yJsio HOBECTH.
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EEE [MoacHeHHRA i obrpyHTYBaHHA

Y kypci nnanimeTpii 7-9 KnaciB BM po3riAHyNIM 3HAYHY KiNbKicTh reo-
METPMUHUX 3884 Ta IX poss’sAsaHb pisHuMH MeTogaMu. JlaMO KOPOTKHHA
OIS POSTNAHYTHX THIIIB 38/1a4 TA METOAIB IX PO3B’A3yBaHHHA.

A BUMOrox0 reoMeTpMYHOI 387124 IX MOJKHA MOALIHMTH HA TaKi THNH: Ha
noseleHHs, Ha obYncIeHHdA, Ha Noby0oBY, HA JNOCHLIMKEeHHNA. 3818491 KOXKHOTO
i3 UMX THNIB PO3B’A3YIOTH PISHUMHM METORAMH, AKI YMOBHO NOAIJAXTE Ha
reoMeTpHYHL Ta aHaJdiTHYHI (auB. myuxT 1 Tabn. 2).

Haragaemo, 1o 3HauyHa YacTHHA TEOPEM KYPCY IJIaHIiMeTpii cTocyBanacs
reoMeTpii TpuKyTHHKA. e He BUNIAAKOBO, OCKLILKH po3B’A3YBAHHA baraTsox
3ajiay 3BOJUTHCA IO POBIIIAAY OAHOIO Y AEKIJIBKOX TPUKYTHHKIB. Tomy, ro-
BOpAYH PO reOMETPHYHI METOAHM pO3B ASyBaHHS IJAHIMETPUYHHX 3aj]ad,
MO?XHA YMOBHO BUILIMTH METOJ ¢KJOYOBOIO» TPHKYTHHKA. 34 UM METOLOM
y nauiii ¢pirypi notpibHo sHalTH TPpRKYTHHK (200 IeKiIbKa TPUKYTHHKIB), 10
JOCHiI3HeHHA AKOro (AKNX) 3BOJUTHECA PO3B sisyBaHHA 3aja4i. [Hkomm 3 niexw
METOI0 CIIOYATKY CJiii BHKOHATH SKYyCh
JIOJJATKOBY TIOOY/IOBY, HAIPDHKJIAJ Y YOTH-
PMKYTHHEKY IIDOBECTH AiaroHAJb.

Jeski 3 yacT0 BHKOPHCTOBYBAHUX JIO-
JATKOBHX mNODOY/0OB KOPHCHO naM’SATaTH.
3okpema, AKwWo 6 ymosi 3adavi Qizypye
mediana mpurxymuurxa, mo Oyeac 3pyy-
HuM npodosxumu ylo mediany 3a cmopo-
HYy Ha makxy camy eifcmane i donosrumu

Puc. 1.13 pucyrox 0o napanenozpama. Hanpuxnan,

v TpukyTHUKY ABC 3i croponamu BC =

=a, AC = b, AB = ¢ (puc. 1.13) npojosxxunmo megiany AM 3za cropony BC ua

Bigcradb (MD = AM = m ) Ta 3’eqnaemo Biapiskamm Touky D 3 Toukamu B

i C. Toxi orpumaemo napanenorpam ABDC, ockiieKu ioro giarosanii B Touni

nepeTuny ainATecA HaBmia (raba. 7 goparky). Ane cyma keadpamie diazona-
seil napanenozpama dopienioe cymi keadpamie ycix itozo cmopim:

AD?+ BC? = 2 (AC? + AB?), 60 (2m ) + a® = 2 (b* + ¢?).

3Rrincu
m, =22t

[Homi momaTkoBi MOGymoBM 3HiICHIOITH, BHKOPHCTOBYIOUHM II€BHI Ieo-
Merpuusi nepersopeHHs (nus. Tabua. 5 goparry). Hanpuxnan, pose’ssyovu
sJaduyi, nos’sazani 3 mpaneyielo, wacmo O6ysae 3pyLHUM suKopucmamu napa-
JAenvie nepenecenHa it Giunoi cmoponu abo diazonani (mue. y Tabn. 10 mo-
JWTKY JIPYTY i TpeTo nogaTKoBi nobynoen).
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Posp’sAsyroun reoMeTpuyHi 3aadui HA NOBENEHHsA, CIiJ NMaM’ATATH, IO
TBEPIYKEHHA NeAKNX 3 HUX JOBOJATL Memodom eid cynpomusenozo. Harana-
€MO #oro aMmicT:

1. PoGumo npunywennsa, npomurexcHe momy, wo nompi6ro dosecmu.

2. Cnuparouuce Ha axciomu ma meopemu. OMPUMYEMO 3 NPUNYLUCHHA

Hacnifok, aruil cynepevums ymosi abo sidomiii enacmusocmi.
3. Pobumo 8UCHOB0K, 140 Haule NPUNYWEHHA HenpasulbHe, @ NPABUNLb-
He meepdyceHHA, Wo nompibHo dosecmu.

BukopucTOBYIOUM METOJ [OBEIEHHA BiJi CYNPOTHBHOIO, SK IMPABMUIIO, PH-
CYHOK BHKOHYIOTH IO Ti€i reOMeTPuYHOI CHUTyanii, AKa BUILIKBAE 3 TPHITY-
niesns. Hanpuknan, poss’asansna sagayvi «JosexiTs, mo Ha nnomuHi npama,
AKQ nepemuHae o0HY 3 060X NAPANENbHUX NPAMUX, NepemuHac i 0pyzy nps-
MYy» MOme OyTH TAKHM.

® 1) Hexait npsami a i b napanensui. [Ipunyctumo, mo npsama ¢, mo
MepeTuHae MPAMY d B TOYIli A, He nepeTuHae npamy b (puc. 1.14).

2) Omxe, ipAMa ¢ NapanenbHa npsamin b.
Ane Toxi uepes TOYKY A NPOXOAATH ABI npsmi _/
a i ¢, mapaneybHi OpAMii b, IO CynepeuYnTs aK- a
p pa s yep /A

ciomi napajenbHHX.

3) Takum 4yMHOM, HaIe OPUNYIEHH:A He-
npasuiabHe, i Opsama ¢ 000B’A3SKOBO TepeTHe
i npamy b. © Puc. 1.14

IIpucrynawouu g0 posB’A3yBAHHA TreoMe-

TpUYHOI 3amaui, cmifl ypaxoByBaTH, [0 Maike KOMHA reoMeTpuvHa 3a8]a-
ya morpebye iHAMBIAYaABLHOIO NMigxoay, BHHaXizmmsocTi Ta inTtyiuii. IIpore
MOXKHA [aTH JeAKi saraJbHi peKoMmeHzamnii, mo OyayTk KOPHCHI mij uac
po3B’AsyBanHA bDaraTbox 38jad4.

Poss’sgyBaHHA NpakTHYHO Oyab-AKOi reoMeTpuyHOl 3amadi NOYMHA-
0Th 3 pUcyHKA. BiH noBuHeH 6yTH pocuTh JlakoHiuamM. Cnid so0paxcamu
auwe «@PyHryionyowi» yacmunu zeomempuynux ¢izyp. Tax, Hanpukian,
SIKIIO B 3a0a4i posrifafanTh pajiyc OIMMCAHOTO KOJia, TO 4YACTO MOXKHa He
306paxkaTn Koio (a 300pasuTH TIABKM #oro meHTp i pajaiye). Ase SAKmo
B YMOBi 3ajaui izeThbCA PO TOYKY KOJA, TO ioro 300pakeHHA Moe OyTH
KOPUCHUM JUisa posB’asannA. HeoOxif0no yHuxamu HaOMipHoz2o YycraadHew-
HA pucyrka. JIna UBOTO MOMHA, HANPHKIAJ, BUKOHATH BHHOCHI PHCYHKH,
o zo0bpaxkawTs ¢parmenTH aaHol KoHQirypaunii. 3 inmoro Goky, Kopwmc-
HO DesrmocepemHb0 HA PHCYHKY BKA3YBATH 4YHUCNOBL M OykBeHI 3Ha4YeHHHA
JNiHilHUX 860 KyTOBHX BeJIMYMH. 3a3HAYMMO, U0 € TakKi 3ajayi, y mporeci
pO3B’ABYBAHHA HKHMX NOBOAUTBCH YTOYHIOBaTH ocobnmBocTi woHQirypanii,
1LI0 POBIIANAETLCH, TA NePepobIATH MOYATKOBMIH PHCYHOK TAKHM YHHOM, 110
OCTATOYHOTO BUIIANY BiH HaOyBae nuIle OZHOYACHO i3 3aKi HYEHHAM PO3B’ A3Y-
BAHHHA.
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Posg’sisyioun reomMeTpHuHY 3amavy, Tpefa cniMpaTHCH He JMIle HA PH-
CcyHOK. Bin Moike «¢nigkasaTus, mo Akick TOYKM NeXaTh HA ONHIN nmpamii
yn HA ogHomy kojii. Ilpore B mponeci poss’sisyBaHHA mi ocobiamBocTi pos-
mimeHssa TouoK MoBuHEHI 6yTH 00r'pyETOBaHI 663 MOCHNIAHB HA PHCYHOK. IH-
KOJM DHMCYHOK MOX<e CTATH NPHYHHOI) HEIOBHOI'O PO3B’A3yBaHHA 3agadyi,
OCKLJTBKH Ti CIiBBiTHOIIEHHA, AKI BUKOHYIOTE HA HHOMY i 3AAIOTHECA OYEBHJI-
HUMM, Hacnpaszi motpebyoTh ¢neniansHOTO OOrpyHTYBaHHA. TOMy 3aBMIH
Hamaraiiteca so6pasury BCi MoxKAuBi KoHMirypamii, a moTiM 3a ZOTOMOTOI0
MIPKYBaHEL BiIKMHYTH 3aifBi (AKmo mi saiisi mificuo €). Haragaemo, mo nxo-
AATKOBI mMoOYMOBM HA IIOYATKOBOMY PHCYHKY, AKMMH BBOOATH HOBiL Bipiskm
T8 KYTH, IHOJL MONEruIyoTh PO3B’A3YBAHHA 38Jayi.

¥ sagauax Ha OOUMCIEHHSA MAE CEHC COOYATKY, He IPOBOAAYH ODYMCIIEHb,
BUSHAYNTH, AKI B3arasi BiIpisku Ta KyTH MOYKHA 3HANTH, BUXOAAYM 3 JaHHX
penuumnH. AK TIIBKH KO HBOro Nepeliky NOTpanuTh NOTPiOGHMIA BiApisok um
KYT, MOXXHA JIETKO CKJIACTH JAHIIOIKOK MOCHiJOBHUX 00YHCIIeHs, 0 IPUBEEe
[0 BMSHAYEHHA IIYKAHOI BeJHYmHA. [HONI TaKkmil «NpAMUE NOIIYKs KOPHCHO
JOTIOBHUTH TIOLIYKOM ILIAHY PO3B’ASYBaHHSA 3aja4i «Bifl mykaHOros, TodTO
BUXOAAYM 3 BUMOTM 3a7adi (Hanpukiaay, «mobd 3HAWTH IJIOINY BIIMCAHOIO
Kpyra, AOCTATHBO 3HAWTH HOTro pamiycs).

IIpoTe ni criocobu He 3aBMKAHM BAAETLCA 3ACTOCYBATH. ¥ TAKMX BUOAJKAX
AyKe yacTo ponomarae anrebpaiyHuii meToxm po3B’A3YBAHHA IeOMETPHYHUX
saja4y Ha obumcieHHs, NOB ASAHMIA i3 BBEIEHHAM HEBIIOMMX TA CKJI8JaHHAM
piBuanaA a6o cucrtemMu piBHAHL. ¥ OYHKTI 2 Tabn. 2 HaBeAeHO OpPi€HTHD,
AKMI A€ 3MOTY POSNi3HABATH cHTyanil, Koim norpibHO BBOAUTH HEBifo-
Mi BiZpiskm TA KyTH, & TAKOXK MPHKJIAM BignosigHoro poss’ssaHHsa. Buko-
pucrosywoum ueit merop daa ckanadarna pienarns do 3adavi, wacmo nopad
3 supaxnceHHAM OQHUX eneMeHmi6 yepe3 HeBi0OMi 3PYYHO 6eNUYUHY AKO20CH
enemenma 3 poszasdyeanol xongizypayii eupasumu dsivi wepes esedeni ne-
gidomi. Kpim TOro, He 3aBKIM, CKAAEBWU DIEHAHHA YU cucmemy pieHAHb 00
zeomempuy ol 3adavi, KOULNBHO npazrymu nosxHicmio ix pose’azamu. 3 odep-
HAHOZO PIBHAHHA YU CcucmeMu, y neputy wepey, caid anaxodumu mi Hegidomi
(uu ix xombinayiw ), axi doszeorame damu eidnoeidv Ha sanumanmna 3adavyi
(nus. poss’nsanHA 3anaui 2 HA c. 23).

V¥ rabis. 2 (myHKT 3) DOKA3AHO MOXMKJIMBICTE BUKOPHCTAHHSA METOAY ILIOIY
ANA PO3B’ A3YBAHHA NNAHIMETPMYHUX 38Ja4. 3MiCT Ta MPUKNAJM 38CTOCYBAH-
HSI KOOPAMHATHOIO TA BEKTOPHOTO METOMIB ANf PO3B’A3yBAHHSA IeOMETDHY-
HUX 3884 posrya=yTo B § 2.

B ﬂpmmaml po3n‘a3aHHA 3anay

V pisHob6iuni#t Tpanenii sucora AopisHOE 8 €M, OCHOBH HOpiB-
HI0XOTH 21 cM i 9 em. 3Ha#ZiTL pasiyc onnCaHOI'0 HEABKOJO TpAa-
nenii Kona.
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.~ Posemaawws  Komewmap

P Ilexait y Tpanenii ABCD (puc. 1.15)
Al = CD, AD = 21 cm, BC = 9 cm, BK
8 em (BEK L AD ). Axmo xono npo-
XO/AMTh Yepe3 woTupu Toukm A, B, C,
[), To BOHO TAKO¥K IPOXOAUTH uepel
fiy/ih-AKi TPH i3 UX TOYOK i ToMy 36i-
NCTHCA 3 KOJIOM, ONMMCAHUM HABKOJO
rpuKkyTHUKa ABD.
‘hmnitgemMo paziyc XoJa, OIHCAHOTO
unnkono TpukytHuka ABD. Hxmpo
('M — ppyra BHCOTA AAHOI PiBHODGiIY-
noi Ttpamenii, TO, YpPaXOBYHWYH piB-
ticTh  NPAMOKYTHHX TPHKYTHHKIB
ABK ta DCM i Te, mo AD || BC i
BCME — npsaMOKYTHHK, OIEDMKYEMO:

21-9_g (cm).

AK = MD = “Eaa

Toxi 3 A ABK:

AB = JAK? + BK* =10 (cm).
‘1 npsiMoryTHOrO TpuKyTHNKa BKD:

BD=vBK?+KD?=17 (cm).
'nkuM YMHOM, pajgiyc Kona, OnMCcaHo-
1'0 MABKOJIO TpuKyTHUKA ABD (a orxe,
1 naskoyo rpanenii ABCD ), nopisHioe

; AB-BD-AD _AB-BD-AD
e

45,450 4-14D.BK

Nidnosids: 10,625 em. <

=10,625 (cm).

CuopobyeMo BHIIINTH  «KIIOYOBMIls
TPUKYTHHK JJIsi PO3B’siI3yBAHHA 3aJa-
yi. JIna mporo mpoBefeMo JiaroHanb
BD 7pamenii i aranaemo, mio KoJio,
fAKe MNPOXOANTHL Yepe3 BEePIIMHM TPH-
KyTHuKa ABD, € onucaEuM HABKOJO
TpukyTHEKa. ObOuucnmTn iforo pagi-
VC MOXKHA 3a KiJlbKoMa QopMyliaMe
(Tabn. 11 momaTry), 30KpeMa:
a = abe
_m Ta R= 4’8.'
Is nux dopmyn BubGupaeMo Ty, AISA
AKOl JIETKO 3HANTH BCi BEJIMYMHH, IO

BXOAATEL 710 11 sammcy: R=%. (Omay

CTOPOHY TpHKYTHMKA ABD paso 3a
YMOBOIO, & [Bi iHIII JIerko BH3HAYMTH
3 BiANOBifHUX NPAMOKYTHHUX TPHUKYT-
HHKIB.)

B C

5
A\' K M'/D

Puc. 1.15

Smﬂ IlepumeTp NPAMOKYTHOrO TPHKYTHHKA JopiBHIOE 24 CM, a ioro
nnoma — 24 cm?. BHal#iTE pajiyc Kojaa, OIMMCAHOIO HABKOJIO
TPHKYTHHKA,

® llexait y OpAMOKYTHOMY TPHKYT-
iy ABC (puc. 1.16): £ C = 90°,
I" 24 cm, S =24 cv®.

Ockinbku 8 ymosi yiei zeomempuirol
3adavui Ha o04ucneHHs He 0aHO Ho0HO-
20 6idpisxka, 04 po36’a3yeanHa MaKoi
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[Toswaunmo BC = a, AC =
(@a>0,b>0,c>0).
Banucyloun aHi nmepHMeTp i moIy

b, AB =

Ta reopemy Ilidaropa, ogpepmxyemo
cueremy

a+b+c=24,

1 . _

2ab =24,

a®+b*=c

3 mepuioro pieuAHHA a@ + b = 24 — c.
l[‘om
(a+b)*=(24-¢c)?

ato

a®+b®+2ab=24%-48¢ +c.
HigcTaBnaioun B 10 piBHICTE 3 APY-
roro pisusHEA ab = 48 i 3 TpeTvOroO
pisusuuga a®+b?=c?, ogepaxyemo

c® +96=576-48c+c?,

sBigkm ¢ = 10 (em). Ocrinbku pajiyve
OIIMCAHOr0 KOJIa TMPAMOKYTHOTO TPH-
KYTHHKA JOPiBHIOE ITONOBHMHI rimore-

Hyau, TO R = 5 cm.
Bidnoside: 5 em. <l

3anuTaHHA AN KOHTPOMo

BEJITH BiINOBIIHY akciomy.

3adaui Oosedemuvcs e66ecmu Heaido-
nuil eidpisox (abo gexibra HEBIIOMUX
Bigpiskie). Ilob6 sammucatTm nepumMeTp
TPHUKYTHHUKA, NOTpibHO MaTu BCi #oro
CTOPOHHM, TOMY BBEIeMO HK HeBiJoMi
BCi CTOPOHM TPHKYTHHUKA: a, b, ¢. [lna
CKJAaHHA PpPIBHAHL BHKOPHCTAEMO
reopemy Iliharopa ta pgani nepumerp
i wronqy (3anmmcasiIyn iX yepes HeBLAO-
Mi). OCKIIBKE 8 NPAMOKYMHOMY mpu-
KymHuuky pafiyc onucaiozo xoaa 0Oo-
pisHioe nonosuti zinomenysu (tadm. 11
JomaTky), TOo, o0 ojepxaTtH BiAno-
Biflb, AOCTATHLO 3HAWTH i3 cHCTeMH
rinoTeHysy ¢, a Aig ObOro 3 nepiaioro
PiBHAHHA CHCTEMM 3HaWTH cyMy a + b,
nigHecTH 1l 10 KBAJApaTa i BHKOPHCTATH
JIpyre Ta TpeTe PiBHAHHA.

A
0]
b
¢
C a B
Puc. 1.16

1. HaseiTb ocHOBHI NOHATTA nJaxiMeTpii.
CriTbKM NPAMUX MOXCHA [POBECTH yepes .um pisHi Toukn muomuan? Ha-

3. - Ym 3aBXAM Yepea TOYKY, IO He JIEXKHMTH Ha JaHil npaMiil, MoxHa Iopo-
BECTH HA IUIOIMHI NpAMy, napanencHy naHii? CrinbkM Takux npAMHX
MOkHa npoeectn? HapeniTes BinoBigHy akciomy.

4. TlosacHiTe 3micT NOHATTA <«obepHeHa Teopema» i HABENITH NMPHKJIAAH NPHA-
Moi Ta obepuenoi Teopem. HapeniTs npuKnaj TeopeMu, sAKa He Mac obep-
HEHOI, Ta IOACHITHL, YoMy T HemMae.
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h'.

6.

Ha npuxnapni TBepmmenusa: «Axkwo Odiazonani womupukymHukKa nepe-
munalomses L mowkow nepemuty Oinambes Hasnin, mo yeir womupu-
KYMHUK — nApaienozpams» NOSCHITL 3MiCT TOHATHL «HeobxifHa yMoBa»,
«noctaTHA ymosas. CiopmynioiiTe ane TBEpPHIKEHHH, BHKOPHCTOBYIOYM
TepMiHU: a) «HeoOXigHO»; 0) «IOCTATHBRO». UM MOXKHA IIOEHATH YMOBY
i BUCHOBOK HABEIEHOIO TBEPAIKEHHA TEePMiHOM ¢«HeoOXifHo i mocTaTHBO»?
Ao MoxHa, TO NOACHITH YOMY.

YV AKHX BHDAJKAX A PO3B’ASYBAHHA reoMeTpHYHOI 38784l HA O0YHCIIeH-
HA 3pyuHo BBOoaMTH Hesigomi? IloscHiTE e Ha npuKnani.

IlosicHiTh, AK MOXHA& BUKOPHCTOBYBATH METOX ILION] JJi PO3B’ A3YyBAHHSA
reomMeTpuyHoi 3anayi. HasemiTe mpuxnan.

9.

10.

11.

12,

Enpaewn

¥ 71abn. 4 popatry (c. 210) cumsomiuno 3adikCcoOBaHO HACHIAKH TeOpeMH
rocuHycis. ChopmynmioiiTe i HACAIAKH CIOBECHO.

Bussaure BHp (3a KyTaMu) TpUKyTHHKa 3i croponamMm 6 cm, 8 cm
ill em.

Jauo aBa piBHOGEAPEHUX TPMKYTHMKH 31 cminbHOIO ocHOBOW. JloBeniTs,
o iX MegiaHM O OCHOBM JI€IKATH HA OJHiNM npAMiii.

V piBnobenpeHOMYy TPHKYTHHKY GiuHa cTopoHa sopiHioe 12, a KyT, npo-
THIEMKHHA go ocHOBM, — 120°. 3HalAiTh BHCOTH TPUKYTHHKA.

¥ piBuODespeHOMY TPMKYTHHKY OCHOBa i BHCOTa, IIPOBENEHA O OCHOBH,
popiBHOOTE 4 cM. BHalAiTE IOy KpPyra, OIMCAHOIO HABKOJIO IILOT'O
TPHUKYTHHKA.

YV npAMOKYTHOMY TPHMKYTHMKY BHCOTA, NPOBEIEHA 3 BEPIUMHM MIPAMOro
KyTa, AT rinoTenyay Ha Biapisku 9 i 16. 3uaiigite pajgiye kona, Brm-
CaHOrO B LI TPHMKYTHHK.

V rpuxyranky ABC 3i cropouamu 4 i 6 Ta Kyrom mixk Humu 120° 3Ha-
WAiThL AOBMKMHY MeAiaHM, NPOBENEHOI 3 BEPIIMHKM TYIIOIO KYyTa.

¥ rpuxkyraury ABC si croposamu a i b megiaHu, npoBejieHi 0 LUX CTO-
piH, B3AEMHO NEPHNEHIMKYJIAPHi. SHAWAITE AOBXKMHY TpPeThOl CTOPOHM
TPUKYTHHUKA. S

Hiaronans pomba saspoBakkn 10 em gopisHioe iforo cTopoHi. 3HaligiTh
ApyTy piaroHads i KyTH pom0a.

V napanenorpami ABCD nposegeHo bicekTpucy kKyTta A, sIKA NepeTH-
Hae cropory BC B Touni K. 3HaiizmiTe nosxuHy Bigpiska BK, axmo
DC =10 cm.

Y npAMOKYTHOMY TPHKYTHHKY TOYKA AOTHKY BIHMCAHOIO KOJA JNiIUTH
rinoreHys3y Ha Biapiskm 5 cm i 12 cm. 3HAHNITE KATETH TPHKYTHHKA.

¥ Tpanenii mapasienbHiI cTOpiHM mopiBHIOOTE 25 cM i 4 cM, a GigHi cTO-
poHu — 20 cm i 13 cm. 3HaidiiTe Mooy Tpamemii.
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13.

14.

15°%

16.

17.

18.

19.

20",

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Hagkono xosna onucaio pisaobiyHy Tpaneniw, y sikoi biusa cropoHa ai-
JNUTHCA TOYKOIO JOTHKY Ha Bigpisku 4 cM i 9 cM. 3HaMAITL mToLy Tpanerii.
V pisHOGiuHy Tpaneuix 3 6iyHo¥0 cTopoHoK 17 cM BOMCAHO KOO, fia-
mMeTp sxoro 15 cM. 3HaliniTe ocHOBHM Tpanenii.

V rpanenii, ocHosBn AKol jopiBHOIOTE @ i b, Yepea TOYKY HEPETHHY
niaroHaleiil mposeneHa NpsaMa, MapajeabHa OCHOBAM. SHAHIITE NOBKHHY
Bifmpiska njiei npaMoi, AKKIA BigTHHAaIOTH GiyHi cTOpOHM Tpanemii.

Tpu Kona MomapHO NOTHKAXOTHCA 30BHIIIHIM YymHOM. 3HaZITL pagiycwm
Kin, AKIO BLACTAHI MiX iX IeHTPaMH JOPiBHIOIOTEL 5 cM, 7 cm i 8 cm.

V rpuxytauky ABC 3i croporamu AC = 10 em, CB = 20 e¢m i kyrom ACB,
pieaum 135°, npoeenero meniany CD. 3uaiifiTe mnomy TpurkyTEHEKA ACD.
Y rpanenii ABCD (BC || AD) piaroHani neperuwHaroTbeda B Toumi O.
JloBeniTs, mo ool TpukyTHUKIB ABO i COD pisHi (Tob6T0 ni TDMKYTHHKH
piBHOBENMEK1).

BuaiimiTe naonry piBHOGiuHOI Tpamenii, Bucora sxoi gopieHooe 10 cmM,
a piaroHasi BBAEMHO NEPHEHAUKYIAPHI.

HoBeniTe, mo cyMa BijcTaHell Bij TOYKH, y3ATOI BCEPeIWHI MPABUIBHOTO
TPHKYTHHKA, /10 HOro CTOPiH JOPIiBHIOE BHCOTI OBOTO TPHKYTHHKA.

Y rpukytanky ABC kyT A npsamuit, kyt B gopisHioe 30°. ¥V TpHKYyTHHK
BIIHCAHO KOJIO, Pafiiyc AKOro JOPiBHIOE J3. 3HalniTL BiICTAHL Bif BEp-
muun C go Touku N HOoTHKY 1bOro Koja 3 Karerom AB.

Cepenua niHia Tpanenii nopisuioe 10 1 ainuTes niomy Tpanenii y BigHo-
menHi 3 : 5. 3HalgiTL MOBXKMHY OCHOBH 1li€l Tpanenii.

V¥ pisHoGeapeniit Tpanenii ocHoBu aopisHIOKOTE 42 i 18, a BHCOTa — 16.
SHaANAITE JOBMUHY ONMCAHOIO HABKOJIO Tpamenii Koja.

YV rpanmenii ABCD 3 ocuoBamu AB i CD pgiaroHani nepeTMHAKOTHCH
B Toyui E. SuaitaitTe mromy tpuxkytauka BCE, axmo AB = 30, DC = 24,
AD =31 £ DAB = 60°.

V rTpanenivo ABCD 3 ocnosamu AD i BC Bnucaso xono i3 nenTpom O.
BuaipiTe mromy Tpanenii, sxkmo £ DAB = 90°, OC =2 i OD = 4.

Opua 3 giaronane# napanenorpama poséusae iforo Ha iBa piBHOCTOPOHHIX
TPHKYTHHKH 31 CTOPOHOX a. SHAIAITE MOBMXUHY ApPYyrol giaroHaui.
SHANIITL IOy napaJjesiorpaMa, fIKIO Horo giaroHaii JOpiBHIOKOTE 3
i 5, a rocrpuit Kyr napanenorpama nopisaioe 60°.

Bucora pomba nopisHioe 12, a ogHa 3 iioro giaronaneit — 15. 3uaiigiTe
oy pomba. ’

Ha nnomuui posmimeno ksagpar ABCD i rTouxky O. Bigomo, mpo
OB = 0D = 13, OC = 5J2 i nnowma ksagpara Ginsma sa 225. 3ualgits
CcTOPOHY KBajpara i 3’sicyiiTe, me posmimgena touka O — ycepeausi
KBAJAPATA YU [1038 HUM.

Ksagpar 31 cropoHO® 3 €M 3pisaiM IO KYTaX TAK, [0 YTBOPHBCH
[ paBUJILHHIA BOCBMUKYTHHK. SHAWAITL CTOPOHY BOCBMMKYTHHKA.
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NPUKNAAAU SACTOCYBAHHA KOOPAUHAT | BEKTOPIB
ANA PO3B'A3YBAHHA TEOMETPUYHUX 3AAAY

Tabnuna 3

3ACTOCYBAHHA KOOPAMHAT | BEKTOPIB
AN PO3B'A3YBAHHA FTEOMETPUYHMX 3AAAY

1. BUKOPUCTAHHA KOOPAMHAT AN PO3B'A3YBAHHA reOMETPUYHKX 3aaay

Hpnknag 1. HoseaiTs, 1[0 B napanenorpami cyma xKeajapaTiB piaroHaseii no-
piBHIOE cymi KBafpaTiB ycix Horo cTopiH.
Poze’a3anus

y

ViejieMo cHCTEMY KOOPAWMHAT TaK, fAK ii 306pa-
#Melo Ha PHCYHKY. Touka A Mae KOOpAMHATH
{0; 0). o NO3HAYMTH KOOPAWHATH TOYKH
R (b; ¢), a xoopauaaTH ToukH D (a; 0), To Koopan-
unrr Touxu C 6yayte (b + a; ¢) (mosscHITE YoMy).
JauumeMo B KOODAMHATAX CyMy KBajpartis
ninroHanei i cymy KBagpariB ycix cTopiH:
ACP+BD?*=(b+a)2+c*+(b—-a)?+c*=2b%+ 2a? + 2¢%
2AB? 4+ 2AD* = 2 (b% + ¢%) + 2a2 = 2b® + 2¢% + 2a2
ik 6aunmo, AC? + BD? = 24AB? + 2AD?, mo i norpibuo 6yso nosecTH.

C(b+a;c)

A(0;0) D(a;0) «x

2. MNepexknap reomeTpuliHux GaKTie Ha BEKTOPHY MOBY
i BEKTOPHUX CNiBBIAHOLLEHb HA reOMeTPUUHY MoBY

:_ Teepmxenns
h PucyHok reoMeTpPHYHOI0 Trepmuenny
s/n ey BEKTOPHOIO MOBOIO
B - Ipsimi Bexropu xonixeapsi
A D napaneybHi AB=\CD
1 9,.---/ alb
p (mpavia i b 92-:1)
He 36irarorsed) AB
A
Ce AB BexTopu xonizeapHi
2 ¢ - AB=)AC
(% = 1) abo
04é s OC=pOA+(1-p) - OB
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Ilponosxenns tabn. 3
: TeepmxenHsa
N Pucysox reoMeTPHYHOI0 Teopnosomia
a/n BEKTOPHOK MOBOIO
MOBOIO v
2 A m 8) AC="CB;
CB n n
3 C, Touxa C —
peausa AB S i,
e 6) OC =1 (DA +0B)
_49:1) %
A O CB
C
A Toura M —
4 K cepenuna AB, | MK =2 (AC+BD)
Mr Touka K —
“| B D | cepeguna CD
\ T 'E-. =0
b . alb
B S =
(AB#0,CD#0)
b *C a
=2 _ | P 2 ,
B ze @=AB, |d|=a.
V¥V kooppuHaTax:
6 AB=a
|a|= \Jle +¥i,
a=(xy.)
—— 1R
B M FRITY
7 a LZBAC=¢ ze AB=d, AC=b,
® o ;
i \ b > C @ — KyT l;:l:i!:;emqm
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3akinuenHs Tabn. 3

3. Cxema PO3B’'A3YBaHHA FTEOMETPUYHKUX 38484 BEKTOPHUM METOAOM

I. llepexnacTu BUMOry 3ajiayi Ha BEKTOPHY MOBY (/)1 IILOrO MOXHA KOPHC-
TYBATHCH CITIBBIJHOIIEHHSMH, HaBeleHUMH Ha c. 27-28).

. ¥YBecTH NMpAMOKYTHY CHCTEMY KOOPITWHAT abo sulipamu 0ea HeKONIHeapHUX 8ex-
mopu Ha naowuHi ax ocroski (6asucui).

3. ;JHAHTH KOOPOMHATH BeKTOpiB, BMALIeHHX y myHKT 1, a60 supasumu yi eexmopu
Nepe3 OCHOBHI.

=

4. /lopecTu abo 3HaliTH BMAineHe y MyHKTI 1 chmiBBigHOmEHHA i MepexIacTH
pe3yJbTaT HA TFeOMETPHYHY MOBY (ANsi mepeKnafy 3HOBY CKOPHMCTaEMOCH
crniBBigHOIIEHHAMY, HaABeeHUMH Ha c. 27-28).

4, BUKOPUCTaAHHA BEKTOPIB (Y KOOPAMHATHIN dopmi)
AAR PO3B'A3YBAHHA rEOMETPHUYHUX 3aAa4

lHpukaan 2. V npamoxkyTHomy TpuKyTHMKY ABC (£ C = 90°) AC = a,
BC = av/2. HoseniTs, mo mexianu, nposejeni 3 sepumH A i C,
B3AEMHO NePIeHIHKYIAPHI.

Po3s’a3anun

1. $xmo AT i CM — mepmias¥ AaHOTO OPAMOKYTHOTO TPHUKYTHHMKA, TO 08
dosedenna ix nepnenduxynaprocmi docmamueo dosecmu, Wo CKANAPHUL
dobymox ei0nosidnux eexmopie OopieHioe HYA, TOOTO HOBECTH, IO
AT -CM =0.

2. Veedemo cucmemy woopdunam Tak, Axk sobpa-
seHo Ha pucyHkKy. Toxi Ttouku A, C, B, T\ M
(T — cepegnaa CB, M — cepeguna AB) ma-
10T Kooppuuatn: A (a; 0 ), C (0; 0),
B(0; av2), T ( ,,_J;] M (2; ﬁ)

2 2 2

3. Banuwemo woopdunamu eexmopie, sudinenux

Yy nyHxmi 1:

4. Buaiidemo cranrapruii Gobymok yux eexmopis:

—m 2 a® 4
AT. = .E E._.E.E_.\{._.—_:._._..{___.:O-
Gl =0 2 + 2 2 2 2
Ane s piBaicTe 1 03Ha4YaE, 110 BEKTOPH AT i CM nepneHuKyNApHi, Tobro
meniaau AT i CM B3a€eMHO nepneHIUMKYIAPHI.
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NosicHeHHR W ODIPYHTYBaHHA

VBegeHHA KOOPAMHAT T4 BEKTOpiB AJIf POSB’A3YBAHHA IeoMeTpHYHHX
38184 JOBBOJIAE CKJIACTH AHAJNITMYHY MOJENb J8HOI 3ajadi # BHKODHMCTAa-
TH NOTYXHMM HoTeHnian xypcy anarebpm Ans pociifiykeHHs 1iel Mopeni.
Hx npaBuio, e Ja€ sMOI'y YHUKHYTH creumdiyHMX AOmaTKOBMX IoDyaos,
fiKl YacTo AOBOAMTHECH BHKOHYBATH, DO3B SA3VIOUM 33Ja4i INeoMeTpHYHHMMH
MeTONaMu.,

Jlns posp’ssaHHA reoMeTpUYHOL 38184l KOOPAMHATHUM METOHOM:

1) yBOOMMO NPAMOKYTHY CHCTEMY KOODOHWHAT;

2) sanucyeMo KOOpAHMHATH HAHUX TOYOK;

3) sanmCcyeMo B KOOpPAMHATAX AAHI TAa IIyKaHI CHiBBiAHOIIEHHSH, sKi
1108’ #3aHi 3 YMOBOIO i BHMOromw 3aad4i, Ta AHAJI3YEMO ofiepiKaHi cris-
BiHOIIIEHHA 3 METOI0 OTPUMAHHSA BifIlTOBifl Ha 3aNIMTAaHHSA 3a784i.

Ilpurknax sacTocyBaHHA KOOPAWHAT /IO PO3B’A3YBAHHA IeoMeTpHYHOL 3agadi
HaBejeHo B NyHKTI 1 Tabu. 3.

Cnip ypaxoByBaTH, IN0 KOODAMHATHHII YW BEKTOPHHI MeTOAW 3PYYHO BH-
KOPHCTOBYBATH TOAl, KOJH IIiCNA BBENEHHA CHCTEMH KOOpAHMHAT abo OCHOB-

Puc. 2.1

BN [(puknagy po3s’'a3aHHA 3apayd

c HEX BEKTOPiB (Tak 3BaHMX 06a3UCHUX 6eKmopis, depes AKi
BHPaXKawTh yci 1HII BEeKTOpPH) JIEFKO SAaNMCATH BCi reo-
MeTPHYRi CIiBBigHOIIEHHSA, JaHI YMOBOI Ta BHMOI'OKI 3a-
padi. YacTHHY TAKHMX CIIiBBLIHOLIEHs Y KOODAMHATHIN Ta
BEKTOpHIiiT ¢opMmax HaBenero B Tabn. 13 noxaTky, a yacTH-
Hy — y nyeKTi 2 Tabna. 8. ¥V nyukTi 3 niel tabauni Hase-
JIeHO cXeMy po3B’A3yBaHHA IeoMeTPMYHOI 3a784i BEKTOp-
HUM (YH BEKTOPHO-KOODAMHATHHMM) METOAOM, & B IIYHKTI
4 — 3aCTOCYBAHHS 3allPOINOHOBAHOI CXEMH.

mﬂ ¥ papanenorpami ABCD (puc. 2.1) AB = 2BC i Touka M — ce-
penuua cropouu CD. Ilosectn, mo Bigpisku AM i BM neprnes-

P 106 posectw, mo Bisgpiskn AM
i BM neprneHAMKYJISpPHi, JAOCTATHBO
JIOBECTH, [0 CKaJApHUI BOOYTOK BeK-
Topis AM i BM JOPiBHIOE HYJIIO.
Bubepemo ocHOBHI BeKTOpH:

AD=ai AB=b.
Bupasumo notpibni ram BexTopr AM

CnpofyeMo posB'SzaTH N0 33484y

BEeKTOpHMM MeTojoM (0Oes3 yBemeHHS

cucTeMu kKoopaueaTt). IIns nporo Bu-

KOPHCTREMO CXE€My pO3B’H3yBaAHHSA,

HaBeeHy B IIyHKTI 3 Tabn. 3:

1) nepexnacmu eumozy 3adaui Ha
sexmopHy M08y (BPE&XOBYIOYH

cIiBBigHOIIEHHA 5, HaBeleHLI B
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i BM wepes ocHOBHi. OCKinbkyu TOY-

in M — cepepuna DC, To AM=E+%5

\ BM =a-%b.

UnaiipeMo cKaaspHuii J06YTOK BEeKTO-

pin AM i BM.

.w-BM=(5+15)-(5_15)=52_152.
2 2 4

Ane Ez=|32,52=[5|2_ Vpaxosymo-

M, 10 38 YMOBOIO |B!=2|E|, onep-

wmyemo: AM « BM =0, omxe, Bigpisku
AM i BM nepnieHAMKYAAPHi. <]

3anuTaHHA ANA KOHTPOMO

2)

3)

4)

“w
nyeEKTi 2 Tabn. 3, goctaTHBO HO-

subpami 08a HEKONHeAPHUX 6eK-
mopu HQ NJOWUHI 2K OCHOSHI (Haii-
yacTinre BHOMpaoTh Taki, 0 BU-
XONATEH 3 OfHIEl TOYKH);
eupasumu  6eKmopu,  eudinewi
6 nynkmi 1, wepes oCHOBHI;
dosecmu abo 3ualimu eudinexne
e nynkmi 1 cnissidnowenns i ne-
pexnacmu pesyavmam Ha zeoxe-
mpuuky mo8y (Ans meperIany
3HOBY CKOPHCTATHCH CIIBBiAHO-
meHHAMH NYHKTY 2 Taba. 3).

1. VraxiTe ocHOBHI eTany po3B’AsyBaHHA reoMeTPHUYHOIL 3aja4yi KoopawHAT-

HMM T4 BEKTOPHHM MeTOAaMH.

2. HagepiTe mMpHKIagy PO3B’A3YBAHHA NeOMeTPHYHOI 3aja4i KOODAWHATHUM

i BEKTOPHMM MeTOHaMH.

Bnpasu

1°. Ha pucysary 2.2 zobpakeHo INPAMOKYTHMII TPHKYTHHK 3 KaTteramu @ i b
(a > b). BubepiTh cCHCTeMY KOOPAMHAT TAK, ul00 MOYaTOK KOOPAHHAT pPO3-
MilyBaBCs y BepILMHI IIpAMOro KyTa, & OBl iHIIL BEpIUMHM — HA OCAX
KOOpAMHAT. SalMuiThL KOOPAMHATH BCiX BepIUIMH TPHKYTHHKA. SANKIIITEH

KOOPAMHATH cepelyH Horo cTopiH.

B

a

C b A
Puc. 2.2

B C

A D
Pue. 2.3

2. Ha pucyHRy 2.3 300paieHo KBajpaT 8i cTopoHOK a. BubepiTs cucTremy
KOOPAMHAT TaK, moeb: 1°) Tpu BepHIMHM KBajpaTa POSMIMIYBAJIHMCH HA



32

Posain 1. CHCTEMATUSALUA TA Y3ATAABHEHHA OAKTIB | METOAIB NAAHIMETPI

3.

4.

5.

6.

9‘

OCAX KOOpAWHAT; 2) yeci BepIIMHM KBAJApATA POSMIIIYBAJMCH HA OCHX
KOOpAMHAT. 3aluIliTh KOOPAWHATH BEPIIMH KBAAPATA 1 TOYKH [ePeTHHY
itoro pgiaroHaJie.

Ha pucysxy 2.4 sobpaxeHo piBHoGeipeHMiI TPMKYTHHK 3 OCHOBOIO 2a
i BucoToi0 b. BubepiTe cucTeMy KoOpAWHAT Tak, mob yci iforo BepmmHM
SHAXOJUJINCHA HA OCHAX KOOPAWHAT. 3aNHMIUiTE KOOPAVMHATH BEepPIIHH TPH-
KYTHHKa i cepeiuH 0r0 CTOPiH. )

Ha pucyHRy 2.5 sofpaxeHo NpAMOKYTHUK 38i cropoHamyu a i b. Bnbepits
CHUCTEMY KOODAMHAT TAK, o6 TpH ii0oro BePIIMHHM pPO3MIIIyBaJMCH Ha
0CAX KOODAMHAT. SanuiliTh KOOPAWHATH BEpIINH NMPAMOKYTHHKA i TOY-
KH TepeTHHY HOro glaroHasei.

Ha pucysry 2.6 306paxeno pom6 3 giaromanamu 2q i 2b. BubepiTs cuc-
TeMy KOOPAMHAT TAK, 106 MOYATOK KOODAHMHAT PO3MIimIyBaBCcH B TOYI
IepeTUHY niaroHajeil, a BCi BEepIIMHM — HA OCAX KOODAWHAT. SalMnIiTh
KOOPAMHATH BepIIWH pomba.

B
B B C

=
D & A D D
Puc. 2.4 Puc. 2.5 Puc. 2.6

3a HonmomMorol KOOPAMHAT AOBeiTh, IO CepeiuHa IilloTeHy3H IIpAMO-
KYTHOro TPMKYTHHKA PiBHOBiJiaeHa Bijl ycix ioro BepiiuH.
3a J0IMoMOrol KOOPAMHEAT JIOBeAiTh, 0 CYMa KBAJPATIB BiZcTAHEH Bifg
TOYKH, Y8ATOI HA giaMeTpi KoJa, Jo KiHmniB 6yas-aKol napanenbHol oMy
XOpAaM, IoCTiHHA.
¥ kBagpart 8i cropoHoio 2 BnucaHo kono. JloBegite, o cyMa KBajpaTis
BificTaHe# Bix OyAb-fAKOI TOMKM KOJA 0 BCiX BePIIMH KBAJPATA € BeJH-
YyyHa IocTiHHA,

. 3a goIIOMOroi0 KOOPAMHAT AOBeAiTh, 1[0 B Tpanenii cyma KBajaparTiB nia-

>

_ ToHaneil AOpiBHIOE CyMi KBaApaTiB OIYHMX CTOPiH IJOC MOABOEHMIA HO-

10°

6yTox ocHoB (puc. 2.7).

. (Teopema Eiinepa.) 3a nonoMorox KOOpPAMHAT AOBEAITH, IO CyMa KBA-
APATIB HOBKHH CTOPIH YOTHPUKYTHHMKA AOPIBHIOE CYMi KBajJpaTiB Horo
piarosanieii ILTIOC MoOYeTBEPEeHME KBAAPAT BiacTaHl MiX cepelHHaAMH Jia-
rouajneii.
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11", O6rpyuTyiiTe crupaBefJIMBICTh CIIBBigHOIIEHb, HABENEHMX Yy NYHKTI 2
Tabn. 3.

12. Ba oMOMOro BeKTOPiB AOBEAITH TeopeMy Npo CepeaHIo JIiHiI TPHKYT-
HHKA.

1:3".Ba £ONOMOroI0 BEeKTOPiB [OBEAITH TEOpeMy NpO CepefHI0 JiHIIO Tpa-
nenii.

14. 3a monomorom BeKTOpIiB AOBENiTH, Mlo AiaroHasli pomba IepHEHAWKY-
JIApPHi.

15. ¥V npavmoryranry ABCD 3i croporamu AD = BC=4iAB=CD =5 Ha
croposax AD i BC subpano Biznoeigao Touku K i M Tak, mo AK =1
i BM = 3. 3a ponomorow BeKTODiB AoBexniTs, mo npami BK i MD napa-
nenpHi.

16. 3a gomoMOron BeKTODIB 3HANAITE KYT Mi»K rilloTeHY3010 IPAMOKYTHOIO
TPUKYTHHUKA TA Horo MeniaHoio, MPoOBeNeHon Ao GilbMoro KaTeTa, AKIO
KaTeTH AopiBHIOKTE 6 cM i 4 cm.

17. 3a mOImoMOroio BEKTOPIB AOBeAiTh, IO CEPEeAMHI OCHOB Tparenii semxars
Ha OpHill NpAMii 3 TOYKOI NEpeTHHY IIPOJOBXKeHb GiYHUX cTOpiH.

18". ¥V xBagpaTti ABCD Ha piaroHasi BD B3anu Taky Touxry M, mo %%_ = %‘

) BK 1 i
a Ha cTopoHi BC - raxky Toury K, mo BC 3 Hosepits, mo Kyt AMK
Jgopisuioe 90°,

19", ¥V tpukyTHHMKY 3i cTopoHamu a, b, ¢ JOB¥HHK CTOPiH NMos’asani crisBijg-
Homenuam a’+b*=5c%. JloseniTs, 10 MeaiaHum, MpOBejeHi A0 CTODiH
a i b, nepleHAUKyNAPHI.

A

YIBt:y) C(esy)

A(0;0) D(d;0) x

Pue. 2.7
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A MATEPIAN

B 3. Axciomm ctepeoMeTpii Ta ix HannpocTiLwi
Hacnigku

8 4. Hawnpocriwi 3apavyi Ha nobyanosy nNepepisis
MHOrOrpaHHUKIB

NOAATKOBWIA MATEPIAN

B 5. lNoHsTTA Npo akciomaTuyHWiA MeTon
y reomeTpii

B ocnoeniil wacmuni posginy Bu:

03HANOMHUTECH 3 OCHOBHMMH MOHATTAMM ¥ aKciomamu
cTepeoMeTpii Ta HaCHIAKAMK 3 HMX;

HABYMTECS, 3aCTOCOBYIOYM iX, po3B’AsyBaTH
Ha#npocrimi sanayi Ha nob6yaoBy nepepisis Kyba,
NPAMOKYTHOrO mapaJeseninefia Ta mipaMigm.

Y dodamxkoeili wacmuni po3fisy BH 3MoXKeTe
JeTaNBHiIIe 03HANOMUTHCH i3 3aCTOCYBAHHAM

y reoMeTpii aKCiOMaTHYHOTO METOAY — OJHOIO

3 MeToAiB nobyIoBM HAYKOBOI Teopii.
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§3 AKCIOMUCT EPEOMETPII TA IX HAMMPOCTILLI HACAIAKK

2 Tabnuna 4

AKCIOMW CTEPEOMETPII
IntocTpauin DopMyAIOBaHHA
M

HAxa 6 me Oyna nnommMEa, ICHYIOTH TOYKH, IO HaJe-
AaTE it nyomuyi, i ToukH, AKi He HanexaTh Til.
Acea, Mega.

Yepes Oyan-ski Tpw TouxM, Aki He mexarTs Ha OA-
Hilf TpaMiH, MOMEHA NPOBECTH MIOIMEHY, i 0 TOTO
# TINBKH OIXHY.

fAxmo nsi pisvi TOYKHA NpaMoOl AeXkaTe V IIOIMMHI,
TO | BCH MPAMA JEKHTE ¥ Hil naommei.
Axmo A eaiBea, 0 ABca.

Hyxmo nei piswi nromMEN MaOTh COLILHY TOYKY, TO
BOHM NEPeTHHAIOTHCH [0 MPAMIH, 0 MPOXO/IHTH Ye-
pes i TOUKY.

Biacrass mixk Oyap-IKHMH JBOMA TOYKAMH NPOCTOPY
ofiHA i Ta CAMa Ha BCiX NJION{MHAX, [0 MiCTATS Ii TOYKH.

Hacaipku akciom

"Jepes mpaAMy i ToUKy, IO He JeKUTH HA Hiill, MOXHA
NPOBECTH NJOHIHHY, i 10 TOro K TiARKH OJHY.

Yepes Bl npami, Mo NePeTHHAKWTLCH, MOMKEA NPO-
BECTH MJOIHHY, i 10 TOrO 3 TiNBKH O/IHY.
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BN MoscHeHHR 1 0BrpyHTYBaHHA

1. IlonaTrTa npo crepeomerpiro. Kype reomerpii Brmiouae nnanimeTpiio i cre-
peomerpiio. Ha ypokax reomerpii B 7-9 kiacax BH BHBYAJIHA B OCHOBHOMY
mIaHiMeTpio, To6TO reomMeTpin Ha IONMHI. ¥Yci dirypH, SKi po3risgamoTh
y nnaHiMeTpii, HATPHKNAA TPUKYTHUK, [IApaleNorpaM, KoJio JIeXKAaTh B OQHiH
i Ti#t camiit mnomuui. Yei TOUKH KoKHOI i3 KX Giryp HaleKaTh ILIONHHI.
Tomy Taki Girypm HasMBAIOTE NAOCKUMU.

Ilroro poKy MM BHUBYATHMEMO I'eOMETPiI0 B NMPOCTOPi — CTepeocMeTpiio
(rpenbKe CnoBo «CTepeo» o3Hauae nHpocToposuil). TakuMm yuHOM, cmepeoie-
mpi€i0 HASHMBAETBCH PO3ALN reomeTrpil, 10 BMBYae NpocTopoBi dirypu Ta ix
BaacTuBocTi. IIpocTropoei ¢irypu MoxyTs OyTH HennockKumu (HAOpHKIAZ,
Ky0 um cihepa) abo miIocKUMM. YCIO CYKYIHICTE TOYOK, SIKi POSIIAfamOTh
y crepeomeTpii, HasmBaoTe npocmopom. Pizypow (abo diryporo B npocTopi)
Ha3UBATHMEMO AOBLIBHY MHOKHHY TOYOK, PO3TAIIOBAHKMX y IIpocTOpi. 30Kpe-
Ma, 1e Bei ¢irypu, posmilneni B akiii-webyap nmiuomuHi, y ToMy umcii i caMa
g noniuHa. Omke, naocki ¢irypu Takox € npocropoBumu dirypamu. Tomy
OCHOBHMMM BJIACTHBOCTSIMHU IJIOCKUX Giryp, BiIoMMMK 3 Kypcy ILTaHiMeTpii,
MM KOPHCTYBATHMEMOCH i B CTepeoMeTpii.

Ilpore B crepeomeTpil naiiBaxnuBimmMm € npocroposi dirypu, uo He
NeaTh IiAKoM Hi B OJ(HIH nouMHi, Hennocki Girypu.

3 JesiIKUMH TPOCTHMH HeNnnocKuMH (QirypaM# BH 03HAHOMIUIMCH B Kypci
reomerpii 9 kiacy. Jlo uux sigHocaTs (puc. 3.1): kyb (a); npaMOKYTHMI Iapa-
nereniintes; (6); npusmy (8); nipaminy (2-r); xonye (8); wmaiuap (€); xymo ().

r- - - - - -
P pe——

]
]
1
]
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a 0 6 2

O
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Puc. 3.1
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Jlesiki @irypu B mipocTopi mie HasuBaioTs mizamu', Haouno reomerpuune
rhino MOYKHA YABUTH cobi AK YaCcTHHY IIPOCTOPY, 10 3aiimae disugHe Tino, ob-
MenceHe TEAKO noBepxHeo. Hanpuknan, noBepxHa KyJi — cgepa — ckia-
JNCTLCH 3 YCiX TOYOK IMPOCTOPY, BiAna/leHUX Bij ofiHiel TOYKM — IEeHTpa — HA
naerade, wo dopisHwe padiycy. s noBepXHs obMeXxye Ky, AKa CKIaja-
¢ THeH 3 YCIX TOYOK NpocTopy, AKi BifgnasieHi Bijg ogHiel TOUKHA — L@HTPA — Ha
nljerans, o0 He nepesuwye padiyca.

Ky6, napaneneninesn, npusMa i mipamizia € Muororpasaukamu. Crpore
ounnyYedHA MHororpaHHuKa gaMo B 11 knaci. IIpoTe ocKiiIBKH MM IIOYHEMO
HPNILIOBATH 3 HeAKVMH BHAaMu MHororpaHsHukiB y 10 xnaci, To Haragaemo
nana4eHHA, Bigomi BaM 3 Kypcey reomerpii 9 Knacy, mo coupaioTbCs Ha
WNOMHO-1HTYITHBHI YABJIEHHA.

Muozozpannukom HasupaTiMemo ofmexkeHe Tiio, TOBEPXHA HKO-
0 CKIAJ8ETHCH 31 CKIHYEHHOIO 4YMCJja IIOCKMX MHOTOKYTHHKIB. KoxxHMi
0 MX MHOIOKYTHHKIB HasMBAIOTH ZPAHHIO B

MHOZ0ZDAHHUKQ, CTOPDOHM MHOTOKYTHH- BEpLINHA
iKiln — pebpamu muozozpanuura (puc. 3.2).
Bepuwunamy MHOZ0ZDAHHUKG HA3SWBAIOTE
nepuimEA Horo rpaHeii. Bigpisok, mo cro- S
NyMa€ BEPIIMHM MHOTOPDAHHMKA, AKiI He
HUIEKATs OfHiM rpaHi, HAaSMBaIOTEL diazo-
HUANIO MHOZ0ZPAHHUKA. -
Haragaemo, 1o Bei rpaHi Kyba — KBa- pebpo

AJMTH, & BCl rpaHdi NpAMOKYTHOIO mapane-
neninena — MpAMOKYTHHMKH.

MHOrorpaHHMK, ABi rpaHi AKOr0 — piBHI N-KyTHHKH, a Bel i n rpasei —
HApANeIorpaMy, HASHBAIOTE N-KYmHOW npuimol. PiBHI n-KyTHMKH HASHBAIOTH
OCHOBAMU NPU3MU, a napanenorpaMu — Oivnumu zpanamu. Kyb i npsiMokyTHHMIA
Lnpanesenines € Y4CTKOBUMM BAIIAJKAMM YOTHPUKYTHOL NPH3MH.

ITipamidow HABUMBAETHCH MHOINOI'PAHHMK, OJTHA 3 I'DAHEe KO0 NJIOCKHI MHO-
I'OKYTHUK, 8 PeLUTa rpaHeil — TPUMKYTHHUKH, 10 MAKIOTH CIIIBHY BepIIMHY (OMB.
pue. 3.1, 2=r). TpukyrHi rpasi nazusaoTecs OivHuMU zpanamu nipamiou, cnins-
nn BepimHa 6iYHMX rpaHell — 6epuiuHo nipamidu, a MEONOKYTHHK — OCHOB0K
nipamidu. Bigpisky, Mo cnony4aioTs BepUIUHY IMipaMifa 3 BepIIMHAMM il OCHO-
i1, HASUBAKOTHCA OivHuMmu peOpamu nipamiou. [lipamMiza HasUBAETECH N-KYMHOW,
NKLO 11 OCHOBOIO € N-KyTHHK. [lipaMiza HASHBAETRECH NPAGUALHOW, AKINO il OCHO-
1010 € NPABUIBHWE MHOMOKYTHMK, a Bci Giyni pebpa piepni. Hanpuknaza, skimo
u uipamigi SABCDEF (gus. puc. 3.1, r) ABCDEF — npaBulbHMI IIECTHKYT-
1k i SA =8B = 8SC = 8D = SE = SF, 10 ne npaBunbBa MIECTHKYTHA IipaMija.

Tpuryray nipamigy irogi HasuBawTe mempaedpom (auB. puc. 3.1, 2). Te-
Tpaegp, yci rpasi AKoro — IpaBMNbHI TPDHKYTHHKH, HASHBAETHCH NPASUNbHUM.

Puc. 3.2

! Crpore ozHageHus Tina Ta ¥oro nosepxui 6yze aavo B Kypei reomerpii 11 knacy.
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2. OcHosHi nouaTTA crepeomerpii. OcHoBHUMM (QirypaMy B IPOCTOpi € TOUKA,
npsamMa i maommaa. Ak i B Kypel naamimerpii, Toukn B npocropi 6yaeMo nosHa-
YATH BEIMKAMM NATHHCHEKNME OykBamu A, B, C, D, ..., a OpAMi — MajIMMH na-
TUHCEKUMU OyxBaMA — 4, b, ¢, ... (a60 IBOMaA TOYKAMMY, IO JIEIKATH HA NpAMiE).
IlnompEn NosSHAYATHMEMO MaJTMMH rpenskumu Oyksamu — o, B, ¥, ..., a 30-
fpakaTMMeMO Y BUTAALI napanejyiorpamis abo JOBIMBEHUX 3aMKHYTHX objacTei

(puc. 3.3). 11i criocobu 300paskeHHs BiamoBi-

Jal0Th HAOYHOMY VABJIEHHIO IPO ILICHIMHY
SIK PO IJIafleHBbKY IIOBEPXHIO CTOJa, o3epa’
(puc. 3.4) Tompo. Ilpu 1bOMY IUICIMEY VAB-

JIAIOTE HeobMexeHow B yci OoKH, igeannbHO
Puc. 3.3 piBHOIO, 110 He Ma€ HiAKOI TOBIWHHA.

Armo A — TOYKAa OJNOIMHHH O, KAaXXyTh, 0 Moika A Aexcums Yy njo-
WUHE O, 8 NAOWURE O npoxodums yepes mouky A. Ile MoXXHA 3aIHCaTH TaK!
A € o. Axmo Touxka M He HaNEXHTH
IJIOIUEL €, TO e B3aliCYyIOTh TaK:
M g o (puc. 3.5).

SIKIO KOXKHA TOYKA IPAMO] a HaJje-
JKMTH IUIOIMHL O, TO KAXKYTh, IO Nps-
MQ @ AeHumbv Y NAOUWUHL O, 8 NIOWUHA
0. npoxodums yepes npamy a (puc. 3.6).
ITe MoKHA MO3HAYATH TAK: @ C o. Axuio
npava b He HAJNEXUTH IJIOIQHHL O, TO
e MO3HAYAIOTE TaK: b & .

HAxmo npaMa @ i NIOmMHEA 0L MAIOTH Puc. 3.4
TiNBKY OXHY CHiIBHY TOYKY A, TO Ka-

JYTH, 110 BOHKM nepemunalomucs B Touni A, i sanucysors Taxk® a N o = A. Ha
BiIIOBiAHOMY PHCYHKY YACTMHY NpAMOi, AKa «3aKpHUTa» 300parkeHHAM ILIO-
[IMHHA, BBAXKAIOTH HEBUAMMOIO i 300parkaioTs 1UTpUXoBOIO JmiHiewo (puc. 3.7).

M ,/

Pue. 8.5 Puc. 3.6 Puc. 8.7

! Oszepo Cuuesnp y Kapnarax.
¢ ¥ uaBefeHOMY 3afMCi JiTepol0 A MO3HAYEHO reoMeTPUYRY (Dirypy — MEOXHEY
TOYOK, HKA CKJIBJAETHCH 3 OJHIEL TOYKH.
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il. Axciomm cTepeomerpii. ¥ crepeomerpii, ik i B muanimerpil, BracTueoCTi
#OMOTPHYHIX Giryp ycTaHOBIIOOTH IUIAXOM JOBeJeHHHA BiXNOBiAHMX Teo-
fuinvi. AJte Ha IOYATKY KypCY, KOJH HAM He BiIOMO 30AHOI BiacTuBocTi diryp
¥ 1poCTOpRi, MOBOAMTHECA AKiCH BNACTHBOCTI OCHOBHMX ¢iryp mpuiimaTi Gea
ponenedss. Ik 1 B mnamimeTpii, Ti BIAcTHBOCTI OCHOBHHMX reOMETPHYEMX
iplryp, ari npuiimaioTs Ges goBeeHHNA, HASHBAIOTE akciomamu. Haranaemo,
1110 OCHOBHMMH ¢irypaMm B IIpOCTOpi € To4Ka, mpaMa i Iromusa. AKcioMmu
BUPAXKAIOTH IHTYITHBHO 3pO3yMiji BJIACTHBOCTI IJIOIMH Ta iX 3B H#30K 3 iH-
1iHMU OCHOBHHMH (irypaMyu — TOYKAMHM i IIpAMEMH.

Axcioma 1. fxa 6 e Gyna naommE:a, iCHYIOTH TOYKM, W0 HAJEKATH Wil
waompHil, 1 TOYKH, AKi He HaNEXATH Tif.

Axcioma 2. Yepea Oyae-axi TpH TOUKW, AKi He NeXaTh Ha ORIl mpaMiH,
MOJCHA TTPOBECTH ILIOHAY, i /I0 TOTO K TLIHKY OIHY.

Axcioma 3. Ao asi pisHi TOYKH NPAMOI JemaTs YV IIONMMEI, To | BeA nps-
Mit JIEIKHTS Yy Ui ITOIMHI,

Axcioma 4. fAxuo Avi pizEI MACIHEN MAKTE CINIBHY TOTKY, TO BOHM NEpe
UMRAIOTHCH MO NPAMII, MO OPOXoIUTEL Yepes o Touxky (puc. 3.8).

Axcioma 5. Bincrans ik Oyns-axumy noMa TOYKaM# OPOCTopy onma i Ta
cnMa HAa BeiX NAomMHaX, 0 MICTATE Il TOYKM.

¥ rypei crepeomeTpii My 6yaeMo TaKOX BBaXMKA-
™, 110 dna 6Yob-aKol NROWUHL 6 npocmopi Mawomy
micye 6ci OCHOBHI O3HAYEHHA, meopemu i axciomu
naaHimempii.

doxpeMa, HA KOMHIA muomuHi MiX aBoMa BH-
OpUHMMM TOYKAMH € MeBHA BiJCTAHL — JOBXKHHA
nijipiska, mo ix crnomyyae. Xoya Bl TOYKH MOXYTh
HAJIEIKATH OAHOYACHO Pi3HMM ILJIOIMHAM, AJe 3a aK- Puc. 3.8
cloMO10 5 BifcTaHp MidX HHMM Ha KOMHI¥M i3 nux mnonue Oyae oaHa i Ta
cama. ITicnsa Toro AK BUOpAHO OAMHWYHME BLIPISOK, JOBMXHHY KOMHOIO Bij-
pliKA MOXKHA BMDA3SHTH AOAATHMM umciom. o 1BOro Ymesa NpHONCYIOTH
NA3BY OJMHMYHOrO Bixpiska: 2 cM, 1,5 kM Toro. AKmo oxuaMyHA Bigpisok
¢ MAE HA3BW, & JOBXXHHA Binpiska AB popiBHIOE, HANPUKIAA, 5 OAMHHMIAM
JOBXHHEK, TO mumuemo: AB = 5, mo € ckopoueHusaM sanucy AB = 5 oguuunes.

AxcioMa mpo BiscTaHi no3BoJisie IOpiBHIOBATH Girypu, posmimesni Ha
pisHEX NJOIMHAX, 30KPEeMa, 38CTOCOBYBATH JO HUX TEOpeMM Npo piBHicTH
i 1MoAibHICTE TPHMKYTHHMKIB.

KopucTyounck NOHATTAM BificTaHi, MOXHA 0SHAYWTH piBHicTE i mopi6-
nicts ¢iryp y npocropi abcoMOTHO Tak caMo, sSK ne 6yno spobieHo B niuaHi-
meTpii. 3oKkpema,
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aBi ¢irypu HasuBalOTHCA pieHUMU, SIKIIO icHYE BianoBigmicTs' mixk ix
TouKaMM, NpU AKii Bigcrani mixk nmapamu BignosigHux TOYOK piBmHIZ.

Tax caMo, fiK i Ha TJIOIKHI,

ABi (hirypu HazuBaIOTBCA NOdi6HUMU, AKINO iCHye BianosigmicTe Mixk
iX ToukamMM, NpH AKil BigcTaHi MiXK BIINOBLIHHMH TOYKAMH 3MiHIOITHCH
B O[IHE i Te came YHCJIO pasis.

Inaxkme rgaMyuw, ayns OBoX moBineHHUX TodoK X i Y mepmmoi dirypu
i Touor X' i Y’ gpyroi dirypu, ski im BignmosizaimoTs, crpaBeiuBa PiBHICTH
XY =k-XY.

Hapani akciomy 5 M, sk npaBuno, 6yneMo BHKODHCTOBYBATH HESABHO,
To0TO HE MOCHJIAIOYHCH Ha Hel, Ha BigMiBy Bij nepimmx YOTHPBOX akKciom.

4. Hacaiggu axciom crepeomerpii. BukopucroByiouu axkcioMu crepeomeTpii,
38 [OIOMOTOI0 JIOTIYHHX MiIpKYBaHBL YCTAHOBIIOIOTH CHPaBefIMBICTL IHIMHAX
BJIaCTHBOCTei. PO3rnsgHeMo esKi 3 HHX.

Teopema 3.1. Yepes npamy i TouKy, 10 He JIEIKHUTHL Ha Hil, MOKHA NPOBECTH
ILIOMMHY, i IO TOrO K TLIBKM OIHY.

® Jlosedenns. Hexait Touxa A He nexuTs Ha npamii l. Bubepemo na
npsamii | posinbHi Toukm B i C (puc. 3.9). Yepes Touxku 4, B, C, aki He Je-
JKaTh Ha OAHiN mpsaMi# [, 3a axcioMol0 2 MPOXOAWTHL €QHWHA IJIOIIWHA CO. 3a
akciomoio 3 npsamMa ! nexurs y myonmei o, Orke, IOMKMHAA O IPOXOAHUTH
yepes npamy ! i Touxy A,

Puc. 3.9

Tokaxkemo, mo ua maommHa eguaa. [ificro, Oyap-AKa iHIIa IJIOMMHAE,
10 TPOXOAMTE Yepes npamy [ i Touky A, NpOXOmUTHME TAKO¥ dYepes TOYKH
A, B, C. 3a akciomoio 2 BOHA NIOBHHHA 30iraTHcs 3 IJIOLUHOIO OL. O

Teopema 3.2. Uepes asi npami, 10 NEPETHHAIOTHCA, MOKHA NPOBECTH IO~
LWHHY, i 7O TOrO K TiABKMK OJHY.

® NToeedenns. Hexail npsami a i b nepe-rms;mwa B Touni C (puc. 3.10).
Bubepemo Ha npamiil @ JoBLILHY TOYKY A, a Ha npamii b — Toury B, Big-

! Harajaemo, 10 NPH BCTAHOBJIEHH] BIANOBLAHOCTI Mixk ABOMa PirypamMu KOMKHIR
Toui ogHiel irypH cTaBMTHCH YV BiANOBLIHICTE €AMHA TOYKA Apyroi girypu.

2 flx i Ha nmomMHi, BianOBigHiCTE MiX ABOMa QirypamMn, OpH fKii abepiraioTsca
BiACTAHI MK BLINOBLIHHMH TOYKaMM yUuX Giryp, HasuBawTh nepemiwernam, abo py-
xom. lleransnime pyx 6yfie posriaEYTO B Kypci reomerpii 11 xnacy.
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minui sig Touxn C. Yepes Touxu A, B, C, aki He nexxaTs Ha ofHiil npsaMii, 3a
nKeioMo10 2 NPOXOANTH €AMHA IUIOIHHA (L. 38 AKCIOMOI0 3 NpAMa @ JIXKHUTH
y IJI0IMAL ¢ 1 npsaMa b JeruUTh v mionMHL o, OTixe, IIONMHEA O TPOXOAUTEH
uepes npsvi a i b.

TToxa)xkemo, o usa romuHa eauaa. [ificro, Oyab-sika iHma nionuHEA,
10 [IPOXOAMTE Yepes npsaMi a i b, npoxogurnme Taxox yepes Touku 4, B, C.
3n axciomolwo 2 BoHa noBunHA 36iraTHcs 3 ronuHOKW . O

Baysancenns. Ockinexku Tpu Touku A, B, C, aki He semxaTs Ha ONHIH
npsamii, OAHO3HAYHO BHUSHAYAIOTL NESAKY IVIONIMHY, TO 1HOAI IUIONIHHY, IO
NPOXOOHUTE Yepes Hi TOYKY, no3HayaloTs Tak: (ABC).

Bupas «nnomusa ABC» 3anHCYIOTH TAKOMK CKOpoYeHOo: «mi. ABC». IHKO-
v, 16 maKpecanTH, HI0 PO3TJAAyBaHi Yotupn abo Ginblle TOYOK JIEHKATH
11 O/IHi¥ NJNONIKMHI, BUKOPHUCTOBYIOTh CKOpOYeHi zammcu «mnomuea ABCD»
nHo «1n. ABCD», sKi 03HAYAIOTH, HI0 IJIOIMHA ITPOXOAWTE Yepes TOYKH A,
B,C,D.

3 axkcioMu 2 Ta NOBENEHUX TEOPEM BHIJIMBAE, 1[0 TLAOWUHY MONCHA 30-

damu:

1) mpvoma moukamu, aKi He aexcamv Ha 00Hill npamiil;

2) npsamoro i mouKol, AKQ He JeH UMb HaQ Hiil;

3) deoma npamumu, AKi nepemMuUHAIOMbCA.

Mu OMOBMJIHCSH, 1110 A5 Oy/ib-AKOI ILION[HHN B NPOCTOPL MaOTh MicLe
nci OCHOBHI OBHAaYeHHs, TeopeMu i akciomu nuanimerpii. Tomy B Hamomy BH-
Kaaji cucTemMa aKkciom crepeomMerpil GaKTHYHO CKIANAETHCH 3 MPYIH aKciom
| -5 crepeomerpii i 3 rpynu axciom nnaximerpil (OAHY 3 MOMJIMBHX aKcio-
MATHE INKLTBHOrO Kypey niadimerpii Hasejerno B § 1). Ase B nnanimerpii
MK MaaXH OOHY NJIOHIHHY, Ha sKi# posmimanuce yei ¢irypu, njo posrnsga-
wrbes. ¥ crepeoMerpii 6araTo, HaBiTE HeckiAYeHnHo Oarato, nyomuH. Yepes
1e¢ POBYMIHHSA JeSKHX aKciom mnianiMeTpii Ak akciom cTepeomerpii norpebye
VTOYHEHHS,

Hanpuxnazn, y 6yaps-AKoMy HDIPYYHUKY IJaHiMeTpii BHKOPHCTOBYIOTH
akciomy I;: sKa 6 ve Oyra npama, iCHYIOMb MOYKU, WO HANEHAMb Yiit nps-
MmiiL, [ mouKu, wWo He Hanex cams iil.

¥V nnaniMeTpil BoHA CTBEPIXKYE ICHYBAHHA TOYOK 11038 AAHOKO IPSIMOIO
A Tiil wIomuHi, Ha AKii JexuTs npsama (i Bei posruaxysani ¢irypn), i came
Il TAKOMY PO3YMiHHI 3ACTOCOBYBAJIACH Yy Nporeci mobyaosu reoMerpii Ha 1UIO-
nmuui. ¥ crepeomerpii us akcioma Habysae iHmoro smicty. BoHa cTBepixye
nsarajyi iCHyBaHHSI TOYOK, fiKi He JiexxaTh Ha JaHIA npsamiid. 3 Hel Oesno-
cepeHLO HE BHILIHBAE, IO iCHYIOTH TOYKH I038 AAHOI NPAMOIO HA iHIIIH
nnouiuni, Ha fAKi# JgexuTs npama. lle morpebye cnenianrHOro poBepEHHS.
(‘T'ake fAoBegeHHSA, & TAKOXK YTOYHEHl (DOpMYNIOBAHHS iHIIHX aKcioM IJaHi-
meTpil gus. v § 5.)
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N (puxnapw po3ss’

¥

A3aHHA 3apaY

3anaga 1.

Jano 4oTUpM TOYKH, 1[0 He JIeXKATH B OfHIH nnommHi. Yu Mo-

MYTH TPH 3 HUX JIEKATH Ha OfHIH npamii?

Poszé’'azanns

# HNexail paHo gorwpn Touku A, B, C, L
[), 51Kl He nexxaTh B OOHIN IJIONIHAHI.
Ipunyerumo, 110 TpY 3 JAHUX TOYOK,
nnnpuinan A4, B, C, nexxars Ha ofHii
npamiid @ (a yersepra Touka D He Je-
JKKMTL HA il npamiit).

Toui uepes Tpu Touku A, B, D, axi ue
JeskaTh Ha OfHIM npsmiil, s3a akcio-
MO 2 MOXHA IPOBECTH ILNOIIHHY O
(puc. 3.11). Ane 3a akciomolo 3, AKIO
Api pisHi Touku A i B npamoi @ nexaTe
y nIoImuHL O, TO i BeH NpsiMa JIEKHTH
y il miaonuHEi, a otike, i Touka C Tex
NCKUTE Yy mnomuai of. Takum yuHOM,
yei 4YOTHMPH TOYKM JIeXaTh B OAHIH |
ILIOLIKHI O, 1110 CylepeYuTh YMOBI. ’

:

Puc. 3.11

Ormke, Halle DIPUNYINEHHs Helpa-
BHbHe, i AKILO ‘iUTHpH TOYKH He Jie-
IMATHL B OfHIN [JIOmMHL, TO KOAHI TpH |
4 IMX He JIeATH HA OfHiil npamii. < |

Komenmap

Ha sanuranas «Yu mMoMxe BUKOHYBa-
THCSL AaHe TBEePKeHHAT» MOMKHA AATH
BINOBifgB:

«Tax», i modi docmamubvo Hasecmu
xoua 6 odun npuxknad, Koau ye meep-
O0JceHHA BUKORYEMBCSA;

«Hi», i modi nompibno dosecmu, wo ye
meeponcenHA HIKONU He BUKOHYEMBCA
(maityacTille He JOBOAATL METOAOM Bij
CYIIPOTHBHOIO).

BuxopucroByioun w™eton 6id cynpo-
muéHozo, NOoTpibHO:

1) 3pobuTH NpHNYIIEHHSA, TPOTHIIEHK -
He TOMY, L0 MH XO04YeMO JOBECTH;
CIOMpaJYuch Ha aKcioMM Ta Bxke
JOBelleHI TeopeMH, OTpUMATH CY-
nepeyHicTs 3 ymMoBoo abo 3 Bijgo-
MOI0 BJIACTHBICTIO}

3pobHTH BHCHOBOK, IO HAIIE MpH-
NYIEeHHA HenpaBuJpbHE, a Ipa-
BHJIBHE Te, 10 moTpibHo Oyno mo-
BECTH.

2)

3)

dapaua 2'. Jlosezits, 1110 yepes Gyab-AKi aABi pisHi TOYKM NMPOCTOPY MOMKHA
NTPOBECTH NIPAMY, i A0 TOrO  TINBKH OXHY.

Pozé'azanua

1

Hexait A i B — pgi pissi Touxu npo- |
cropy. Bubepemo Toury C, sika He Je- |
WHUTL HA OmHiIN npsAMi#t 3 Toukamu A
i I3 (3a BignosigHoOIO aKciomoo njaaHi-
mMeTpin). |

Komenmap

¥ nnamivMerpii TBepmkeHHA <«Ye-
pes Oynb-aki nBi pisHi TOYKH MoXHAa
IpOBEeCTH NPAMY, 1 0 TOro X Tiab-
KM opHy» Oyno axciomoro (mus. §1).
Ilpore B crepeoMeTpili ma axcioma
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1epes Toukn 4, B, C, aKi He nexxaTh Ha
oaHi#l npami#, sa axkciomoro 2 mpose-
JACMO IIONMHEY O, ¥V IUIOIUHL O 3a Big-
noeigHoro akciomoro nnanimMerpii yepes
rouKu A i B MOXHa IPOBECTH IPAMY 4.
lIpunyeTuMo, 10 B NpPOCTOpi 4Yepes
roukn A i B MoyKHa IPOBECTH II[e OOHY
npsAMy a,, BiAMIHHY Bif mpsimoi a. 3a

nKCiomMor0 3 mpsAMa @, JIEKHUTH y HJo-

i o (ockiabky oBl i1 Touku A i B ne-
maTs y niomuHi o). Toai B mionmAil o
vepes aBi pisui Touku A i B nposefieHO
ABi pisHi npsaMi @ i a,, Ho cylepeYnuTh
nimoBigHEi# axcioMi nnaHimMeTpii.
Orixe, yepes ABi pisHi TOYKH B mpo-
¢TOpL MOXKHA IPOBECTH TLIBKH OJHY
npamy. <J

CTBEPIUKYE TLILKH Te, IO 8 po3enady-
saniil naowuni yvepes 06i pizHi mouku
MONHA npoéecmu npamy, i 00 mozo x
minbKu 00HY.

Bignosigauil dpaxkT y npoctopi morpe-
6ye poBepenHs. Jlas nporo ciig BH-
KOpHCTaTH JOAATKOBO TAKY axKciomy
nnaHimerpii: «Akxa 6 He 6yna npama,
icHYylomb MOYKU, WO Harewamb yiil
npamiiz, i moyKu, AKi He Hanremamov
i».

Ils axcioma i B nmpocTtopi rapanrye ic-
HYBaHHSl TOYOK, fIKi He HaJeKaThk Ja-
Hiil TpAMi.

3anaua 3. Jlano npsmy i TOuky, 1Mo He JexuThL Ha Hil. [losexiTh, 1m0 Bei
npami, fKi NepeTHHATL Jany NPAMY i MPOXOAATEL Yepes JaHy
TOYKY, JICKATH B OHIH IJIOLMHI.

Posé'szanua

Hexait nano npamy a B npocTopi
i TouKky B, Axa He JIeXHTH Ha HiM.
Yepes npaMy a i Touxy B nposememo
nnowmuHy o (3a Teopemoro 3.1 usa mio-
wuHa eauna). Hexait nosinpHa npama
b nmpoxonuTh Yepes Touxky B i nepern-
yHae ppamy a B touui A (puc. 3.12).
Toni Touku A i B npamoi b nanemxars

JIOIIMHI O, OTXKe, 3a aKciomolo 3 i Best

npsMa b NeXuTh y NIOIKHI o,
Taxum yuHOM, yci npsami, ski neperu-
HAIOTE JIAHY UPAMY 4 i IPOXOAATL He-
pes maHy TOUKY B, 1[0 He JeXUTh Ha
Hil, NexaTh B OmHIN MWommEI . <

Komenmap

Crnouarky mobyayeMo NJIOIMHY, SIRA
NPOXOAUTH Yepe3 AaHi MpAMY i TOuKy.
ITorim poBememo, IO BCi NpsaMi, AKi
NepeTHHAaTL AaHy NPAMY i mpoxo-
OATH Yepes JaHy TOYKY, JIeXaTh V Lii
ILJIOHHHI.

Jnsi KOpEeKTHOro NOBENEHHsI CJif Ta-
KOM¥ YIeBHHTHCS, o nobyaoBaHa
NJOLIHHA €ANHA.

B
—_—=gl
/’a/ 2

Puc. 3.12
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3anuTaHHA AR KOHTPOMO

1. Hasepnits npursagyu npocropoBux ¢iryp, nuockux biryp, Herockux oi-
ryp. fike miniMaabHe YHCIIO TOUOK MOKE MICTHTH Henyocka girypa?

2. HassiTh ocHOBHI nosaTTa crepeomerpii. CohopmMynoiiTe aKcioMu cTepeo-
meTpii Ta HalNpocTilli HACTIAKH 3 HHX.

3". Jlaiite osHaueHHA piBHOCTI Ta nojiibHocTi diryp y npocropi.

4", JloBeaiTe, IO Yeped NPAMY i TOUKY, IO He NEXUTH Ha HiH, MOXHA IIpo-
BECTH ILJIOIIHHY, i IO TOTO X TLJIBKH OLHY.

5. JoseniTs, 0 yepes OBl mpsiMi, IO NEPETHHAIOTHCH, MOYKHA IPOBECTH
ILIOIIMAY, i [0 TOTO ¥ TiJILKH OJHY.

Bl Bnpaswn

1°. IlosicuiTs, YoMy CTiN, siKUi Mae Tpu HiXKKH, 000B’A3KOBO cTiliKMil, a po
CTiJl i3 YOTHPMa HUXKKAMM I[LOTO CTBEDPIXKYBATH HE MOXKHAa.

2°. (MHapm.) Tpu MyXH OJHOYACHO BJIETLIH 3 KPHUIKH cTONa. UH MOMKYTHE
BOHU 3HOBY ONMHUTHCS B OfHIN 1JIOLHHI?

3° K mMoXKHA TepeBipUTH AKiCTh BUNOTOBJIEHHS JHHIMKH, SKINO € rapHO
ob6pobnena nnocka nymra? Ha sknii Teopermysuil GaKkT cnupaeTbesa s
nepepipka?

4°, Yy MOKHA IIPOBECTH IJION{MHY Yeped TPH TOYKH, AKi JexaTh Ha OfHiH
npamiit? Bignoeine nosAcHiTs, cnupaloduck Ha BinmoBizHi axkciomu ym

(HACHIIKM 3 HHUX.

5%, CxinpKy [JIOLME MOX<e IPOXOAMTH Yepes TPH JaHi TOUKH?

6. JosexnitTs, o nioimuua i npaMa, AKka He JexxuTh Ha Hi#, abo He mepe-
THHAIOTLCH, 800 NepeTHHATECA B OAHIN TOYIi.

7. lloBeniTh, 110 iCHYE NpAMAa, AKA INEPETHHAE NAHY ILIOL{HHY.

8. Touxka M HaneXuTh IJION[MHL o, a Touka N He HaJexuTh ii. UYu Hame-
JKMTEH IJIOIUHL O cepeuua Bigpiska MN? IloscriTe Bignosiae, cunpao-
YHCh HA BiJIIOBIHI AKCIOMM YH HACJHIAKH 3 HUX.

9. Yu npaBWiIBHO, INO MOXH& NPOBECTH ILJIOIUHY depe3 Oyab-aki: 1) asi
TouKku; 2) Tpd Touku; 3) yornpu Touxku? IlosicHiTe BignOBiAbL, CIMpaio-
YUCh HA BiINOBLAHI AKCIOMHM UM HACJIJKH 3 HUX.

107, CkinbKy nuomud MOXKHA IpoBecTH 4yepe3 opHy npamy? O6rpyrrtyiiTe
CBOIO BiAIOBi/b.

11°, "I1 MoyTh ABi Iommuan MaTH: 1) TinbKu oY CHiNBHY TOYKY; 2) Tinb-
K¥ aBi crmineHi TouKu? ’

12", Yu MoxyTs ABi pisHi nmomusr maTy Asi pisHi coineri npami?

1:3°. Cronap 8a goNOMOroKw ABOX HUTOK nepesipse, un Oyne CTIHKO CTOATH
HA TONY BUTOTOBJIEHHH CTiN, AKWI Ma€ 4oTHpH HixkkH. Sk norpibHO Ha-
TATHYTH 11 HATKU?

14. 51k posramnoBaHi OBl IVION[HMHEM, AKIHO B KOXKHIH i3 HHX JNeXHUTH OOWH
i Toil camuii TPUKYTHUK?
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15. JlopemiTh, mo icHye mionuHa, AKA NepeTHHae NaHy IJIONHHY.

16. Touxu A, B, C, D He nexats B opuiit nnoumui. Hosezits, mo npami AC
i BD ne nepeTvHalOTLCH.

17. Jlano nyomuHy o i kBagpar ABCD. Yu Moxke NJIONMHI O Hajexa-
Ti: 1) TineKkM ofHA BepliMHA KBajpaTa; 2) TiNLKH ABiI HOro BepIIHHU;
3) TiNILKK TPH BepIIHHHT

18", I8l BepLUMHY TPHKYTHHUKA HAJNEKATH IWIONHHI 0. Y HaNeuTh Lik nyo-
LIMHI TPeTH BepLINHA, SKIIO BIZIOMO, 10 AaHiil nuioiu i HanesxaTs: 1) Tog-
Ka IepeTHHY MeZliaH TPUKYTHIKA; 2) LIeHTD BIKCAHOTO B TDHKYTHUK KoJia?

19°. Yn xosHa TOYKA KOJa HAJEXKHTH IJIOIHHI, AKI0 BifoMo, 1Mo miil mimo-
muni HanexaTs: 1) ABi TOYKH Kona; 2) Tpu TOYKH Kosa?

20", Yu npasusbHO, HIO Yepes TPH OpAMi, AKi NonapHo NepeTHHAITLCS, IpOo-
XOOWTH €AUHA IIOIMHAT

21. Is mpamux i nuomus, 10 MPOXORATE yepes sepiuuuu kyba ABCDA B,C D
(puc. 3.13), HasBiTH:

1) napy NDpsAMEX, IO NEPETHHAIOTHCH; B c,

2) Tpiiikm MpAMHX, AKi MepeTHHAIOTHECH B OOHIH
TOYILi;

8) napu nJIONMH, [0 TMEPeTHHAIOTHCH; A,

4) TpiiiKM nJNOIMH, SKI meperHHATHCA B Of- 1 C
Hi#l Tov1i. P

22", Ilaro gei nupami, Aki nepernnaoTees. [lopenits, .
[0 BCi NpsiMi, [0 NepeTHHaoTH obuzei mami A B
npami i He NPoOXoAATH Yepes iX TOYKY MepeTH- Puc. 3.13
HY, JexaTh B OJHIH NJIOIIHHi.

23", Tpu NNOIMMHK MAIOTH CHLILHY TOYKY. Yn npaBmiibHe TBEp/KeHHS, [0
BCi i nJON{MHA MAKTh cHibHY npaMy? CKiBKH NpAMHX MOXXHA OTPH-
MaTH y pasi NOoNapHOro NEePeTHHY LMX MJIOMMHT

24°. Ilano TpM pisHi MJIOIMHEY, AKi NOUApHO nepeTHHaloThHCA. JloBeniTh, IO
KONM OBl 8 NpAMHX [NepeTHHY IHX IUIONMH IePeTHHAIOTHCH, TO TPeTH
IpAMa MPOXOAUTEH Yepes TOYKY IX NepeTuHy.

25. [axo yorupu Touku. Bigomo, mo npsama, SKa NPOXOAUTE Yepes Oy/ib-saKi
OBl i3 IIMX TOYOK, He IEPETHHAETHCHA 3 NPAMOIO, AKa [POXOAUTEHL 4Yepes
immi gei Touxu. JloBemiTh, IO JaHI YOTHPH TOYKHM HE JIeKaTh B OHiN
TLJIOIOMHI.

26. Yu nexaTh B ofHiIM nronmHi npsami a, b i ¢, axmo byas-axi aei 3 HEX
NepeTHHAIOTHCS, aJie He iCHYE TOYKH, N0 HAJNEKHTL BCIM TPbLOM NpS-
mMuM? BukoHaiiTe pHCYHOK.

27. Ilpami a, b i ¢, Mo JNexars B OQHIM IJIOIMHI, MEPETHHAIOTHCH B TOYIlL
O. JloBeniTe, IO iCHYE NJOIIHHA, fIKA He NPOXOAMTE 4Yepe3 Touky O Ta
nepeTHHAE TPH naHi mpsaMi a, b i c.

1
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- §4

HAMMNPOCTILLI 3AAAYI HA NOBYAOBY
NEPEPI3IB MHOTOrPAHHUKIB

COCPUHIMRG, 8 OIA 1BOT0 MOTPibHO 1moby-
IyBaTH TOYKH NEPETHHY CiYHOI NJIOIHHA
3 BigmoBigHUMHU pebpaMM MHOTOTDAHHWU-
Ka (800 3 Ix IpONOBXKEeHHAMM).

Tabaunsa 5
NEPEPI3 MHOIMOPAHHMKA NAOLLMHOKO
O3HaueHHs i amict nobyaoBu Mpukaaa
[epepizom MHOTOTDAHHWKA  ILIOIH- 1
HOK HAGWRAETHCA MHOTOKYTHHMK, SKHI > B
¢ CHINBINID YACTWHOI0 MHOIOrpaHHHKA 1 =
i€l oI HK. :A ,
145 nobydosu nepepizy docmamubo no- o — ¢ |
Gydysamu @i0pisxu nepemuMy CINHOT "' |
naouuny 3 8i0nosioHUMU ZPAHAMU MHO P

Ilepepizom kyGa MIONIUHOIO O, HKAa
NpoXoauTEH Yepes To4yku A, B, C Ha
pebpax Ky0a, 110 BUXOAATH 3 ofHiel
BEPIIMHH, € TPUKYTHUK ABC.

MNOBYAOBA NEPEPI3IB METOAOM CAIAIB

OCHOBHI NOHATTA

Hrno nnonpea o nepeTuHae nuouMAy P mo npsa-
miit b, To npsama b HasHBaeThCH cAidoM NAOWUHU
o Ha nJonuHi f. ﬁ
Ona Toro ujob® oTpuMaTH CALf OJOIMHH O Ha
mnonuui [ (robro npsmy b), pocraTHBO 3HAa-
i‘i’l‘li TOYKH [IepeTHHY ABOX NPpAMHX IVIOIHHH O
3 IomHoN [l

[puxcnan

Iobyayiire nepepis npuamu ABCA B C,
mrouxku K, M, N, ne M € AA,, N € AC i rouxa K nexxurs y rpani AA B B.

» 1. Posrnsiremo ponomixcsy nnomuny AA B B.
Crnip wiel niom@HMY HA IJIONIMHI OCHOBH —
npsama AB.

2. ¥V ponomixuHiil IUIOIMMHI POSTIIAHEMO NPAMY
MK, ska NeXuTh y TJIONMHI mepepisy. Ii
TOYKA NepeTHHY 3 Iomuuol ABC nexuTs
Ha npamiit AB — ne Touka H (a Touka mepe-
TUHRY 3 pe6bpom BB, — Touka L).

ILIONMHOIO, IKA NPOXOAHUTH Yepes

Poze’sazanmns
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IIpoposxenns rTabn. 5

3. Topi Touxka H nexuTs i B IIoNuHI nepepisy,
i B nuomuni ABC. 3a ymMoBoo Touka N Temx
JIe’KUTE i B IJIOIIMHEIL mepepisy, 1 B mionmHi
ABC. Omxe, IIOLHHEA Tepepisy nepeTHHAE
ILTOHUHY OCHOBH mo npsmid HN (cainp ciu-
Hol mnomuuy Ha minomuHi ABC), akxa nepe-
TuHaETheA 3 npamoo BC y Touni T.

4. Coonygarouyn BifpisKaMH TOYKH IEPETHHY
ciusol miuommuEH 3 pebpaMH NPH3MH, Ofep-
JKYeEMO YOTHPHKYTHHK MNTL — mykanuii
nepepis. <|

N [foscHeHHA ¥ OOr'pYHTYBaHHA

1. 3micr 3agay Ha nobyaosBy B crepeoMerpii. ¥ muaHimerpii sanayi Ha mo-
OyzoBy HalyacTiine po3s’sa3yBaiM 3 BHKOPHCTAHHAM IHMPKYJs i jginiiiku. 3a
ix pmomomorow mMoXxHa GynyeaTu Binnosinui ¢irypu nnomueu (npsami, kona,
TPUKYTHHKH TOINO). Asle He iCHYIOTH Kpeclsipceki iHCTpyMeHTH, siKi HO3BO-
nanu 6 y npocropi Gyaysati HerJlocki dirypu. Iz miel npuunHM saBgaHHsA
Ha mobynoBy B cTepeoMeTpil 3a CBOIM 3MICTOM CYTTEBO BiIpPI3HAIOTLCH Bij
KOHCTPYKTHBHUX 3aBAadHh MiaHimMerpii. CrepeoMerpuyHi 1nobyoBH BHKOHY-
10Th, ¥ TEpLIY Yepry, y aymkax. BoHu € Oinpine saBiaHHAMH Ha NOBEIeHHS
icHyBaHHA (irypu, mo sajoBojibHAE naHi yMosu. Ile noeBeneHHA MOBHHHO
CcIMpaTHCH Ha BiANoBigHI aKcioMH Ta BIACTHBOCTL CTepPEOMETPHYHHMX (iryp.
Banaui Ha nobynoey B cTepeoMeTpil MOXHA YMOBHO IOALINTH Ha HBi
vPYIM: 3anadi na yaenreari nobydoeu (TUITY: MPOBECTH IJIOIUHEY Yepes Nnps-
My i TOuKy mosa Hew) i s3afaul Ha 300pa)keHHAX NPOCTOPOBHMX Till — TakK
a3BaHi saflavi Ha npoexyiiinomy pucynky. Po3s’A3aHHA cTepeOMeTPHYHHX 3a-
Jnlay Ha nobyzoBy BasBH4Yail CYIPOBOAMKYIOTH PMCYHKAMH, IO MOXKYTbh OyTH
JIBOX IPHUHIMIIOBO PiBHMX THUHIiB. [[ns 3anay Ha ysBimioBaHi nobynosu ue, fiK
1IpABMJIO, €CKiSHUI PHCYHOK, IO LIIocTpye OoCHOBHiI etamu mobymosum. Ilim
yac MOro BUKOHAHHA JOIYCKAETHLCH TeBHA NOBLIBHICTH, AKINO BOHA He IpPH-
BOOHTHL N0 cyIepeyHocTed 3 yMoBOIO 3ajmadi (Lie, HAMpMKIaj, pUcyYHEH 3.3
ta 3.5—3.12). Hdpyrui#i Tun pUcyHKa [0 3aja4i — Le nijocke 3obpakeHHsl Ha
IIPOEKIIHHOMY PHCYHKY, BHKOHAHE 3 BHKOPHCTAHHAM BJIACTHBOCTEMl mapa-
nensHOro npoektysanHsa’. [1o6ynoeu Ha NPoeKLiHOMY PHCYHKY OZHOSHAYHO
RiJINOBiIAIOTH NMpOCTOPOBEM NoOyaoBaM 300pazyBaHol Qirypu B opuriaami.

! BnacTHBOCTI napayens-Horo npoeKkTyeanns 6yne posrasuyto s § 9.
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2. 3ajaui na nobyposy nepepisis muororpanaukis. Meron caigis. ITix uac
pO3B’ABYBAHHA JEAKHX CTepeOMEeTPHYHUX 3ajad, NOB’A3aHUX i3 MHOrorpas-
HUKOM, A0BOAMTBLCH OyayBaTH (irypy, mo € mepeTMHOM MHOrorpaHHUKAa
3 mommHow. Axuo Takow Girypoio € MHONOKYTHHK, TO HOro HA3HBAIOThH
ilepepizoM' MHOrorpassuka. IHakine KaMcyqu,

nepepizom MHOZOZPAHHUKG NAOUIUHON HA3UBAEMBCA MHOZOKYMHUK,

AKUL € CNiAbHOW YACMUHOK MHOZ0ZPAHHUKA | NAOWUHU.

1o mionm@uy me HASUBAKTH CIYHOK NJAOWUHOK. Y TAKHUX 3aJaYaX 3a3BH-
yall jaHo MHororpasauy (robro sobpaykeHHsi MHOrorpassuika) 1 morpibHO no-
OynysaTu nepepis (TobTo 306parkeHHs Nepepisy) IUIONIHHOIO, AKa 38/IaHA TIEBHUM
4YUHOM, Haluacrtimne TphboMa Toukamu. [as nobydoeu nepepizy GocmamHbo
nobydyeamu 6idpisku nepemuny CivHol NAOWUNHL 3 6I0N0GIOHUMU ZDAHAMU MHO-
zozpannuxa. [Ins uporo notpibao nobyaysaTi TOYKH NepeTHHY CiyHOl ILIONMHN
3 BignOBiAHUMH pebpaMu MHororpaHHuKa (8o 3 IX DPOAOBKEHHAMH),

Hanpuxknan, naso 3o0paenHs Kyba i Tpu Tou-
rku A, B, C, axi Hanexxate pebpaM, 1[0 BHXOASATH
3 opmiel Bepuuiu (puc. 4.1). [Ina nobynosu mepe-
pisy Ky0a NIOIOHUHOI Of, AKA TPOXOAHTH yYepes wi
TOYKH, NOCTATHRO CIIOJIVIHTH iX Bigpisxamu.

Hiiiceo, nnomusa o Mae 3 moumaoo KNN K,
nepenHboi rpadi kyba asi coiieHi Toukn A i C. Ornixe,
AC — npsiMa TepeTHMHY IMX IUIONIMH, 8 3HAYWATH,
[LUIOL{HHA (. [IepeTHHAE Nepe/HI0O rpaHb — KBajapaT
KNN K, no sigpisky AC. AHanoriyso gasa niouu-

Puc. 4.1 HA ( NEepeTHHAE BEPXHIO TrpaHb 1o BiApisky AB,
a Oiuny rpass — no Bigpisky BC. Omxe, Tpukyteux ABC i € mykanum sobpa-
MMEHHAM nepepisy Kyba.

V cxknagrimmx BHIaAKax, ais Toro uob nobyaysaTH repepis MHOrorpas-
HUKA, yacTo OyBae 3pyyHuMM NOOYAYBATH CHOYATKY NPAMY NEpPemuHy CivHO
NAOWUHI 3 NAOWUHOK AKOICL zpaii (TaK 3BAHMH «Caid» CivHOT NAOWUHU Ha
yiit epani), a oTiM 3HANTH TOYKM NePEeTHHY CiYHOI IJIONMHY 3 BiANOBLIHH-
MM pebpaMu MHOrorpaHHuka (uum 3 Ix npoyosxerHsamMu). IHomi moBomuTHCH
POSIISAJATH TNEBHI MONOMIMHI IJIOIIMHH, IS
AKHX TAKOX OYAVIOTH CJif ciYHOl [JION[MHA
(a0 cnig pormoMixkHOI NJOI{WHM HA ILJION[H-

Hi saxoice rpani). Ileit meron nobynosu me-s
pepisiB yacTo HAZMBAIOTL Memodom chidie.

Hna mozo wob ompumamu cnid (Tobro
npamy b) naowunu o a naowui B (puc. 4.2),
docmamub0 3Hailmu mouKu nepemuuy 0eox
NPAMUX NAOWUHL O 3 naowunow B (ocKinsKH P, 4.9

! leransuinre nobynosy nmepepisis MEororpauHukis aus. v § 12.
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Bl ToukH, Hanpueaan, A i C ogHO3HAYHO BH3HAYAIOTH npaMy b). Biisradumo
TAKON, IO ImouKa nepemuny O6Yob-aroi npsamoi a NAOWUHU O 3 naowuHrow f
Ja8cdu Hanemcums cAidy naowury o Ha naouwjuri B (Tobro npsmiit b).

Ilpugnan sacTocyBaHHS MeTORY CJifiB s nobynoBd mepepisy npusMu
nasefeHo B Tabn. 5, a MeToay CHiAiB i AONOMKHMX ILIOIIMH AJNA N0OyAOBH
iepepisy mipamigy HaBeeHO HUMKYeE.

N Npuknap po3B'A3aHHA 3apay

Jamaua’. . Iobynyiire nepepis nipamigu ABCD niiomuHo0, mo HPOXOAUTE
yepes Touxku K, L, M (puc. 4.3, a), ne L€ AC, a roukn K i M
nexats y rpaaax ABD i BCD signosigHo.

Posé'szanus’
» Bigpasy nobyaysaTa «ciifi» IIOIMHEY nepepisy Ha skKilice i3 rpaHen

e Mo:xJiuBo. PosrisdeMo ponoMikay mwionueay DKM. CnouyaTry sHainemo

caip miei-nnommuHEM Ha mioniuHi ocHoBHM ABC. [[ns nporo sHaiieMo TOYKH

IIEPETUHY 3 IJIOIWHOIO OCHOBH nBoX npammx DK i DM 3 pomomisHOol mmo-

Hn. OckinbKu Touka K nexxuts y mnoumuai ABD, To npsma DK nepern-

nae npamy AB (a sEaunTs, i monmey ABC) vy peaxiu Tound E (puc. 4.3, 6).

Ananoriyso Touka F meperuny npsamMol DM 3 npsiMoio BC € TOYKOIO nepeTn-

ny npamoi DM 3 nnomusow ocHoBu. OTike, ciifi HONOMIKHOI NJION[WHHU HA

IUTOIMHL ocHOBM — 1 npsamMa EF.

Puc. 4.3

Hani posrnanemo B ponomixksi#t mrompmai DKM npsmy KM. Ockiaekn
rouxa neperay upaMoi KM 3 IUIOIMHOK OCHOBW JIEXWTH Ha npamii EF
(na cnigi gonmomisKHOI IJIOIIMHMA), TO 3HAXOAMMO TOYKY P IepeTHHY NpAMHX
KM i EF. 1le i 6yze Touka neperuny npsvoi KM s nionmuHoo ocHorn ABC.

Touxa P nexuTs y NoLMHI nepepisy i B mnomuui ABC. Aue B 1ift camii
1nouuHI NexuTs 1 Touka L. Orsxe, noniuHa nepepisy nepeTHHae IJIOIMHY

! KoMenTap BKJIOYEHO B 3AITHC PO3B’ A3AHHA.
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ocHOBH 110 npaMiit LP (puc. 4.3, 8), 1m0 neperusaeTses 3 npamoxo BC B Touni
N. Tenep M0OeMO NOCHiZOBHO S3HAHTH TOYKW NEPETHHY IJIOIIMHH Hepepisy
8 inmumu pebpamm mipamigu. Touxku N i M nexxare y niommuHi nepepiay
Ta B rpadi BCD. Toxni npama NM neperunae pebpo BD y Touui H — 1ue
i 6yae HAaCTYNHA BEepIIMHA MHOTOKYTHHKA nepepisy. AHajoriyeo B niomuui
ABD nposogunmo npsamy HK, sika neperunae pebpo AD y Touui 7', i cnomyua-

€MO

Biapiskom Touxu T' i L. Yornpukytank LNHT — myxkasuii nepepis. <

3anutanHe pns KOHTpOMO

1. TlosicHiTe, 10 HA3KMBAIOTH IepepPi30M MHOTOIDEAHHHWKA ILTOIMHHOK. KoK
diryporo € nepepia MEOrOorparHMKa?
2. llosicHiTh, IDO HABMBAKIOTH CIALAOM IJIOLMUEM O Ha miomuHi B. dx Moxua
onep:aTH el clif, MAIOYH AeKiNbKa NPAMMX Y ILUIOIMHI Of
3. TloscuiTe Ha NpuKIafi, AK MOXHa MOOYAYBATH Nepepis MHOrOrpaHHHKA
MEeTOIOM CJIifiB.
R Bnpasn
1°. Kopucrywunce sobpamennsm kyba ABCDA B ,C D,, naBefeHuM Ha pH-
cyHKy 4.4, nassits: 1) Touky nmeperuny npsimoi MC (M € AA)) is mwio-
mmuowo B,BC,; 2) niniro neperuny miomun MC,C i BCB,.
2°, 3a 3o0paxkeHusiM nipaMizy, HaBelleHMM HA pPHCYHKY 4.5, HasBiTh:
1) Touky nmeperuny npsamoi MD (M € BD) i nnomuun ABC; 2) ninino
nepetuny mnomus MBC i BEC (E € AC).
B, Cy D Cy
1
:
Ay : Dy
I
My Bp...l...jc A c C
’I
l’ B
A D
Puc. 4.4 Puc. 4.5
3°. Hapucyiite B 3omuuTi 306paxenns kyba, HaBefeHe Ha pUCYHKY 4.6, i mo-
6ynyitre: 1) Touky neperuny npsimoi MH a3 nnommuuoio ABC; 2) ninip
neperuny nnomus MHC i ADC.
4°. HapwucyiiTe B 3ommnTi 306paxKeHHs nipamign, HaBeleHe HA PUCYHKY 4.7,
i nobynyiite: 1) Touky neperurny npsimoi MH 3 mnommusow ABC; 2) mi-
Hilo meperuny nnommy MHB i ABC.
5°. [obynyiitre nepepis ky6a ABCDA,B,C,D, niomuHo0©0, 1IN0 TPOXOAUTH Ye-

pea: 1) Toukn A, B i C,; 2) Touxku B, D i cepeauny pebpa CC,.
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6. Ilobyayiite nepepis mipamigu ABCD nniolnuHOX0, II0 NPOXOAMTE Ye€pes:
1) rouxn C i D ta cepenury pebpa AB; 2) Touky C Ta cepenuum pebep
AD i BD.

7'. Kopucryiouuce pucyskoM 4.8, onumiiTe nmoGynoBy mepepisy TpHKYT-
Hoi mipamian SKLM nnoiuHOX0, 110 NPOXOANTE yeped Touku A, B, C
(Ae KM, Be SK, C € SL), Ta nosicHiTs NpaBUIbHiCTL Ii BUKOHAHHS,
CIIMparoYMCch HA BiANoBigHi axcioMu i TeopeMu.

M,

C

Puc. 4.7 Puc. 4.8 Puc. 4.9

8. Yu moke B mepepisi Terpaenpa ABCD nnomunow OyTH YOTHPMKYTHHMK
KLMN, zofpaxenuii Ha pucyHKY 4.97

9. HapmucyiiTe B 3omuTi 300pakeHHs DNOPAMOKYTHOrO mnapaJjejemninena
ABCDA B,C\D, (puc. 4.10) i nobyayiite: 1) Touky meperuny mnpsiMoi

D,M 3 nnomuuoro ocaosu ABCD (M e CC, i CM =%CC,); 2) TouKy
nepetuny npsamoi D K 3 nnomunowo ocuosu ABCD (K € AA i AK=

=%AA1]; 8) cnix nnommun D, KM wa nnomusui ocuosn ABCD; 4) nepe-

pis mpsimokyTHOro napaaeneninena ABCDA B C, D, niomuHOW0, 10 TPo-
xoxuTh yepes Touku D, K i M.

Dy Cy B

S =

Puc. 4.10 Puc. 4.11
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10",

11.

12.

13.

14.

15.

Hapucyiite B sowmTi sobpaxenus nipamign ABCD (puc. 4.11) i noby-
AyiiTe nepepis mipaMiay IJIOMMHOMK, 10 NpoXoauTes 4epesd Touku K, L
i M, sxi sHaxopsaThes HA rpansax ABD, BCD i ACD signosigso.

¥ ry6i ABCDA B C,D, 3 pebpom a O — TouKka nepermHy niaronasnei
rpani A B/.C D, Touka K — cepepuna pebpa DC; Touka M nexuTs Ha
npomeni BB, B M = 2a. Ilobyayiite nepepis ky6a muommuuoo OKM.
[o6yayiiTe nepepiz mipamian ABCD nnomuHEOK0, SK& TPOXOAHMTE Yepea
roukn K, M, N, ne K i M — cepeguru pebep DC i BC, a N — Touxa

pebpa AB, Ttaka, mo AN =%AB.

ITobynyiTe nepepis xkyba ABCDA B ,C D, niomuHOK0, M0 NPOXOAUTH Ye-
pes cepenurn M, N, K iioro pebep AD, DC, BB,.

IToGyayiite nepepis kyba ABCDA B ,C,D, niommHOK0, 0 IPOXOAWTH Ye-
pea cepenunn K, L, M iioro pebep AA , CC,, DC.

Ha pucynkax 4.12-4.23 skaszano Touku M, P i R, sxi nexats abo Ha
pebpax, abo Ha rpauax Kyba. [loGyayiiTe nepepis Kyba romwuaoio MRP
ISl KOXKHOTO i3 JaHMX PO3MIiNIeHb TOYOK.

R
1 L]
R : : 3
L] ' L]
: M ' :
P ] :_-_ - P et
P 'l‘ P1 ”I‘ M '1.R M9
Puc. 4.13 Puc. 4.14 Puc. 4.15
P
d 1 i R A s
L] L] (] L]
] ] T T
Y -y ' '
: i [
S mes [ B
R '4' P Py - RY - M
gl M ’M . ¢
Puc. 4.16 Puc. 4.17
Bi R Cy
L}
[
D
1 Ay - : 2 Ay
By’ 1 ; M
: ‘I‘B__ R C
' M "t P RS
Fa b A D A
3 P M e nn. BB,C; M e nn. A{B,C, M e nn. A,B,C,
Puc. 4.20 Pue. 4.21 Puc. 4.22 Puc. 4.23
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§5 ' NOHATTA NPO AKCIOMATU4HWUIX METOA Y FTEOMETPII

AxciomaTuuna nmobygoea reometpii. Kype nnanimerpii, skuii Bu BMBYaIU
n 7-9 kngcax, i 3ANPONOHOBAHMII KypC CTepeoMeTpii 3HAYHOK MipoK0 CIH-
PHIOTBCHA HA TEBHI HAOYHI YABJIEHHS NP0 reoMeTpMuHi ¢girypu. Paszom 3 TimM
I'*OMeTpifl AK HAYKOBA TEOPifl IpO BJIACTHBOCTI (iryp, posTamoBaHuX y npo-
vropi, Moxke OyTH MobynoBaHa JOridHUM (HefyKTHBHMM) METOZOM HA OCHOBI
CHCTEMH aKCioM.

IlosicunMo cyTh akciomMaTHuHOro MetTony nobymosu reomerpii. BBogaTs
ocHOBHI (Heo3Hauyeari) nouATTs — «dirypus i GopMymIO0TE OCHOBHI mO-
noykeHns (axciomu), y AKHUX BHUpAKeHI OCHOBHI CHiBBigHOLIEHHA MiX OCHO-
suuMu noHaTtamu’. Jlani, BUKOpHCTOBYIOYH OCHOBHI NOHATTS i OCHOBHI
cIiBBiHOIIIEHHSA Mi)X HUMH, BUSHAYAIOTH HOB1 MOHATTA — «birypu», dopmy-
JIIOIOTE 1 JOBOAATH HOBiI TBEDAMEHHA — mMmeopeMili NP0 BIACTHBOCTI BBeJIeHMX
noaATh. IIpn BOMY AOBOASTE TEOPEMM CTPOrO JIOTIYHHM NUISXOM, CIHDAO-
YHChH HA 8KcioMu i pamime goeeneHi TeopeMu, TAKMM YHHOM OAEPIKYIOTH I'e0-
METPUYHY CHCTEMY TBepIsKeHb, OB’ A3aHUX HU3KOI JIOTIYHUX B8IIEHKHOCTEH.

Ho cucmemu arxciom sucysaiome makri eumozu. Bona nosunna 6yTu:

1) necynepexnueoro, T06T0 Takow, oo i3 1iel cucreMu axciom HeMoKIU-
80 6YJI0 OfepKaTH JIOTIYHHM IUISXOM [BA TBEPIIKEHHSH, AKi cynepedaTs ofHe
OHOMY, — HefKe TBepAKEHHA Ta Horo aanepevyeHHs;

2) neaanesxnnor, To06TO Taxow, 10 KOAHA 3 aKcioM ZaHOI CHCTEMH He
fHyna JOTIYHHMM HACHIAKOM iHIIMX 11 aKciom;

3) noenoro, ToO6TO TaKo, 1106 3a HOMOMOrOI0 AKCIOM TiNBKH i€l cuc-
T€MH, He JOAAYM HOBMX akKciom, mo:kHa Oyno mosectn (abo cmpocrysaTi)
CTPOro JOriYHMM ILILIAXOM Oyb-siKe TBEPAMEHHS IMpo BJIACTHBOCTI diryp aa-
1oi reomerpii.

¥V mkinbHUX Kypcax reoMerpii HaiiyacTiule peanisyeThCHsl TLIBKH TepIia
BUMOra — HecylnepewiusBicTs cucreMu axkcioMm. Yepes nparHeHHs gocArTH Giie-
1101 HAOYHOCTI i POCTOTH AOBENEHbL BACTOCOBYIOTH CHCTEMY AKCiOM, AKa He €
He3aIesKHOKW 1, AK npasuno, He € nosHow?. Tomy ans crporiuroro i moknaj-
HilIoro BHKJIAAEHHA MaTepiany norTpibHO AONOBHMTH TA YTOUYHMTH 3aIpono-
HOBAHY CHCTeMy aKciom i oOrpyHTYBaTH NeBHI BAACTHBOCTI, AKi Heobxiaui ans
POSTIAAY MOJANBUIONO MATEPiany Kypcy cTepeoMeTpii.

Jamo yrouneni gopmyniopanEa® fesxux akciom nnaximerpii (siki Hase-
aeHo B § 1) ans iX BUKOPHCTAHHSA B cTepeoMeTpii.

! BayBayKEMO, 1[0 KPiM YHCTO FreOMeTPHMYHHX V IUaiiMeTpil Ta crepeoMerpii Bu-
KOPHMCTOBYIOTE iefiKi ocHOBHI (HeosHadyBaHi) NOHATTSH, BaraJbHI i AnA iHIEX posmi-
NiB MATEMATHKH, HATPHEJIAA, TOHATTS ¢MHOMKHHA».

2 [JoBHA cHMCTeMa aKCiOM eBKJIIOBOI reoMeTpii HaBeieHa Ha c. 59.

3 ¥ naseneHux (pOpMYNIOBAHHAX YTOYHEHHS BHALIEHO KYPCHBOM.
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® [lpama, aka Harexcums naowuni, posbUBAE 10 IUIOIMMHY HA ABi nmiBno-

L{UHY.
® Big uiBnpsaMoi Ha naowuHi, Axa micmumy ii, y AaHY HiBILNOIUHY MOXHA

RIAKJIACTH KYT 3 J8HOXO IPaAYCHO Mipo¥0, Mermoko 3a 180°, i Tiipkn OIMH.
@ [{a naowuni yepes JAHY TOUYKY, 10 HE JIEXKHTh HA NaHil npaMii, MoxxHA

nposecTH He Oijblle AK OOHY NpAMY, napajleNbHy AaHiii.

$Ik ysxe sasmavanocs B § 1, akcioma nnanimerpii I :

AKa 0 He OYyna npama, iCHYIoOmMs MoKy, Wo Haaedamb Yiil npamiit, i moy-
KU, Wo He Haaewambs iii, y crepeomerpii Habysae pgemo iHmoro amicry.
Y nnamiMeTpii 1A aKcioMa CTBepIKYBAJIA iCHYBAHHS TOYOK 1032 JAHOI0 NpsH-
MO0 Ha Ti# nnommEi, Ha AKi# JexuTe npsamMa (i Bl posrnsaysari ¢irypn).
Tenep na axcioMa cTBepkye B3araji icCHyYBaHHS TOYOK, IO HE JIEXaTh HA
AaHiil mpaMi#i. 3 Hel GeanmocepeHEO HE BHILIMBEE, INO iCHYIOTE TOYKH IO3a
[8HOI0 OpsAMOI Ha inmiil nuromuui, Ha Akiil nexwuTe npsama. lle norpebye
CHeniaJbHOrO NOBENeHHS.

@® Hexaii 7aH0 IJIOIOMHY O. i @ — npAMy B Ui nnomusi (puc. 5.1). Ho-
Be/leMO iCHYBAHHSA TOYOK y IUIOLIMHI O, IN0 He JIeXKaThk Ha NpsaMii a.

Ilosaaunmo TouKy A Ha npamiil a i Touxky A’
1038 NICIIMHOKI0 o. Yepe3 nmpaMy a i Touxky A’ npo-
BefemMo miaomuuy o. BisbmeMo Touxky B mosa mio-
IIMHOIO O Ta mpoBeneMo uepe3d npamy AA' i Touky
B nnomuny B. [lnomusu o i p neperunamoThCs 1O
npsaMii b, Aka NpoxoauTh Yepea Touky A 1 BiaMinna
Big nmpamoi a. Touykn 1iel npamol, BigMingi Big TOUY-
KM A, nexaTh y IUIOLQMHI ¢ 1038 NpsamMol a, 1o i
norpi6uo 6yso nosectn. ©

HIns posrnany OeAKUX CTEPEeOMETPMYHHMX II0-
HATH KOPHMCHO BBECTH TAKOXK IOHATTA <¢po36uTTs

Puc. 5.1 I[POCTOPY HA YACTHMHH KOKHOIO 3 IUIOLIHH».
Ilpuragaemo, 110 KOMKHA 3 NPAMHX Ha IJIOLIMHI

posbusae Ii Ha api niBonomuen (puc. 5.2), 0 MAIOTE TAKI BJIACTHBOCTI:

Pmc. 5.2

1) niBnnommEa, oOMeXeHA IIPAMOI0 d, MiCTHTE II0 OPAMY, aje He 30i-
TAETHCHA 3 HEI0,;

2) smo kinni A i B Bigpizka AB neykaTe B ogHi# nisnnomuHi (ase He Ha-
JexaTs npamiii a), To Bigpizox AB He nepetuHae npsamy a (puc. 5.2, a);
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3) saxmo x kiHni A i B Bigpiska AB HalexaTh pi3HMM miBIJIONIIH-
HaM (aze He HaJeXaTh NPAMiA a), To Biapisox AB neperusae nps-
my a (puc. 5.2, 6).
AnanorivyHo 03HAYAKTH i YACTMHY IPOCTOPY, O6MeKeHy AAHOK ILIOIIM-
HOIO0, — nisnpocmip
Ilnomuua, siKka oOMesxye miBIpoCTip, HASHBAETHECH HOr0 Zpanuyero.

Teopema 5.1. Ilnomuna posbusae npoctip Ba nea nisnpocropn. fixmo Tou-
kM A i B manemarts oxHOMY NiBnpocTopy, T0 Binpisox AB me nmepernnae nuo-
uMHYy (pHc. 5.8, a). fAxmo x Touxu A i B manexaTs pisauM nisnpocTopam,
10 Bigpisoxk AB neperunac nnomuHy (puc. 5.3, 6).

@ Jlosedenna. Hexait oo — pana nnomuua. Iloznayumo toury D, sika ne
nexuTk HAa momuHi o. Taka Touka icHye 3a akxciomoro 1 crepeomerpii.
Po3i6’emo0 Bei TOYKH [IPOCTOPY, SKi He JesXaTh Ha NJIOIMHEI O, HA ABA IiBIPO-
cropu TakuM yuHOM. Touky A BiHeceMO [0 OAHOTO MiBIPOCTOPY, AKINO Bif-
pisok AD He nepeTHMHAE IIOIMMHY ¢, i OO APYroro miBOpOCTOpPY, SKINO
pigpisox AD neperunae miomuey o. Ilokasemo, mo e po3buTTs NPOCTOPY
M&€ BJIACTHBOCTI, HA3BAHI B TeopemMi.

4 3 -
& 5

Puc. 5.3

Hexait Touku A i B nanesxars nepiomMy nisnpocropy. IposegeMo uepes
TouKH A, B i D nuomuuy o . AKIigo nnomuHa o He NepeTHHAE ILIOMIAHY O, TO
BiAipisoK AB Tex He meperTuHae W0 miomuuy. IIpunyceruMo, mo nnomuHEa o
neperusae ruomuey o (puc. 5.4). Ockinexu mio-
mMHKY pisHi, To IX nmepeTuH BigbyBaeThca no nesakii
npsamii a. Ilpava a posbusae nnomuAy o 1a aBi mis-
mnomueEn. Toukn A 1 B sanexars oguii nisnnommsHi,
a caMme Tiii, y akiit nexure Touxa D. Tomy Binpisox
AB He mepeTHH8€ NPAMY d, 8 OTKe, 1 NIOIMAEY O.

fAxmo Touxkm A i B HanexaTek APyroMy nie-
npocTopy, TO IIOIIMHA O NEPeTHHAE ILNOLIMHY O,
ocKineky Binpisoxk AD nepernHae niaomuey o. Tou-
KU A i B HanexaTs ofHiil misnuomgueEi po3buTTs 1L10-
IMWHH O OpsAMO0 @. 3BijcH BUNIIMBAE, 110 Bifpisok
AB He nepeTHHa€ NpAMY 4, & OTKe, i NIOIMMHY O. Puc. 5.4
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HArino, HapewrTi, ToukKa A HAJNEKUTH OJHOMY IMiBODOCTOPY, & TOY-
ka B — iHLIOMY, TO NJOIIMHA (' NEPeTHHAE IJIOIHHY ¢, & Toukn A i B ne-
skaTH V PIBHUX NIBNIOMMHEAX NJOMMHEM of BigHOCHO npsimoi a. Tomy Bigpiszok
AR nepeTuHae npaMy a, a oTXe, i mwiomuny o. O

HeobXigHo 3a3HAYMTH, IO B CTEpeOMeTpil ICHYE NeKilbKa PiBHOCHJIBHHMX
cnereM AxKcioM, ofiHy 83 AKX Mu 1 obpanu. Akbu Mu obpanm immy cucremy,
JesKl 3 axciom, HasegeHuXx y § 1 i 3, nepersopunucs 6 Ha TeopeMH, a8 AesKi
reopeMH cTand 6 akcioMaMu.

Ha BHHATKOBe SHAYEHHSA BIACTHEOCTI NPO po3bHTTH NJIOIIMHOK NPOCTOPY Ha
Jna MBOPOCTOPH UM He Beplle 3BePHYB YBAry BCECBITHERO BifoMuil yKpalHCBEMH
maremarik Muxaiino Bacmnsospmu Ocrporpascerkmii. Bin nanmear nigpyusm
3 ejeMeHTapHOI reomeTpii, AKMI cHpaB/isSE BeNMYe3HMIT BIJHB HA BHKJI&JaHHS
reomerpil BpozoBx yeroro XIX er.

Haponusca M. B. Octporpaacexmii y ceni Ilamenwniit KoGensnproro noeity
[Jonrapckkoi rybepuii (remep e Kosenrnimucexmit paiion Ilontaserroi obnacti)
s cin’i ApiGHOro Nomimmka. 3 miga-npagiga OcTporpajceKi HaneXXalH N0 KOS&LE-
kol cTApUIHHH, 8 CAM pij, 3a JereHfoK, NOXOOHB BiJl 3HAMEHWTHX BOJHHCHKHX
JeprKaBHMKIB 1 mpocsitaTenis kussis OcTposskux; spiacH i npisemme — OcTtpo-
rpaachKi. Muxaiino Octporpajjceknit HaBuascs cno4aTry B [onrasebkiit rimuasii,
4 moriM — ¥ LyoifHO BigkpuToMy XapKiBcbKoMy yHiBepcHTeti. ITicns sakiHyeHHsA
yHiBepcHTeTY Ocrporpagcernit y 1822 p. ige no Ilapmka, ne cnyxae Jekifil TAKHUX
wopudeis maremaTHuHOI HayxkH, sk Jlannac,
ITyaccon, Amnep, Pypse, llrypm, Ko, ITy-
anco Ta in. ¥ 1826 p. Orwocren Kol B oawniii si
CBOIX Npank AYe CXBAJILHO BIATYKHYBCH PO
yenixu monozoro Octporpaacsxkoro. Takuii Big-
ryk niauecs roxi Gineiue Big 6yab-sikoro mu-
nnoma. Tox, xonm Hessopsi Ocrporpascexmii
nepeixas go Ilerepbypra, sa HuM nupubyna
i cnapa nepmoro maremaTuka Pocil. Ilogans-
IIMMH CBOIMH JOCNLKeHHAMH BiH Heo/lHOPas0-
BO NIATBeP/KYBaB [iei rnovecHuit craTyc.

M. B. OcTporpaZicbxmii CTBODHE BEJHKY Ha-
YKOBY MIKOJay, Tpajuuii fiKol me i goci nmomit-
Hi B npobiemaTHii MaTEeMATHYHHX AOCHIDKeHb

Myxaiino Bacunsoemy Bi_'rqnaﬂmmx V9IeHHX. Bj.nu Oys obpaHmii axane-

Ocrporpaacsicuit mikoM OaraThOX AaKageMill, NOYECHHUM YWIEHOM

yHiBepCHTeTiB i HayKOBEX ToRapHCcTE. Iloxosamm

(1801-1861) iforo Ha 6aTekiBmuni. ¥ IonTaBchKOMY Tenamo-

rivHOoMy iHCTRTYTI BigKpHETO My3eil M. B. Octpo-

PPIICRKOTO- 200-pivusi 3 AHA HAPO/PKEHHA BHAATHOTO YKPAIHCEKOTO MATEMATHKA
saneceno 10 kasennapa naM staax nar JOHECKO.
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V HanioMy Kypei cucTeMa akciom (TAK caMo, AK i B IHIIMX MiAPy4YHHUKAaX
JJISL LIKOJIM) He € noBHOK. Tak, soxkpema, i3 HaseneHol cucTeMH akciom He
BUIIJIMBAE, 1[0 MidXX ABOMA& JAHHMH TOYKAMH IPAMOI 0008’ A3KOBO JIEIKHUTE IIe
Toyka Liel nmpamoi. Ile agaeThes OYEBHAHMM, OCKiNbKH IPAM8, 38 HAIINMH
yﬂmennﬁmu, cyuinbHa, HenepepsHa, 6e3 «ipoks. Alle Taxke YSABIEHHS IIO-
BUHHE OEePIKATH TOYHE O3HAYEeHHA Y BUIJIAJLL BIacTHBOCTI npamoi. AxcioMu,
fAKi 3a7810TH 1[I0 BIACTHBiCTE, — ne axciomu HenepepsHocTi'. Mu He HaBO-
AUMO IX, OCKiNBKH 1Lie YTPYAHWIO 6 BHKNAL, TOMY JOBOIMTHCH YACTKOBO IIO-
CTYNHTHUCSA CTPOTICTIO 3apaji HAOYHOCTI i IpOCTOTH AOBEIeHHA.

3anuTaHHsa QN8 KOHTPOMO

1. IlosicHiTs CyTP AKCIOMAB8THYHOro METOAY NOGYAOBU reoMeTpii.

2. Hxi Bumorm BHcyBawTh A0 cuctemMu akcioM? [loscHiTeE cyTe KOMHOL
3 BHMOTI'.

3. IloscHiTh, IMO HABMBAETHCH MiBIPOCTOPOM, SKHiI BH3HAYAETHCH NAHOIO
TINOLIIHHOK L.

4. CdopmynioiiTe TeopeMy npo posbuTTs mpocropy IomuHo©. IlofgcHITH

ii amicT.

JoBemiTe Teopemy Ipo po3bMTTH IPOCTOPY ILIOLIMHOO.

o
ki

EN Bnpasu

1. Ha sxe Haiibinpine YMCAO YACTHH MOXKYThH posbusaTH mpoctip: 1) asi
IUIOIKHK; 2) TPHM IUIOIMUHEY; 3) YOTUPH NJOIMHUT

2. TloscHiTe, YOMy Bech npocTip He mMoske OyTH NiBIPOCTOPOM, IO BH3HA-
YAETHCH ACSKOIO ILIOMIMHOIO O

3. Um mMoKe MJIOINHHA, L0 NepeTHHAE IIOIHHY (O, OYTH MOBHICTIO poa3Ta-
[IOBAHOIO B OJJHOMY 3 IiBNPOCTOPiB, AiKi BUBHAYAE MIOMMHA O7

4. o mMorkuHa ckas3aTy NPO B3AEMHE POBTALIYBAHHS ABOX NiBNPOCTOpPIB Ta
ix rpaumus o i B, axmoe: 1) neperunom? 1ux NiBOPOCTOPIB € NUIOLMHA (L}
2) neperun 1uX nismpocTopis 3biraerkes 3 iX 06’ egHanuaM?

5. V peaysinbTaTi IepeTMHY CKLIBKOX IiBnpocTOpiB MoxxHA oTpumMaTH: 1) KyO;
2) TpukyTy nipamiay?

6. Kinni naManoi, SIKA CKJIAJAETHCH 3 [ABOX JIAHOK, JIEXKATH NO pisui Goxu
Big nuomuey o, JloBeniTs, o NaMaHA MepeTHHAE [LJIOIMHY O.

7. TloscHiTE, 3BigKM BMIUIMBAE, IO B KOMHOMY NiBIIPOCTOPi JIEXKHTHL He-
CKiHYeHHA MHOXKHHA: 1) TOuoK; 2) npsaAMHX.

8. Jlano n > 4 TOYOK, KOXHI YOTMDM 3 AKHX JIEKATH B OAHIN Iomgmui.
HoBeniTe, 100 BCi IIi 7 TOYOK JieKaTh B OAHIN momumui.

! MopmynoBaHys axcioM HenepepeHocTi nuB. Ha c. 60.
2 Ilig nepeTMHOM MiBIPOCTOPIB podymiemo Qirypy, fAKa CKIAAAETLCA 3 VeiX cllijin
HUX TOYOK IHX MiBIPOCTOPIB.
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9. Jlavo n > 3 npaMux, KoKHi ABl 3 AKMX neperuHaTheH. JloBeniTs, MO
Bei n npAMUX JemxaTs B ogHiM nuomuui abo BCl mpoXoasiTh Wepes OgHY
TOMKY.

10. Ckinpku pisHMX IIOIIMH MOMYTH BH3HauaTH 5 Touok? laiiTe BCi MOX-
amsi pianosigi. HaseziTe Bignoeigui pucyHKn.

11. Ilnomunu o i P neperunaroTees no npsaMii a. Yepea Touky A npamoi
a NPOBEAEHO ILLOLKLY Y, 110 He MicTUTE npaMy a. [loseaiTs, 110 IIomHM-
Ha Y MepeTHHAE NJOIMHEM o i B mo gBOX Pi3EMX NpsMuX.

12, Jlano naowuuy o Ta Tpu npami AB, BC i AC, ski nepernsatoTs ii Bigno-
BigHO B Toukax A, B, i C,. losexiTk, mo Touku A,, B, i C, Hanexars
oaHill mpaMiii.

13". PebGpo npasunsHoOro Terpaeapa MABC popisaioe 18. Touxkn P i K € Bizn-
noeiaHo cepepunamu pebep AM i BM, a touxa T ginute pebpo MC y Big-
womresHi MT : TC = 4 : 1. 3ualigiTe BigcTans Bix Bepmmen C 10 npsamol
neperuny mnomue TPK i ABC.

14°. ¥V ry6i ABCDA B,C,D, noexxuna peGpa nopisaioe 4. Touka M HalIeXHuTb
pebpy AA,, AM = 3, Touxa P manexuts pebpy CC, i PC, = 1, Touka
K pinure pebpo DD, y signomensi 1 : 3, noynsaioum Bif ToukH D.
BuaiigiTe BifcTaHe Big BepmmmEN B 1o npsmoi neperuHy miomua KMP
i ADC.

BinomocTi 3 icTopii

Ineo pepmyKTHBHOrO Metomy mnobymoBm reoMerpili BHCYHYB INe HaBHBO-
rpeupkuit ¢inocod, yuenn» Coxparta (469-399 pp. mo H. e.), IlnaTon
(422-347 pp. mo H. e.). Ilpore pilicHUM POAOHAYANBLHMKOM HAYKOBOI Teopii
JIOTiYHOrO BHBENEHHA BBAYKAIOTH yuHsA IlnaroHa, AaBHBLOrPeLBKOI0 MHCIHTE-
ns Apucrtorens (384-322 pp. no u. e.).

CrocoBHO reomeTtpii izel Apucrorens peanisyBaB JaBHBOrpELbBKHMI Ma-
remaTnk Esknig (III er. no H. e.) y cBoeMy TpakTaTi 3 reomerpii «Hauana».
Ilporsairom 2000 pokis 11e TBOpiHHEA EBKIi A CIYyKWII0O €IHHUM KepiBHHIITBOM,
3A AKUM HABYAJM reomMeTpii; Big HeOro iuumm # yci sagyMm rnogansunioro no-
CKOHANIIIOro o6r'pyHTyBaHHA reoMerpii. Cnig sasnaunTH, mo cucrema chop-
mynsoBaunx Esknigom axciom (nmocrynatis) morpebysasia BAOCKOHAJIEHHS,
OCcKinbKK GyJIa HENOBHOWO, & TOMY HOBENEHHH HEPiKO «TIpilnrmin» 3BepHeH-
HHM 10 HAOYHOCTI. )

KponiTka npais 6araTh0X NOKONiHbL MATEMATHKIB CBITY JO3BOJINIIA CTBO-
pUTH HAYKOBUE aKcioMaTHyHMWiII Meron moGynoBu reomerpii. Benuka pons
y ({(LOMY HAJEXKHTh BiloMHM HiMembKHM MaTematTHkam Penikcy Kneiiny
(1849-1925) i Hasuny NineGepty (1862-1943). ¥ 1899 p. 3’ssBunOCA BH-
nanus «OcHoB reomertpii» I'ineGepra, e BiH CKOHCTPYIOBAB AKCIOMATHKY Ta-
KMM "I1MHOM, II0 JOTiYHa CTPYKTYpa reoMerpii crasa abCcoMOTHO IpO30pOI0.
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AxciomaTHka eBKII0BOI reometpii. CyuyacHa cucTeMa aKCcioM eBKJILO-

BOI reomerTpii CKJIAJAETHCH 3 II'ATH IPyN i COMPAETHCS HA IIICTH OCHOBHMX
(HeoznavyyBaHuX) NOHATE. Lle — 06’€KTH TPHOX BUJIB: TOYKH, NPAMIL Ta ILIO-
IMWHK 1 TPM BHAM BiAHOIIEHL MIXX HMMH, SIKI BHDAMKAKOTBCH CJIOBAMH <«HA-
JIRIKHUTD», «JIEKUTh MiXK», «DYX». -

1*

L.

2

I.

1. Axciomu HanexcHocmi.

Yepes KOKHI Bl TOYKH MUIKHA NIPOBECTH LPAMY, i NPUYOMY TiIbKH OLHY.
Ha koxwuilt npsMiii nexars npunaiiMui ABi Toukn. IcHyIoTH X0ua 6 TpH
TOYKH, fAKi He JeXXaTh HA OfHill mpaMiii.

Yepea KOKHI TPH 1OUKH, HKi He JIeXKalb Ha OAHIH Npamii, MOXKHA pO-
BECTH IIJIOLIUHY, 1 MpHYoOMy TiILKK OAHY.

1,. Ha xosxHiit nnomuni JexaTe NPUHANMHE] TPDH TOYKM Ta icHylOTH X0u4a 6
YOTHDH TOYKH, AKi He JeXATL B OJHIH IJIOIIMHI.

I,. flxmo asi Touku sanoi npsmoi nexxaTe Ha JaHii nuommui, TO i cama
npsMa JeXHUTh HA [i# niaomuHi.

I,. Axmo aBi NAOIMHEE MaOTEL CILIBHY TOYKY, TO BOHH MAKThH INEe OAHY
CHOiJBHY TOUKY (8 0TKe, i cOinbHY npaMy).

11. Axciomu nopadky.

II,. Hxino rouxa B nesxurs Mixk Toukamu A i C, TO BCi TPH TOYKHM JIeXKATH HA
onHil npaMiii. ) =

IL,. Ins 6yas-saxkux To9ox A i B icrye Taxa Touka C, mo B nexurts mik A i C.

IL,. Is TpHOX TOYOK MPAMOIL TiNBKH OfHA JIEKHTH M ABOMA IHIIMMH.

II,. (Axcioma ITawa.) Sikimo npsva | nepeTHHAE ORHY CTOPOHY TPUKYTHHKA
(puc. 5.5), To BOHA neperuHac e it inmy ioro cropory a0 NPoOXOAHUTHL
yepes itoro Bepuinny (Bigpisox AB 03HaYAOTH IK MHOKHHY TOYOK, fIKi ne-
KATH MiXK ToukaMu A i B; BiinosigHO 03HAYAIOTH 1 CTOPOHM TPHKYTHHMKA).

B
l
o
A C R, X a
Puc. 5.5 : Puc. 5.6
II1. Axciomu pyxy.
II.. Pyx craBuTh y BiANOBigHICTE TOYKAM TOYKMW, MPAMHM — Op#AMi, IJO-

IMMHAM — IJIOIWHHM, 30epiraroym HaJEeXKHICTh TOYOK NPAMHM i IJIOIIH-
HAM.

IL. sa NOCHiOBHMX PYXM NAKOTH S3HOBY PyX, i ZUIfI BCAKOro pyxy € obep-

HEHHH pyX.
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IIL,. Sixmo gaHo Touku A, B i niBIIOMMHEA O Ta B, mo obmerxeHni mpogosIxKe-
HHUMH 1IBOPAMBMHA a, b, AKi BUX0AATE 8 To4ok A, B (puc. 5.6), To icHye
PYX, 1 IPUYOMY €IMHNI, AKUH IIEePEeBOANTE TOUKY A, MIBIPAMY @, NiBILIO-
IMHY O BiAnoBigHo B TouKy B, nupamy b, nismnomuay f§ (niBnpsama i ois-
ILTOIMHA JIEMKO O3HAYAIOTHCH HA OCHOBI [IOHATEH HAJIEXKHOCTI Ta NOPAJKY).
IV. Axciomu HenepepsHocCHii.

1V,. (Axcioma Apximeda.) Ycsaxmii Biapisok AB MOMKHA NEPEKPUTH MeH-
muM Bizipiskom AA,, BiKJaja0gn HOro Ha AB noctaTHE YyMCJO pasiB:
AA=AA,=..=AA puc. 5.7); BigkiagasHes Bigpiska 3AiIHCHIOETHCH
PVXOM.

n+l(

&

L L d
1 i

Al A2A3000000An
Puc. 5.7

IV,. (Axcioma Kanmopa.) Jlns nocnifioBHOCTI BKJIaJeHHX BiApiskis A B,
(puc. 5.8), IOBXKHHU AKKWX OPAMYIOTE J0 HYNHA, icHye, i npmromy enumsa,
rouka C, MO HANEXUTh yciM Bigpiskam A B .

A A ..ACB, . BB

]

A

']

B

n+l

1 & 1

Puc. 5.8

V. Axcioma napanenvHocmi.

V,. Yepes pany TOUKY 11034 JAHOK NPAMOIO MOXKHA ITPOBECTH HA ILIOLIMHI HE
OinblI AK OJHY HPAMY, 1110 HE HepeTHHAE AaHy, ToOTO He Oinblu AK OOHY
IpAMY, TApANenbHY JaHiil.
¥ uasegeniit cucremi axciom Il rpyna mictute akciomu pyxy, siki sanpo-

unoHyBas Ha nouyaTky XX cr. Himenskuit marematuk . lyp. JI. insbepr

JIO UMCAA OCHOBHMX INOHATH 3aMi€Th PyXY BBiB IOHATTH «KOHTDYEHTHICTb».

Bigroeinso 1o usoro B eucremi akciom insbepra 111 rpyna micTuTs 11’ aTh aK-

CiOM KOHI'DYEHTHOCTi ¢iryp.
3a 10II0MOT0I0 OCHOBHUX BHSHAYAIOTH PEllTyY NMOHATH €BKJILJIOBOI reome-

Tpil. ¥ci TBep/pKeHHA NPo BIACTHMBOCTI reoMeTPHuHMX Giryp, 1o ix He mic-

TATH aKcioM¥M, NOBWHHI OyTH MOBEAEHi YHCTO JIOTIYHMM BUBEJEHHAM i3 LMX

axkciom. Hasepena cmuerema arciom emminono'f reomeTpii Ma€ BIACTHBOCTI

IHOBHOTH 1 HeCylepe4HOCTi.

SIkimo B akciomaTHili eBKJigoBoi reomerpii samMiHMTH akciomy napa-
nensnocTi (vepes dany mMoOYKy no3a GaHOW NPAMON MOMNHA nNposecmu Ha
naouii He Oinviu sAK OOHY NpAMY, WO He nepemuHae 0awny, TodTo napa-
aenvHy JaMiil) Ha TBePAKEHHSHA, N0 Yepe3 MOuKY, W0 He Jexume Ha OaHiil
npsamiil, npoxodams xoua O 08i npami, Axi nexams 3 0aHOK0 6 OOHILL naoWU-
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ni i He nepemunaoms ii, To ojepkumo iHuy cucremy akciom. Ile cuerema
akciom reomerpii JloGaueBcrKOTO, IO € TEX HeCcynepeunuBo. ¥ Hil akci-
OMa [apaNeNBLHOCTI He 3aJIeXKHTh BiJi PelUTH AKCIOM eBKJIIIOBOI reoMeTpii.

3pasanoca 6, HOBa akcioMa cynepedwTh 3BHYAHUM yaBiaeHHAM. IIpoTe
(1pY HANIEIKHOMY PO3YMiHHI AK 18 aKcioMa, Tak i Bea reometpis JloGaueBebko-
ro MalTh ULTKOM peanbuuit cenc. [i cTeopus i possunys pocificeruii yuenuii
M. L. Jlo6aueBchkuil, Axuil ynepuie nosigomus npo Hei B 1826 p. Jlemo nis-
vilre 3 Ti€w X TEOpi€ro BHCTYNMB yropckKuil yuennii f. Boaesi; Tomy reome-
Tpito Jlo6aueBCcHKOTO HASHBAIOTH iHOAL reomerpieio Jlob6auescrroro— Bonbsi.
Ii BasMBAKOTE TAKOXX HEEeBKJIZIOBOIO TEOMETPI€I0, X0Ua TepMiH «HeeBKJizoBa
reoMeTpisi» Mae HNIMPIIe PO3YMIHHEA, BKIIOYAIOUH i 1HIII Teopii, 110 BHEHKIIN
ciifoM 3a reometpieio JlobaueBCchbKOTO i 3aCHOBaHI TAKOX Ha 3MiHI akcioMm
eBKJLI0BOI reoMeTpii.

Tleomerpin Jlobauercbkoro asase coboro Teopiio, faraTy Ha 3MicT, AKY
3aCTOCOBYIOTEH SIK y MaTeMaTuii, Tak i y ¢ismui. [cTopruHe 3HaYeHHS Treo-
metpii JlIobaueBCHKOTO MOMATAE B TOMY, IO i ABTOP NMOKA38B MOMKJIHBICTE ic-
HYBaHHS reomeTpii, BigMinuoi Bix eBkaigorol. Ile osnamMenyBasio HOBY €Mmoxy
B PO3BHTKY reomerpii Ta MaTeMaTHKH B3aragi.

Sk yxke BipsHauasocs, y 3B'S8KY 3 akciomarmyHoo nobynaoBoi reome-

Tpii HpMPOAHO BHHUKAIOTE TPH NUTAHHA!

1. Yu He cynmepeusuBa NPUAHATA HAMH cHcTeMa axciom, TobOTo uM He
MOXYTE 3 Hei OYTH BHBEAEHI IINSAXOM JOTiYHMX MipKyBaHb ABA Ha-
cligKy, SiKi cynepedars ofiHH OfHOMY ?

2. Yum noBHa cHMcTeMa akciom, ToOTO YK HE MOHA ii HOIMOBHUTH HOBHUMH
aKcioMaMu, AKi He cynepedunnu 06 y)xe MpUitHATHM 1 He BUNAUBaNu 6
i3 Hux?

3. YUm HeszasexxHi NpHiHATI akcioMu, ToOTO Y¥ He BHINMBAIOTHL AEAKi
akciomn 3 iHIIMX?

Po3s’saszaHHA HUX NUTAHL TiCHO NMOB’AsaHe 3 nobyA0BoOIO peasisanii cuc-
TeMH akciom. Peasisania nmosarae B yKasaHHi 00’€KTiB TPHOX BHAIB AOBiLIBHOL
IPUPOAH, L0 YMOBHO HA3HMBAIOTHCH <«TOUKAMH», «NPAMHMH» i «IUIOLIMHA-
MH». BifHOIIEHHA MiXK HMMH YMOBHO HA3WBAKTL TAKUMH CJOBAMM, AK <«HA-
JIEHKATEY, «JICHKHUTH MLK», «PYX», AJNA AKHUX yV CHNY IX KOHKPETHOrO 3MiCTy
BUKOHYIOTBCH AKCIOMH.

CropaBa B ToMy, IO OCHOBHI HOHATTA reoMeTpii He 08HA4YAaIOTH 1 Bee, HIO
HAM NpO HHUX Biflomo, BUpaykaeTeca axciomamu. Tomy Haili BUCHOBKM Bij-
HOCATHLCH A0 00’€KTiB NOBLNBEHOI npuponu, aby TLIBKM JIJIS HEX i1 BifiHOIIEHDb
Mi’>X HUMH BHKOHYBAJIUCH AKCIOMH.

JloBeieHHA HeCyNepedHOCTI CHCTeMY aKCioM SBOAHMTLCH JI0 JOBEJeHHSA
icHyBaHHSA Xo4a 6 oxHiel il peanisanii. JloBeieHHA He3aIEKHOCTI HaHOI aKci-
OMHM 3BOAMTECH A0 BKa3iBKM Taxol peaJisanii, y SK1l BUKOHYIOTECHA BClI aKci-
oMy, okpim uiei. Hapemnri, fosefieHHs NMOBHOTU CHCTEMH 8KCIOM SBOAMTLCIH
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JI0 NOBEAEHHA TOro, IO JJA Beix peasisamiit
MOXHA BCTAHOBHTH TAKY B3AE€MHO OJHO3HAYHY
BifnoBifiHicTL MiX TOuKaMH, NPAMMMH i nno-
IMHAMY, UPH AKi# BiAnoBigHI eneMeHTH 3HAa-
XOOATHECA B OJJHAKOBHX BiJTHOLIEHHAX.

Hanpuknaj, nna reomerpii Jlobauescrkoro
Ha TUIOHHHI Moe OyTu 3anponoOHOBaHa TaKa
peaJtizaliisi BcepeliHI Kpyra Ha 3BM4aiiHil (eB-
KJiIoBi#) niomuHi.

BuyTpinHio YacTHHY SKOroch Kpyra (Tob-
TO KPYT 32 BHHATKOM KO0JIa, 0 Horo obmexye)
HA3BEMO «ILIONIMHON#». TOYKOI0 «ILJIOLM[MHHA»

Pue. 5.9 Oyae Touka BcepenmHi kpyra (puc. 5.9).
«[Ipsavoro» HaszeeMo GyAB-AKY XOPAY 3 BH-
NYYEHUMHU KiHNAMHE (OCKiIBKH KOJIO KPYTa BHJIYYEHEe 3 «IUIOMIMHH®); «Dy-
XOM#» HasBeMo Oylib-fAKe TePETBOPEHHA Kpyra B cebe, AKe NEPeBOOUTEL XOPAH
B XOpHAH.

PisamMu HazseMo BiATIOBiZHO ¢(hirypy BcepeanHi Kpyra, o NepeBOAATE-
cH OfiHA B iHIIY TAKUMHW NePeTBOPEeHHAMM.

Toni 6yab-aKkuii reoMeTpr e (hakT, OMUCAHUI TAKOI MOBOIO, € Teope-
Moo a6o akciomoio reomerpii JlobaurBehKOTO,

IHmmmMy cioBaMu, YeiKe TBepKeHHsl reomeTpii JloGaueBCEKOro Ha TLUIO-
LMHI € He [0 iHIllle, AK TBepIKeHHA eBKJifoBol reoMeTpii, 1[0 BiHOCHTHLCA
no ¢iryp ycepeausi kpyra, Juiie nepegopmMysiboBaHe B YKasaHUX TepMiHAaX.
EBxnisoBa akcioma npo napaJjiefibHi HIpsAMi TYT SABHO He BUKOHYETHCH, OCKLIb-
KM Yepes TOYKY A, siKka He JeUThH Ha aauiil xopai a (Tobro Ha «upsamiit» a),
NPOXOANTE CKiJIBKY 3aBroHO Xop/A («npaAMux»), AKi ii He HepeTHHAOTE.

Amnajoriudo peaJisaunico reomerpii JloGaueBCHKOro B NPOCTOPI MOMe
6yTH reoMeTpia BcepeiWiHi Kyii, BUpasKeHa y BignoBigHuX TepmiHax («mps-
Mi» — XOPAM, «IUIOLIMHEU» — IUIOCKI HEpepisu BHYTPINIHBOI YACTHHU KyJIi,
«piBHi» Qirypu — Taki, AKi nepeBoAATHCH OJlHA B IHINY NnepPeTBOPEHHAMM,
[0 HepeBoAATEL Ky B cebe i xopnu B xopun).

Taxum unsoM, reomerpin JlobaueBceKoro mae abCONIOTHO PeasibHU CeHC
i TaKa »X Hecyuepewinsa, fK i reomerpia Esxnija.

-
P
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B ochoeniill vacmuni po3aiay Bu:

O3HAHOMUTECA 3 NAPAJIeNbLHICTIO NPAMUX i NIOIMUH

y MpOCTOPi, HOHATTAM i BJACTUBOCTAMHU NAPAJIENEHOI0
MPOEKTYBAHHSA;

HABYHMTECH 3aCTOCOBYBATH BIACTHBOCTI NapajiesbHOCTL
NPAMKX 1 NIOLMH s PO3B’A3YBAHHA 3aJa4 Ta
OyayBaTH 300paKeHHA HPOCTOPOBHX QIryp Ha NAOUHHL |
3a JIOITOMOTOI0 OAPAJENBHOI'0 IIPOEKTYBAHHA. {l
Y dodamxosil wacmuii po3xIY BU 3MOMKETe .
03HAHOMHATUCA 3 IEHTPAJIBHMM IIPOEKTYBAHHAM Ta HOro
BIACTUBOCTAMHE, HABYMTECH PO3B’A3YBATH CKJIANHIII
sagadi Ha oOynoBY NepepisiB NpusMH Ta IipaMigd.

{4}
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PO3MILLLEHHA ABOX NPAMUX Y NPOCTOPI: '
NPAMI, WO NEPETUHAIOTLCH,
NAPAAEABHI NPAMI, MUMOBDKHI NPAMI

Tabnumnsa 6
PO3MILLEHHA ABOX NMPAMUWX Y NPOCTOPI
JBi npsami
NeRaATsH B O/HIH NnIuouMHi He JIexraTh

B OHiN mionmHi
MAKTh CHLIBHY TOYKY | | HE MaKTh CIILIEHOI TOYKH
(nepernBAIOTHECH) (napanensni)

=
B s, 8

EEE lMosicHeHHs N 06rpyHTYBaHHA

o

1. Mumobimkni npsami. Axno nei npami nexars B ofiHid noniusi, TO,
fIK BiloMo 3 Kypcy nianiMerpii, Bouu abo neperuHaioThcs, abo napasenssi
(nue. BignoBigei pucyHku B Tabn. 6). V crepeomerpil MOMIMBHE mie OAUH
BUIAJIOK — MPAMi He JeKaTh B OAHIH IJIOIMHI i He NepeTHHAThLCA (JUB.
pucyHok B Tabiy. 6 Ta puc. 6.1).

Osnavenna, JIi npamMi B npocTopi HASUBAKXTLCH MUMOGIHCHUMUL, AKIO BOHH

He JiedaTs B OAHINM nionwHi.

Bynemo kasaTu TaKoK, IO JIBA BiApisKkyu MEMOOiXKHI, AKII0 BOHY JIEIKATE
Ha mumobiskuux npsimux. Hanpuknan, y xy6i ABCDA,B,C,D, (puc. 6.2) pe-
6pa DD, i B,C, mumobixHi.

HacTynHy TeopeMy Ha3HWBAIOTh O3HAKOKW MUMODINCHUX NPAMUX, OCKiTB-
Ky BOHA BW3HAYAE JOCTATHI YMOBH AAA Toro, mob npsmi 6ynam MuMo-
OiscHi.
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Teopema 6.1. Axuo onHa NpsiMa JeXNUTH Y AaHiH MJOUMEI, 4 APYra NPAMA
e PeTHHAE L0 MJIOLHHY B TOYNi, AKA He HAJEXKMTH nepurii npsamiu, To ui
upami mumobixHI.

@ Jlosedernn. Hexait npama b nemuTs y nionuui o, a NpAma a nepe-
TUHAE MIOIUHY O B Toulli A, AKa He HaJEXUTh npamii b (puc. 6.1). Axmpo
HPHUIIYCTHUTH, 1[0 IpAMi @ 1 b nexaTs B OfHiH riomAHi, To B Li#l minonpuHi
JEKHTE 1 TOYKA A (AKa HANeXUThL Npamii a). Ane uyepes npamy b i Tou-
KY A UPOXOAWTH €IWHA ILIOIMHA, TOMY PO3TIAAYBAHOK ILIOUIUHOK Oyze
wiownHa o. Tofi NpAMa @ NOBUHHA JIEXKATH B NIIOMMHI ¢, 10 CYIepeYuTs
ymoBi. Orxe, npami a i b He nexaTs B OAHIM mnomuHi, TOOTO BOHH MUMO-
bixxHi. O

C
Puc. 6.1 Puc. 6.2 Puc. 6.3

Hanpuknapg, y nipamigi ABCD (puc. 6.3) pebpa AD i BC mumobixHi,
ockinpku npama BC nexutes y momuai ABC, a npama AD nepeTmHaE 1o
ILTOIIMHY B TO4YIi A, AKAa He HaNeXuTh npsamiin BC.

2. Mapanensni npami B npocropi. Haragaemo, 1o asi npsami Ha miomuHi Ha-
3UBAIOTHCH NAPAJNEJBEHUMM, AKIO BOHM HE NepeTHHawThesA. [ns napasieib-
HOCTi NPAMUX V¥ HpocTopi noTpibHo, 06 BOHM He TiNbKM He NepeTHHAJNCH,
aje e ¥ nexaayu B OfHIM NiomuHi.

Osnavenna. JIBi npsaMi B npocTopi HAZHMBAKOTHCH NAPANLENLHUMU, AKILO
BOHM JIOJKATH B O/(HLNH NuomMHi i He NepeTHHANTHCA.

Sk i Ha noompui, OyaeMo KasaTH, IO ABa BiAPI3KHM napaJjefbHi, AKILO
BOHM JiexaTh Ha napajensaux npamux. Hanpuwrnan, y ky6i ABCDA B,C D,
pebpa AD i A, D, napanenssi (puc. 6.2).

S Bimomo, HA nONMHI Yepes TOYKY I103a JAHOIO IIPAMOI0 MOX{HA IIPO-
BECTH €MHY NPAMY, NapajensHy Uil upamiii (akcioma napanensHux). AHa-
JoriyHe TBepIKEHHA Ma€ Micie i B npocTopi, TINBKHK TyT HoOro BikKe NOTpibHO
JOBOAWNTH.
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Teopema 6.2. Yepes TouKy B NpPoCTOPi, AKA He JIeXMT: HA AaHiM npamii,
MOXHA NMPOBECTH NpAMY, NAPAJeJbHY NaHi#, i Jo TOro * TixnkH onHy.

® [Josedenns. Hexalt Touka B He HanexuTs npsimiit a. ITpoeegemo uepea
w0 npsamy i Touxky B mmomury o (puc. 6.4). Ila mnomuea — eanna. ¥ mio-
wMHi (@ yepes ToYky B npoxoauTs eauHa npsAma, Hassemo ii b, Akxa napa-
JNenpHa npsimiit a. BoHa i Oye eIMHOK IIYKAHOK NPAMOK, AKA MADAJENbLHA
naui. © :

3 o3HaYeHHHA NapajieILHOCTI NpAMUX y mpoctopi # Teopemm 6.2 Bumim-
Bae, 10 uepe3 06i pisHi napanenvHi NpAMi 6 Npocmopi MO}NCHG nNpoeéecmu
naowuny, i do mozo H minviku odny. Otixe, go Bigomux 3 § 1 cmocobis 3azxa-
BAHHSA NJOLIVEY MOKHA HOAATH lle OAMH: NAOWUNY MOXNHA 3a0amu 0eoma
napanrenibHUMU NPAMUMU.

Hk i Ha nyromMEi, Mae Micue Tak 3BaHA 6J4CMUBICMb MPAHIUMUSHOCTE!
napaJjiellbHOCTI NPAMMX, SKa BUDAXKAE TAKOXK 03HAKY NapAeNbHOCTI IPAMHMX.

l Teopema 6.3. Jipi npami, sxi napanensni Tperiit npamii, napanxeassi.

® [losedenns. Hexait npawmi b i ¢ mapaneneri npaMii a. Jlosexgemo, mo
npami b i ¢ napanensHi.

Bunanok, xonm npami a, b, ¢ nexares B ofHi#l niomuHi, 6ya0 posris-
HyTo B nnadimerpii. Tomy nmpunycrumo, o Hami npsaMi He JexaThk B OGHIH
nnomuHi. Hexait napaseneHi npaMi a i ¢ jexaTs y IUIOMIMHIL O, & Napajeib-
Hi opamMi a i b — y onowmHi B. ITnomusn o i B pisHi (puc. 6.5).

Puc. 6.4 Puc. 6.5

Bisememo Ha npamiét b nopinbHY TOuKy B i npoBeseMo NIOLIMHY Y Yepes
npamy ¢ i Toury B. Bona nepetHe nuomuHny 3 no meskiii npamii b,. Ilpama
b, He neperusae miOmMMHY ¢ (8 3HauMTh, i Hpamy c). difcHo, sKmoO npu-
OyCTUTH, 10 NpsAMa b, nepeTHHaE MIOIMHY ¢/, TO TOYKA NEPeTHHY NOBHHHA

! TpauanTHBHICTs (BiR nat. transitivus — nepexigauii) — oNHA 3 BAACTHEOCTEH
NOTiYHOro BiAHOINEHHSA BeNwawH. [INA NApANeNBHOCTI NPAMHX TPDAH3UTHBHICTE O3HA-
yac: +«flkiuo npaAmMa @ napanensEa npamif b, a npama b napanensHa npsamii ¢, To
HpHMA a napajrensHa HpﬁMil':I Ce».
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HAJIeKATH UpAMid a, ockinmbku npsama b, nexwurs y nmonmsi B, 3 immoro
Goxy, BOHA NOBMHHA JIEXKATH HA NPAMIH ¢, OCKLIBKM NpaAMa b, nexKUTh y 1LI10-
wuHi y. Ane npawmi @ i ¢ napanenssi i He neperunaloTses. Toxi npama b, ne-
HATH Y IWIomumHi B i He meperunae npamy a. ToMy BOHA NapaseNbHA OPAMIH
@, a 3HAUMTE, 30iraeTeca 3 upamoro b 3a akcioMolo nmapanensHUX. TAKMM Y-
HOM, npsiMa b, mo sbiraeTeca 3 UpAMOI0 b, IEKUTH B oxHill nnomumAEi 3 OpAa-
Moo ¢ (y rmomuHi Y) i He neperurae ii. Otxe, npami b i ¢ napanensHi. O

Hanpuxnan, y xkyfi ABCDA B,C D, (puc. 6.6) pebpa AB i D,C, napa-
NellbHi, OCKiNBKY KOKHe 3 HUX napanenkHe pebpy DC.

B C1
1
L
1
Ay i Dy
1
Bjouoluau)C
I"'
A D
Puc. 6.6

BNE [puknagy po3B’A3aHHA 3apay

. g
»}

) L
b
o a
Puc. 6.7

IIpsimi a i b neperunaioTses. Jlosegite, o Bei npami, aki na-

panenbui npsamiit ¢ i neperusaioTes npaMy b, nemxars B opHiM

ILTOIMHI.

P Ockinexn npami a i b neperuHa-
I0THCA, Yepe3s HUX MOMKHA OPOBECTH
cauey nnomuney o. Hexait geaka npsa-
Ma ¢ uapajespHa Opamift a i nepe-
TuHae upsamy b B Touni B (puc. 6.7).
llpoBeeM0 B IJIOLIMHLI O Yepesa TOY-
ky B upsamy ¢ | a. Ane 3a Teopemoio
6.2 uepes TOUKY B NpOXOogMThH €AUHA
upsiMa, napanenbHa npsmiit a. Orxe,
upsima ¢ 36iraeTecs 3 npamMow ¢, T06-
TO NPAMA € JIEKUTH ¥ niaomuHl o <

CrouaTKy, KOpPHCTYIOUHCH BJIACTHBiC-
TI0, IO 4Yepe3 ABi npsAMi, AKi NepeTH-
HAIOTHCSl, MOYKHA IIPOBECTH ILJIOLIUHY,
i go Toro X TiNBKH omgHY, nobymyemo
MJIOLIMHEY, SIKA TPOXOAMTH Yepes aaHi
npsaMi.

ITorim moBenemo, mo Oyab-AKa OpaAMa,
AKA [ePeTHHAE OAHY HpAMY i mapa-
JenbHA APYTii, JexuTs y Lii mrommsHi.

Sayeancennn. OpeprkaHnAil Pe3yJILTAT MOMHA KOPOTKO CHOPMYJIIOBATH TakK:
yci npami, axi napanensai mix coboro i neperunarTs laHy npaMy, JNe-

MaTh B OFHIH IUIONHHI,
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Janaua 2.

Yepes kinni Bigpisxka AB i iforo cepeguny M nposeneHo mapa-

JNeJIbHI NpAMi, L0 NepPeTHHAKTH JEeAKY IUIOIAHY B TOYKAX A,
B, i M, eignopigno. BuaiiniTe nosxury Bigpiska MM, axmo
BiZpisok AB He nepetuHae mwiowmuHy i AA, = 8 cm, BB, = 6 cm.

Po3e’a3anns
P Ockinnku napajenpHi npami A4,
BB, MM, sKi nepeTuHaioTh IpH-
My AR, nexxare B ofHit niommpei, TO
roukn A, M i B, nexarr Ha OmHi#
upsumiii (puc. 6.8, 6), i mu omep:kye-
MO JIIOCKME YOTHPHKYTEMK ABBA,
Akwuit € Tpavenieio (A4, | BB)).
da ymoBow Tourka M — cepeauHa Bimpis-
ka AB i MM, || AA,. Toxi 3a Teopemoio
(aneca Touka M, — cepemuna A B,.
Omxe, MM, — cepeans jinia Tpanenii i

My, =252 50 _B18 g (o),
Bidnosidv: T em. <
. B

VORI U A 8 amﬁj\- "
Sask e o CRECE Sl ey Y

i

Jlns nobynoBu pHCYHKA [0 3ajayi no-
TpiOHO BHKOPMCTATH DE3YILTAT 3ala-
ui 1. Ocrinekn npsima AA nepeTuHae
. npsamy AB, a npami MM, i BB, napa-
nenvHi npsimiii AA, TO Bci BoHM Je-
JKaTh B OfHi# nnomuHi § (puc. 6.8, a).
Toxni nnomuea J nepeTHHAE AAHY TLIO-
mUHY O 0o npawmiit A B, Ha akii ne-
JKATH yCi COLNBHI TOYKK WX IUJIOL[HH,
30KpeMa i Touxka M.

OT:xe, Ha PHCYHKY 'ro"ucn A M, iB,
MOBHHHI JIe}KATH HA OJHiM npamﬁ
(puc. 6.8, 6). PakTHuHO micna nobyao-
BH NPABHJIBHOTO PHCYHKA OJIEPIKYEMO
niaHiMeTpHYHy 3azady B NaomuHi .

ed
Yo

o B

o

/ [ 7

Puc. 6.8

Puc. 6.9

3anaua 3°. loseniTh, 1m0 BiApi3KHM, AKi CHOJYYaIOTH cepevBY MUMOGIMK-

HHUX CTOPiH NPOCTOPOBOIO YOTHPHMKYTHMKA,

NepeTHHaKnTbCA

i Touxol0 nNepernHy AiNATECA HABHOLI (BEePLIMHH IPOCTOPOBOrO
YOTHMPHKYTHHKA HE JIeXKATh B OLHIMH nnonmm)

Pose’ssawna

P Hexait ABCD — pauunii npocropo-
nmii HOTHPHKYTHUK, & TOYKH A, B,
¢, i D, — cepejMHU HOro CTrOpiH
(puc. 6.9). Toni A, B, — cepenns minis
rpukyrauka ABC, orxe, A B, || AC i

AB, :-'éAC. Amasoriuro  C,D, —

\IH‘\O s

Jlns Toro moﬁ CKJIACTH ILIAH PO3B’s-
3YBAHHA, JIOCTATHBO 3TaJATH, 110 KOJH
JBA BiIpisKY NEPETHUHAIOTHCH i TOYKOIO
nepeTHHy AlNATECA HaBOin, To IX KiH-
1i € BEpUIMHAMHY napajiejiorpaMa (aisa
AKOrO Ui BifpisK® € glaroHajisamMu).
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cepenHs Jinia TpukyTHIKa ACD, oTxe,
¢D JACi C\D = %AC. Toni aa Teope-

moro 6.3 A B, || C,D, (iromy A B, iC D,
neXxaTh B ol nomuui) i, KpiM Toro,
AB, = C1Dr TakuM YMHOM, YOTHPH-
KyTHMK A, B C D, nexuTy B OfHii 11710-
upei i aBi #oro nporunexkHi CTOPOHU
iapaneneHi i pisnai. OTke, me napase-
JorpaM, a ToMy ¥oro aiaronami A ,C,
i B,D  mepeTHHAIOTHCA i TOYKOIO Nepe-

1

THHY OiTATHECH HaBmin, <

3anuTraHHA LA KOHTPONK

o oo o

»
.

Tomy pans [OBEJEHHA TBEPHYXKEHHSA
3azayl JOCTATHLO AOBECTH, W0 KiHIl
JAHOI0 BiApisKa € BepUIMHAMY IIa-
pajenorpamMa, a HOTIM BHUKOPUCTATH
BAACTHBiCTL JiaroHaneii napaJeno-
rpaMa.

Hxi npsami B opocTopi HA3UBAIOTHECA NAPAJENLHUMHET?

HAxki npami HasuBaOTHCA MUMOGLIKHUMMT?

IMosacriTe, AKi ABi mpAMi B npocTopi 6yAyTE HenapajlenbHUMH.
ChopmymioiiTe 083HAKY MAMODGLKHUX NPAMUX.

JloBeniTe 03HAKY MUMOOLKHUX NMPAMMX.

JloBemiTh, 10 Yepes TOUKY 11034 JAHOKI IMPAMOIO B NPOCTOPL MOXKHA IPO-
BECTH OpHMY, NapanenbHy Iiil mpaMii, i 10 TOro K TINBKH OOHY.
JloBesiTh 03HAKY HAPAJIEJILHOCTI MPAMUX.

1>

Bnpasu

1°. Banuuiite napu mumMobikEUX pebep: 1) y npAMOKYTHOMY NapaJjiesenine-
ni ABCDA B,C,D,; 2) y npusmi ABCA B C,; 3) y nipamini SABCD.

2°, JlaHo ABi NJIOUMHY, AKi NePeTHHAIOTLCA. Y KOMXHIiN 3 HUX JIKHUTH NpA-
Ma, 1[0 NepeTHHAE JiHilo NepeTuHy nyomuH, fIk MoxyTs GyTH poaTaiuo-
BaHi 1i aBi DpAMi oHA BiZHOCHO OHOI?

3°. Yu npaBMILHMM € TBEDYKEHHS, 110 3aBHAH, KOJIU Bl NPAMi JIeKaTs y pis-

HHUX ILJIONHHAX, BOHM MUMOOLKHI?

4. TIpsma a mumobixxHa 3 npamoro b, a npama b mumobixkea 3 HpAMOIO C.
Yy BUNMBAE 3BifCH, 10 38BXKAY OpAMI @ i ¢ MumMobixkEi?

5. Toura A He HanexuThL npaMii a. IlposegiTe Yepea Toury A npamy b Tak,
106 npami g i b Gynu MmuMoGikEUMM.

6. Josemite, mo xonu npaMi AC i BD mumobirkHi, To npami AB i CD Tex

MHMOOGIKHI.

7. HoBeniTs, W10 IVIOIIMHA, AKA OPOXOIUTE YEPE3 OOHY 3 JBOX MUMOOIXHHMX
NPAMUX i TOYKY Ha NPyriif npsaMiil, NepeTHHAE APYrY OPAMY.

8. UYepes paHy TOYKY NPOCTOPY HNPOBELITH NPAMY, SKA NEpPeTHHAE KOXKHY
3 ABOX MAHWX MUMODLKEUX nNpaMuX. Ud 3aBXKaH HE MOKIUBO?
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9. Ckinpky nap MEMOOIXKHMX NMPAMHX BH3HAYAETHLCHA PiBHMMH NMAPAMH 3:
1) woTuprsox To4oK; 2) n’aTH TOYOK; 3*) n TOYOK, Himki YoTHpM 3 AKHX
He HAJEeMKATH OAHIM rrounHi?

10°, BanuwiTe napm napajgeJsHKX pebep: 1) y npaAMOKYTHOMY mnapaJenerni-
nexi ABCDA B C D,; 2) y npuami ABCA B C,; 3) y npaBuneril mipamini
SABCD.

11. [oseaiTs, 1o yepes ABi NapayiessHi OpAMi DPOXOAUTE €WHA IJIOLHHAE.

12. Nloeepite, 1m0 Bei mpami, ski mepeTwHAIOTH ABi Aawi napaneneHi npsami,
JNEeXKATE B ofHiM nuomguHi.

13. Bigomo, 10 B IUTOIIHMHI OpAMA, K& NEPETHHAE ONHY 3 ABOX Napajelib-
HUX NpAMMX, nepeTHHae i apyry. Um Oyzae e TBepIXeHHA NpaBHILHE
i ana npocropy?

14. JloBeniTs, IO KONK IJIOLIMHE NEPETHHAE OHY 3 [BOX NAapaleNbENX NpHA-
MMX, TO BOHA NEPETHHEAE 1 APYTY NPAMY.

15°, IIpami a i b He nexaTh B OfHiMK nomuHI. Y1 MOYKHA MPOBECTH NMPAMY C,
AK8 NAapaieNnbHa i npsamMii @, i npamiit b?

16. Iapanenorpamu ABCD i ABC,D, nexath y pisHuX nnommsax. Jloseaits,
o 4oTHpuKYTHHK CDD,C, — TAK03kK napajexorpam.

17. Yepesa kiHni Bigpiska CD i ioro cepeamHy N mpoBefjeHO napayieNnbHi
npsaAMi, 110 HePeTHHAKTD AeAKY niomuHy B roukax C,, D, i N, signosin-
HO. 3HalpiTe HoBKMHY Biapiska NN,, axmo Bigpisok CD He neperuHae
nnouny i: 1) CC, = 3 M, DD, = § »; 2) CC, = 2,5 nm, DD, = 3,5 mm;
38)CC, =a, DD, =b.

18". Poss’sakiTe 3anauy 17 sa ymosu, mo Bigpisok CD nepeTHHAE ILIOLIMRY.

19. Yepes kinene A Bigpiska AB npoeefieHo miolipHy o. Yepes xinens B
i Touky C 1poro Bifpiska mMpoOBeAEHO MAapaseNnbHi NpsAMi, AKi mepeTH-
HAIOTH IJIOUWIMHY O B Toukax B, i C,. 3uaiifiTe noBxuHY Binpiska BB,
axkwo AC = 6 cm, BC = 4 cm, CC, = 3 cm.

20. JloBeaiTh, 10 CEpEeMHM CTOPiH IMPOCTOPOBOrO YOTHPHKYTHHKA € BEPIIIH-
HAMH napajienorpaMa (BepLIMHK TIPOCTOPOBOr0 YOTHMPHKYTHHKA He Je-
KATHh B OAHIN muoumHi).

21. lano ABCDAB,C D, — ky6, Touka O — nentp rpasi ABCD, a Touka
O, — uentp rpaui A B,C,D,. loeenite, wo npama OO, napanensHa nps-
it AA,.

22', Nlaso mnapanenorpaMm ABCD i miomuey, siKa He NepeTHHae MHoro,
O — ToyKA nepeTuHy niaroHaneil meoro nmapanenorpaMa. Yepes BepIIH-
HE napanenorpaMa i Touky O npopBeleHO NapajenbHI npsami, AKi nepe-
TUHAIOTH A8HY IUOmEHY B Toukax A,, B, C,, D, O,. Ilosenirs, mo
AA, + BB, + CC,+ DD = 400,.

23'. Tpu nIOLMEK NMONAPHO NepeTHHAIOThHCH. JloBeaiTs, o miHii ix nepern-
Hy 800 mepeTHHAOTHCA B OAHil Touni, abo mapanensHi.
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" BT NAPAAEABHICTB MIPAMOI TA MAOLLIMHI

Tabaunoa 7

" B3AEMHE PO3MILLEHHS MPAMOI TA NAOLLVHW B MPOCTOPI

Ilpama Ta nnomuHEA

/\

MAKTh CILIBHI TOYKH He MaIOTh

CIOLIBHUX TOYOK

MawOmMd Minvku 00HY marwome Giavuie Hide 00HY
CRinvHYy Mouky CRinbHY MOYKY
(nepeTHHAIOTECA) (nmpaMa nexHTH
Y mIomuHi)
i -
/ /
’l

/c o o o

NAPAAEABHICTB NPAMOI TA NACLLUUHKU

a
o IMpama ma nrowyuna wasuearome-
CA napanentHUuMU, AKUWO 60HU He
Marome 3#oOHOL cNinbHOT MOYKL.
. all o
O3Haka Baactusictb
flknto b | @ (a nexwute y nnomuri o), | Axmo a | o, B npoxoguTs uepes a,
To b | O. B nepetunae o no b,
10 a || b.
b a

Ay
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B [loscHeHHs 1 OBrpyHTYBaAHHA

3rasaeMo, AK MOXKYTH POSMII[YBATHCH NPAMA i NNIOILMHA OAHA BilTHOCHO
oanoi.

Ilpsima MoOXKe JiexaTu B IIOLIMHI, TOOTO BCi TOYKM IPAMOI HAJIEkKATh
nnouuii, lpamMa Mo¥e NEPETHHATH IIOIMHY, TOGTO MATH 3 IJIOIMHOKO TiMlb-
K1 OJHY CHiNBpHY Touky. Hapemri, npsAMa MoXke He NMepPeTHHATH IJIOIMMHY,
70070 He MATH 3 IJIOIIMHOK MKOAHOIL CIiNbHOI TOYKH (AKUB. cxemy B Tabu. 7).

Osnayenns, IIpaMa i NIOIMEA HASHBAIOTRCH NAPOAEABHUMU, KO0 BOHH
HEe MAITH JKOMHOI CHiNbHOI TOYKH.

DByzpemo BBAXKATH TAKOMK, IO BiIPisOK nmapajelbHWI NJIOIIHEI, AKIO BiH
JIEKUTH HA NPAMiH, mapajeabHiid miaouHi.

HacTtynza Teopema noB’A3V€ MOHATTHA NaPaieJbHOCTI MPAMOIL T& TUIOMH-
HY 3 TOHATTAM MNAPAJENBHOCTI ABOX DPAMHUX i BU3HAYAE JIOCTATHI YMOBY
[apajebHOCTL MPSMOl TA IJIOIUHM.

Teopema 7.1 (0o3HaKA MAPAJIENBEHOCTI NPAMOI Ta MJIOIMUHM).
Hxuo npama, AKa He JIeKHThH Y IUIOUIHHI, NapajenbHa AKii-sebyxs mpamii
wi€l MIONIENR, TO BOHA MAPRJIENbHA i caMiil TUIOngHEI

® [loeedernna. Hexait npava b He nexXuThk y NNOMMHI O i mapanensHA
npamiii @, sika NexuTs y Uil wommusi (puc. 7.1). losegemo, mo npsawma b
napanensHa romusi o. IIpunycrumo npormiesikse, TobTo mo npsma b ne-
peTUHAE IJIOLKMHY ¢ B feskiit Touni M. Posrisiremo miomuby B, Aka npo-
XOLUTH yepes napasieabsi npami a i b (a [| b 3a ymosow). Touka M nexurs
SAK Y MJIOIMHI O, TAK i B momuHi [, a ToMy HaJeXuTh JiHil IX nepeTuRy —
npsimiit @, Tobro npaMi a i b nepernHaAOThECA, WO cynepednTs yMosi. OTixe,
Halle NMPUNYINEeHHA HenpasunbHe i npava b nmapanensHa muommEi o. ©

Bl C;
"
]
:
Al : Dl
]
B;............J uangC
A D
Pue. 7.1 Puc. 7.2

Haopuxnazn, y npamoxkytHomy napanenenineai ABCDA B C D, koxze
Oiune pebpo napanensHe miomKrHAM GiuHMX rpaHeii, AKi He NPOXOJAATE Yepe3
ne pebpo (puc. 7.2). Hificro, GiyEMMH TpaHAMH TPAMOKYTHOIO Tapajiele-
nineja € OpAMOKYTHuKHM. ToMmy, Hanpuknai, Oiuse peOpo AA, mapajenbHe
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npami#k DD, Giunoi rpani DD,CC, a 3H&UNTE, 38 O3HAKOI NAPAJENLHOCTI
npamol i nnommewm, pe6po AA, napaneasne mromuui DD C,C. Aranoriuso
pebpo AA, napanensse nomuni BB C,C.
3ay8.axeuml. Bynemo kaszaté, mo pefpo MHONOrpaHHHK& IapajejibHe
iioro rpaHi, AKINO BOHO JIEXKNUTH HA NPAMiH, napanensHii niaomuHi wiel rpasxi.
HacTynHa TeopeMa AA€ IIé OAHY O3HAKY NAPAJIENIBHOCTI ABOX NPAMHX
Yy mpocTopi.
Teopema 7.2 (03HAKA NAPANENBHOCTi ABOX NPAMUX).
Axio NIomHHEA MPOXOANTS Yepe3 NPAMY, NapajelsHy ik rromuHi, i ne-
peTMHAE 130 MJIONIMHY, TO NPAMA 1X NepeTHHY NapajesibHa AaHIH nmpamMin,
® Josedenns. Hexait muomuna f npoxoguTs uepes npsamy b, napaiens-
Hy naomuHi 0, i npaMa a € nigie nepetmHy uMx mwrommH (puc. 7.3).
Hoeenemo, 1o npami a i b napanensHi.

HificHo, BOHM JexaTh B OAHiH miommui .
KpiM pporo, npaMa ¢ JeXHTL y IJIOHIKMHI O, a npsa-
ma b He mepeTUHAETHEA i3 micw mwromusow. OTixe,
npsava b He Moke nepeTHHaTHcH 3 npsamoiwo a. Ta-
KHNM 4YMHOM, npsamMi a i b nemxars B oaHill nnommHi
i He nepeTmHAIOThECA. ToMy BOHHM napaneinHi. O

3asHauYMMoO, IO 3 AOBElleHHA Teopemu 7.2 BHU-
MJIMBAE TAKA BIACTUBICTE: AKwo npamna b napareny-
HA NAOWUHI O, MO 8 NAOWUHI 3a6X40uU 3HaAldembls
npama a, axa napanenvha yiii npamii b,

Puc. 7.3

| anKﬂaﬂ,M poO3B'A3aHHNA 3a0au

Bmﬁ'i'ﬁ:" YUu npasunbHe TBEepIKeHHs: «IIpsAMa, AKa napanexbHa N0~
Hi, napanensHa 6yAb-AKiil mpaAMiii, 10 JeKUTE Yy i n.nomums?
LT

ﬁ .’ . P mqh-ﬁ*ﬂ—*w-: - :
Pose'nsawns  Kome R e

» Tnep,nmenns HEIpaBUIbHE, OCKiNG- | HKI0O #SKeck TBePAXEHHS He BHKOHY-
KM, Hanpuknai, y ky6i ABCDA B.C\D, | erbcs, 10, and Toro mob fioro cnpocrty-
(pme. 7.4) mpsama DC napajsenbHa | BaTH, JOCTATHBO HaBeCTH Xoua 6 ofmH
wnomuHi AA B B, ajse He napanenb- | NPUKNaA, KONHM YMOB& TBEPAXKEHHS
Ha npamiii AA|, fka JEXHTh y 0iifi | BUKOHYETHCH, & BHCHOBOK — Hi (Tax
nuomuHi (opaMi DC i AA, MuMobixk- | 3BAHMI «KOHTPOPUKIAA»).
ui). < Jns Takoro OpUKJAAAY MOXHA BHKO-
pucTaTH Bigomi reomeTpudHi (irypu,
30KpeME, MAOINOTPAHHHMKH,
' Jano TpuKyTHMK ABC. [Inomuna, napanenssa npamii AB, ue-
perrHAe cTopoHy AC IBOr0 TPMKYTHHKA B ToYli A, & CTOpO-
Hy BC — y Touui B,. 3HaiifiTh HoBKMHY Biapiska A B, skuio
AB=10cm, AA : AC=2:3.
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Pose'aaamns

P Toanauumo AaHy OIOIMMEY 4Yepes
a (puc. 7.5). Ockinexu AB || o i mo-
mmm ABC nepetnrae o mo A B,

AB, I| AB." umAABCmAABC
AB  AC ]5

e =21 g -

Ore, Y Pk 10070 10 5

Taxum ynnom, A B, = 6 (cm).

Bidnoaids: 6 cm.

=

OAna Toro mob ckiacTM niuaH po3-
B’ fi3yBAHHSA, CIIOYATKY HeoBXigHO BpAa-
XYBATH TBEPAKEHHA TeopeMu 7.2:
AKWO NAOWUHA NPpoxodums ¥epes npR-
MYy, napanenvhy iHwiil naoujuri, i ne-
PEMuHAE Y10 NAOWUHY, MO NPAMA ixX
nepemuHly napanenvha dawiii npamiil.
Hani cnip ofrpyHTYBaTH, L0 OpAMA
A B, napanensha npsamii AB. Ilotim
MOKHA BHKODHMCTATH Bifomm# iz mna-
HiMeTpii onopHuit dhaKT: npamMa, napa-
JNleNbHa CIMOPOHL MPUKYymMHUKa, sidmu-
Hae mpurymuuk, nodibHuil danomy.

1 C1 ‘%
1
1
1
Ay E Dy /
i
B ? / By /
I” =
A D C b
Puc. 7.4 Puc. 7.5 Puc. 7.6, a
dapaua 3. [lasHo aBi MumobixkHi npawmi (puc. 7.6, a). IlposenitTes uepea onry
3 HUX ILIOIMHY, NapANeNbHY ApyTii.
’ _ g WA, N . e |
Poszg’'szanns Komenwmap

P Hexail paso asi MuMoGixHi npsami
aib.

I. Bubepemo Ha npamiii b posinbry
Toyry B (puc. 7.6, 6) i npoBeaemo ue-
pe3 rouxky B npsmy a’, nmapanensmy
nupsiMiit a (e 3aBXOM MOMKHA 3pOGHTH
an Teopemoio 6.2).

a

o 4

Puc. 7.6, 0

Ile zapaua HA ysSBMIOBAHY nDobyao-
BY, i ToMy roJlJoBHMM y xoai ii pos-
B’SI3yBAHHA € JAOBeeHHA IicHyBaHHSA
¢irypH, mo 3aJ0BOJIBHSAE A8HI YMOBH
(nuB. c. 47).

JloBeleHHA NOBMHHO CIMPATHCA HA
BifioBifiHI BJIACTMBOCTI CTepeoMeT-
pyuEnX Giryp. 3okpema, IIA TOro
o6 oTPMMATH ILIOLIMHY, MaPAJIEJBHY
maHiil mpamif, TOCTATHRO BHKODHCTA-
TH OBHAKY NapajelbsHOCTI mpaMol Ta
IOIKMHEK 1 3abe3anedynTH HAABHICTH
y nobypoBaHiil mioImmpHI npsaMol, ma-
pasensHol AgHIi.
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4. Yepes npsami a’ i b, Aki nepeTuHa-
0THCH, TPpoBeeMo nnomuHy o. Ile i e
HIYKAHA IJIONIMHA.

JliiicHO, ockinbkK 3a nobynosow a | o,
¢ IpAMA @’ JIeHHTH Y ILJIOMMHI o, TO
U OBHAKOK NAPAJENLHOCTI npAMoi
| wnomuew a | o (i mromusea o npo-
negeHa yepes npamy b). <

3anuTaHHA QNS KOHTPOMO

(==
.

cTopi.

LY

S

%

Ile posponsie cKIacTH naaw nodydo-
6U: IIPOBECTH Yepe3 MOBLIBHY TOYKY
onHiel 3 NpAMMX NpAMY, NapalenbHy
Apyriii, a nmotiM yepe3 ABi npsAmMi, o
NEePeTUMHAIOTLCH, NPOBECTH INJOLIMHY.
Cnijx Taxkox [OBECTH, 10 B PE3YyJBLTATI
nobymoBu [MificHO OTPUMANH IUYKAHY
dirypy.

HasgiTes yci BUNaAK# B3BREMHOI'O PO3MIINEHHS NPAMOI i IIOIMUHEY B IPO-

HaitTe 03HaYeHHA NAPANENIBHOCTI NPAMO] i MICIMHEA.
CiopmystioiiTe 0O3HAKY HAPANIENBHOCTL IPAMOI i IJIOIMHEH.
. JloBeniTe 08HAKY NapaJIeNIEHOCTI NPAMO] i NJIOLHHEM.
ChopmynioiiTe BNacTHBiCTh napaienbHMX npamoi i maommeEM (03HAKY
NapaiesBHOCTL MPAMMX Y IPOCTOPi).
JloBeaiTs 03HAKY NAPANENEHOCTI NPAMHMX Y MPOCTOPi.

Bnpasu

" * &

1°. ¥V ky6i ABCDA,B,C, D, yxaxith, AKMM rpassam napajensHe pebpo: 1) AB;
2) A,D; 3) CC,. ObrpyntyiiTe BiANOBiZb.

2. OcuoBa AB tpanenii ABCD nexuTs y niom#Hi o, Axka He 3biraeTncsa
3 IIoMmKHOK Tpanelii. ik poaTammoBaHa pelITa CTOpiH Tpamnenii BifHoc-
Ho nnommHu o? Bignoeigs noscHiTE.

3. [ano napajnenorpam ABCD. Yepea cropony AD npoBefieHA IJIOIMHA O,
fAKxa He 36iraeThes 3 MIIOLMHOK napasienorpama. Joseaits, mo BC || o.

4., Ywm npaBMNBHe TBEP[KEHHSHA, 10 ABI NpsAMi, AKi napajienbHi omgHil i Tik
camiii nyomuHi, napaxesabpHi Mixk cobow?

5. Opua 3 aBOX napajie/lbHEX NPAMUX HNAapasieNlbHA niomuHi. Yy npasuns-
He TBeP/IKEeHHs, M0 i Apyra npsaMa napanenesHa nii miommai?

6. Ilnomuea ODPOXOAWUTEL Yepes CEPEeAHHY IBOX CTOPiH TPHKYTHHMKA i He 30i-
racThCH 3 IJIOIOMHOK IHOT'0 TPHKYTHHMKA. JloBeniTh, o naHa NIoHHHA
napajleNbHa TPeTill CTOPOHI TPMKYTHHKA.

7. JHaso npaMy, napajlenbry aeskiit mmommui. Ioseaits, 1o B i mio-
muHEi yepes OGynb-AKy Il TOYKY NpPOXOAWMTH NPAMA, NapajelbHa AaHik

npaMii.
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9.

10,

12.

13.

14.

15",

17.

18.

19.

20°.

21°%,
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Jonegits, 1o Yepes TOYKY, AKA HE HAJEXKWTH AAHIN IJIOmMMHI, Ipoxo-
JULTL UpsMA, uapajesakHa il mromwuHi. CKibKYM TAKHX NPAMHX MOJKHA
llpl)ll('(."l'll?

Jloseairs, 1[0 AKINO ABi NpAMi mapaNeNbHi, TO yepea OgHY 3 HHUX IIpO-
XOJUITL TIIOIWHA, NapanensHA Apyriii nnomumaHi. CKinbKM iCEye Takmx
njaonmn?

Jloneyirs, 010 Yeped KOXKHY 3 ABOX MHMODI’KHMX IPAMHX HIPOXOAMTH
CJiMila 1LIOIUEA, DAPaJeNbHA APYriil npAaMii.

Nosenits, mo pebpa ofHi€l OCHOBM NPH3MH NapaJleNIbHI APYTiff OCHOBI
il npusMu. .
‘{epes maHy TOYKY NPOBENiTE NIPAMY, NapANeNIbHY KOXKHIN i3 ABOX A8HHUX
ILJICIHH, AKi NepeTuHAITHCH.

Iano tpukytauk BCD. Ilnomuua, napanenssa npsawmiii BC, nepeTmHaE
cropory BD mporo TpukyTHUKE B Touli B, & ctopoRy CD — y Touui C,.
Suaiigite nosxuHy Binpiska B,C,, sxmo: 1) BC = 20 cM, BB, : BD =
=2:5,2)BC=14¢em,CC,:CD=5:2;3)BD=6cm, BC:BD=2:3.
JloBeniTs, 1m0 nepepia TpukyTHOI nipaMinn ABCD nnonmHoK0, AKA NAPa-
JsensHa gBoM MumMobirkanM pebpam AC i BD, 3aBay € napayeorpaMmoM
(puc. 7.7).

HoseniTs, 110 NpsAMa, NapajejbHA KOMKHINM i3 ABOX IUIOIMH, AKi nepe-
TUHAKOTLCH, NapanelbHa 1 OpAMifA IX nepeTuHy.

. JloseziTe, MmO KoJM ABI IUIOIMHW, AKi mepeTMHAITHCA no NpAMii a,

NepEeTHHAIOTE TUIOIIMHY (L M0 mApaJieNsHUX NpAMHUX, TO NpAMa @ napa-
NeshLHA MNOoIMHI .

Hano ABCDA BC D, — xy6. [loseaits, mo
npava BD napanensna nnomusi AB D,. D
Hano ABCDA B,C D, — xy6, O — uentp rpasi N 4

ABCD. [losenits, mo npama OC, napaiensHa
nnomuni AB D, .

Loy o, [} i Yy nomapHO nepeTuHAIOTLCSH, AJe A B
HE MAIOTH CIHiJIBHUX TOYOK AJNH TPLOX IUIOLHMH. 1
YUy icHyOTH B OPOCTOPI npsiMi, AKi nmapanensui

BCIM TPHOM ILTOLMHAMT c

Hano xy6 ABCDA,BC D ; Touxkn P i @ — ce- Puc. 7.7

penunan pebep AB i BC signosigro. Ilobyayiite

nepepis nporo Kyba IJIOIMHOI, AKA NMPOXOAUTE Yeped Touku P i @ na-
paniessHO aiarosani BD, ky6a.

Jlano xy6 ABCDA B,C D, ; Touka P — cepeauna pebpa AA,. ITobGyayiite
epepis uporo xyba IIOIMHOW, SIKA NMPOXOAMTHL Yepea ToukM P T1a D,
napanensHo giarosHam AC rpasi ABCD kybGa.
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§8  NAPANEALHICTb ABOX MAOLUMH
Tabnuusa 8

. PO3MILLEHHA ABOX MAOLLMH ¥ NPOCTOPI

JBi naonguH"

e

\

MAIOTh CHiJIbHY TOYKY
(mepeTHHAIOTHCH MO NMpAMii)

He MAKTHh CILIGHHX TOY0K
(napanenssi,

T06TO He NepeTHHAKOTHCH)

&z

NAPAAEABHICTD MAOLLIMH

O3HayeHHs

fixkuoa lla, bl b,
(a ib nexars B O
i nepeTUHAIOTHCH,
a, i b, nexxars y f),

JIBi nAONMHK HA3K-
BaIOTHCH NAPANENb-
HUMU, AKINO BOHH He
IepeTHHAKOTHCH.

T -

BnactMeocti napaneabHUX NAOLLMH

TO O “ B
C /
e

y.

e

A
4/
AR

Axmoo | Bi SAkme AB || CDial

Y nepeTHHEE O 1o 4, Ae a,Ce q,

Axuop laiyll o, Y neperunae f no b, Be B, De p),
oy To a |l b. 170 AB = CD.
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R [loncHeHHA it OBIPYHTYBaHHA

PosrnsineMo NUTAHHA PO B3AEMHE PO3MIlIeHHSA ABOX IUomuH. K Bigo-
MO, SKIIO JABi MJIOIMUHNA MalOTh CIHiJILHY TOYKY, TO BOHM NEPeTHHAIOThCHA MO
UpAMii, III0 NPOXOAUTE YEPE3 II0 TOYKY. 3BiJ[CH BHIUIMBAE, IO ABi IIOMM-
nu a0 nepeTHMHAIOTHCH HOo NpAKiN, 860 He nepeTHHAIOTHCH, TOOTO HE MAIOTH
JKOAHOI cHinbHOI TOYKH (OHMB. cxeMy B Tabmn. 8).

Osnavennas. H‘Bi INOMMEN HASHBAKTECH NAPANEnvHUMU, AKNO BOHH He ne-
PETHHAKTHCH.

HacTtynza TeopeMa noB’ isye NOHATTS NAPAJIENLHOCTL HBOX ILIONIHH 3 IIOHSAT-
THM DApaJIeSIbHOCTI NPAMIX i BUSHAYAE OCTATHIO YMOBY NaPaIeNBHOCTL ILIOIHH.

Teopema 8.1 (o3HaKa napaJeJLHOCTI ABOX IJIOIKH).
HAxmo nei mpaAmi, MO NepeTHHAOTHCH, ONHIEI NJONWEM BianoBigHO napa-
JieJibHi IBOM NMPAMHM APYTrol MIOIMEM, TO i NJICIIHEH NMapaieibHi.

® Josedenns. Hexalt npsami a,i @, NNOmMHEM O. NapalesNbHi BIATIOBIA-
Ho mpamuwm b, i b, nnomuuu f. losenemo, mo mromunn ¢ i § naparenssi.
IlpunycTuMo NpoTUIeKHe: NIIOIUHEE ¢ TA B nepeTnHAIOTHCA i ¢ — HpaAMa iX
nepetuny (puc. 8.1). 3a 03HAKOIO NAPAJIENIEHOCTI NPAMO] i IUICL{HHA, NPAMEA
a, napaneneHa mwiomusi (3, a sa BracTHBiCTIO napanensHOCTI mpaMoi i mwiro-
IYHY, BOHA NAPAJEJbHA NpAMiil ¢. AHANOTIYHO NPAMA G, TAKOXK NApaIeNs-
HA npaAMii ¢. TakMM Y¥MHOM, ¥ IUIOIMMHI O MM MaEMO ABI pisHi nmpami (aki
NPOXOAATH Yepes OfHY TOYKY), NapajenbHi oxHiit npamMiii ¢, 1[0 HEMOMKIM-
Bo. Oneprxana cynepeyHicTs NMOKA3YE, [0 Hallle NPUNYINEeHHA HelnpaBHIBHE,
oTXKe, ILTOIMHEM (¢ 1 [} He nepeTHHAIOTHCH, & napanenpHi,O

Bynemo kasaTi, 1mo ABi 2paHi MH020ZpAHHUKA NApPanenbMi, AKIO0 BOHH
JIeMATH Y IAPAJIENBEUX ILUIOMMHAX.

Hanpuxaaz, ochosu npusmu napanenvui. Jlificso, 6iuHMMEH rpaHfME
npuamu € napanenorpamu. Tomy asa cymidkeux pebpa oxuiei ocHoOBM npu-
3MH NAPAJeJNBHL BiANOBIAHO ABOM cymixkHMM peGpam apyroi il ocHoBr. OTixe,
OCHOBHM IpusMM napanenbsi. Tak, Ha pucyHKy 8.2 sobpakeHa N'ATHKYTHA
npusma ABCDEA B C D E,, y sxoi ocou ABCDE i A B,C D E napanenssi.

E,
Dy

(]
BT T C,

Pue. 8.1 Puc. 8.2 Puc. 8.3



§ 8. NapaneAbHICTL ABOX NAOILMH 79

r

HacTymnHa Teopema nop’ A3ye MOHATTSA NAPANENBHOCTI JBOX IJIOMMH 3 MOo-
HATTAM NAPAJENBHOCTI ABOX NMPAMEX.

Teopema 8.2. Sixmo nsi napanessni MIOHMHEN NEPETHHAKIITHCA TPETHOO, TO
npaMi NepeTHHY NapasienHi.

® osederns. Hexail niomuHa Y nepeTuHae napajenssi niuonmau o i f
no npaMux a i b signosiaso (puc. 8.3). loeenemo, 1o OpAMi g i b napanens-
Hi. JIificHO, BOHM NEXAaTh B OAHIN ruomuHi — mnomuxi ¥. Kpiv Toro, Bonn
JIe3KaTh y nAomMHax o i B, AKi He mepeTHMHAIOTHCA, OTKE, i npmn aib He
nepe-rmiam-rbca. 3HaYHTH, BOHM napajiencHi. O
Posrnapapoys o3HAYEHHS i 03HAKY NApPaJEJBHOCTI IUIOINMH TA BJACTH-
BicTh NADANEJBEHMX IJIOIIVMH, MM NPHIYCKAJIM iCHYBAHHA TAKWX IJIOI{HH.
Hoeenemo me.

Teopema 8.3. Yepes Touky mosa naHO IUIOUHHON MOKHA MPOBECTH ILIO-
OIHHY, NapanelsHy OaHil, i 1o Toro X TiasKH OOHY.

® Joeedenus. IlpoBeeMo B pAaHiil TLIOmMHI O AKi-HebGyap ABi npsmi
a i b, mo neperunaTbcH (puc. 8.4). Yepes naHy TouKy A NpoBefeMo napa-
nenpsi iM npsami a, i b,. Ilronmaa (B, mo npoxoauTs uepes npsami a, i b, 3a
OBHEKOK NApANEeNBHOCTI IVIOIMH mapajenbHa nnomuHi o. [losegemo, mio
TAKA ILUIOLIMHA — eauHAa. [IpunycTuMo, 1o Yepes TOYKY A NpoxXoauTs iHmia
ILIOLMHA Bv fAKAa Tew mapasenbHa maomuHi o (puc. 8.5). Ilposegemo miio-
LIMHY Y 4epes NpAMy @ MJIOLIMHM O i faHy TOYKYy A, AKA He JIeXUTh HA Wil
npsamiit. [nomuHa y nepeTse NIOMMHY 0. 0O npsmiii @, & nuomusn B i B, no
npaMux a, i a, Bignosigxo. Ockineku nunomusm B i B, napanenpri naompmHi
o, 10 3a Teopemoio 8.2 a, | aia, |l a. Ane B ommEi Y yepea Touxy A MoxHA
NpPOBECTH TiNBKK OJIHY NpAMYy, napanensry npsawmiii a. Opep;xana cynepeu-
HiCTH 03HAYAE, 1110 HALUE NPUNYINEHHS HenpasuibHe i nnomuHa B exuna. ©

AL 0 C

y 4

Puc. 8.4 Puc. 8.5 Puc. 8.6

PosrnaseMo me ONHY BJACTUBICTL NAPANENHHMX IUIOLIME, TIOB A30HY
3 NapaJeNbHIMH IPAMIMU.
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Teopema 8.4. Biipisks napanensHux NpAMMX, #Ki MicTATRCH Mk ABOMA

I napaneJibHHMH IJIONIHHAMH, pinlli.

® Jlosedenns. Hexait o.i f — nmapanenssi nomommnn, AB i CD — napaneins-
ui npsaMi, o ix neperuraoTs, A, C, B, D — TOYKH NepeTHHY NPAMHX 3 ILIO-
munamu o i B eignosiguo (puc. 8.6). Hosenemo, mo Bijgpisku AB i CD piBni.

llpoBeieMo uepes JjaHI NapajenbHi NpAMi INOOUHY, SAKA IEepeTHe
wionuean o i B mo napanensuux npammx AC i BD. Toai YOTHPMKYTHHK
ACDB — napajienorpaM, OCKLJIbKH B HEOIO ITPOTHJIEXKHI CTOPOHH ITapajiefib-
ni. ¥ napanesorpaMa IpoTHJIEKHI CTOpDOHH pisHi, oTxe, AB = CD. O

Teopema 8.5. fivmo ABi piaHi NMIOIMHE Mapajeiabni TpeTiii, TO BOHH napa-

I senwui mMix coboro.

® Jlosedenns. Hexali mnomusan o i  mapa-
JieJibHi NJIONIHHI ¥ (AUB. PHCYHOK Yy MYHKTI «Biac-
TuBocTi» Tabn. 8). Ilmommam o i f He MOoxyTHL
neperunatuca. Axbu mnomunn o i f Manm cnine-
HY TOYKY, TO 4Yepe3 L0 TOYKY npoxoamnu 6 aBi
wnouuEn (o i B), napanenssi niomMHi Y, a Ue cy-
nepeyuTs Teopemi 8.3. Otaxe, mnomunm o i [ ve
MAarTh CILIBHHX TOYOK, ToOTO nmapanensui. O

BN [Ipuxnagwv po3s'A3aHHA 3agav

m*ﬁl HoeepiTe, 010 B NPAMOKYTHOMY napa-
Aeaenineni nporuaexui rpani nonap-

HO mapaiiefibi.

neseninen ABCDA B\ C D, (puc. 8.7).
JloreieMo, HATIPHKJIIAZ, NapaleNbHIiCTh
rpaneit ABBA i DCC,D,. Ockinbkn

el rpaHi IpAMOKYTHOTO Iapaeie-
muesa — IpAMOKYTHHKH, To ABCD

™ ADDA, — npamoxkyTHuk#. Toai
AB || DC ma AA, | DD, i sa osnakow
napanenbHocTi  maowmEM  ABBA,
1 DCC D, napanenbHi.

Ananorivao  oOI'DYHTOBYIOTHE mapa-
JAeNLHICTD 1 IHITHX OPOTHIEMHAX I'pa-

neir, |

C

A D
Puc. 8.7

- e K a2 N
Lijel - A TS T
Jns Toro o6 noBeCTH NMapaieNbHiCTh
rpaneit napanenemnimesa, JAOCTATHBO
JIOBECTH  [ApAJeNBHICTP  MJIOLIHH,
y AKHX JilexaTh Ui rpani. A pias no-
BeJIeHHA [AaPAJIeJIbHOCTI IJIOLUUH A0-
CTATHHO BHKODHCTATH O3HAKY iX ma-
panensHOCTI i JAoBECTH BiANOBiAHY
napanedbHiCTh ABOX NPAMMX, [0 Ie-
PETHHAKOTHCH, OAHIE] IJICUIMHMU JBOM
NIPpAMMM APYTOl IJIOLIHHHA.
Haranaemo, 1110 Bci rpani nNpaMOKyT-
HOrO napajeneninega — IIPAMOKYT-
HUKH (2 B IPAMOKYTHHKY IIDOTHIEMNHL
CTOPOHH INONAPHO MapayenbHi).
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danaua 2. IloGynyiite mepepia

NPAMOKYTHOT'O napasenernineaa

ABCDA,B,C D, nunommHol0, KA IPOXOANATH Yepes Touku K, M,
N, ne M € AA,, N € BB,, i rouka K nexuts y rpani DCC D,

. (puc. 8.8, a).
Poszé'azanna
#» 1. Touknm M i N nexars i B ciumnii
winomuHi, i B rpani ABB A, Tomy ciu-
1A MJIOIIMHA TEePeTHHAE 10 IPaHb IO
nipisky MN (puc. 8.8, 6).
2. Ockinsxn DCC,D, || ABB.A,, To ciu-
fia IWIoHa nepetunae rpass DCC, D,
110 TpAMii, fAKa ITPOXOAHTH Yepes
rouky K 1 mapanensna npamiii MN.
IIpoBopguMo 4yepes Touxky K Biapisok
TE | MN (T € DD,, E € CC).
3. Cnonyuyalouu BiipisKaMu TOYKH ITe-
peruny ciunoi mnomuau 3 peGpamu
PH3MH, OAEPHKYEMO UYOTHPHKYTHHK
MNET — mykasuii nmepepis. <]

Komenmap
Jns cknanaHEs miuaHy nobynoesu ao-
CTATHRO 3raJlaTH, 0 B NPAMOKYT-
HOMY napanenenimeni ITpoTHIIEMKHI
rpaHi nDomapHO napajienbHi, OTXe,
ABBA, | DCC,D,. Ciuna nnommna,
AKY 3a1aH0 TphoMa Toukamu K, M, N,
neperuHae rmomuuay ABB A 1no mpa-
Mii MN. Tomy napanensBy i# mio-
muny DCC,D, BoHa nepeTHHaATHME IO
npaMii, AKa mapajgensHa npamiit MN
i npoxoanTs yepes Touky K.

JOna Toro mob® BuKoHaATH nNOOYAOBY,
CliZl ypaxyBaTH TakKoM, IO OpaMa
MN napanemsna mnommui DCC D,
i B mii miommHi yepes Touky K mpo-
XO[HATH TIPAMA, IapalelbHa [AaHIA

TpAMiH.
Bl Cl Bl Cy
4 H
L] ]
[} [
A D Af— B
M N of M r::'-“ﬁ”f‘*b_,f‘ E
gr...l...JC 'y ool [ | o
k-1 :
" 'J‘
l' ll
A D A D
a (4]
Puc. 8.8

Baysaxenns. 3 NapajieNBHOCTI NPOTHIEIKHHUX rpaHeil mnapaJenemnine-
a ofiepX,yemo, 1o B nobyposanomy nepepisi npoTusierkHi CTOPOHH Nonap-
Ho napanensni. Omxe, yoTnpukyTHUK MNET — mnapanenorpam. Ile inoai
JIOBOIUTECA BUKODHMCTOBYBATH ITiJi Yac PO3B’A3YBaHHA 3aJa4, OB A3AHUX
3 aHAJIOTiIYHAM NepepisoM NPAMOKYTHOTO Napajeneninejaa.
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Bamaua 8. V nipamiai ABCD uepes gany Touxy M ua pe6pi AD (puc. 8.9, a)
NpOBeAITH MJICIINHY, NapajenbHy nuomuni rpasi DBC.

Posa-’nsﬁfﬁﬂ;ﬁ;"-:m-..- i

P 1. Anaanis. Ylpunycrumo, mo 3a-
Jaua po3B’sizaHa i BigmoBiaHHMI nepe-
pia MKT (puc. 8.9, 6) nobynosaso.
Ockinerkn nn. MKT || on. DBC, To
rpani ADC 1 ADB nepeTHHAaWOTH DNa-
panesibHi NIOIIMHM [0 NAapaieNbHUX
npamax. Omxe, MK | DB i MT | DC.
Ile nae amory BHKOHATH NOGYAORY.

2. Ilobydosa. 1IpoBegemo yepea TOYKY
M y nnomwmui ADC upsamy MT || DC
(T € AC), a B nnomuei ADB — nps-
my MK | DB (K € AB) i cnony4umMo
Bigpiskom Toukn T i K. Togi MKT —
WYKaHUHA nepepia.

3. Hosedenra. 3a nobynosoro M T || DC
i MK | DB, rogi on. MKT || nn. DBC
(3a 03RAKOI0 NAPATeNBHOCTI NJIOIHH).
4. Hocnidxwenna. 3amada 38BN MAE
€AMHMH PO3B’A30K (OCKIMBKH KOMEeH
KPOK pO3B’A38HHA MOXHA BHKOHATH
O\HOBHAYHO). <]

PSY SN T WU
 Komewmap
Y sapauax Ha moOynoBY B CTepeocmMe-
Tpii iHOAI 3pPYYHO BMKOPHCTOBYBATH
CXeMy po3B’A3YBaHHS, BiiOMYy 3 KypCy
nnaHiMerpii: 1) ananis; 2) nobydosa;
3) dosedernrnsa; 4) docnidicenna.
Ha eTtami aHanizy mpHIyCKacMo, IO
3a7layy BiKe PpO3B A38HO, BHKOHYEMO
BiANIOBifHA# DHCYHOK i, CIIMpalYWCh
HA BiJOMi BJIACTHBOCTI NPAMEX i ILIO-
I[HH, CKJIAJaEMO ILIaH NoOyIOBH.
Ha erami nobymoBm ommcyemo ii 3a
ILTAHOM, JAETANI3yIO4UH A0 eJeMeHTAap-
HuX nobyfoB y 300pa’KeHMX ILIOLIU-
HAX.
Ha etami moBejeHHS oOI'DYHTOBYEMO,
o0 B pe3ynsTari nobymoBu ailcEO
orpuManH Girypy is 3ajaHUMH Baac-
THUBOCTAMMH.
Ha erami pocnigykeHHs poarasja-
€MO KOMeH Kpoxk nobymosu 1 Biag-
oBiIaEMO HA JiBA 3AOHTAHHSA:
1) Yu saBKOAH MOXHA BMKOHATH et
kKpok? 2) Ckinskm o¢iryp omepmsumo
B PeayJIbTaTi?

e g S

Puc. 8.9
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3anaua 4", lloseniTs, U0 yepes aBi MEMOOixHI NpAMi TpoxXonUTE €AMHA
[apa NAapaje/IbHUX IJIOM{HH,

Poae’Raannu

I* Hexaii maro nBi mMumobixHi mps-
mi a i b, Ha AKX BuOepeMo MOBLNBHI
Touku A i B sigmosigno (puc. 8.10)
1 IpoBefleMO Yepes3 ToYKy B npamy a’,
TapajensHy NpAMiil a, a yepes TOYKY
A — mpamy b, napanensHy npaMi# b.
Yepes nmpami a i b, aki meperuHaOTH-
csi, OPOBENEeMO IUJIOCIMHY O, 8 uYepes
npsaMi a’ i b, AKi TAK0K NepeTHHAIOTH-
cq, — muomuAy . 3a osHarow Mapa-
nexprOCTL mnonmH o || B.
[Mpunyctumo, mo depes npami a i b
NIPOXOANTE 1ife OJHA Iapa Inapajeib-
HEx naoueH of i B (pue. 8.11). Ipo-
BeJleMO uYepes OpAMy a i Touxky B, aka
He JIeIKHUTH Ha Hilt (B € b), nnouuny ¥.
Ila mnommea mepeTHHAE NApaIeabHi
WICIMHEK O i B mo mapanensHEX UpA-
MUX @ i @,, & napajenbHi NIOWHHA o
i ' — no napanensHux NpAMUX a i a,.
OTpumyemo, 110 Yepes TOUKY B y nno-
MH] Y IpoBesieHo aBi pisHi npami a,
i a, napanensbui npsmiit a, wo He-
moaxaueo. OTike, mapa napanelsHUX
IJIOIIMH, AKI IPOXOAATH 4Yepes AAHI
mMumMobLKHL npsaMi, — equHa. <

=

Puc. 8.10

Jnsa moseneHHs icHyBaHHS iryp npo-
cTaTHRO nobyaysatu ui dirypu. Tomy
npoBefeMO 4Yepea fAaHi npami napa-
JeNbHI IJIOIWHH.

Jins uporo AOCTATHHO, BHKODHCTOBY-
H0YH 03HAKY DApalelbHOCTI IJIONIMH,
OTPHMATH BiJIOBiIHY IapajensHiCTh
[ABOX @pPAMHX, IO HepPeTHHAIOTHCH,
OfHi€]l ILTONIMEM ABOM IIDAMHM APYIOi
naomueR. (Haragaemo, mo asi npsmi,
1[0 TEePeTHHAIOTHCH, OMHO3HAYHO 3a/1a-
I0TH ILUTOIIHHY.)

€nunaicTs NOGYA0BAHMX IUION{HH JOBe-
JeMO MeToHoM Bia cynpoTusHOro. II{o6
OTPHMATH CyIepeYHicTh, nobyayemo
JOAATKOBY ILJIOIIHMHY, AKA IepeTHHAE
nobynoBaHi napasiensbHi mIOIMHEK (38
TeopeMolo 8.2 18 mIcIMHEA NepPeTHHAE
napajeNbHi IUIOMIMHH IO NAapajeib-
HUX OPAMHAX).
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3anuTaHHRA ONA KOHTPOMO

1. HaapiTe MOMKINBL BHNANKH B3AEMHOI0O PO3MIINEHHs JABOX ILJIOLIHH.

2. JlaiiTe o3HAYEHHA TAPAJIEJIBHOCTI IJIOIIMH.

3. ChopmynoiiTe 0O3HaAKY NTapaylelbHOCTI IJIOIHH.

4*. lloreaiTs 03HAKY NapaJiebHOCTI TIJION[HH,

5. JloremiTh, [0 Yepe3 TOYKY MO3a JAHOI IJIOUIMHOK MOJKHA IPOBECTH
IJIOIMHY, TapajeNbHy HnaHii, i 1o Toro » TiNBKH OIHY.

6. CiopmynioiiTe BIACTUBOCTI HPAMMX i IIOIMWH, NOB’A3aHI 3 mapayeisb-
HUMA IJIODIMHAMH,

T*. JloBeniTh, [0 KOMM IBi HapajeNbHI IJION{HHH NEePeTHHAIOTHECH TPETHOIO,
TO IIPAMi DEPeTHHY IapajlenbHi. a

8". JlopepniTe, Mo BiAPiZKH napanelLHEUX NPAMHAX, AKi MicTATHECA MiX ABOMA
napajeIbHHMH IJICIIHHAMHE, PiBHI.

9*. IloseniTs, 110 KOJMH ABi PisHi NJICIIAHA NapajelsHL TPeTii, TO BOHH ma-
paneneHi Mix cobolo.

BN Bnpasu
1°. ¥YkaxiTe napasensHi rpani: 1) napanseneninena ABCDA B,C D,; 2) npn-
amu ABCA BC,.
2° Yu mae napanenbHi rpasi (Ao mae, To ckinbku nap): 1) Terpaenp;
2) xy06?

3°. Yu npasunsHe TBepeHHA: «HKIIo npAma, AKA JeXHTHh B OfiHIN ILIO-
IIMHi, DapajensHa NpaMii, 110 AeXuTs y ApYTid miIommHEi, To oi mio-
UIMHM DapajenbHis»?

4°, Yy nmpaBHIBHE TBepKeHHA: «HKimo asi opsami, Aki mexaTs B OfHIHN
IUIOMMHI, NapajiensHi ABOM OPAMKM, IO JIEMXATH Y APYri# niaoummMyi, TO
Ui IJIOLMHH TTapaiesbHis ?

5% Ym mMoxkyTs OyTH napajesbHMMH JABi IUIOIIMHYW, OI0 NPOXOAATE Yepes
HenapajenLHi mpami?

6°. Yn MOKYTH NepeTHHATICA IUIOMIMHM, IIAPAJIeNbH] OfHiM 1 Tif camii mpamii?

7°.4UYn uepez Oyab-fIKy NpPAMY MOKHA INPOBECTH IUIOLIHEY, IapaJeNbHy
padiit mromuHi? IlpH sKoMy B3aeMHOMY pO3MILEHHI AAHHX NPAMOL
Ta IJIOUIAHK 1[e MOXKHA 3pobutu?

87, HYepesa KOMHY 3 ABOX nNapajeNbHUAX OPAMUX ITPOBENEHO IUIOMMHY. Yu
NpaBMJIbHE TBEPJXKEHHSA, 110 i NAOIAHH ITAPAJIeNbHI?

9. Jlosepits, mo mromuMea, nposeneHa wyeped Bepmmum A, D i A kyba
ABCDA B C,D,, napajenbHa IUIOI@HI, npoBefeHii yepes sepmurn C, B, i C,.

10. Yepes gany TOYKY OPOBEAiTH ILUIOUIHHY, HNAPANENLHY KOMHiM i3 aBox
IPAMUX, K1 TepeTHHAThCHA. Yu 3aBM /AU e MOXKIABO?

11. JloseniTs, 1[0 NpAMa, AKa JIEXKUTH B OJHIM i3 ABOX mapajleibHHX MILJO-
LMK, MapalensHa APYTid NIONMHI.
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12.

13.

14.

15.

16.

17.

18.

19.

20°.

Hns Toro uob nepeBipMTH IOPH3OHTAJILHICTL YCTAHOBKH Jnimba KyTo-
BHMIDIOBAIBHUX 1HCTPYMEHTIB, KOPHCTYIOTHCH ABOMa PiBHAMH, pO3Ta-
LIOBAHUMY B OfHi#M miommHi (pmc. 8.12). Yomy piBri posMimyioTs Ha
niametpax? .

N
Jlim6

Nl Ml

Puc. 8.12

JHoseniTe, 1110 BCl npsmi, SKi IPOXOAATEs Yepes AaHY TOYKY IDApaeNbHO
naHi# nIomuHl, JeXaTk B OfHI# mIommHi.
JoBeniTs, M0 KONM IIpAMa NEePeTHHAE OJHY 3 ABOX NapajelbHHUX ILIO-
IIMH, TO BOHA IepeTHHAE i Apyry.
Axi MOXKIHBI BHNAAKH B3AEMHOrO PO3MIMEHHA TPHOX IJIOMMH Y IpO-
CTOpi, AKINO /Bl 3 HUX napanensHi?
JoBefiTek, 1[0 KOJH NJION{HHA NEPETHHAE OIHY 3 JIBOX NapaIebHUX II0-
II[MH, TO BOHA IepeTHHaE i apyry.
Hii MOXIHBI BHIAIKH B3AEMHOI'0O PO3MIiNIEHHA TPHOX ILJIOHIMH y IIPO-
CTOPi, AKIO BOHM NONAPHO NePeTHHAIOTHCAT
JBi mnomwmem o i  nepernuanThes. oseniTs, 1o 6yas-aKa TpeTs ILIO-
{[MHA ¥ nepeTHHAE xoua 6 onHy 3 wiommH o i f.
Hapucyiite B sommTi 306paskeHHs nipamijin, HaBefeHe Ha pucyHKy 8.13,
i nobyayitTe mepepia mipamMign INAOCIIMHOIO, AKA NPOXOAMTH Yepea TOYKY
M i napanensHa rpani ABC.
Hapucyiite B somnTti sobpakeHnHs kyba, HasepeHe Ha pucyHKy 8.14,
i mobyayiiTe nepepia kyba: 1) miIoIMHCIO, AKA NPOXOANTH YEpe3 TOYKM
M, B, C; 2) nnom@eO0, 10 NPOXOAUTSL Yepes Touku M, B, C.

Ay

G

Puc. 8.13 Puc. 8.15
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21*.

22,

25.

27",

28",

29.

. Tpu npaMi, AKi TPOXOAATE Yepes OAHY TOY-

. ¥ ky6i ABCDA B C D, npoBeeHoO IJIOIAHA

Hapucyiite B 3ommuTi 300pakeHHA TPHKYTHOI TPH3MH, HaBefleHe Ha
pucysky 8.15 (rouxa K nexuts y rpani ABBA)), i nobynyiire nepe-
pla npuamu: 1) nnomunow, AKa OPOXOANUTE Yepea Touky K mapasienbHo
ocHoBi A B,C,; 2) nnomu=oI0, 110 NIPOXOAUTH Yepe3 TouKy K napaJiensHo
rpani BCC B,.

JlaHo nBi mapanensHi nuommBEH. Yepes Touku A i B oani€ei 3 miuommuH
TPOBeJIEHO mapaJieslbHEi NpAMi, AKi NepeTHHAKOTE APYTY IUIOHIHEY B TOY-
kax A, i B,. Yomy nopis=ioe sigpisok A B,, sxmo AB = a?

. Hepes BepmuHY TPUKYTHHKA ABC, 110 NexHUTh B OfHiN i3 ABOX mapa-

JIeNBHEX TUJION[HH, TPOBEfeHo NapaieNbHi NPAMi, SKi NepeTHHAITH JpY-
ry miomuMey B Toukax A,, B,, C,. llogexits piericTs TpEKyTHHKiIB ABC

i ABC,.

S

Ky S, IepeTHHAIOTH A8HY ILICHIHAHY O B TOY-
kax A, B, C, a napanensRy i#f nnoinury f —
y moukax A, B,, C,. Jlosenite mopibHicTH
TpukyTHHKIB ABC i A B C, (puc. 8.16).
Hano xky6 ABCDA, B,C D,. loseniTs, 1m0 110-
uwmHa BDC| napanensHa mnommsi AB D, .

AWC
a B
BDC, i AB,D,. JloBeaiTh, 110 BOHH AiNATH

niaronask A C Ha piBHI yacTHHM. Puc. 8.16
IIpami a i b mepeTHHAIOTE TPH JAHI NapajesbHI IUION[MHH B TOYKAaX
A, A, A, i B, B,, B, BignoBigHo (TOYKa A, JeXHUTh MikK TOYKaM# A,
i A, a Touka B, — mix Toukamu B, i B,. Bigomo, mo AA,= 12 cwm,
B,B,= 27 cm i AA,= B,B,. 3uaiinits foBKHUEN Binpiskis A /A, i B,B,.
Tpu napanenbH] IUIOLU{HHY ePeTHHAIOTH ABl MuMoOikHI npsamMi B Toukax
A, A, A, i B, B, B, sianosigso (Touka A, nexuTh Mix ToukaMu A, i A,
a Touka B, — mix rouxamu B, i B,). Bizomo, mo A A, = 8 cm, B B,= 18 cm
iAA,+ BB, = 24 cv. 3raiizniTe nosskuny Binpiskis A A, i B B,.
Ha pucynkax 8.17-8.31 Bkazano Touku M, P i R, ski nexats abo na
pebpax, a60 ra rpapax ky6a. CKOpHCTABIINCH BJIACTHBOCTAMH IAPAJIENb-
HUX NPAMUX i miomuH, nobyayitte nepepis ky6a muommuow MRP ansa

KOYKHOIO 3 AHUX PO3TAILYBAHB TOYOK.

R

M3

o’ ’

L]

]

L

'

]
" ‘.P P‘ " - - P' “ P' “)--- -
L —— L e ——

1 ]
[ ] ]
] ]
: :
) o ;

Prne. 8.17 Puc. 8.18 Puc. B.19 Prc. 8.20
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et

o RMI

Pue. 8.21

Puc. 8.26

"o

Sy "'\I_______
i
i
1
1

-~
~
LY

Prc. 8.29

RY ¢

M e nn. BB;C;

Puc. 8.26

Ay

Pt prd .R-
Ak D
R € nn. ABC

B Cy

A D
M € on. A1BC; M € un. Alﬂlcx

Puc. 8.27 Puc. 8.28

P € nin. AAB,
R € nn. A1.B'101
M e nn. DD101

Puc. 8.31
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NAPAAEABHE NPOEKTYBAHHA. 30BPAXXEHHA
NAOCKUX | NPOCTOPOBUX ®IFYP Y CTEPEOMETPII

Tabnuns 9

. 30BPAXXEHHSA NPOCTOPOBUX ®IIYP HA NAOLLIUHI

Jlns 300paxxeHHsa npocTopoBux Giryp Ha NIOIHMHI, AK NPABHUIIO, BHKOPHCTOBY-
L napaneivbHe npoexmysanHa.

Bisnvemo fOBIABEHY NPAMY @, AKA NIePETHHAE IIOIMAY (. Jepes AOBLIBHY TOYKY
A nnnoi Girypu nmposoanMo npaMy AA,, KA NepeTHHAE IIONMHY O B To4mi A
B Touka A NPOEKTYETHCA B TOYKY A, Ha TUIOMMHI O
A—A,.

Amnagoriyso B — B, AB — A B,

(BB, I AA, | a).
1. Bippizox npoerryeThcu y Binpisor, nmpama

NMPOEKTYETHCH B NMpAMY (a6o B TOUKY).

2. fikuwo AB | CD (AB - AB,, CD — C,D,,),

10 A,B, | C,D, (abo s6iraiorscs).
3. AM A M.
MB  M,B,

Hacnigox. Mo Touka M — cepeausHa AB,
AB > AB,M - M,
T0 Touka M, — cepeamHa A B,.

i, Hiugo nnoceka irypa F nemute y nuomunl, napajensnin miouwmui npo-
eKTYBARHHA, To 11 npoexuin F' na w0 naowmwny gopisaioe dirypi F.

NAPAAEABHI NMPOEKLUT AEAIKWUX NAOCKUX OIFYP!

ATADD)-A ™25z

Oyab-axol hopmu.

= B S s IIpoekria napanesorpaMa—
[T< T Tl " s

byab-akol opmu.

IO T

6yap-aK0l (popmH.
Ilpoekuis xona — eninc
— -
. 6yab-akoi hopmu.

' [lnomuua dirypu He napajenbHa HANPAMKY IIPOSKTYBAHHSA.

|

-
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BNl [oscHeHHs i OBrpyHTYBaHHA

1. IloHATTA TA BAACTHBOCTI NapanexsHoro npoexrysanns. Jns sobpaxeHnas
npocTOopoBHX (iryp Ha IJIOIWHI, AK ITPABAJIO, BUKOPHCTOBYIOTH HapasiesibHe
npoeKkTyBaHHA. Posrnsremo neit cnocib sobpaxkenus diryp.

Hexait gano nnowmAy 0. i npaMy a, ska ii nepernsae. Bisememo B npo-
cTopi soBinbHy TOUky A. ¥V TOMy BHDAAKY, KONM TOYKA A He JIEXKHTH HA
npawMiit a, uepes Touky A npoeopumo npamy a’ || a (pue. 9.1). Tipama a’ ne-
PeTHHAE IUIOLIMHY ¢, B aesikiit Touni A'. II# Touka HASHBAETHECS NPOeKyiclo’
mouku A (Ha oHMEY? ) nid Yac NPoeKmMye6arHHA NAPANEAbHO NPAMIL
a, abo napanenvrow npoekxyicw mouxu A Ha naowuny o. Axmo x Touka A
JNeUTH HA NpsaMii @, 1o ii napaiensHOI0 NPOEKHielo A’ Ha3HBAETRCH TOYKA,
v sKili npaMa a mepeTHHae niomuMHy o. IIpo npsmy @ Ka)yTs, [0 BOHA
3a/18€ HANIPAM NpOoeKTyBaHHs. SIKmio npsaMy ¢ saMinuTH OyAbL-IKOIO IHIIOKO
npaMo [, mapanensHO0 NpAMiil ¢, TO pPe3yNBTAT NMPOEKTYBaHHA 3ajIHIIa-
€TBCH TOH caMmii, He3AJEMHO BiJl TOro, K OPOBOAATE NPAMI — IapajieibHO
npamii a abo npamii [,

Armo TakpM ymHOM DOOYAYBATH NPOEKII0 KOMHOI TOYKH GirypH, TO
ofiepKAMO npoekyi camoi gizypu. Ilapanensroi mpoexnico pealbHOIL ¢i-
I'ypH €, HAIPDHKJAJ, ii TiHb, O[O NMAJAE HA IUIOCKY TIOBEPXHIO ¥ pasi COHAYHO-
TO OCBITJIEHHH, OCKLNBKHM COHAYHI ITPOMEHI MOM(HA BBaYKATH NAPAJIeIBHHMU
(puc. 9.2). Tak, AUBAAYNCH HA BIACHY TiHE HA NOBEpxHi semni, Bm Gaumte
CBOI0 HAPAJIeNIbHY NTPOeKITito.

HaBenemo AefiKi BJACTHBOCTI HNAPAJIEJLHOIO NPOEKTYBAHHA, AKI BHILIH-
BAIOTH 3 ONMMCAHOTO cnocoby moby10BH NMpOeKuii.

Puc. 9.2

! Inoni 6yBae spy<HBM To#i daKT, mo Touxa A’ € npoexunico Touxu A (TobTo TOU-
Ka A npoexTtyerbea B Toury A'), sanmcyeaty Tak: A — A’ (3HAK ¢->» B HABEJEHOMY
BAIINCI OBHAYAE: «OPOEKTYETLCH B»; NUB., HAIPUKIAJ, 3anucH B Tabn. 9).

2 TInomuHy 0. 9ACTO HASHBAIOTE ILIOIIHMHOK MPOEKIii.
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Baacmusicms 1. Axmo npama napanensHa npamvii a abo abiraerses
3 NPAMOI0 a, TO Ti npoexLiclo B Hanpami wiei npamoi € Touka. Axuo npava me
M P ILEE 1P MiN a 1 He 30iraeTecsa 3 NpAMOoN a, TO l.l npoehulelo € mMpaMa.
llosedenns. Hexait npsima b He napanensHa npamiit a i ne sbiraeTsca
4 upsimoro a (puc. 9.3). Toai Bci mpamMi, AKiI DPOEKTYIOTH TOYKH mpsamMoi b
Ha IOUMHAY O, JIe¥aTh B OfAHIN mroniuHi f, mio nmepeTuHae IIIOLIMHEY O IO
upamiit b'. HosinoHa Touka B npsamoi b sobpakyerses Toukow B’ npsamoi b'.
Oraice, npamva b’ € npoekniero npamoi b va monuay o. ©
Bracmusicmy 2. Ilpoexnicio Binpiaxa mix wac napaielsHOr0 NMPOeKTYBAaH-
nsn € Toyxka abo Biapisok, 3aTerxHO Bif TOro, HA fAKiit npaMiil BiH JeXHATL — HA
||pamm, o MapaieibHa npAMiid a abo 36iraeTsCA 3 NPAMOK 4, YU HABIAKU.
1511 cHHA JOBEHH Bi,lploh}B. AKI JemaTh Ha OmHiN IlpHMlH, 359;)“‘391‘5133
napajeibHOIO NpoexTyeauus. S0KpeMa, cepenuEa Biapiska mix uac
¢cALHOTO DPOCKTYBAHHA NEPeXeOHT: ¥y CcepeaMHy BignomiTmoro Biapiska.
© Hoeedennsa. Posrnaaemo Binpisok AC, SrwWii He napaJelbHAN HANDH-
My NpoeKTyBaHH#A (T00TO He napajeNbHUN NpAMiK @ i He JeUTH Ha Hil),
Ta TOYKY B, fika HaJexuTh Biapisky AC (puc. 9.4). Hexait nmpama AC €
npoekicio npaMoi AC Ha wiomuHy O, a Touku A', B', C' — BignmoeigsO mpo-
exuiamu touok A, B, C. Ockinmexu AA’ | BB’ | CC, To npami A4, BB i CC
Jle;kaTh B ofHil muomuHi f i 3a ysaransHeHOI0 Teopemoro Paneca 3 mIaHime-
Tpii ogepxkyemo AB : BC = A'B’ : B'C'. 3okpema, Aknio Touka B — cepenuHa
sifpiska AC, To Touka B’ — cepeguna Bigpiska A'C'. ©
3ayBaxuMo, L0 nid wac napanenvHozo npoeKkmyeanna 30epizacmeca He
minvku eidnowennn Ooexcun eidpizkie, aAki nexamev Ha 00HIL npamii, a 0
agidnowenna 0o6xwuH sidpiskie, Akxi rexcamv HA napanenvhux npamux (o6-
I'PYHTYHTE caMOCTiiHO).
b

Puc, 9.3 Puc. 9.4 Puc. 9.5
Baaemusicme 3. flvmo jsi npami napanensyi | ge mapasiensHi 1ps-

miit a, NpoeKLil B Hanpami g e OyayTh mapajelsHHMH npaMuamu (ado
NAMOIO)

" Hosedennsn. Hexait npsmvi AC i BD napanensHi (1 He mapanensui Ha-
HpHMy MPOEKTYBaHHNA). AHAJOriYHO JOoBEeeHHIO0 BIacTHBOCTI 1 poarinsHemo
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npoexuii A'C' i B'D' panux npaMUX AK NPAMi MePeTUHY IJIOMIMHU O 3 TLIO-
wuHaMH B iy Bignmosigso (puc. 9.5).

HAxmo nnomuuu f§ i y abirarotses, To npoeruii npamux AC i BD takox
3biraoTees. FIKUO 3K Oi NUIOIMHEM pidHi, TO BOHM HapayielibHI Mix coboio
3a OBHAKOI0 MAPAJNENBHOCTL ABOX miomuH (npava AC napanenbHa TpAMIin
BD, npsima AA' napanenssa npsamiiit BB'). Toai 3a BnacTusicTiO NapanenbHUx
IJIOIMH JiHil mepeTuHY IHMX IUIONIUH i3 mnonmHOK ¢ napanensHi. OTxe,
AC' | BD. o .

Banracmusicme 4. flxno nnocka irypa F JemxuTs v NJIONMEI, Mapaiensb-
wifl ITouMEi npoexnii, To ii npoexuin F na o mionpuny nopisuioe girypi F.

® Josedernsa. 3agamo BignoBifnHicTs M Toukamu Girypu F i Toukamu
tdirypu F', crasnsum KokHIi#M Touni ¢irypu F y BianmopigmicTs 1i mpoekuiio.
To & skuo A i B — Touku dirypu F, a Touxku A’
i B — ix mpoeruii, To ABB'A' — mnapanejiorpaMm
(puc. 9.6). Omxe, A'B = AB. TakuM yuHOM, 115 Bij-
noBigHicTs 306epirae BiZicTans MiXX TOYKaMH, & TOMY
dirypu F i F' pieni. ©

3 HaBEIEHOTO JAOBEJeHHS BIACTHUBOCTI 4 BUILIU- a
Bae Ile ofHA BIACTHUBICTH IAPAJIEIBHOIO IPOEKTY- \
BaHHA: AKWO NPAMA hapaneabHa nAoWUHi npoexyii,
mo 60HG NpoeKMyemuCsa 6 npAmy, napanensvhy da-

Hiti npamiiit (AB | o, A'B' — mpoexuia AB, Toai A'B' | AB).
2. Ilapagensui npoexnii neaxux milockux ¢iryp'. Axuo bdirypa F nexurs
y IJIOLMHI, HE NAPAJIeJbHIN IIOUMHI NPoeKTYBaHHA O, To ii npoekuis F',
ysarasi kay4u, He gopismioe ¢irypi F.

Iz pnacTuBOCTEH NAPANENBLHOrO NPOEKTYBAHHSA BUILIMBAE, 1110 Napaiesb-
HOIO TIPOEKIli€l0 MHOIOKYTHHMKA € abo MHOTOKYTHMK 3 THMM CAMUM UMCIOM
cTopiH, a60 BipisoK (AKIO MIOMMHA MHOTOKYTHUKA NapaitenbHa HaPAMKY
npoexkTyBaHHA). llpuuomMy AKIIO B MHOrOKYTHHKY sIKi-HeOyJb Bi CTOpPOHM
napajienbHi, To iX upoekuii Takox OyayTe mapanenbHi (AKIO BOHM He Jie-
KaTh Ha opHil npsawmiii). IIpore ockineKH Py napajgensHOMY DPOeKTYBaHHI
JOBXKHHKM BiApPiskiB 1 KyTH, ik mpaBuyio, He 30epiraiThCs, TO IPOEKIi€0,
HANPHMKJAL, PIBHOCTOPOHHBLOTO YM TPAMOKYTHOI0O TPUKYTHHKA MOXe OyTm
TPUKYTHHK Oyab-sikoi opMu. AHanoriyHo, xo4ya IpoeKIi€n napajenorpamMa
€ napajieyiorpaM, NPOEKIi€n NPAMOKYTHUKA MOXKe OyTH He NPAMOKYTHUK,
npoeknieo pomba — He 000B’A3KOBO poMb, NPOEKIi€0 MPABUALHOIO MHOTO-
KYTHUKA — HeIpABHJILHHI MHOIOKYTHHUK.

HaiinipocTimyM MHOTOKYTHUKOM € TPUKYTHHK. SIK BUILUIMBaE 3 BIACTH-
BOCTEH NapajejbHOro NPOeKTYBaHHS, APANeIbHO IPOEKIic0 TPHKYTHUKA
€ TPUKYTHHMK abo Bigpisok. IIlpm mpoMy, SKINO NIOHIMHA TPUKYTHHKA -

Puc. 9.6

! IeransbHillte napaiejbHi TpoeKIlii miIocKuXx (iryp Ta 3ajadi, Mos’a3axi 3 wumn,
poasrnanyro B § 10.
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pajiesibiie OIOUMHL npoeknii, To, K MM 3’scyBaiau, Horo npoexiiewn Oyne
TPUKYTHUHIK, PIBHUH JAaHOMY.

[lokaxkemo, 110 8 3azanvHomy sunadky mpurkymuukx Oyode-Arxoi ¢popmu
MONE CAYHUMU NAPANENbHOI0 NPOEKYicl0 PIBHOCMOPOHHB0Z0 MPUKYMHUKA.

@ JliitcHo, Hexaii faHo AoBinbHEKMI TPUKyTHHK A BC B inonuHi o (puc. 9.7).
lioHyayemo Ha ofuii 3 ioro cropin, Hanpuknajg AC, piBHOCTOPOHHI# TPHKYT-
ik AB C rak, o0 Toyka B, He Hanexana miomuHi o. IlosHauuMo yepes
¢ npsMy, 1o OpoXoAuTh Yepes Touku B, i B. Toxpi Tpukyrauk ABC € napa-
NeJLROK NPOEKIi€o TPuKyTHUKA AB, C Ha nutomuny o B Hanpsami npsamoi a. ©

3'sicyemo, sika (irypa € mapajeibHoOK MNPOEKII€ KOJa.

Hexaii ¢irypa F — Koso B npocTopi, a dirypa F' — iioro npoekiisa Ha mwio-
NUHY ¢ B HANpAMi npaMoi a. AKIno npaMa a napanenbHa IUICHIUHI Kosa abo
NeXUTh ¥ HiH, TO NPOEKI[IE0 KO0Ja € BifpisoK, 1[0 AOPiBHIOE HOro miaMeTpy.

PoarnsizemMo BUNAAOK, KONH OPsMA @ IepPeTHHAE IUIONHWHY KOJAa.

Hexait AB — pgiameTp KoJsa, NapajensHui nionmsei o, i A'B’ — #oro mpo-
eKIrisa Ha mio mwiomuey (puc. 9.8). Toai AB = A'B. BissMemo Axuii-uedyan iH-
wimid giamerp CD, i wexai C'D’ Gyae #oro npoekiticio. ITosHaynMo pigHOIeHHA
C'D' : CD gepes k. OckiabKM IIiJT YaC BUKOHAHHS NapaJIebHOT0 IPOEKTYBAHHS
3hepiraroTeCA MAPAJELHICTE 1 BiHOLIEHHS AOBKHH NapaleJbHMX BiApiskis,
To A posinbHol xopmu C D, napanensHoi miamerpy CD, ii npoekuis CiD]
Oyne napanensua C'D' i sigwomenns C;Dj:C,D, popismioBatume k (sKIo
CD:CD,=CD:CD,, 0CD :CD, =CD : CD=k).

Tamm YHHOM, npoexu,uo KOJIa OIEP?KYIOTH CTUCKYBaHHAM ab0 po3TAryBaH-
HAM #oro B HANpAMi sKoro-Hebyab niamMerpa B ofHe i Te came uucino pasis. Taky

(pirypy Ha MJIOLIMHI HASHBAIOTD EAiNCOM.
Bl a ﬂ\
A B b
\ UE a1
L}
c
o

7 . / Cl

Puc. 9.7 Puc. 9.8 Puc. 9.9

Hoaupurnazn, vHa pucyHKY 9.9 sobpakeHo eminc, ofepxaHuil CTUCKYBaH-
unM Kona B Hanpsawmi giamerpa CD y asa pasu.

3. 3obpaxenns meaxkux nmpocropoemx (qiryp Ha wrommui. ik Mu Bxke Bin-
sunuanu, Ans sobpakeHHS NPOCTOPOBHX (iryp BUKOPHCTOBYHOTEH 3a3BHYail
napaicibHE NPOEKTYBAEHA. Yei PHMCYHKM NIpocTopoBHX (iryp, posrnsHyTi
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HaMu pasiuwe, 6ys10 BUKOHAHO B napaiensHiél npoekmii. Ilnomuua, Ha aky
TNPOEKTYETHCHA (hirypa, HABUMBAETHCH NJAOUUHOW 300pANeHHs, a NPoeKiida
tdirypu — 300paxennan. 3o06parkeHHAM naHoi ()irypu HA3UMBAIOTHE TAKOK
i Oyap-siky Girypy, nmonibny no npoeknii faxoi girypu.

PosrnsiHemMo npHKJIaau 300parkeHsb MPOCTOPOBUX (iryp — MHOTrOrpaHHH-
KiB. SofpaxeHHsI MHOrOrpAHHMKA CKJIAAAETHCH i3 3o0parkeHHs #ioro pebep,
OofepIKXaHUX Ba AONOMOro IapasenbHoro npoekrysanss. Ilpu npomy Bel pe-
Opa AilIATBCH HA ABA THOM: BUAMMI i HeBummMi. (Y #BiThH cobi, 10 napaneis-
HO HANPAMY TIIPOEKTYBaHHA HAYTH NPOMEEL cBiTia. ¥ pe3yianTaATi mOBepXHA
MHOTOTDAHHHKA po3if’eThesl HA ABI YyacTHHU: OcBiT/ieHy i HeocBiTneny. Bu-
auMuMU € pebpa, AKi posMmimnenHi Ha ocBiTneri# yacTuri.) Buaumi pebpa zo-
OpaarTh CYOiJILHMMHY JNiHiAMY, 8 HeBUAMMI -— UITPUXOBHUMH.

3o0bpaxkyoun Ky0, miuomuHy 300pakeHnr 3as3BH4Yail BHOMpamTE mapa-
JNeJILHOW OfHii 3 #oro rpaneil. ¥ npoMy BUNAAKY Bl rpani Kyba (mepegus
i samH#A), mapajenpHi IwomuHL 306pakeHs, 300paKyIoTs PIBHUME KBaJpaTa-
MH, peunrTy rpaHeii — napanesiorpamamu (puc. 9.10). AnasoriduEuM YyuHOM
300parky0Ts IPAMOKYTHUI napaseneninen (puc. 9.11).

fAxnio He JoTpUMYBATHCS IPABUIIA, 110 ILTONHHA 300paxens Mac OyTH na-
panénsHo OfHik i3 rpaseii, To B ofiep:kanomy s3obpaxeHHi 36epiraTiMerscs
TiNLKY DapaJeNbHICTh Ta PIBHICTD NPOTUMIIEKHMX CTOPiH KBaJpaTa Y IIPAMO-
ryTHEKAa (Bci rpani — napanenorpamu). Toai sobpakenns Kyba 4¥ NPAMORYT-
HOro mapajiesenine/ia Moxe MaTH BHIJIA, HABEACHIA HA pucyHKy 9.12. Ane
Take 300parkeHHsA HEAOCTATHLO HAOYHE i MOXE YTPYAHIOBATH PO3B’A3YBAHHSA
sajgauy, mop’sBanux iz puMu tinamu. Tomy mMu He OymeMo KOPHMCTOBYBATH-
ca HuMM (ane e pas miJKpecauMo, o Taki 300pakeHHsi — IpPaBUIIbHI).

L L L L oL

o - -

-
e i

Puc. 9.10 Puc. 9.11 Pue. 9.12 Puc. 9.13

Jins nmobyposm 300paeHHs MPH3MH AOCTATHLO ODYAYBATH MHOTOKYT-
HUK, 1110 3o6pasxac ii ocHoBy. IloTiM 3 BepIIMH MHONOKYTHHMKA CJL ITPOBECTH
npsaMi, napaxensHi geakiit dikcopaxiil npsimiil, i BigknacTu Ha Hux piBui
pigpisku. Coonyyusinn KiHuni OUX BiJpisKiB, Oep:XxUMO MHOTOKYTHUE, L0 €
300pakeHHsIM Apyroi ocHoeu npusmu (puc. 9.13).

IIlo6 moGyxyBaTi 300paskeHHA IMipaMigy, JOCHTE NOOYAYBATH MHOTOKYT
HUK, 110 300paxae ii ocHoBy. IloriM moTpibuo BubpaTu axy-HebyaL TOUKY,
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stien 300parkaTUMe BEPINMHY Mipamizu, i cnomyyuTH ii BigpiskaMm 3 Bepmiu-
unmy muorokyTHuka (puc. 9.14). Opeprxani Bigpisku sobpaxkaTuMyTs 6iuni
pebpn nmipamigu.

Jaysarumo, U0, HAIPHUKNAaA, pUcyHOK 9.14 € 3o0pakeHHAM mnipamigu
TiNLKKH Y BUINAAKY, KOJH 3 TEKCTY, SKHH CYIpPOBOAMTHL 1€l PHCYHOK, MM
GHACMO, L0 POSTJIAZIAETHCH mipaMiga. HKIo X TAKOro NosicCHEHHA HEMae, TO
MOKHA BBAIKATH TAKOXK, I10 Ha PUCYHKY 9.14 306paxeHo miocky ¢irypy —
qornpurkyrauk SABC 3 giaronasuno SB, ycepeimHi siKoro B3sATO Touky D, 1o
¢IOJy'leHa [IITPUXOBUMH JiHiAMH 3 Toukamu S, A i C.

BBepHeMo yBary Ha To# (akT, o MIocKe 300pakeHns, NiiNOPAJKOBYIO-
UNCH NeBHMM 3a8KOHAM, 3[1aTHe NepeflaTH yABJICeHHS PO TPHMBUMIDHUI Ipea-
mer. 1lpoTe mpH oMy MOXYTh BHHUKATH Lmosii. Hanpuknazn, Ha pucyHKy
9.15 zobpakeno ¢irypy, Ky HEMOXXJIMBO CHKJIACTH 3 JepeB SIHUX NPAMOIi-
niiiunx oniBhiB (MOACHITE YoMY).

Puc. 9.14 Puc. 9.15

V xusonuci icEye HanpsaMm, AKUi HA3ABAIOTH «iMmocubiniam» (Big aHrI.
impossibility — nemomxuBicTs) — 300pasKeHHA HeMOKJIHMBHX (iryp, nmapa-
nokeis. Bijomuii ronnagpeskuil xyaoskauk M. Emep y rpasopax <Bensse-
nepr (puc. 9.16), «lligifimaroumnce i onyckawouuck» (puc. 9.17), «Bopocnan»
(puc. 9.18) Touo 306pasue HeMOKIMBL 06’€KTH.

Puc. 9.16 Puec. 9.17 Puc. 9.18
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CyuacHuit msefcbkuil apxitexkTop O. Pyrepcsaps NpHCBATHB HEMOMK-
nuBuM 06’exTaM cepilo cBoiX xXyaoxkHiIX pobir. Jleaki 3 HUX HaBefieHO Ha
pucyHkax 9.19-9.21.

-_ Mpuknagn po3s’'K3aHHA 3aza4
Sapaus 1.
Pozé’'szanua

b Hi, me mMoike, OCKINBEKH B Tpanemnii
npami, HA AKUX JaexaThk OiuHi cTo-
pouM, mnepeTHHawThesa. OTike, TOU-
Ka IIepeTuHy IHX IpAMHX IIOBUHHAa
NPOEKTYBATHCS B TOYKY IE€PeTHHY
ix npoexuii, To6TO B TOYKY IepeTu-
HY NOpPAMHMX, HA SAKHX JI€XKATh IIPO-
THIEXKHI CTOPDOHH mApaJesorpaMa-
npoekiii. Ase pe HEMOXJIHBO,
OCKiJIBKM NIPOTHJIEXKHI CTOPOHM Iapa-
JIEJIOTpAMA JIEXKATH HaA TapaJeNbHUuX
HPSIMUX, L0 He NEePeTUHAIOTHCH. <

Puc. 9.20

Un mMosxe mapanensHOIO Mpoexrnieo Tpanerii 6yta napanenorpam?

Komenmap

IIlo6 cnpocTyBaTH AaHe TBEPAIKEHHS,
BHKOPHCTAEMO METOJ J[AOBEJeHHS Bif
CYIPOTHBHOIO.

IIpunycTuMO, 1[0 NaPANEJIBHOK Tpo-
eKI[i€e}0 Tpamerii € mapajenorpam.
Crnupaloyucs Ha BIACTHMBOCTI mapa-
JIETBHOTO NPOEKTYBAHHS TA BJACTH-
BocTi Tpanerii i mapajiejorpama, ofep-
IKHMMO CYNEePeYHICTh 3 AKOIOCH i3 [HMX
BIIACTHBOCTEH.

Sanaua 2'. Ha sobpaxenni A B/C, (puc. 9.22, a) piBHoGenperoro npsmo-
KyrHoro TpukytrHuka ABC (£ C = 90°) nobyay¥ire sobpaxenss
KBaJIpaTa, AKHH JEXNTh Y IJIOLMHI TPHKYTHMKA, SKINO CTO-
POHOIO KBAXPATA CJIYKHTHL IiNOTeHY3A TPHKYTHHKa (I Bepmmua
NpAMOro KyTa 3HAXONHTLCH BCEPeHHI KBajpara).

 Posé’'szanns
P Hexait Ha rimorenysi AB piBHOGe-
ApEHOro NPAMOKYTHOI'O TPHKYTHHKA
ABC nobynosano kBajgpaT ABDE Tak,
mo BepuHa C 3HAXOAUTHCS BCEpPEMHI

Komenmap
Ha erani ananisy yMoBH 3ajadi pos-
rasgaeMo (Girypu-opuriHanm Ta Bi
OinsiemMo Taki ix BIacTHMBOCTI, AKI
sbepiraroTeca miZ] ¥ac HAPaJENLHOIO
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wnappara (pue. 9.22, 6). Toni Touxka C
€ TOUKOK llepeTHHY Woro piaroHamneit
(ovkinnkn niaronani keagpaTa, a Ta-
icoae warern AC ma BC pisHobenpeHo-
0 UPAMOKYTHOrO TPHKYTHMKa ABC
VPROPIOIOTs KyTH 1o 45° 81 cTopoHOI0
AR). Orsnce, Touka C — cepeguwHa fia-
ronnneit BE i AD.

Ouuak nig 4Yac NPOEKTYBAHHA cepe-
JMna BigpisKa NPOEKTYETHCH B cepe-
auny pigpiska mpoekuii. Tomy npo-
aowxumo croporum AC, i BC, sa
rouky C, ta siaknagemo C,D, = AC,
i C.E, = C,B,. Ilocnigosro cnomnyya-
wun Touku A, E,, D,, B, sinpiskamu,
oAePIKYEMO HOTHPHKYTHUMK A B D E
(puc. 9.22, 8) — mykase 300paxKeHHs
knagpata ABDE. <]

A

C,

D
a 0

IIpOeKTYBaHHA (napajnenpHicTs npsdA-
MUX i BijHOLIeHHs BiApiskiB ofHie€l
NPAMOI 4YM NapajejbHUX NPAMMUX).
3oxpema, micys 3'sicyBaHHA TOTO, IO
v kBagpati ABDE (puc. 9.22, 6) Tou-
ka C — cepenuna Biapiskis BE i AD,
CKIIamaemMo naaH nobydosu:
nponosxuTu cropoeu AC i BC, 3a
rouky C, i BifknacTu Bijpisku, mo
JOPIBHIOIOTH BIJIOBIIHAM CTOPOHAM
[JAHOTO TPHKYTHHKA, TAK, 1100 Touka
C, Gyna cepefuHOI0 AiaroHasuei AIDI
i BE, moOYIOBAHOTO YOTHPHKYTHMKA
ABDE,.

Puc. 9.22

JanuTaHHA ANA KOHTPONIO

Ha IaHy IJIOL{UHY.

- b

NPAMKY NPOEKTYBAHHAT?

-l

1. [losicHiTs, N0 HABMBAETHCA NAPAJENBLHOK NMPOEKIEI0 TOYKHM Ta dirypmu

ChopmynoiiTe BIACTHBOCTI NapajJenbHOro INPOeKTYBAHHSA.
. JlopeniTs BIACTHBOCTI NAPAJIEILHOrO IMPOEKTYBAHHS.
1. Hxow ¢iryporo Moxke OyTH nmapajenbHa IPOEKIisd TPHKYTHHUKAa, mnapa-
neJjiorpaMa, Tpanenii, KoJja, AKINO momuHa (irypu He napajieiibHa Ha-

Ha upuxnazi sobpakeHHA NPAMOKYTHOTO Napajejeninena nosacHIiTE, K
BUKOHYIOTH 300pajkeHHA MHOTOTPaHHHKA.
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BNl Bnpaswu

1°. flki pirypu MOMKYTH CHYHUTH NAPAJIENBHUMY MPOCKI[iAMH TPUKYTHUKAT

2°. Ym mMoke napajelbHOI NPOeKIE€ NPABHIBHOIO TPUKYTHHMKA OyTH:
1) npsmoxkyTHHI TPHKYTHHK; 2) piBHODeApeHME TPUMKYTHHK; 3) pizHO-
CTOPOHHINA TPUKYTHHK?

3°. oo diryporo mMoxxe GyTH napanensHa Npoeklis: 1) NpAMOKYTHUKA;
2) mapanejyiorpama; 3) Tpanenii?

4°. Yu MoMe TapajeNbHOK IPOeKIi€r NpAMOKYTHHKa OyTmu: 1) Keagpart;
2) napanenorpam; 3) pomG; 4) Tpamemia?

5°. Yu npaBuABHO, 1[0 IPOEKIiei0 pomba, AKIIO BiH He NPOEKTYETHCH Y Bifl-
pisok, sasxau Oyae pom67 Komu ne TBepiKeHHSI BUKOHYETLCA?

6°. Y1 npaBUNBHO, WO MiJ Yac MapalelbHOTO NPOEKTYBAHHS TPUKYTHUKA
saBxAN: 1) Me[llaHH IPOEKTYIOTECH B Mef[iaHu; 2) BUCOTH MPOEKTYIOTHCH
v BucoTH; 3) GiceKTpHUCH NpPoeKTyITheH B GicekTpucn?

7°. llaHo mapanenbHY INPOEKIi0 TPMKYTHHKA. flk nobyayBaTu mpoekiii Me-
JAiaH [[bOr0 TPUKYTHHEA?

8°, JlaHo napaJiesibHY NPOEKLi0 TPUMKYTHHKA. Sk nmobyayeaTy npoeknii ce-
pefHix JiHi# BFOrO TPUKYTHHKA?

9. Yn moxke npoekiiieo Tpanenii 3 ocHoBamu 4 cm i 8 cm 6yt Tpanenis
3 ocaosamu 2 cum i 6 cm? Bignosian nosicHiTe.

10. Yu mMorke mapasiesibHOIO NPOEKIIi€I0 ABOX HenapajeibHUX NpaAMHUX OyTH
rnapa napajenbHux npamMux? AKmo MoXKe, TO HaBeOiTh MPUKIAL TAKUX
NPAMUX.

11. IobGynyiite mosinbuuii napanxesorpam A B C D, i, npuitHaBumiu #oro sa
napanensHy npoexniio ksaapara ABCD, nobyayiire npoexuirwo: 1) men-
Tpa KOJNa, ONHcaHOro HaBKOJIO KBaapata ABCD; 2) nepneHgukyaspa
OM, onyuienoro iz meurpa O ksaapara ABCD nHa cropory AD.

12. Tlobyay#ire nosineuuit TpukyTeuk A B C, i, npuitussumm fioro 3a napa-
JnensHy npoekmiio TpukyTHuka ABC i3 ctoponamu AB = 2 cm, BC = 6 cm,
AC = 5 cm, nobyayiiTe 3o00paeHHs OiceKTpUCH TPUKYTHUKA, TPOBEAEHOL
3 BepiumHaYM B.

13. Ha sobpasxenni pipHOOeApeHOro NPAMOKYTHOIO TPUMKYTHMKA mobyayiiTe
s00paXeHHA KBaApaTa, AKUM JEXHUTb Y IIOLUHI TPUKYTHUKE, AKIO
CTOPOHOX KBAJPATA CIYIXUTH KATET JAHOTO TPUKYTHUKA.

14", 3o0pasiTe enincu, ofep:kani 3 aasoro kona: 1) cruckyBaHHsaM; 2) po3-
TATYBaHHAM Yy 3 pasu.

15". Tpukytsuk A B C, € napaienbHOl0 NpoeKnielo TpuxkyTHuka ABC.
Bigcrani Mi BiIMOBifHMMM BEPUIMHAMM WX TPHKYTHMKIB JODPIBHIO-
wTh: 1) 4 cM, 6 cm, 8 em; 2) a, b, ¢. 3HANOITE BiICTAHE MiXK TOYKAMH
nepeTuHy MeAiaH IUX TPUKYTHUKIB.

16. Yu mokua napanenorpam ABCD nepermytu no giarosamx AC tar, mob
npoexuicn Tpukyrauka ABC nHa nnomwunry ADC 6ye Tpuxkytauk ADC?
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17. Toukn A, B i C nexaTh Ha ofHi#il NpAMii i DPOEKTYIOTHECA HaA ILIOHIUHY
o B roukm A, B,, C, sianosigHo. 3uaiiniTe A B,, axkmo AB = 7, AC = 3,
a BC =5.

18. JloseniTh, IO NapanebHOK MPOEKIIE€I NEeHTPAIbHO-CUMMEeTPHYHOI (diry-
P TAKO € LEeHTPaJbHO-CHMeTpHuYHa (irypa.

19. Jlarno mumobixkHi npami a i b. IlposesiTs nnommeEy O TaK, mobd y BUnag-
Ky AOBiJBHOTr0 BUOOpa IpoeKTyIoYel NpAMOi mapasensHi nmpoekmii nps-
MHX a i b Ha nJoUHY O NepeTHHANIUCH.

20. lano mMumoGixkuEi npami a i b Tta muomuey npoeknili o. Ilposenite
npoeKTyiouy npsaMmy | Tak, mol napaiensHI npoekmii npaAMuxX a
i b Ha nnommBy o Oynu napanensHi. Yu 3aBKAM Ma€ pO3B’SA30K I
sanaya?

BAACTUBOCTI 30BPAXXEHb AEAKUX MHOIOKYTHUKIB
Y NAPAAEABHIW NPOEKLI

Ik BigsHauanoca § 9, nna so6pakenHHsi NpocTopoBuX Giryp Ha nuommHI
4YacTOo BUKOPHCTOBYIOTH NapaJiejibHe NMPOeKTYyBaHHA.

3obpaxennsam Qizypu Hasuearomev abo napanenvHy npoexyiwn ¢izypu,

abo 6ydv-axy gizypy, nodibry do npoeryii danoi Qizypu.

3 BIACTHBOCTEH NapaienpHOro NPOeKTYBaHHA BunmBae (Aus. § 9), wo
NapajensHoI0 MPOEKI[i€l0 MHOTOKYTHUKA € ab0 MHOTOKYTHUK i3 TAKMM ca-
MMM 4YHCJIOM CTOPiH, abo Bijapisok. [IpMyoMy fIKIO B MHOMOKYTHMKY Oymb-
fAKi Bl cTopoHM napanenbHi, ToO iX nmpoekuii Takox OyayTe napasenbHi (y
pasi, Koiu BOHM He JIexKaTh HA OfHINA npAmiit).

Posransinemo peranbrinne sobpajkeHHA TPMKYTHHMKA, apajejorpama,
Tpamnewii Ta IpaBUJIBHOTO IIECTUKYTHUKA. ¥ pasi, Komu mioUlMHA MHOTOKYT-
HWKA IapajejibHa IUIONMHI Ipoekiii, oro npoekien Oy/le MHOMOKYTHHK,
pisHuit gaHomy. ToMmy pOSIIfIHEMO BHIIAJKHM, KOJH IJIOHMHA MHOTOKYTHH-
Ka He mapaJienbHa nomuHI npoeknii (1 He napanenbHa HANPSAMY NTPOEKTY-
BAHHA).

1. TpuxyrEmgk. OCKIIBKY ITiJ 4ac NAPANeEHOTO NPOEKTYBaHHA JOBKUHN Bij-
pisKiB 1 KyTH, ysaraai Kaxyuu, He sbepiraoTbcs, TO NapayeNbHOI0 NPOeKIli-
€10, HAIIPUKJAJ, PIBHOCTOPOHHBOTO TPHKYTHHMKA.MOXKE CAYKUTH TPUKYTHHK
Gyb-sikol opmu (c. 92). Tomy 300pasKeHHAM JAAHONO TPMKYTHHMKA MOXKE
6yTH KOBINBHMN TPUKYTHUK.

® Hexait gano TpukyTHUK ABC (sikuii OyeMO BBajXKaTW OpPUTiHAIOM)
i posinbamit TpuxkyrHEK A B C,. Ilokaxemo, mo TpukyTHUK A B C, MOXxHa
BRIOKATH 300pakeHHAM TPUKYTHHKA ABC mig uac Aesikoro mapajielbHOIo
NMpoeKTyBaHHA. PO3TNIAHEMO MJIOLIMHY (!, AKa He 36iracTeca 3 ILIOIMHONI
rpukyrauka ABC i npoxoguTe yepes ioro cropory AC (puc. 10.1). Ilobyay-
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emo B ItomuEi 0 TpuKyTHHK AB, C, nopibuuii no Tpuxkytauka A B C, (3 koe-
AC

(1]
uepes TouxkH B i B,. Toni Tpuxyrauk AB C € napanensHow0 MPOEKIIE€ TPU-
kyTHUKE ABC Ha IIOMMHY (¢ B HANPAMI NpsAMoi @, a8 3HAYUTH, NOAIGHWUI
fiomy TpukyTHUK A B C, € 300pakenHsM TpuxkyTHUKa ABC. ©

a
B
B C B, Co
A, y
A B,
A D A, D,
C L]
B, 1

Puc. 10.1 " Puec. 10.2

dinienTom noxpibuocTi k= . Ilosuaummo uepes a npaAMY, 1[0 NPOXOAUTH

2. Ilapanenorpam. 3o6pamennam Oyab-AKOro mapaiiesorpama (3oxpema,
NpAMOKYTHUKA, pomba, KBagpaTa) Moxe OyTH HoBiTbHUIl napajerorpam.

® [ijicno, vexait ABCD i A BC D, — fiBa [OBLILHUX mapajenorpaMu
(puc. 10.2). IIposepemo B mux napanenorpamax aiaronani AC i A C, siano-
BizHO. 3a monepefHKOI0 BrAcTHBiCTIO 300paxkens TPUKYTHUK A B C, mMoxHa
pBaxkaTH 3o0paxkenHaM TpukyTHuKa ABC. OckinbKu IijJ yac napajenbHoOro
IPOEKTYBAHHSA NApaJeNbHICTE NpaMux sbepiraeThes, 306parkeHHAM napase-
norpama ABCD (opurinany) 6yae napanenorpam A B.C D . ©

3. Tpamenia. 3o6paxkennam Oynb-saxol Tpanenii moxe OyTy nopinbHa Tpamne-
if, Y AKOI BiJAHOLIEHHS OCHOB NOPIBHIOE BiJHOLICHHIO BiANOBIIHUX OCHOB
opMrisany.

B
A A, Bg
; /\
.Du Cﬂ
D -

Puc. 10.3

® [lificuo, mexait ABCD i A BC D, — nBi noBineHi Tpanenii, y sxux
€D _CoDy

AB~ AB, (puc. 10.3). ITpoBepemo B nux Tpaneniax piaronam AC i AC,
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sipnosiano. Tpukyrunk A B C) MoxHA BBAXATH 300paKeHHAM TPHKYTHHMKA
ARBC. OCKUTBKM TiJi YAC NAPAJETBHOr0 IMPOEKTYBAHHA NAPANENbHICTE NpPHA-
Mux sbepiraerbes, 1o sob6paykenusam npsamoi CD, mapanensHOl npamiii AB,
6yne upama C D, napaneénsua npamiit A B,. Kpim Toro, mig yac napaieis-
HOr0 NMPOEKTYBAHHA 30epiracTbCs BiJIHOIIEHHS AOBIKHUH BiJpisKiB, AKi Je-
MaTh HA napanenbHuX npamMux. Orxe, sobpakenssam 7tpauneuii ABCD
(opurinany) 6yge Tpaneuis A BC.D,. ©

4. llpaBUIbHHH WMECTHKYTHUE. PO3rIsHEeMO Tenep napailelbHy IpoeKIliio
npasunbHoro mectTukytanka ABCDEF i3 uentpoMm y Touui O (pue. 10.4, a).

@ IIposenemo uepes Touky O miaronasi. Bubepemo sxuii-Hebyab TPHKYT-
Wik, Hanpuraag AOB. Vioro mpoekiiiero mosxe 6yTH AOBLNBHEE TPUKYTHEHK
AUO'BO Ha maomuHi npoekilii. Bepyum o yBaru, Imo mij 4ac mapaJiebHOro
INPOEKTYBAHHSA CEpPeIHHAa BLIpISKa IPOEKTYETHCA B CEPeOMHY Bijpiska npo-
exii, Bigkaagemo O'D = ADO’ i OE,= B,O. A BpaxoByo4¥, H0 Iij 4ac na-
PANIENIFHOTO IPOEKTYBAaHHA 30epiraeTeCa NapalelsHiCTh IPAMUX, TPOBEAEMO
uepes Touku A, i D npsimi, napanensni npamii B O'; depes Touku B i E; —
npsami, napagenbHi npaMiin A O. Toukn nepeTvHy BiANOBIAHHUX NPAMHUX IO-
sHayumo F i C . Mectuxyruux A B C D E F, (puc. 10.4, 6) i 6yae mykaroo
IIPOEKILi€I0 MpaBMIbHOTO wecTHKyTHHKa ABCDEF. ©

E D

EO Do

Fo Co

Pue. 10.4

W (lpuknagwv po3B'A3aHHA 3aga4

Bamaua 1. Tpukyraux A BC, (puc. 10.5, a) cayxuth 300pakeHHAM Nps-
MOKYTHOrO TpUMKyTHMKAa ABC, y $IKOro BiJHOIIEHHS KATETiB
BC : AC = 3 : 4. Ilobynyiire 306paxeHHs eHTPa KoOJa, BIHCA-
HOro B TpUKyTHUK ABC.

. ?'.J.ii'f‘-ti‘..:""". ha ] T 0.

P PosrnsHeMo TPMKYTHHK-OPHUTiHAT
ABC (pue. 10.5, 6). 3a yMoBOKWO KaTe-
TH TPUKYTHUKA TIPONOPIiHHI YMcaaMm
3 i1 4. SIxmo nosnayuTH KoedilieHT

Ha erani ananisy yMoBHM 3ajadi pos-
rnanaemo ¢irypy-opurisan i npobye-
MO BM3HAYMTH TaKi 11 BIacTHBOCTL, AKi
30epiraloThCs Iy 4Yac nDapajielbHOTO
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nponopuiisocti uyepes k, ro BC = 3k,
AC = 4k. Topni sa Teopemoro ITigaropa
AB = bk.
Ienrp O BOMCAHOIO KOJA € TOYKOK
neperuny bicexrpuc CE i AD Tpuryr-
uuka ABC. 3a sinacTusicrio 6iceKTpu-
CH TPUKYTHUKA MAEMO:

BE_BC_3 CD_AC_4

AE  AC 4 BD AB 5’
Ilix wac napaniesbHOro IPOEKTYBAHHSA
3bepiracThCs BiAHOIIEHHA BiIpisKiB of-
Hiei npamoi. Tomy sikie E, i D, — npo-
ekuii Towoxk E i D sigmosigsHo, TO
BE _BE_3 6D _CD_4
AFE, AE 4 'BD BD 5
Oraxe, 6ynyemo Touxu E, i D,, Axi signo-
BizHO AinaTe nani Binpiskm A B, i B/C,
V BKazaHuUX BigHomenusx (puc. 10.5, 8).
Coonyunsmm Touku C, i E, 7a A, i D,
Bipiskamu, micraemo sobpasxerss C E,
i AD, Gicexrpuc TpuxyTHHKa ABC i
Touky O, ix neperuHy — urykase sobpa-
JKEeHHS IeHTPA KOJa, BIIMCAHOIO B TPH-
kytank ABC. <l

g A
A, B, A, B,
\/ = D,
Cy
C D B

NpOEKTYBAHHA (LIapalesbHICTE [pH-
MHX T8 BiIHOLIEHHS Bifpiskie ojHiel
NpPAMOL UM NapajeJbHUX NPAMHX).
IleHTp BOMCAHOTO KOJA 3HAXOAMTHCH
B Toulli nepeTuHy OicekTpHc, a Gicex-
TPHCA TPUKYTHHKA JiHTH ITPOTWIIENHK-
HY CTOPOHY Ha YACTHHM, IpONOpIliiHi
npuierium croponam. Tomy mma mo-
OymoBu GiceKTpHC HOCTATHLO 3SHAWTH
Bi[HOIIIEHHSA BiINOBiHMX CTOpiH Ja-
HOTI'O OIPAMOKYTHOI'O TPHKYTHHKA.
OpepsxyeMo nJjaH nobydosu: KpiM
[AHOTO BifiHOIIEHHS KAaTeTiB, 3HAHTH
BilHOIIIeHHSI KaTtera 1 TiOOTEHYSH Ta
mobyayBaTi OiCeKTPHCH, YPaxoBYIO-
Yy, IO BiJHOIIIEHHs BiIpi3KiB OMHI€l
npAMOl Hiji Yac NapajielbHOIo ITPOeK-
TyBaHHH 3bepiraerncs.

Gy
a o e
Puc. 10.5
m Ha sobpaxenni xona (puc. 10.6, a) nobyayiire soGparkenHsi

- ST W Tia T G A 'y T L
s LT i vl X

T A S ATven oG HH 'hl}' - e
P Hexait B gasomy roui (puc. 10.6, 6)
giamerpu AB i CD nepuenIuxyaspxi

HNepOeHIUKYIAPHUX AiaMeTpis.

rusgaemo Qirypy-opuritai i npoyemo
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(neperunaoTeea B Uenrpi O, Axuil €
COpPeJIMHOI0 KOMKHOIO 3 HUX).
Ilponepemo aBi xopmu KM i ET nep-
HeniMKyaspuo go giamerpa AB (tToni
ET | KM || CD). Ypaxosywouu, mo zia-
MeTD, MePHEHSURYIAPHUHE N0 XOpAH,
ainurs 11 maBmia, gicraemo Toukm L
i N, mo € cepequnamu xopn ET 1 KM
nipnosigao. OCKLTBEKY i Yac MpoeK-
TYBAHHA 30epiraeTsca napajenbHICTh
HPAMUX 1 TPOEKIE cepeauHH BiI-
piaka e cepepuua Bigpiska npoexiii,
OAePIKYEMO TaKy noGyHOBY.

1. Ha 3o06paxxesHi Kojsa DpoBOOUMO
OBi mominpHI DapanenbHl XOpAm
E.T i KM, (puc. 10.6, 6).

2. Yepes cepepunu L, i N, uux xopza
nposopumMo xopay A B,, — my-
Kaue sobparkenHs piamerpa AB
KoJa.

Yepes cepenuuy O, xopau A B,
nposoaumMo xopay C D, sika i € 30-
Opaxcennsm giamerpa CD, nepnes-
JHKYJAApHOrO Ao giamerpa AB. <

BMALIMMO Taki Il BiaacTuBOCTi, #AKi
3bepiraloTbcs MiJl YaC NapajelbHOro
NpoeKTYBaHHA (Dapaje/lbHiCTh Mps-
MHX Ta BiIHOIIEHHs BiApiskiB oAHiel
Yy mapajelbHuX Opsamux). Ha nnomy
i I'pyHTYETBCH IUIaH PpPO3BR A3yBaHHA
(iroai pns Hioro cKNajaHHA HOBOAHTH-
Cf BUKOHYBATH HA OpUTriHaJ AKich HO-
OaTKOBl moGynoBH).

Ockinpku vHa pucyeky 10.6, a Hemae
HaBiTh 300pajXeHHA LEHTpa KoJa, TO
JUisi MOro OTDPUMAHHS AOCTATHBO I10-
6yoyeaTn 300pakeHHs JOBLIBLHOrO
niaMerpa (cepeauHoOn Axoro i 6yae so-
OpakeHHS IEHTpa).

Posraagaroyl KOJMo-OpHTiHAT Ha pPH-
cyury 10.6, 6, sragyemo Taki BracTHu-
BOCTi Jiamerpa, SKiI MOXXHA BHKODHC-
TATH IiJ YaC OPOEKTYBaHHA. 30KpeMa,
niaMerp, NeprneHJUKYIApHU f0 Xop-
AU, AinuTs il (a omke, 1 napanensHy i
XOpAy) HABIILI.

Crknagaemo naan nobydoéu: Ha 3obpa-
JKEeHHI Kojia IOpoBecTH AOBiaBHI na-
panenbHi Xopau; 4Yepes iX cepeguHH
npoBecTH 3006pakeHHs aiameTrpa; uYe-
pes cepelMHY OMIEPIKAHOrO BiApiska
TIPOBECTH XOPAY, NapajenbHy mepLIuM
JABOM XOpPAAM.
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3anuraHHa pns KOHTPpONKW

Hxorwo ¢iryporo mMoxke GyTH mapanenbHa IPOEKI(iAs TPUKYTHUKA, Iapa-
Jenorpama, Tpamnerii, KoJia, AKII0 IJIOIUHA QIirypH He IapajelbHa Ha-
NPAMKY IPOEKTYBAHHAT

HosexiTe, 1Mo 306paxKeHHAM AaHOTO TPHMKYTHHKA MOXe OyTH NOBiJIBHMI
TPUKYTHUK.

TosemiTe, mo 306paxenHaM Gyab-AKOro NapajerorpaMa Moxke GyTH Ao-
BiNBEHUI 1Tapanesorpam.

Hosenits, 1m0 3o6paykeHHsaM GyIOb-AKol Tpanerii moxe 6yTH moBinbHA
Tpanerid, v AKol BiAHOUIEHHS OCHOB JOPIBHIOE BIAHONIEHHIO BLANOBiA-
HHUX OCHOB OpHriHay.

TlosicriTe, SiK MoxHa TOOYAYBATH MPOEKIiI0 IPABHJIBHOIC IIECTHEYT-
HUKA.

10.

11.

Bnpasu

Hxi 3 BnacTuBocTel poMba 3aTMIIATECHA NPABUIBHNAMH JIJIA 300paKeHHsS
nsoro pomba? SIki moxkyTe He 36eperTHca?

Hxi BracTUBOCTI NIPAMOKYTHMKA 3a/MINAIOTHCH NPaBHIBHHUMH AJA ioro
OpoeKIii?

HoBegiTs, 1[0 napajenbHa ITPOEKIlis IeHTpaJbHO-cuMeTpu4Hol ¢irypu
TEXK € IEeHTPaIbHO-CUMEeTPHYHOI0 (Pirypoio.

Hano sobpaxeHHs piBHOGEIpPEHOTO TPUKYTHHUKA ¥ BHIIALL Pi3BHOCTOPOH-
HbOro TpuKyTHuKa. Ha npomy sobpaskenHi mobyayiire: 1) sobpakenHsa
GiceKTpHCH KyTa, MTPOTUIEIKHOTO OCHOBI; 2) 300parkeHHs NepIneHIuK Y1~
pa [0 OCHOBM, IIPOBEIEHOIO YEpes CepeuHy 6iYHOI CTOPOHH.
Tpuxkytauk A B ,C, cayxurh 300pakeHHsM TPUKYTHMKA ABC, y saxoro
AB : BC = 2 : 3. Ilobyayiire sobpaxenusa GicexTpucu kyra B.

JHano 300parxeHHs TPUKYTHUKA 1 ABoX iforo Bucor. IloByayiite sobpa-
eHHS LEHTPA KOJIAa, OIMCAHOIO HABKOJIO TPUKYTHUKA-OpUIinamy.
Tpuxkytauk A B,C, cnyxurs 300paKeHHAM NPAMOKYTHOIO TPUKYTHH-
Ka ABC, y akoro BigHomenus karera go rinorenysu BC : AB = 5 : 12.
Tlo6ynyiiTe 306paXkeHHs LEHTPA KOJa, BITMCAHOI'O B TPUKYTHMK ABC.
Ha sofpakeHHI NpaBHIBHOrO MIECTHKYTHHKA NobyayiiTe soOpakeHHs:
1) GicexTpHicH omgHOTO 3 HOTO BOBHIIIHIX KYTiB; 2) NepreHgUKYJIApa, OITy-
IEHOTO i3 [EHTPA HA OHY 3 MEHIIMX JiAroHAJE.

Tlo6ynyiire Ha 306paskeHHi pomba 3o6pakeHHs iloro BMCOTH, AKIIO TO-
cTpuit Kyt pomba gopieHioe 45°.

BuxopucroByroum 306pakeHHs KOJa B NapalielbHiil mpoekrIii, mobymyii-
T€ 300paKEHHS BITHCAHOTO B HHOI'O KBAJPATA.

Tlobyayitte s00paskeHHA UPAMOKYTHOrO TPHKYTHHUKA, BIHCAHOTO
B KOJIO.
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12. BukopucToByun 300paskeHHs KoJa B NapanenbHiil mpoekuii, mobyayii-
e 300paxkenHs gorudHol: 1) ska napasiensHa aaHii Xopai; 2) ska npo-
XOJHTh Yepes JaHy TOYKY HA 300pakeHHi KoJja.

13. 3o6pasiTh napaiegbHy NPOEKIilo KBaapara: 1) 3 BIUCAHUM Y HBOIO KO-
JIOM; 2) 3 OIIHMCAHUM HABKOJO HLOTO KOJIOM.

14. Jlaso s06paxenss kona. IobGyayiire 306pakeHHs MPABIIBHOIO TPHKYT-
nuka: 1) BiEcanore B aHe Ko0J0; 2) OIMMCAHOTO HABKOJIO HBOTO.

15. Jlano sobpakennsa A B,C D, pisao6iunoi tpanenii ABCD 3 ocHoBamMu AB
i CD, KyT¥ npu ocHOBI akol gopisHwIOTE 45°. IlobyayiiTe 306parkenHs
1leHTpa KoJia, OIMCAHOI0 HABKOJIO Tpanelii.

16°. 3uaroun, mo B Tpanerio ABCD 3 ocHoBamu AB i CD mMoMxHa BOHCATH
KOJIO, & KYyTH ITpH 1i ocHoBI gopieHoioTs: 90° 1 60°, nobyayitre 306paskeH-
HA IEeHTpa BIIMCAHOro Koja Ha 300paxenni A B,C D, aanol Tpaneiii.

17. dauo sobpasxenns pomba, y SIKoro ofHa 3 AiaroHasjeil JOPiBHIOE CTOPOHI.
S3o00pasiTe npoeknii BucoT pomOa, Mo NPOXOZATH YEpes TOYKY NEepeTHHY
niaronanei.

18", lano sofpayxkenss pirHobGiuyHOl Tpamenii, y SKY MOKHa BIHCATH KOJO.
ITo3uawTe TOYKHM JOTHKY IHOTO KOJIAa 0 CTOPiH Tpamerii.

" LEHTPAABHE NPOEKTYBAHHS. 30BPAXXEHHS NPOCTOPOBUX
. OINYP NIA YAC LIEHTPAABHOIO NMPOEKTYBAHHSA

Tabauusa 10

LUEHTPAABHE NPOEKTYBAHHA

Ilpoekmniss — dirypa F’

Al’

IIpoexTyioui npsiMi

Hana dirypa F

Ilnomuua npoekii

IlenTp npoexTYBaHHSA

BaactuBictb

Hxmo nnocka dirypa F poaramosana B NIOIMHKEI ¢, NapajensHil nuommHi
npoexuii o, To i HeATpansEOK npoekuicio 6yne dirypa F’, noni6ua F.
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B (loacHeHHA W Obr'pyHTYBaHHA
1. UenTpansHe npoextysauasa. PasoM i3 napajselbsHuM OPOEKTYBAHHAM, L0
BUKOPHUCTOBYIOTH V¥ TeoMeTpil Ansa 300parkeHHsi ITPOCTOPOBHX (iryp, BelHKe
SHAYEHHSA MAE TAK 3BAHE LIEHTPAIbHE TPOEKTYBAHHS, SIKE 32CTOCOBYIOThH Y ¥KH-
Bonwuci, pororpadii i 7. n. CupuiiEaTTH JHOAMHOIO HABKOJMIIHIX ITPEAMEeTIB 3a
OOMOMOI'OK0 30pY SAIMCHIOETHCH 38 3AKOHAMM LEHTPAJILHOTO NMPOEKTYBAHHSA.
Hexaii 00 — gesaka ruomuea, a To4ka S, 1o He 4
HAEKUTH 1M, — LEeHTp tupoekTyBanus (puc. 11.1). S
Hna To4KH A 1pocTopy HNPOBEAeMo NpAMY ¢ 4Yepes
ToukH S i A. Touka neperuny 1iel npsaMoi 3 JIOHIA-
HOIK O HASHUBAETHCS YEHMPAJbHOI NPOCKYIEI Moy- / A’/ /
ku A na onompay o. Iosnaunmo 11 A'. L ;"
Bifnosidnicmb, npu saxiii movxam A npocmopy a/
cmasaame y sidnosiduicmp ix yeHmMpPaibHi npoexyii P, 111
A, HA3UBAEMBCA YEHMPANLHUM NPOCKMYBAHHAM'.
[MenTpanpHa MpoeKIlid He O3HAYEHA JJIA TOYOK, #Ki Jexarb y ILIOH[HHI,
IO NPOXOAUTH Yepe3 IEHTP NMPOeKTYBaHHSA 1 mapanesbHa ILJIOIMHHI ITPOEeK-
TyBaHHA (OCKLNIBKYM B IbOMY BHNAAKY npama SA Gyze napajeslbHa ILTOLH-
Hi o). .
Axwo F — ghizypa 6 npocmopi, mo yenmpaivhi npoexyii eécix it moyox
HG naowuny o ymeoprowms Qicypy F', aAxa HA3UEAEMBCA YEHMPANLHOK NPO-
exyiero gizypu F na niowuny o.

Ha pucynky 11.2 nokasaHo LUeHTpaabHe OPOEKTYBAHHSA Y BUNAJIKY, KOJIH
IJIOUMHA HPOEKTYBAHHA (L po3TalloBaHa MiK ¢irypow F i neHTpoM npoexTy-
Bauns S. SIKIO HEHTP NPOEKTYBAHHSA VABIATH cobi AK OKO criocTepiraya, 10
cnpuilHATTH 3006parkeHnam Oyne TaKuUM ke, K i Big camol dirypu F. Tomy
LEeHTPAJIbHE IPOeKTYBaHHA na€ Haibiabil HaouHe 306paKeHHs NMPOCTOPOBUX
diryp.

A

Pne. 11.2 Puc. 11.3

Ha pucynky 11.3 noxkasaHo eHTpaJbHE NIPOKTYBAHHSA V BUNAAKY, KOJIN
IEeHTP IPOEKTYBAHHS pO3TAIIOBaHWI MiK ¢iryporw F 1 miomuHOKR 1poeik-

! YacTo meHTpaj bHEe NPOEKTYBAHHA 11le HABHBAKITH NeDCHEeKTHBOIO.
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1iit. I'nke nepesepHyTe 300pa’keHHA ofepixyeMo Ha muieni dortoanaparta,
o0'CIriB AKOTO NOMILEHo B IeHTp npoexrysanusa (puc. 11.4).

Pnc. 11.4

tHa pucysky 11.5 noxkasaHo nesTpalbHe NPOEKTYBAHHA Y BUNAAKY, KOJIH
thirypa posminieHa Mi IJIONIMHOK IMPOEKTYBaHHA 1 IeHTPOM IIPOSKTYBaHHHA.
IlpuknagamMu Takux NpoeKiiil cayskarb TiHi npeameriB Bif 6J1H3BKO posTa-
110BAHOTO TOYKOBOrO mxepena ceitna. [lenrpanbHi npoeknii ofepxyw0Te HA
¢KpaHi, KOTH JeMOHCTPYIOTE KiHodinbmu, miadinsmu Touo.
S

AN v/

Puc. 11.5 Puc. 11.6

Teopema 11.1. fximo maocka dirypa F posramosasa B niounui ¢, napa-
CARHITH IAOMMHL MpoeKuii o, To Ii HeHTPanLHoK npoexnico Gyne diry-
pa ¥, nopi6ua' Qivypi F (puc. 11.6).

® Jlosedenns. Bapamo BimmomimmicTs Mixk Toukamu dirypu F i diry-
pu F. Jlnsi qporo mocTaBuMMoO v BisnosignicTs ko Hii Touni dirypn F ii nes-
rpanbay npoexuio. s rouox A4, B i O dirypu F Ha mnommHi ¢ posriagHeMo
ix neurpanbii npoexnii A’, B’ i O'. OckinpKy MIOIUHY O 1 ¢ napanieisHi, To
naouiman SAB i SAO neperuHapTs ix no napanersHux npavux (AB || A'B,

' [licns BREIEHHH NOHATTH «BiICTAHL BiJi TOYKM O TUIOIIMENS MOMHA JIeTKO 06-
CpyierynaTi, 1o xkoedinient nonibaocTi dirypn Ta ii npoekuii fjopiBHIOE BiHONIEHHIO
niacraled Bif HeHTpa S [0 MIOMMH o i @.
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AQ | AO). Togi rpuxyThHuku SAB i SA'B’, a Tako TpUKYTHHKH SAO i SA'O

’

noxibui 3i crninpHuM Koedinienrom nogibHocri k= Takum ymMHOM, 3a-

LaHa BigmpsBigHicTs M ToukaMu diryp F i F' sMmiHIOe BiicTaHe Mid HHMH
B ofiHe i1 Te came uyucio pasie. Omxe, dirypu F i F' nogi6Hi (3 xoedinienTom
. SA” _ SO’)
SA  SOf
2. 3o6paxenns npocTopoBux Giryp v ueHTpansHil mpoexuii. 3’scyemo,
V aKy dirypy nij yac HeHTPAJBHOrO MPOEKTYBAHHA NEPEXOAUTE ITPAMA.
Hexait npaMa a nepeTHHae NJICHMHY OPOEKTYBaHHA O 1 meHTp npo-

eKTYBAHHA S He HANEXHUTHh NpAMii q. 3HalifieMo mpoekIiro 1iei nmpamoi Ha
mnomuAy o. I8 nboro 4epes OpaAMYy 4 i 1{eHTp NpOEeKTYBaHHA S mpoBefeMO
mwiomuny P i npamy il DepeTHHY 3 IIOHIMHOK O nosHayumo a' (pme. 11.7).
V mnomuui B yepes Touky S DpoBenemMo OpAMY, NapajelbHY OpSMiH a,
i Touky 1i mepeTuHy 3 npamow a' nosuayumo S'. Jlerko 6aunTH, Mo TpaMa a’
Ges Touxu S’ 1 € IYyKaHOI0 NMPOEKLi€X0 NPAMOI ¢ HA MIONIHHY C.

fIx Bigomo, mij Yac mapanerLHOro npoe}c'rynaﬁﬁa mapajencHi npamMi
NPOEKTYIOTECA abo B mapanenbHi npsami, abo B ofiHy OpAMy, abo y OBi TOYKH,
3aJie’XHO Bij posramryBaHHA uux npamux. Ilig gac reHTpaspHOro mpoex-
TYBAHHSA TIApAaJeNlbHi IPAMi TeX MOKYTH NpoeKTyBaTHcH abo B mapanenbHi
npami, abo B ogHy npAMY (HaBe#iTs OpHKIaau). Bussnserwscs, mo mapa-
JeNbHi OpAMi MOMKYTH OPOEKTYBATHCH i B NpAMi, Mo neperuHawoTbes. Io-
KaeMo e,

a

Pue, 11.7 Puec. 11.8

® Hexait npavi g i b napasensHi Ta MepeTHHAIOTH ILIOIMMHY O, & IEHTP
MPOEKTYBAHHA S He HAJEXKUTH IUIomMHI 1ux npaMux (puc. 11.8). Toxi, Bu-
KOHYIOUM ITortepeani noOymoBM JUIA OpAMHX a i b, ofep:kumMo, IO IX Mpoex-
miavm Gyayre npami @' i b (axi nepermHarOTBCH), 38 BHHATKOM IX CHLIBHOL
ToYKH S’

BpakeHHs, mo napajieibHi OpAMi NepeTHHAIOTHCH, BHHUKAE, KOJMH MK
IVBUMOCH HA JIOPOTY, IO iifle BAANMUHY, HA 3aMisHUYHI pedkH i T. n. ©

Hagsenemo npugiaagyu sobpaxeHHs Kyba B IeHTPaNbHIN mpoeriii.
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Ha pucynky 11.9 sobpaxeno ky6 y uex-rrpannﬁiﬁ NpoeKIlii Ha MmIoUHY,
napanesaniy rpani ABB A, (IloscwiTs, YoMy B 1pomy pasi 3obpaxernus AD,
BC, BC,, A D napajienbEux OpAMUX NePeTUHAKTHCA B OAHINH TOYLI.)

D, 7 ® T
A, : 37 ﬁ S
) )

A B B
Puc. 11.9 Puc. 11.10

Ha pucyrry 11.10 sobpaykeno ky6 y HeHTpalbHiil mpoexuii Ha MNiomu-
ny, napanenbry pe6py BB,, ane He napajiensHy #oro rpaHsam.

3anuTaHHA QNA KOHTPOMO

I. IlosicHiTh, L0 HABHMBAETHCH LEHTPANLHOIO MPOEKIiEl0 TOYKH Ta dirypm

Ha JIAHY IUIOIHHY.

. CdopmymoiiTe BIaCTHBOCTI IEHTPAILHOTO MTPOEKTYBAHHS.

3°. llosexitTh BJIACTHBOCTI HEHTPAJNIBLHOTO MPOEKTYBAHHA.

4. Slxowo dirypono moxe 6yTH HeHTpaTbHA OPOEKLiA OpaAMOi?

5. IloxamiTs, MO Uil YAC HEHTPAJBHOIO NPOEKTYBAHHA MapajenbHi NpaMi
MOXKYTE TTPOEKTYBATHCA B IIpAMi, L]0 NepeTHHAKTHCH.

6. Hasenite npuxnaza sobpamenns kyba B UeHTpaJdbHIN Npoexuii HA ILIO-
WWHY, HapalenbHy OfiHii i3 rpaneit ky6a, i nosacuite Horo nobyzosy.

BB Bnpasu

I. “Iu ans Beix T04MOK ITpocTOpy iCHYE LeHTpansbHa npoexkuia? Skmpo Hi, 10
JITA AKUX TOYOK BOHA He icHye?

2. Yu mMoxyTh NapaJjesibHi NpaAMi Hij] Yac HEeHTPalbLHOro NPOeKTYBAHHSA Me-
peitTH B IpAMi, SKi HepeTnHalTLCH?

J. ¥V sxomy BUNagKy NEHTPAJbHOW IPOEKII€Io JBOX NpAMHUX OyayTh ABi
napasienbHl Mpsami?

4. §lre sobpamenHsa QirypH ofgep:KHUMO 11iJ] yaC LHEeHTPalbHOIo0 NPOeKTYBaH-
Hs, SKINO IJIOLIMHA ITPOEKTYBaHHS PO3TALIOBAHA Mix diryporo i nesn-
THOM TTPOEKTYBaHHAT

. Slre sobpamenus Girypu OfepKyioTh I1ii Yac IEHTPaJBLHOI'O IIPOEKTY-
BAHHS, AKINO IEHTP IPOEKTYVBAHHSA PO3TAIIOBAHWI MiXx ¢iryporw i mio-
o0 NpoeKkTyBanuA? Jle BHKOPHCTOBYETBCA TaKe 300paxkenHa?
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6. Silxe sobpaycenHs (Qirypm ofepyloTh IiJi 4Yac NEHTPaJLHOI'O I[IPOeK-
TYBAHHSA, SKUOIO (irypa posTAIIOBAHA M IUIOMHHOK ITPOEKTYBAHHSA
i nenTpom npoexktTyBanua? Jle BUKOPHCTOBYETHCH Take 300parkenusn’?
7. Illo yoxxHA cKasaTH PO UEHTPaJLHY NPOEKUil miaockoi (irypu, sika
pO3TALIOBAHA B ILTOILIMHI, NapalenbHill Moniuyi NpoeKTyBaHHA T
8. 3pobiTs puCYHKH, aHajoriyei pumcyHkam 11.2, 11.3,
11.5, anA HeHTpalbHUX HpoekUiil ¢girypu, sobpakenol
Ha pucysky 11.11.
9. Hexait npAMa nepeTHMHAE IUIOIMHY IMPOEKTYBAHHA 1 He
NPOXOANTE YEpes LEHTP ITpoeKTyBanHs. BusHaure, Kyau
oM Yac OeHTPaJbHOrO MPOEKTYBAHHS IE€PEXOAHTH Yac-
THHA Ii€i MpaAMol, posTalloBaHA: a) BHINE 33 ILIOLIWHY Puc. 11.11
npoeKTYRanHa; 6) HUIKYe 38 NIIOIUHY TTPOEKTYBaHHA.
10". Hobyayiite nenTpaabHy MpoeKIito Kyba, aHanoriuny 3o0pakeHiil Ha pHCYH-
Ky 11.9, rak, njob Touka F nesxana scepeausi sobpaxcenns rpani ABBA,.
11°. [lo6yayiiTe UeHTPalbHY MPOEKI[iI0 IMPaBHIBHOI YOTHPHUKYTHOI mipamiin
HA IJIOLIMHY, SIKA He NapajeibHa 1i OCHOBI.

m METOAM NOBYAOBM NEPEPI3IB MHOTOrPAHHUKIB

1. BukopucTanHs BJIacTHBOCTel Mapajle/ibHMX HNpamMMX i naommu. Sikuio
JaHMit MHOTOIPAHHHK MicTHTE IapajenbHl rpaHl, AKi NepeTUHAE ILIOIM[HMHA
nepepisy, To 3a Teopemow 6.2 npsmi meperwHy ciuHOl IUIOUMHM i3 IAMMH
rpansmMu OyayTh HapasenbHi.

A C B C
! 1
! A 1 D
A IL D LI
&
B:): _______ L BJ______N_,__ C
’,4 C'l ’,r 1
Al Dl Al ‘D|
a (4]

Pue. 12.1

Hanpuxnan, nobyayemo nepepis NOpAMOKYTHOIO Hapajesernimnem:
ABCDA B,C,D, (puc. 12.1, a) nnomuHom0, AKa NPOXoAUTh Yepes Touxu K, L,
M na itoro pebpax (K € AA, L € BB, M € CC)). Cno4aTKy crnojy4aemo Bij-
pisKaM¥M napM TO4YOK, IO JIE)KaTk B OAHii rpani, i omepsyemo Biapiskn K/
i LM (puc. 12.1, 6), no sKux IJOKWHA Nepepisy nepetynae rpani ABB A,
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i BCC B, signosinno. Ilorim ypaxosyemo, mjo mpoTaiiexHi rpani napasiese-
ninegn nonapHo napanesbri, Hanpuksiag, wi. AA D D || na. BCC,B,. Orxe,
naomuua nepepisy nepernnae rpaubk AA D D no npawmiit KN, napanenbHii
LM (nposopmmo KN | LM, N € DD i cuonyuaemo Bixpiskamm Toukm N
i M). Yormpukyrauk KLMN — mykasuil nepepis.

IHosi BUKOPHMCTAHHSA BJIACTHBOCTEH napaielbHUX HIPAMMX i NJIOMH HO-
¢JUIYIOTEH 8 iIHITUMW MeTogaMu NoOyRoBH 1epepisiB MHOrOrpaHHUMKIB,

2. Merop caigis. fIk Bigmivanocs B § 2, pnsa nobynoBu CKIagHIIIAX Nepepi-
4in MHOTOrDAHHUKIB YacTo GyBae 3pyYHHM 3aCTOCOBYBATH METOX chimisB. Bu-
KOPHCTOBYIOYM ¥OT0, Crio9aTKy OyAyioTh HpAMY NepeTHHY ciyHOol ILTOIMHH
8 1JICIIUHOK AKOICH rpaHi (enif ciuHoOl IIOL{MHY Ha Wi¥ rpaHi), a noTiM yKe
3UAX0MATH TOYKH NEPEeTHHY civyHOl INOIWHY 3 BiANoOBifHUMH pebpamu MHO-
rorpaHHuKa (un 3 ix npoposBxeHHAMM). [Hoxl mOTPiGHO pPO3rNSAATH NEBHi
JIONOMIMKHI IVIOIMWHE, A AKUX TAKOMX OyIVIOTH caif ciuvol mromuaE (abo
cnig miei [OHOMLXHOI ITOIMEH Ha IUTommHI fKoick rpani). Haragaemo, mo
dns ompumanns caidy (upsamoi b) naowunu B na naowuni o (puc. 12.2) do-
CMAMmMHbo 3HAlMU MOYKU nepemuny 060x npamux NAOWUHL O 3 NIACUUHOIO
B (ockinpkn nBi ToukHM, HanpuEJaazx A i C, olHO3HAYHO BU3HAYAIOTE NpAMY b).
Tourka nepemuny 6yOv-sicol npamoi a naowunu B 3 niowuhnow o 3a6xc0u
JSexcume Ha crifi naowunu B Ha naowuri o (Ha opamMia b).

ITicnsa posraspxy napaielIbHOIO Ta IEH-
TPAJTHHOIO IIPOEKTYBAHHA MM MOXXEMO YTOY-
HUTH 3MiCT MeTOoZy cJifiB, HOB’A3aHOro
3 BUKOPHCTAHHAM BiAIOBiAHMX NIPOEKIlii.
HAxmo posrnapaT™ caip ciuHOl TIOHMHH HA
NJIOLMHL npoekIii, TO pasoM 3 KOMHOIO TOY-
KOI0 MOMXHa posrasnaTé i il npoekniio Ha 1o
wiomuHy. Topi nns nobyposM BianoBigHOrO
cenigy ciuHol IJIOIMHM AOBOAMTHCH [BiYi 3Ha-
XOAUTH TOYKHM IepeTMHY UpaAMol i rlommHu

Puc. 12.2 34 [ABOM& NaHMMM TOYKAMM Iiel upsamoi Ta ix
HPOEKIIAMH HA MJIOMMHY.

Hanpukaan, Hexal npaMa a IPpoXoamTs yepes Touku A, B i Bijjomo napa-
nensHi (pue. 12.3, a) un nenTpansHi (pre. 12.3, 6) npoeknii A, B’ unx ToO4YoK
na oy o. Toxi Touka M nepeTmHY npsaMoi & 8 ii DPOeKIi€n — NPAMOI0
a' (Axa npoxoguTs Yyepes Touku A', B') i Oyne IIyKaHUM IepeTHHOM ITPAMOL
a 3 nnommHoKw o. OTxe,

wob anaiimu Mmowky nepemuny NPAMOL 3 NNOWUHOW npoexyii, do-

CIMAMHBO 3HAUMU MOYKY Nepemuny npamoi 3 i npoexyico Ha Yo

NAOUSURY.

Takum uywHOM, I NoOYAOBM IepepidiB MHOI'OIPDAHHWKIB METOAOM
C¢liJIiB MM MOJKEMO BHKOPHMCTOBYBATH HapajiellbHe IPOeKTyBaHHA (y 3aja-
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yax, NoB ABAHMX i3 IPM3MAMM) UM LEHTpaJbHEe IIPOeKTYBaHHSA (y 3ajavax,
nos’A3aHUX i3 mipamigamm). YacTo AK IIOL{UHY UPOoeKIii BUOHPAIOTE ILJIO-
L{MHY OCHOBH MHOTOIDAHHWKA (K IEHTD NPOEKTYBAHHSA — BEPLIMHY ITipaMi-
AV, TPOTHUIIEIHY 10O OCHOBH).

S
/ Bl ‘\\ &
a {a‘ A @
S e S,
a (7]
Puc. 12.3

BuKopucToByOUM MeTOJ cIifiB, mobyayemo nepepis kKyba ABCDATB,CIDI
IJIOIMHO0, [0 NPOXOmuTE depesd Tpu Touku K, L, M, aki memxaTs Ha mo-
napuao MmumoGixkuux pebpax Kyba (puc. 12.4).

D L
L L
D, r C, F: i ,’:‘x\\ ¢,
1 A 1 /’ L ~ E
S iy 2L | B
A, ! B, I | 1
L} i
] ."," : I I|
L} fr ] ]
PYS I e
K 2 M ,’IJA’-:,.’F . i A M
A B Pe=" H
Puc. 12.4 Puc. 12.5

Posrnsauemo napasesbHe NPOEKTYBAHHA JAHUX TOYOK HA ILIOLIMHY OCHO-
B ABCD B naupsimky 6iunoro pebpa kyba. Toai npoexuismu rouok K, M, L
6yayTs Bifnosiano Touku A, M, L, ne LL, | DD (puc. 12.5).

BuaineMo Touky nepeTmHy upsmoi LK, ska JeXuTh y IUIOLMHI nepe-
pisy, 8 myommHoio ocHoBu Ky0Oa. Ilepermn npsimoi LK 3 ii npoexuiero L A
i 6yse mykaHoo Toukoo P. BoHa HaJlexHuTh IUIOMMHI Nepepisy i mirompmHi
ocHoBHM Kyba. OTxe, IJIOIMHA IEpepisy NepeTHHAE OCHOBY Ky0a Ilo mpsamii
MP (ue i e cnig ciunol nJonMHEN Ha IWomuHi ocHoBM KybOa). Touka H nepe-
TuHy Uiei npsamoi 3 pebpom AB € mie ofHie0 TOYKOI nepepisy kyba. Coomy-
yaemo Touku K i H, H i M singpiskammn.

Jlai BUKOpHCTAEMO NapajielLbHiCTh HIPOTHIEKHUX rpaHeil Kyba, aAki ciu-
Ha IUIOIVHA IepPeTHHAE IO NapajelbHUX npsamMux. Yepes Touky L mposese-
Mo upsamy, napaneasry KH, i Touky il neperuny 3 pe6pom CC, nosuauumo
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E. Cnonyunmo toukn E i M siapiskom. Yepes Touky L mposefieMO TAKOMK
npnmy, napajgensy HM, i Touky ii neperunny 3 pebpom A, D, nosHaunmo F.
Cnonyuumo Touxu L i F, K i F sigpiskamu. Hlectnkyrauk KHMELF i 6ype
myKannum nepepisom kyba gasolio riIonjHHOI.

luoji MeToa CIIifiB JOCTATHBRO CKJIAMHO PeayisyBaTH Ha MPaKTHI, SKIO
oI IePeTHHY MPAMOI, IO JeXWUTb Y ciyHil mioumHEi, Ta ii NpoekIii sHa-
XONNTLCA 1038 MEXaMHu ApKyIIa, Ha AKOMY BHKOHYIOTH ITODYAOBY Hepepisy.
V oMy BUIAAKY BUKOPHCTOBYIOTH iHIIWMIT METON, AKWI1 I03BOJISAE BUKOHYBAa-
i1 nei neobxigui nobynoBu B Mexxax 300pareHHA JAaHOTO MHOTOTDAHHWIKA.

3. Meron BHYTpIIIHEOTO NpoeKTyBaHHA. PosrasHeMo cyTh nsoro crocoby.
Mawoun TpH TOYKM, AKiI BU3HAYAIOTE IUIONMHY Iepepisy, SHAXOAATE IX mpo-
enll Ha geaKy IWIomuny (HaifyacTrine Ha IVIOIHY OCHOBY MHOT'OTpDAHHHKA).
Tarkon sHaAXONATH MNPOEKI0 AKOICH, Ille He MoOyA0BaHOI, TOYKH Iepepiay.
(1:0 meBiioMy TOYKY nepepisy, AK OPaBWJIO, BUOMPaOTe Ha GiuHomy pebpi
MHOTOTPAHHUKA TAKHM YUHOM, mob OyAn-AKi aBa Biapizku, AKi CHOJNYYaIOTHE
HOTHPH TOYKH-IIPOoeKNil, HepeTHHaNHCH y BHYTPIITHI#A Touni nux Bifpiskis.)
da Tproma maHUMH TOYKAMH I YOTHpMA MPOEKIiAMM 3HAXOAATH YeTBEPTY
TOUKY, 1[0 HAJIEXKNUTEH IUTONMHI epepisy. Aximo noTpibHo, Tak caMo ofiepxy-
10TL 11" ATY, IIOCTY i T. A. TOYKM, SKi HAJIEKATh IJIOUHHI nepepisy i pebpam
MEHOTOI'DAHHMKA, TOGTO OePIKYIOTE Nepepia.

BuxopucToByOYM METOZ BHYTPIIIHBONO TPOEKTYBaHHSH, INe pas
posB’AIKEMO Honepesinio sana4dy Ta nobyayemo nepepis Kyba ABCDA B ,C D,
IJIOIIMHOK, L0 MPOXoAMThL ueped Tpu Touyxkmn K, L, M, ski Jlexkars Ha mo-
uapuo mumobikuux pebpax (puc. 12.6).

D L
1
D L F “'-»“ Cl
1 Cl A i [ = 2
I 1 =t EXd »E
A : R
1 i B : : "f..
! ! O el
! I’ Le” ] :‘
| i Ty
Py ok
P I EEEEEEE --J¢ - 2F
* . A ‘.- - M
.4’ M H / B
A B X
Puc. 12.6 Puc. 12.7

PosrisHemo napaieljibHe NIPOeKTYBaAHHA JaHVX TOYOK HA IUIOIMHY OCHO-
it ABCD B HanpaMKy 6iuHoro pebpa xyba. Toai npoexniamu Touok K, M, L
Ovayrs signosigHo Touxkn A, M, L, ne LL, Il DD (puc. 12.7). HMlykatamemo
roury E neperuny ciunoi nmommum 3 pebpom CC,. Ilpoekuiero Toukn E Ha
inoinuuy ocHoBH € TouyKa C. CrioryumMo YOTHPH OHepIKaHi TOYKM-TIPOoeKIil
awsoma wigpiskamu AC i L M, siki nepermnatorscs B Touni X . Touka X €
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npoekuicio geAxkol Touku X ciyHOI NJIOLMHM, Y SAKiN NepeTWHAETHCH IIPH-
ma LM 3 noku 1110 He HoBHiCTIO BusHayeHolo npamoio KE. Ilposoasuu yepes
TouKy X, IpsAMy, NapajesHy HAUPAMKY npoexTysanus (X X I L,L), y nepe-
TuHi il 3 npamolo LM opepsxyemo Touxy X. Tenep nposopumo npsmy KX no
nepernny ii 38 pe6pom CC, y Touni E. Cnonyuarpouu onepxany Touky E 3 na-
Humy Toukamu L i M Bispizkamu, gicTaemMo ABi cTOpOHM LIYKAHOIrO Iepepisy.

Iopanemi nobynosu, fK i npu nepmomy cnocobi po3B’A3yBaHHS, CIU-
PAIOTHCA HA MapajeJIbHICTh MPOTHJIEXKHUX rpaHeil Kyba, ski ciuHa mwiomm-
HA [IepeTHHAE [0 NapajenbHAX npavmux. depes Touxky K nposezeMo npsamy,
napanensny LE, i Touky 1i meperuny 3 pebpom AB nosmayumo H. Coomy-
yaeMo Touku H i M sigpiskom. Yepes Touky K mpoBefiemMo TAKOXK NPAMY,
napanensHy ME, i Touky ii neperuny 3 pebpom A D, kyba nosuaummo F.
Cuonyuaemo touyku L i F pigpiskom. Hlectrukyranxk KHMELF i 6ype mryka-
HUM Hepepisom Kyba AaHOI0 IIOMIMHOIO.

3anuTaHHA ANA KOHTPONIo

1. HaseaiTs OpUKJIaJ BUKOPUCTAHHA BJIACTHUBOCTEN MapalelbHuX MPAMUX
i mromuH AN mo0yaoBH nepepisy MHOrOrpaHHWKAE.

2. TloscHirs, AK MOXXHA 3HAUTH CJifl IPsSMol Ha NIOM[MHI, BUKOPHCTOBY-
04X NPOEKIil0 MPAMOI Ha MI0 IJIOMMHY.

3. HoscHiTE 3MicT METOAY BHYTPILIIHEOr0 NPOEKTYBaHHA [AJIA NOOYAOBH me-
pepisiB MHOTOIrpaHHMKIB.

BN Bnpasu

1. Yu moxuHa B nepepisi kyba miommuO0 opeparu: 1) TPHKYTHHK;
2) npasuNIBHUI TPUMKYTHWK; 3) pisHOGenpeHuil TPUKYTHHK; 4) mpsmo-
KyTHMI TPUKYTHUK; 5) TYHOKYTHUM TPpuKYTHRK? Ko MoxHa, TO 1Ipo-
imocTpyiite, AK ue 3podUTH; AKIO — Hi, TO OOrpyHTYIITEe YOMY.

2. Ym moxxkua B nepepisi Kyba mronpuHow omep:xaTu: 1) ksaapar; 2) pomG;
3) npamoxkyTuuK; 4) Tpaneiniio; 5) napasiesorpam; 6) MpAMoKyTHY Tpa-
nenio?

3. Yum moxHA B mepepisi kyba miuommHOK ofepxatu: 1) n’ATHKYTHUK;
2) upasunbHM 1" ATUKYTHUK?

4. Yu moxHa B nepepisi Kyba IlomuHOKN ofepxaTH: 1) MeCTMKYTHUK;
2) NpaBHJILHEM TMECTHKYTHHK; B) MHOTOKYTHHK i3 9HMCJIOM CTOPiH Gink-
mre mecrn?

5. J§xkoswo dirypoio € nepepis kyba ABCDA B/ C D, miommHO©, 10 POXo-
nuTh Yepes Bepumeu A, C i Touky K — cepexmny pe6pa DD, 7

6. Tlobynyiite nepepis xyb6a ABCDA B,C D, miomuweOK0, LI0 TPOXOAMTE
yepes Touxku M, N, K — cepepunu Bignosiguo pe6ep A,D , CIDI, AB.
Busraure dopmy nepepisy.
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7

10.

11,

12,

13°,

14.

16.

17.

LlobGynyiire nepepis kyba ABCDA B,C D, nionmHo0o0, {0 IPOXOAUTH Ye-
pes Touku K, L, M, poaramoBani Tak, Sk MOKasaHo Ha pucyHky 12.8.
Buanaure ¢opmy mepepisy.

Ilo6ynyifte nepepis ky6a ABCDA B ,C D, njomuHOI0, K& IPOXOAUTH Ye-
pes BepumaM B, D i Touky M, ysaty Ha pe6pi C,D,. Busnaure Qpopmy
nepepiay.

A
] ;
: C
B A C Il
P L :
: D '
! ‘
: M |
B} :
j ~ sy e, AR
I’ I’
D, B M
Puc. 12.8 Puc. 12.9 Puc. 12.10

Io6ynyitte nepepis NpAMOKYTHOIO mapajeertinesia IION[MHOI0, 10 MPOX0-
JMTh 4epes TPH TOYKH, PO3TAINOBaHI TAK, SIK NOKa3aHO HA pucyHKY 12.9.
ITobynyiiTe mnepepis NMpaBHJIBLHOI YOTHPHKYTHOI mipamiay ILIOL{MHOIO,
{0 NPOXOJAUTH Yepes TOuKM, 306pakeni Ha pucyHky 12.10.

IlobynyiiTe nepepis npaBmJILHOI YOTHPHUKYTHOL
HipaMigy IJIOIIMHOK, L0 NPOXOAHTH dYepes
cepepuny 6GiuHoro pebpa uapanensuo OiuHii
rpaHi.

HAxKi MHOMOKYTHUKM MOM(HA O/eDPKaTH B nepe-
pisi YOTHPHMKYTHOL MipaMiay MIOIMHOI?

e et

> p——

YUu moxxkHa B nepepisi HpapuabHoro Tetpaeapa M§ 477777 .
IJIOUMHOIO OAEPIKATH KBaapar? g N >
[TobyayiiTe nepepis NPaBUIBHOI IIECTUKYTHOL A i
OpU3SMH  IJIOOMHOI, HEKA IIPOXONUTL Yepes

TOUKH, 306paxeni Ha pucyHky 12.11. : Puc. 12.11

¥V upsmoxkyrHOMy napaieneninesi ABCDA B C D, nobyanyiite nepepis 1io-
LIIHOIO, 10 TpoxoxuTs uepes sepmmuy C i D, ra touky K siapiska B C,.
Y rerpaeapi ABCD nobyayiiTe nepepis mIOmMMHOK, {0 TPOXOAHTDH Yepes
cepenuHy pebpa DC Ta BepmmHy B i napanensHa npamiit AC.

Y upamoxyraomy napanenenineni ABCDA B/ C D, uobynyiite nepepis
MJIOTMHOIO, 1110 IIPOXOAKTE Yepes cepenuHy pebpa A D, ta sepuman DiC,.
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18. ¥ rterpaeapi DABC nobyayiiTe nepepis MIOLIAHOIO, L0 MPOXOAUTE Yepes
BepuinHEy A Ta Touky M peb6pa DB i napanensHa npamiit BC.

19. V merpaenpi DABC toukmn E, P, M uanexary BipnosigHo peGpam AD,
DB, BC, npuyomy npsami EP i AB He napanensni. Ilo6yayiiTe nepepis
Terpaefpa mwromuHolo EPM.

20. YV npamoxyTHOMy napaienenineni ABCDA B,C D, touka E HanexnTh
pebpy CD. IloGynyiiTe nepepis napajieneninena IJIOLGWHOO, IO HPOXO-
IMTH Y€pes W0 TOYKY i napasensua miomuni BC,D.

21. ¥V rerpaenpi DABC Touku E, K, P nanexars pebpam AB, DB i DC Bin-
nosigno, npuaomy PK ve napanensua BC. Ilobyayiite nepepis TeTpaenpa
mnomuHow EKP,

22. Y upsamokytHomy napanenemineni ABCDA B,C D, touxa H HalexwuTs
pebpy CD. IlobynyiiTe nepepis napaneneninena MIOU{AHOI, II0 NPOXO-
JUTH Yepes 110 TO4YKY i mapanensua wiomuni ACD .

23. Jano xy6 ABCDA B ,C.D, 3 pebpom a. IloGyny#iTe nepepis Ky6a miomm-
HOIO i 3HAWAITEH IJIOLIy Nepepisy, SKINO IUIONIWHA Iepepisy MpOXOAWTH
uepes: 1) sepuuuu A i D, Ta cepenuny pebpa BB,; 2) sepmuny A i napa-
nensHa mrommui DBC,; 3) cepenunu pebep AB,, BB, i BC,.

BLIOMOCTI 3 ICTOPII .

IleuTpanpue NpoekTyBaHH#A, abo nepcrnexkTusa, AK cnocib sobpaskeHHSA
OpocTOPOBHX Tl BUHHKJIO wie B Crapopmasuiil I'penii. Ilepmi sragkw npo
NepcleKTHBY MicTATHeA B poborax Ecxina (525-456 pp. mo H. e.). 3HauHe
Micie 300paMeHHI0 IPocTOPOBUX Qiryp 3 BUKOPMCTAHHAM NEPCIEKTHBH ITPH-
pimue y TpakrtaTi «[Ipo reomerpiio» BinomMuit mMucnuTens i qunm‘a Hemo-
Kpit (621, 460-370 pp. no H. e.).

HacTynay sragxy 1po nepcneKTHBY sHAXOnuMO B poboTax Eamma. Kpim
cBoix sHaMennTuX «Havan», Bin Hanwcas Garato iHmmMX TBOpPiB. 30Kpema,
y pobori «Ontuka» EBkiiin 8 nmoawuiliil reomeTpii AeTaJbHO BHKJIAB IPUPOAY
JIO/ICBKOrO 30py, TOro, AK OfEPKYETHCH 300pPayKeHHHA DISHWUX IpeAMeTiB Ha
ciTKiBIi oka. EBKJij nucas, o0 MH BiyyBaeMo HpeaMeTH, KOJW MPAMO-
niuiitHi npomeni, AKi HAYTH Bix HUX, cxonATheA B Haumomy oni. Tomy Beio
cucTeMy IPOMEHIB 30py MOMHA yaBuTH cobi y surnani nipamizw, BepluvHa
SAKOI 3HAXONUTHCH B 0ILi, a Ii OCHOBOX CJIYWUTH NPEMET, L0 POBNIAKAETHCH
vHamMu. EBKIg yBiB TAKOX mocTyJIaT 1mpo Te, II0 BHAWMI PO3Mipu mpeaMmera
3aJIeIATH BiJ KyTa, ML AKHM HOro pOSrNAAaioTh.

HaitBnzuaunimuvy pofoTaMy 3 NEepcleKTHUBH CTAPOrPeIbKOro MNepio-
Ly BBa)Xal0Th TBOPHM PUMCBKOro apxitexktopa i immenepa Mapka BirTpy-
Bia Ilonmiona (Toyni paTH iioro »XHTTA He BCTAHOBJEHO, TajaioTh, 1[0
6x1. 25 p. mo H. e.). Conocobu nobymosu 300pakeHs Yy HepCHeKTHBI Buennil
BukJas y npani «IIpo apxiTexTypy», OI0 CKIAJAETHCH 3 HECATH KHMI.
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llojansuiMM BaXKJIMBUM €TAIIOM Y POSBUTKY Teopii mepcHeKTHBHM CTala
enoxa Bigpomkenasa. TeoperukoM nepcrieKTHBHA BBAXAIOTH iTalilickKoro ap-
xirekropa @ininno Bpyuenmecki (1377-1446). Ha npakTuui Teoperwnysi
NOCHI'HeHHA BTLIMJIM Y CBOIX MOJOTHAX BeMMKi xynoxuvwkwm JleoHapno pa
Binui (1452-1519), Ans6pexT Hopep (1471-1528) i Gararo iHmumx.

A. Jlropep sanponoHYBaB Y CBOIX KHWUTIaxX AeKinsKa OpUCTPOIB, W0 JAal0ThH
UMOrY OHED!KYBATH MEePCIEKTHBY, NeAKi 3 HuX BiH 300pasmB Ha rpaBropax.
Hanpuknan, Ha ognriit (pue. 12.12) nokazas, mo AJH OTPUMAHHA IEepCIeK-
THBHOrO 300pa)keHHA MPEIMETa MiXX OKOM cIocTepiraya i mpeiMeToM IoMi-
NReTHCA paMKa, Po3fijieHa HAa HEBEeJIMKi KBaapaTH CiTKOW. 3a JOIIOMOIoIo
HATATHYTOI HATKH CIIOYATKY KOINIOIOTH KOHTYPW MOAENi, a IIoTiM OfepIKaHe
300parkeHHsA NePeHOCATH Ha Iamip.

Jleorappo na Bindi y cBoemy TBOpi «TpakTaT 1Ipo XHUBOIMCH ALIHTE IIEp-
CMEeKTUBY Ha TPH OCHOBHHX BHIW.

1. Jliniiina nepcueKTUBa, AKa BHBYA€E 3aKOHH NOOYNOBM 3MEHITEHHA Qiryp

v Mipy BifjgajeHHs iX Bif cmocTepirada.

2. TlosiTpsina Ta KOJIipHA MePCHEeKTHBA, AKA TPAKTYE 3MiHY KOJLOPY Ipef-

MeTiB 3aJieXXHO Bij IX BijeTaHi fo crocTepirada i BILIMBY LIAPY NOBITPH

Ha HACUYEHICTSH i JIOKAJIBHICTE KOJBODY.

3. I[lepcnexTHBa YiTKOCTI KOHTYpa NpeiMeTa, AKA BU3Ha4Yae cTYIMiHbL BUpas-

HocTi Mesk ¢iryp i KOHTpacTy CBiTJIa Ta TiHi H& HWUX Yy Mipy BignanenHsa

ix y rmbuHy n0pocTopy, Lo 300pakaTs Ha KapTHHI.

JBa ocTaHHIX BUiM HepCIEKTUBH He HaOyJIM MOJANBIIONo TeOPeTHYHOro
POSBUTKY uepes CKJIagHicTs JocaimxenHs npobnenmu. Hocmigxenua nepmoro
BUAY HOSBOJIMJIM PO3BHMHYTH PAJIY3L TOYHOI HAYKH — JIHIHHY NEepCcrneKTHBY,
siKa MisHiIme BBiMiINIA AK CKIAZ0BA 0 HAPMCHOI reoMeTpii.

SACHOBHMKOM I[bOT'0 PO3ALTY reoMeTpii BBa)KaioTh (PPaHIY3BKOIO BYe-
HOT'0, I'eOMeTpa, iHKeHepa i aKTHBHOI'O rpoMajacsKoro gisua Bemmkoi ¢pan-
nysekoi pepoyonii Facnmapa Mownaxka (1746-1818). Horo kuura «Hapucua
reomeTpia», Bungana B 1795 p., Gysia nepiiuM cHCTEMATH3OBAHVM BHKJIAJOM
MeToiB 300paKeHHsl NpoCTOPOBUX Qiryp Ha mJIomMHi.

Puc. 12.12



OCHOBHWIA MATEPIAN
8§ 13. KyT mix npsmymm B NpocTopi.
MNepnexrpukynapHi npami
8§ 14. lepneHnvKyN\pHICTL NPAMOI Ta NNOLLMHA
8§ 15. lNeprexgvkynsap i noxvna.
Teopema nNpo Tpy NepneHavKyNspu
§ 18. KyT mMix npaMOIO Ta NoLwUHO
8 17. [OsorpanHui kyT. KyT MiX riowmHamm
8§ 18. lNMepneHgukynAapHICTL NNOLLMH
8§ 18. Bigcrani Mix To4Kamu, NpAMYMIA Ta NAoLLYHAM
§ 20. OproroHanbHe NPoeKTyBaHHA

OOAATKOBWIA MATEPIAN
8§ 21. Bipctani mix chirypamm B npocTopi. SHaXO[KEHHS
BifcTaHi Mk MUMOBIDKHUMW NPAMUMN

§ 22. eomeTpuHi MICLIA TOHOK y NPOCTOPI

B ocroenill nacmuni poaagisy Bu:
osHAllOMUTECH 3 OCHOBHMMM MOHATTAMM TA BJIACTHBOCTAMM
nepreHAuKyIAPHOCTI NPAMHUX | IJIOIKH Y MPOCTOPi, KyTamy
B NpocTopi; :

HaBYNTECHA 38CTOCOBYBATH Ii MOHATTA i BJACTHBOCTI I
POBB’A3YBAHHA NeOMETPHYHMX 3884 HA NOBEAEHHS Ta
obuncyieHHS BijcTaHell 1 KyTiB Y mpocTopi.

¥V dodamrosiii wacmuni posniny su:
3MOXKeTe 03HAHOMUTICH 3 y3araJbHeHHAM MMOHATH BiiCTaHl
B reoMeTpii Ta reOMeTpUUYHOrO MiCI# TOYOK, BIAOMHMX Ba}
3 Kypcy njaHimeTpii;

HapunTecd Po3B’A3yBaTH CKJIaZHiNl 3agadi, moB’AsaHi

3 MepHeHTUKYIAPHICTIO IPAMAX 1 IJIOMHMH ¥ IIPOCTOPL.
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BN NoncHeHHA 1 obrpyHTYBaHHA

fAx BigsHauanocs B posfini 2, ABi ODpAMI B IPOCTOPL MOXYTH JIEHKATH
B OOHii mnonwmHEi (KOJMHA BOEM MEepeTHHaTheA abo napasensHi) abo He Je-

AT B ouHiH mnomuHi (Toxi

BOoHHM MumMoOixkHi). [laMo o3HAYEHHA KyTa MiK

IPAMHEMH B IIPOCTOPL B KOXKHOMY 13 LMX BHMOAJKIB.
JBi npami, AKi DepeTMHAIOTHECH, YTBOPKIOTH CyMixHI i BepTHUKanbHi
KyTH. BepTHkaNbHI KyTH piBHi, 4 CYMIKHI KYTH JIOIIOBHIOIOTE OfMH OHOTO

no 180°.

OsHnavenna. Kymom mix dsoma npamumu, wo nepemunarmeca, Hasuea-
€THCA HaWMeHUIWH i3 KyrTiB, YTBOPeHMX IpOMEHSAMY IMX INPAMHUX 3 BEpuUId-

HOIO B To4li ix mepeTmHy.

frx i Ba nmonmuHi, ABi mpaMi B mpocTopi, MO NMEPeTHHAKOTHLCH, HASH-
BAIOTECA nepnenduxkynApHUMIL, SKII0 BOHM NEPETHHATHCA I NpAMHM
KyToM. KyT MijK BOMA mapanenbHHMH OpAMMME (41 npaMumu, pjo 36ira-
0THLCHA) BBAXKAIOTH PIBHUM HYIIO,

Taxox BBaXKaTUMEMO, IO d6a 6idpi3ku nep- D C
neHOouKYyAApHI, KOO BOHHM JIEMATH HA IepleHH-

KYJAPHUX ODpPAMHAX.

Ao Mo3HAYMTH KYT MIXK NpsaAMHMH, SAKi Je-
ares B OfiHill nommHui, yepes ¢, TO 3 HaABEJEHOTO
o3HaYeHHA BumiuBae, o 0° < ¢ < 90°. i

Hanpuxnan, y ky6i ABCDA B, C D, (puc. 13.1) P

pebpa, ifo IepeTUHAIOTHLCSH,

1 1

>
- ;.-

o

nepneHInKYIsapHi, e

niarosans A B rpani ky6a yTeopioe 3 ii pebpamu A B

KyTH Tio 45°.

BuUKOpPHMCTOBYIOYH BJIACTHBOCTI NApPANeILHOIO Puc. 13.1
IIPOEKTYBAHHSA, JOBEJEMO TAKy TeOpeMy.

Teopema 13.1. Kyr mix npaMumMu, 00 NepeTHHAIOTHCH, HOPIBHIOE KYTY Mix
NpPAMMMH, AR NepeTHHAOTHCH | Napanensni JARHM IPAMMM,

/

® Jlosedenrsa. Bunajiok, Konu npsaMi Je-
JKATH B ONHIM INOIUHI, POSIJIANABCH B ILa-
Himerpii. Hexail npsaMi a i b meperuHaIOTHCSH
B To4ni O i nexkaTe y NiIOIHMHEI O, & BiAnosiz-
HO mapanenbHi iM npami @, i b, (a, laib, | b)
NepeTHHATHCA B TOYIlL Ol i JIeIKATH Y IJIOLIH-
Hi § (puc. 13.2). 3a o03HaKOW0 NapanensHOCTI
nnommeEn o i f napanensHi.

PoarnsHeMO IapajiefibHe IIPOEKTYBaH -
HA B Hanpsawmi npamoi OO, Ha miomuuy (.
OckinbKky InoMHA, AKA IPOXOJAUTE Hepe:
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0 KYT MDK NPAMKWMU B NPOCTOPI.
NEPMNEHAVKYAAPHI NPAMI

Tabmupsa 11

KYTU MIX NPAMKUMM B NPOCTOPI

; i i MpAmi He rexarb
MpaMi AeXaTtb B 0AHIH NAOLLMHI

B OAHIH NAOLLIMHI
Do ; . ' Ilpami mumobixcHi
1 Ipami napanenvhi (He mexxaTh
nepemuHamses

B OfHI# IUTON[WHI)

o v / g v
5

¢ — nAajiMeHLIMi b llb

3 YTBOPEHHX KYTiB
Lia;b)=¢ £ (a; b) = 0° LZ{a;b)=ZL(a;3b)=¢
0° < < 90° ¢=0° 0° <@ < 90°

MepneHAUKyARpHi Npami (@ | b)

Z (a; b) = 90° . Z (a; b) = 90°

! flkuio npu HepeTHHI NPAMAX YTBOPIOIOTECH PiBHI KyTH (o 90°), To AK KyT Mix
npsiMumMu BHOHpaoTe OyaAb-AKkuil i3 HUX.
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npsami a i 00,, neperunae wiomuuy f§ no npamiit a,,
a IUIONMHA, W0 NPOXOANTh Yepes npami b i 00, —
no upsaMiit b, (MOACHITE YOMY), TO MPOEKLIAMH Nps-
mMux a i b va rromuuy B € npami a, i b, Bignosiaso.
AJie 3a BIACTHBOCTSIMM IApPAJeNIbHONO OPOEKTYBAH-
H#, AKIO wiocka dirypa F (Hanpuknaj, MeHIIHH i3
KYTiB, VTBOPEHHUX IPOMEHAMM NpAMuUX a i b, 3 Bep-
IIHHOK B To4Li O) JeXKUTH Y IIOLIHHI O, napaieib-
Hilf momuHi upoexkTyBaHHs [, To Il npoekuis Ha
oAy 3 gopisuioe dirypi F. )

Omxke, kyT Mk upaMumMy a i b gopiBHIOE KyTY
Mix npamumMH @, 1 b,. O

O3HayuMoO Ternep NOHATTA «KYT Mid MUMOBIHUMHE NPAMUMEY

Hexait npami a i b — mMumobiskui (puc. 13.3). Poarnsinemo siky-uedyanb
Touky O B npoctopi Ta nposenemo uepes Hel npsimi @' i b, ki napanenbui
upsamum a i b signosigno. Kyt mixk npamumu @' i b’ npuiiMaoTs 3a KyT MK
MUMOOI>KHHMY NIpAMMMH & i b.

Puc. 13.3

Osnavenns. Kymom mise mumoGinHumi nPAMUMY HASHBAETHCH KYT MiX
NPAMMMYE, SKi HepeTHnanTses | napaseasnl JasuM MuMOGLIKHIM IPHEMMHM,

OckinpkH 3a Teopemoro 13.1 KyTH, YTBOpeHi IPAMHMH 3 BiNOBiAHO Hapa-
JIeJILHUMM CTOPOHaMH, PiBHIi, TO 11€ O3HAYEHHS He 3aJIe3KHUTH Bij Bubopy TOYKH
O. 3okpema, Touka O MOXe HAJIEIKATH TAKOIK IIPH-

Miit @ a6o b. V npoMy Bunagky sk npsamy a’ a6o b D, C
Cif y3ATH caMy npsamy a abo b BignosigHo.

Axmpo nosHAYMTH KYT M)XK MHMOOIXHHMH A,
NpAMMMH Yeped (¢, TO 3 HABeeHOI0o O3HAYeHHA BH-
nnusae, mpo 0° < ¢ < 90°.

JBi mumobiskHi upsMi HasMBAXTECH nepnew-
Juxynaprumu, AKIME KYT MiX HUMW TPAMHR, #7

Hanpuxnan, y ky6i ABCDA B C D, (puc. 13.4) 3
mumobirkui pebpa AA, i BC nepneHAMKYJsipHi, A B
ockinmeku BB, | AA, (ABB A, — xsanpar). Otxe,

Z (AA; BC) = £ (BB,; BC) = £ B,BC = 90°, 10670 Puc. 13.4
AA, 1 BC.

(R REp——

Bl [Tpuxknaau po3s’s3laHHeA 3agay

Sapawa 1, 3 maniMeTpii BifioMo, 110 ABI MpaMi, NEPIEHANKYIAPHI o Tpe-
ThOl NpAMOI, mapajieibHi. YW NPaBHJIEHE 1€ TBEPAMKEHHH O
cTepeoMeTpii?
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P Hi, ne TBepyKeHHS HeNnpasBwwIbHe,
FAKINO MPAMi He JiexKaTh B OfHIH 110-
Fii1%0; 1 B

Hanpuknaj, y ky6i ABCDABC D,
(puc. 13.4) npsami AA, i BC neprnen-
JMKYJIApHL g0 npsaMoi AB, ane He na-
pasenbHi (BOHM MHMOOIM¥HI, OCKIJIBKH
He JIeXaTh B ofHii mwronumai). <

Ha numannus «Yu npaduasie moep

OxceHHAZ»  moxwce Oymu  aldnoaiodn
«Tax», i modi nompitno doavemu ye
MEEPONCEHHA ONA 6CIX MOMAUGUYX il
nadxie. Arxwo sionoside «Hiv, mo do
cume Hagecmu xoua 6 odu npuriad,
KONU Y€ MBEPONCCHHA HE GUKONJCIG
ca (rak 3BaHME KOMmpnpukaad pann
naHoro TeBeplkenrs). Lleit npsicaay
MOXKHA& CKOHCTPYIOBATH camomy nbHo
3HAlTH HOro cepes eJIEMEHTIB BiJlOMUX

(iryp.

2. ¥ xy6i ABCDABC,D, (puc. 13.5) D, e
SHAMOITE KYT MiXK NpaMUMH A1€1 . 2
i BC. A, ,
.~ ' e Bl
- L] *
-~ [] ‘l
:« ----- A, 5 5.
o B
A B
Puc. 13.5

» PosrmaseMo IUIOIMUHY, SKa IIpo-
XOAUTEH Yepe3 NapaiesbHi pebpa kKyba
AB, i DC Ta nmepervHae napajenbHi
rpani ky6a AA DD i BBCC no na-
panenpuux npamux A Di B,C. Orxe,
AD || BC, ane Toni KyT mix MHMO-
Gisxaumu npamumu A C, i B/,C nopis-
HI0€ KyTy Misk npsmumu C A i A D.
Crnonyqarouu Touku D i C, sigpiskom,
OTPMMYEMO piBHOCTODOHHIH TPHKYT-
uuk AC D (iioro cTopon¥ piBHI 5K
AiaroHasi piBHMX KBajpaTiB). 3Biacu
£ CAD = 60°

Orxe, £ (AC;; B,C.) = 60°.
Bidnoside: 60°. <] '

Ipsami AC, i B,C — mumobixHi.
II[e6 sHailTH KYT MiX HUMH, MOYKHA
NPOBECTH Yepe3 AOBIJBLHY TOYKY IIpPO-
cTopy mapajenbHi IM npsami abo (o
pobasTE yacTinie) yepea TOUKY OnHiel
npaMol — IpAMYy, HapaieibHy Apyrii
npsamii.

BignoBigny napaienbHy HNpsaMY MOX-
Ha nobynysaTu B mpocTopi (ane Tosai 1i
noTpibHO AKOCH NOENHYBATH 3 eyemell
TaMH Ky0a, 1[0 He 3aBXIH IPOCTO).
TakoK IO NPAMY MOMKHA OfepHuTil
SIK @JIEMEHT [aHOr0 MHOTOIDAHHIMIKA.
JIns mporo ZOCTATHBO 3rajaTH, U0 Jlo
BiNBHA IIOIIHHA ITEPETHHAE TAPAICITL
Hi rpasi Ky0a 110 HapaieTbHUX HPIMIK,
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JanuraHHe ANA KOKTPOMo

1. Jlaitre osuaveHHsi KYTiB MiX NPAMMMH B npocTopi (MiXX mpaMmmMu, o
NepeTHHAKTHECA; MIXK NapalelbHHMH NPAMHMH; MiXX MHUMOGLKHUMU
NPAMUMH).

L ]

2. CdopmynoiiTe wngeTHBICTE KYTIB, YTBOPEHHMX BiIIOBIIHO napaienbHU-
MM IPAMEMH.

4. JloBesiTb BJIACTUBICTE KYTiB, YTBOPEHHX BiINIOBiiHO NMapajeJbHUMH NIPH-
MHMH.

4. Hwi npami B npoctopi HasusBawThcH nepneHpukynapaumu? Hasepits

NPUKIAAH TAKUX NPAMHX, KOPHCTYIOUHCH MOJEJUI0 IMPAMOKYTHOrO Ia-
panenemninena.

SN Bnpasw

1°. Yomy popiBHIOE KyT Mix pebpamu, siki nepermnaiotbesi: 1) kyOa;
2) nipaBUNBHOIO TeTpaenpa?

2", 3naiipiTe KyT MiK miarosa/uno rpaHi Kyba i pebpom, mo neperuHae ii.

3. BuaiiJiTeh KYT MK JIiaroHANsIMH, fKi IePeTHHAITHCH, IBOX Pi3HHX rpa-
Hell kyba.

4". Jlano nmpAMy B npocTopi, i Ha Hill y3#aTO Touky. CKiJIbKE MOXHA NOOYAY-
BATH IPSAMHX, L0 [IPOXOAATE yepe3 L0 TOUYKY 1 NepueHJUKYJIAPHUX N0
naHol npamoi? Bianosigk npolaiocTpyiiTe HA MoJei.

H". Jlano npaMy i Touxky nosa Hew. CKLIBKM MOxHA mobyayBaTH IPSAMHX,
L0 UPOXOAATE Yepes II0 TOYKY i MepHeHAUKYIAPHUX A0 AaHOl npaMoi?

G". Jlaro numomueay 1 napaxensHy iif npaMy. CKiJIbKY NPAMUX, IePHEeHAUKY-
JHPHUX 10 Ti€l IpaAMoi, MOXKHA NPOBeCTH B AaHiil muommHi?

7. ¥ wy6i ABCDA B C D, noeepiTh nepoeHpuxkynsapHicts npsiMux: 1) BC
i C,D,;:2) BDiAC,; 3) BDiAA,

8. ¥ ny6i ABCDAB,C D, suaiiiite KyTH, #Ki yTBOpIOIOTE npsimi: 1) A4,
i BC; 2)AA i CC; 3) BB,i CD.

9. V wybi ABCDA B C D, 3paliliTe KyTu MiXX MUMOOLKHHMM NPAMHMM:
1) ABi BD,; 2) AB, i BC,.

10. ¥ upapunpriii 4oTUPHMKYTHIH mipamigi 3i cTOpOHOK OCHOBM, {0 HO-
pisioe HiuHomy pebGpy, 3HaHAITE KYT Mix CTOPOHOK OCHOBH i OiuHEHM
pebpom, sxe mumobixkHe fo Hel.

1i. A, B, C — ToY4xkM Ha HOI2PHO MepIeHIUKYIapHuX NpoMenax OA, OB, OC.
Buaigite Kyt TpuxkyTENKa ABC, sxmo sigomo, mo OA = OB = OC.
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12, Ilpsawmi AB, AC i AD nonapHo neprieHauKyJIsipHi (puc. 13.6). Quaiigive win-
pisox CD, sixmo: 1) AB = 3 em, BC = 7 em, AD = 1,5 cm; 2) BD = 9 cwm,
BC =16 cm, AD =5 ¢cm; 3)AB=0b, BC =a, AD =d.

Ke
D B
R Puc. 13.6

13". [Tliaronans NPAMOKYTHOIO mapasejieninejia, OCHOBOIO SIKOFO € KBaJpar,
y/ABiui GisbIle CTOPOHM OCHOBH. SHANAITE KYTH MiXK JlaroHAJIAMHY Iapa-
Jleneninena.

14. Tlpsawmi a i b napaneneHi. IlpaMi @ i ¢ nepeTNHAKTHECA Tif NPAMHAM KY-
TOM. YKaXiTh B3aeMHe PO3TAlllyBaHHA NpaMUX b i ¢ Ta KyT Mix HUMMH.

15. Ilpami a i b napanensui. Ilpami a i ¢ neperunaoTLes ma KyToM 30°.
ViaxiTe B3a€MHe pPO3TAITyBaHHS NPAMUX b 1 ¢ Ta KyT MiX HUMH.

16. Sxmjo aABi npsaMi, fKi NepeTUHAITHCA, apajieNbH] BiiNIOBiJTHO ABOM Tep-
NEeHAMKYJIAPHUM NPAMHM, TO BOHH TeXX NeprneHauKyiasapHi. JloBeniTh.

17.V upocroposomy w4oTUpuKYTHRKY ABCD cropour AB i CD pisxi.
Hogenits, mo npami AB i CD yTBOPIOIOTHL PiBHI KyTH 3 NPAMOIO, KA
MMPOXOAUTH Yepes cepeAuHY Bifpiskie BC i AD.

18", Vci rpani yoTupuKyTHOI npusMu — pombu 3 kyrom 60°, 3maiigite KyT
MiXX MUMOGIKHHMH MEHIIMMH JAiarOHANAMH JBOX CYMLXKHHMX rpaHeii
IPU3MH.

19. fxnio npaMa NepoeERKYNISAPHA A0 OfHI€l 3 ABOX NapaiesbHUX MPAMUX,
TO BOHA TepHeHAuKYJIApHA i 10 aApyroi npamoi. JloBeaiTs.

20. Touku K 1 M — cepeguuu pebep AB i DC TtpukyTHoi nipamiau DABC,
KoxHe pebpo sikoi popiBHIE a. lloBenits, mo KM | AB. 3uaiigitTe 1on-
KuHY Bigpiazka KM.

21°. Nano xy6 ABCDA B C D,. [losezits, mo npamMa BD nepoeHguKyspuu
Jio npsamoi BB,.

22, 3maiigite fomxuny miarosani AC, kyba ABCDA B/C D, sxmpo Horo pe
6po popiBHIOE a.

23", BHaiifiTs KyT Mix MHMOGLKHMME fiarosa/umo rpaHi Kyba i giaronanmo

Ky0a.
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NEPNEHAMKYASIPHICTb MPAMOI TA NAOLLMHU

Tabnuna 12
NEPNEHAUKYASPHICTB NMPAMOI TA NAOLLIMHU
O3HaueHHA O3Haka
a Ialﬂﬁ{alxl ﬂl{ﬂiﬂalbia.‘.c a
x — Oyab-sKa (b i c nexarp
npsma V omMHL o
TTOLMHN (L i nepeTuHa- b
% A 10TBCA), >< >
: x Toa l o. : 2
o alzx ]

SANEXHICTb MDK NAPAAEABHICTIO TA T

EPNEHAUKYNAAPHICTHO NMPAMMKX | NAOLLWH

a b Axmo a | b i
a .l a,
Toa Lb.

fArmo a L ai
bla,

o a | b.

fAxmo o | B i
al a,

o a Ll P.

fikmpalai

a

BLa,
o ll B.

B MNoscHeHHs A OOrpyHTYBaHHA

1. IlepnesauKyngapHicTe NPAMOL TA IUIONMHU. ¥ IonepeAHbOMY Iaparpadi
MM POSIJIAHYJIM NepHeHIUKYAAPHICTh NPAMUX Y MIPOCTOPi.

ROHA NMEPUeHIWKYIapHa no Gyns-gKxol nMpaMoil, mo JeXHTb y Uil nmomumi.

| O3navenna. IlpaMa HASHBACTRCA nEPneHOUKYAAPHOI0 00 NAOWUHL, AKINO

Binpisok nasuBaTHMEMO NEPIHEHAHKYISPHHM A0 IUJIOHIMHM, AKINO BiH
JIeIKUTH HA NPAMil, NepleHAHKYIAPHIH A0 I[i€l MIONHHH.
IlosHauawTh HEpPNeH/MKYJIAPHICTE OPAMOL @ 1 mIomMHU ¢ Tak: a 1 o

abo o L a. Orixe, 3a 03HaYEHHAM, SKIIO @ | O 1 NOBinbHA NpAMa X JIEKUTH
y IonuHi o, T0 @ 1 x (puc. 14.1, a, 6).
BijsHauumo, 1m0 OpsiMa, NepHeHAUKYASpHA N0 IJonHHH, 060B’#3KOBO

l fepeTuHae 110 romunay. HificHo, axbn npaMa sexana B mnomuai abo Gyia
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it napanenpHa, TO B Uil IWIOLMHL 3HAHIIACA 6 DpsiMa, napasexannn anulit,
a OTKe, JJaHA NpsAMa He NepreHAVKYJIAPHA [0 AAHOL ILIOHMIH,

Teopema 14.1 (03HAKA NEPNEHAMKYAAPHOCTI mpAMOI Ta nongmmm). o
NpAME NePHeHNMKYJIAPHA 10 ABOX NMPAMHX MJIOLIHHM, AKI NePeTHHAIOTLEN,
TO BOHA NEPNeNAVMKYNAPHA A0 Wicl NIONMHEH,

a a a

Y A 5

Puc. 14.1 Pue. 14.2

® Jlosedenna. Hexait upsiMa a neprneHfuKynapaa a0 npsamux b i ¢ mno-
WMHY O, AKi nepeTuHaloThes B To4lll O (puc. 14.2). PosrnaHemMo AOBLIBHY
npaMy x nioomuHn o. J{oBegemo, 110 NpAEMAa @ NePHIEHAMKYJISIPHA N0 IIpH-
Mol X.

OckiJbKH noAaNkIIl MipKYyBaHHS OB’ A3aH1 3 AOAATKOBUMHE 106yIoOBAMMK
Ta PO3INAAOM II'STH Map PIBHMX TPUKYTHUKIB, HaBeeMO AaJNi JOBENEHHS
pa3oM 3 Horo nIasoM.

IThaw

ITpodosxenns Gosedenus

I. Buxounaru

IOAATKOBL
nobynosu, mob:

1) ozep:kaTH KYyTH MiX
DAHVMH IIPAMUMH, AKIIO
BOHM MPMOBiKHI (AK 110-
KA33HO HA PHUCYHKY);

2) nmoemHaTM pgaHi WM
ofep:KaHi eJIeMeHTH
B TPUMKYTHHKMY,

Ilposenemo uepes Toury O mpsmi a’ 1 x', mapa-
JIeNIBHI BiNoBiiHO npAMEM a i x (puc. 14.3). i
NOBefleHHs MepNeHANKYISAPHOCT] NPAMUX a 1 X JI0-
CTATHBEO JOBECTH NepleHIUKYIAPHICTD IPAMUX @
i 2. JIns uporo B IUIOIIUHI (0 IPOBEAEMO IIPAMY,
1110 He IMIPOXOAMTE Yepes Touky O i meperuHae npsa-
mi b, x', ¢ y Toukax B, X, C sianosigHo. Bigkna-
AemMo Ha npsMiii @' Bixg Toukm O piewl Bigpisku
OA = OD i cnonyunmo Toukn A i D 3 roukamu B,
X, C sipizkamu.

. ITocnigoBHo OOGrpYHTY-
BaTH PpiBHICTHE TPUKYT-
HHKIiB:

1) A AOC = A DOC;
2) A AOB = A DOB;
3) A ABC = A DBC;

IlpamokyTHi TpukyTHHKH AOC i DOC piBHI (an
nBomMa Kateramu). Otike, AC = DC.

ARranoriyso 3 PiBHOCTI NPAMOKYTHHX TPHKYTHU
KiB AOB i DOB onepxxyemo AB = BD.

Toni Tpuxkyremku ABC i DBC piBai (32 Tpnoma
cropoHamu). Otxe, £ ABC = Z DBC.
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4) A ABX = A DBX; Tpuxkyrauku ABX i DBX piBHi (3a iBoMa cTOpOHAMU
5) A AOX = A DOX. i kyrom mixk HuMH). 3Biacu ogepixyemo AX = DX,
TpukytHuku AOX i DOX pisHi (3a TpsOMa CTOPO-
HaMH), oTke, £ AOX = Z DOX = 90°.

I1I. 3pobuTy BHCHOBOK IPO | Takum yMHOM, NpaAMi @’ i X' nepreHaUKYIAPHI.
neplesAUKYIAPHICTE | Ajle ToAi NeprieHAMKYAsApPH] i npami a T8 x, a ue
upaMMX @' i X', @ i x Ta | ogHavae, 110 i NTpAMA @ NepNEHAUKYIAPHA A0 ILI0-
pAMO] @ i TUIOLMEY O | guawn o ©

a

-l - --

Puc. 14.3 Puc. 14.4

Hanpuxnaz, y ky6i ABCDA B ,C, D, (puc. 14.4) 6iune pebpo AA mepries-
AukyJspHe no npamux AB i AD onoupuan ocioeu ABCD. Orxe, 38 03HAKOIO
NepreHAUKYJIAPHOCTL NpAMOL 1 nomuEN ne GiuHe pebpo mepueHAUKYJIApHE
210 nonyHA ocsoBu ABCD.

2. 3aJIexcHICTH Mik NApaNeNbHICTIO TA NePNeHIMKYNAPHICTIO NPAMHEX 1 no-
LM

Teopema 14.2. fXmo oiHa 3 ABOX NAPATENLHNX NPAMMX NEPHEHHEYIAPHA
0 HAOWMHEKN, TO i Zpyra NpaMa NepneHIuKyJIAPHA A0 Licl mIoimMHM.

® Jlosedenns. Hexait npami a i m napanenssi (m | a) Ta npsava a nep-
nenauKynapHa 1o muomuHe o (puc. 14.5). Hosenemo, 1o m 1 a.

Bufepemo B mwromuHi o ABi #AoBinbHI npami b i ¢, AKiI NepeTHUHAIOTH-
en. Ockinbku @ 1 0, TO 38 03HAYEHHSM NepPNeHAUKYJAPHOCTI NPAMOIL
i nnomunun a L braa le. Akmo m || @, Tfo m L bim L ¢ (ockineku
3 O3HAYEHHAM KyTa MK MUMOOLKHMMH mpamuMmu Z (a; b) = £ (m; b) i
ZA(a; ¢) = Z(m; c)). Toai 3a 03HAKOIO NEPIEHAUKYJIAPHOCTI IPAMOI 1 ILJIOIIH-
wrmla ©
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I Teopema 14.3. [I8i npsami, nepren MKkynapHi 10 oxuicl ITONmEN, apaaesbui,

® Jlosedenna. Hexailt upami a i b nepreHpuKyaapHai OO IUIOLHHH O
(puc. 14.6). losenemo, 1o a || b, meTonom Bix cynporuesoro. Ilpunyerumo,
1o npaMi a i b se napanenbui. Bubepemo Ha npamiit b axy-nebynes Toury M
i mposenemo uepes Hei npsmy b,, napanenbHy a. Ockinbku a L o, 10 b, L o
sa Teopemoro 14.2. ko Touku B i C — BiANOBIIHO TOYKY IEPETHHY XIPA-
mux b i b, i3 nnommso 0, TO B TPpUKYTHMKY MBC aictaeMo ABa NpamMux
KyTH, 10 HeMoxJmBo. OTxKe, Halle NPHUIYINeHHs HeNpaBHJbHEe i NpAMi a
Ta b napaseneHi. ©

a m a
/N
/. : /.

Puc. 14.5 Puc. 14.6 Pue. 14.7

Teopema 14.4. fixmo npama NePHEHINKYIAAPHA 10 oNHIET 3 ABOX mapaiels-
HHX TUIOIMH, TO BOHA NEPNeHAMKYJIAPHA # A0 APYrol IJIOM(MHM.

@ JJosedenns. Hexait wnomunu « i B napanensri (o | B), a npama m nep-
MEeHAUKYIAPHA A0 1wiomuuy o (m 1 o) (puc. 14.7). Jlosesemo, mo m L (.

ITpoBesiemMo depes mpaAMy m ABRi Pi3HI IIOIHUHY Y i @, AKI NepeTUHAIOTH
IUICLIfMHY O, IO MpAMMX 4, i a,, a muomusy  — o npamux b, i b, Biano-
Bigso. Ockineku o || B, Toa, | b, i a, |l b,. Ba ymosoro m L o, Toni m 1 a,
im 1 a,. ¥ KoxHiif i3 miomumse Y i @ npsMa m NepneHJUKYIApHA N0 OfHiel
3 napajeJlbHUX NMPAMUX, OTKe, NEePHeHANKYJIAPHA 1 0 Apyroi, To6To m L b,
imlb, Areronim L. O

Teopema 14.5 (03Haxa napajerbHoCTi IUIomuH). [I8i pisai mmonpsn, nep-
NeHAUKYNAPHI 10 ofHicl i Tiel camol npamoi, napanensHi.

® Jlosedenns. Hexall nnomusy o i f nmepneHgmKynApHi 0 npamMOl m
(puc. 14.7). Hosenemo, mpo ¢ | B. IIposesiemo gepes npamMy m ABi pisni nuio-
LAHY Y i @, AKi DepeTHHAIOTE IUICIHHY O 10 MPAMUX €, i a,, 8 WIoImuny
B — mo mpamux b, i b, BianoBinHO. OckinbKH 32 yMoBow m L ¢, o m 1 a,
im 1 a, Takox sa ymoporom L 3, rogim L b, im L b,. ¥V xoxuiii is 1o



128

Po3aia 4. NEPNEHAWMKYAAPHICTD NMPAMMX | NAOLLMH ¥ NPOCTOPI

MM Y | @ ogepaKyeMo 1o /Bl IpsaMi, fKi neprneHNKYAAPHI 10 ogHiel npaAMoi

m. Ore,

a, I b ia,l b, 70610 fBi NpaMi, 11(0 NePeTHHAIOTLCH, IIOIMHY O

uapanenshi BignosizHo ABoM npsmuM oy . Taxum unsom, o || B. ©

BN [lpuknagw po3s’A3aHHs 3agay

Bapaua 1. Jlosenite, 10 B NpaBMIBHIN TPUKyTHIA mipamigi Mumo6ixui

peﬁpa nepnemun:y.mpm

P Hexait SABC — npasuneHa wi-
pamiga (puc. 14.8). Bisememo Touky
M — cepenuny BC i enomyuumMo i Bijg-
piskaMu 3 Toukam# S 1 A. Ockinekn
B OpaBuibHIH nipamigi Giumi pebpa
piBai: SA = SB = SC, TO TPUKYTHHK
SBC piBnoGegpenmii i memiana SM €
lioro BucoToi0, T06TO0 SM 1 BC.
Awunanoriuso AM 1 BC, OCKiIbKH TpH-
KYTHHK ABC — npaBHJIbHUH.

Topi BC 1 run. SAM (3a 03HAKOI0 Ilep-
NeHIMKYJISIPHOCTL NMPAMOL Ta IIOLH-
uu). Orxe, BC L SA (3a o3HaYeHRHAM
HepIeHIUKYJIAPHOCTI NPAMO] i IUTonu-
Hu). <

r TS

- M‘ Qtf rb"'

A

IIlo6 pmoBecTH MEpHEeHAUKYIAPHICTE
ABox mMumobixkuux npsmux SA i BC,
MOXXHA JIOBECTH IePIeHANKYJIAPHICTD
onHiel 3 HMX A0 IUIOMMHM, YV AKiil Je-
SKHUTH APYra NpsMa. :
Harapnaemo, mnjo nipamizia Ha3VBAETH-
CHi [PABHUJIBHOIO, SKIIO 1i OCHOBOIO €
NpaBHJILHHH MHOTOKYTHHMEK, a Bel 6Gid-
i pebpa piBHi.
S

Puc. 14.8

E JloBeniTh, 110 Yepes AaHy TOYKY MPAMOI MOMKHA NPOBECTH ONHY
i TLIRKH om!y nepnenmmynapny no Hel Imomuﬂy

P Hexait a — pana npsama i A — Touka
na Hii (puc. 14.9). IIposenemo wepes
UPsHMY ABI ILIONMHH, & B HHX — Ye-
pea Toary A npami b i ¢, neprnesguky-
napui go mpamoi a. IlnomuHa o, AKa
HPOXOJNTE Yepe3 NpsiMi, NeprneHIuKy-
JNApHA 0 NPAMOI @ 33 O3HAKOK Iep-
HeHJUKYNAPHOCTI npAMol 1 ITomueEy
(reopema 14.1).

o6 opmepxxaTy IUIOMUHY, IEpPIeH-
IMKYJISPHY A0 AaHOL NpAMOI, MOMKHAa
BMKOPHCTATH O3HAKY IePIeHANKYJIAD-
HoCTi NMpsAMOl Ta IJIOUMHH i mobymy-
BaTH ABl NOpAMi, {0 INepeTHHAIOTHCH
i mepneHAMKYNApHI 10 AAHOI NPsMOI.
Age 6yayBaTH nepreHIMKYJIAPHI 0ps-
Mi 3py4HO B miomnfuHi. Tomy zoninsHO
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Hoeegemo, 1mo uUA IUIOIMHA €AHHA.
[lpunycrumo, mo xpiM naomMeaH o ic-
Hye iHIIa ILUIOIMUHA o, AKA IPOXOAWUTH
qepesd TOYKY A 1 NepneHIHKYIAPHA 10
npsaMoi a (puc. 14.10).

Hexaii B — TouKa JIONUHHE (f, SKA He Jie-
HUTH Y IomuHi ol ITposememo yepea Toy-
Ky B i npamy a mwionuny Y. Bora nepetse
IJIOIMHK ¢4 1 ¢ 110 pisHux upavux bi b,
NepHeHIRKYIAPHUX [0 1psAMol a. A ne,
AK MM 3HAEMO, HEMOMJINBO, OCKLUIBKH B
IUION{MHI Y Yepes faHy TO4KY IPSAMOL Ipo-
XOMUTH TUIBKHM OflHA NePIeHIHKYIAPHA [0
wei npsava. Omxe, 1ONIHEA, SKA IPOXO-
JIUTH Yepe3 TOYKY A 1 NepleHiuKyJispHa
o npAMol @, equHa. |

Puc. 14.9

3anava 3.

Puc. 14.10

nobyayBaTH CIOYaTKy ABL pisHi 1o
IWHY, $KI NPOXOAATE Yepes Jjaany
UpAMY, a MOTIM y KOXKHiil 3 HUX 11po-
BECTH IPAMY, NEPHeHAUKYIAPHY /0
JaHoi nmpsamoi.

Puc. 14.11

HoBexiTs, 1[0 Yepe3 AaHNy TOYKY ILIOIMHHH MOMHA IPOBECTH

onHy i TLIBKM OHY NEpNeHANKYIAPHY N0 Hel npamy,

Poszs’azanus

P Hexait ¢« — pana mwiomusaa i A —
TOYKa Ha Hii (puc. 14.11). Ilposene-
MO B IUIOIOMHI (I Yeped TO4YKy A ABi
npami b i c. ITpoBesieMo wepea TOYKY
A NepneHIUKYJIAPHI /I0 HUX IJIONHHHT
(y Lbif L c). Bouu nepeTHyTHCA 1O
JesKid npaMiil a, DepmeHAHKYIAD-
Hiii g0 npamux b i c¢. OTxe, npsaMa
@ TepHeHAUKYNApHA [0 IUIOHI[HHU O

Komenmap
JLns noSyaoBH MIYKAHOL IPSAMOIL MOXKIN
BHKODHCTATH pe3YJIbTAT NONEPE/HbLOI
3aaa4l i OTPHMATH 1[I0 IPAMY SIK HePe-
THH [BOX IUIOHIMH, KOXHA 3 AKKUX Oy
NEepIeHANKYIIAPHOK O SKOICE HpsiMol
fasol mnomumHEE. ToMy S8PYYHO €HownT
Ky NPOBeCTH B JaHi# miotmusi anl tpr-
Mi, fKi MepeTHHAKTLCA B AaHii Touni,
a mOTIM BHKOHATH BKaaawi nodyjponm.
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3 OBHAKOK LIepIeHJUKYJIAPHOCTI 11psi-
MOT | NJIOWMHY,

Jlosesgemo, o ns npava eanna. [pu-
HycTMMO, 10, KpiMm npsMoi a, icnye
inuia gpsaMa a’, fAKa IPOXOAHUTH 4e-
pes ToOYKY A 1 pnepneHjMKyNsIpHA [0
mnommuHn o (puc. 14.12). Ilposenemo
yepes upsiMi @ @ @ nomuay @. Bona
neperHe IUIOIAHY O MO Jeskiit nps-
miit b, neprneHgUKYNAPHIA [0 TpAMMX
aia,ane HeMOKJIKUBO.

Orce, npama, AxKa NPOXOAUTE 4Yepesd
JINHY TOYKY IUIOIMHM i NeprneHjuKy-
aapHa po miel nmuompsn, eauna. <

Puc. 14.12

Jnsi Toro o6 oOI'pyHTYBATH IepIeH-
JUKYNApHiCTs npsaMol (a) nepeTUHy
nobyAOBaHUX IUIOLMH A0 IIPOBEAEHHUX
npsimux (b i ¢), norpibHO BHKOpPMC-
TATH O3HAYCHHS IEePIeHIUKYJISIPHO-
cri npamol i mnomusu (b L y, orxke,
blaiclf, Takum unsHoOM, ¢ L a).

€aunicTe n1o0yR0BaHOL IPAMOL JOBOAM-
MO Meropom Bip cynporuBuoro. Iicns
NPUIYIEHHsS Npo icHyBaHHS e OfHi-
€l npsaMol, SIKa NPpoXOANTL 4Yepes JAaHy
TOYKY IIePpHEeHJUKYJSIPHO [0 jaHol
TUIOLMHHM, PO3IIISAAEMO e OQHY IO~
WUHY, YV SHKill OoTpuMaeMo cyrnepeud-
HicTE 3 BijoMumM (axToM mnaHiMmerpii.

W‘m Yepes Toukn A i B npoBeseHo UpAMi, MepleHAHMKYIAPHL [0
IUIOIMHEN ¢, #AKi nepermeapnTek i B toukax C i D Bignosig-
Ho. 3HaigiTe BiZicTaEe MK Toukamm A i B, axopo AC = 8 M,

BD =2 wm, CD = 2,4 v i Bispisok AB He nepeTnHae ILIONAHY Ol

P Ockinexkw ABI npsiMi, MepneHgHKY-
QP JO IJTOIMHEA ¢, NapaieibHi, TO
AC || BD, ore, ABDC — Tpaneiis
(puc. 14,13, a). 3a ymosoio AC 1 «,
ropi  AC L CD, T0ob6ro Tpanmemis
ABDC — npaMokyTHA.

. P
B ¥ - *

3a 300pakeHHSIM NMPOCTOPOBOL KOHMDI-

rypanii (puc. 14.13) Mu He MOKeMO
BH3HAYNTH, YU JIEKUTH YOTHPHKYTHHE
ABDC B opniit mnommsi (a 3HAYHTE, He
BHAEMO, Y MOXKHA JI0 Horo eJleMeHTiB
3acTocoByBaTH Bigomi 3 mnanimerpii
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IMposenemo B Tpanenii ABDC 3 Toukwn
B nepnenmxynap BK no croponn AC
(puc. 14.13, 6). Opepsxamun BKCD —
IPAMOKYTHMK (OCKLIBKM y HBOTO BCi
KyT™a npsami), orxe, CK = BD = 2 m
iKB=CD=2,4M.Topi AK =AC—-CK=
=8—-2=1(m).

I3 npaMoKkyTHOrO TpuKyTHNKa AKB:
AB=\JAK?+BK® =\1? +2,4* =
=+/6,76 =2,6 (m).

Bidnoside: 2,6 m. <

1 e

B
o
/D
C y
Puc. 14.13, a
3anuTaHHA 4NA KOHTPOMO

ii BUKOPHCTAHHA,

cniBBigHomenua). Ockinbkn uapa-
NenbHi NpAMi JeXXars B OAHIN rionm

Hi, TO Ansi OBI'PYHTYBAHHA TOIO, O
el YOTHPUKYTHUK IUIOCKUH, JOCTAT-
HBO AOBECTH NapaseNbHICTE ABOX HOro
cropia. Chig Taxkosk ypaxysaTH, U0
Ons po3s’asannsa 6azameox cmepeome-
mpuuHuUX 3aday, 1acmo OoyiNbHO BUK()-
HYy8amu 8UHOCHI PUCYHKU pPo3zaadyea

Hux naockux Qizyp (puc. 14.13, 6), ua
AKHX 3pY4YHO 3A1ilicHIOBAT! IIeBHI 100Y-
JloBH, oOYMCNIeHHs Ta ofrPYHTYBaHHA.

A
KP B
'_]
c D
Puc. 14.13, 6

1. Sika npsAMa HASWMBAETHCS MEPIEHAUKYJIAPHOK A0 MIOMUHNT
2. CdopmynwiiTe 03HaKy NEPHIEHAMKYASPHOCTI npaAMol i nmuouman. Beko-
PHCTOBYIOYM MOJENSb NPAMOKYTHOTO NapaJeneninesia, HaBeAiTh MPHKJIAN

3". JoBeniTs 03HaKY NEpNEeHAUKYAAPHOCTI NPAMOL 1 IJIOIMHHA.

4. CpopmyioiiTe BIACTHBOCTI NPAMHUX 1 IUIOIMH, AKI BUpaXkaioTh 3aJI€XK-
HicTh MK IX HapajenbHIicTIO Ta NepneHANKYJISPHICTIO.

5°. JlosemiThs BJIACTHUBOCTI NPAMUX i MIOLMH, SKi BUPAKAITE 3AJNEKHICTH
mix IX mapanenbHICTIO Ta IEPIeHAUKYISPHICTIO.

Bnpaewn

1°. Yy npaBuUNBHO, [0 KOJMM TPSAMa NepIeHANKYISAPHA A0 SAKUX-HeOyIIl
ABOX OPSIMHUX ILIOINMHM, TO BOHA NMEPHEeHAWKYIAPHA g0 Wiel mronpunn?

2°. ¥ pasi KO0 B3AEMHOIO POSTAITYBAHHSA ABOX IPAMUX Uepesd OfHY 3 HuX
MOKHA ITPOBECTH ILIOIUHY, NIePIeHANKYISPHY 0 APYroi?

3°. flk poaTalmoBaHa BifHOCHO IUIONIMHY TPHKYTHMKA I[IPAMa, MEpPHeHuKy-

JSpHAa A0 ABOX HOro cTOpiH?

4°. Yu npaBUIBHO, IO OpsSMa, SSKA MepeTHHae KPyT B LeHTpi i mepuenanicy
nsipua po: 1) itoro giaMerpa; 2) ABOX 0ro AiaMeTpiB, MEpIeHIMIKY.INPIN

[0 INONIMHN Kpyra?
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5.

2

10.
11.

12,

13.

14",

15",

16°.

17.

18.

19.

. o6 posnun pepes’snoro Gpycka (puc. 14.14) Gys

lipama MN neperuHae IUIONMHY O. ¥ IUIOMMHI O po3TalIOBaHUl TPU-
kyrHiuK ABC; MN nepnespukynsapaa o AB i MN nepnesukyinsipaa 1o
BC. flxe B3aeMue poaramysaHus npaMux MN i AC?

HepreHgAuKyIsapEnil o itoro pebpa, 4depe3 TOUKY
A pefpa TNpoBOAATH INeprneHjMKy/sipHo A0 pebpa
npami AB i AC. IloriMm nmnsots Tak, mod pos-
Oun MINOB 1o nMx npsiMux. Yu npasBunbHO ne?
IIpsiMa napanensHa mommeEi. Yu Moxke Boua 6yTu
neprIeHUKYJIAPHa A0 AKoi-HeOyAb NPAMO], 110 Je-
KHUTh Yy il mnonmHi?

Puec. 14.14

Hosenits, mo B IpAMOKYTHOMY NapaJeneninesi 6iuae pebpo nepnesgu-
KYyJaApHe A0 IUJIOUIHHN OCHOBH.

HoBeaniTs, 10 B IPAMOKYTHOMY Napaienellinefii fiaroHajlb OCHOBH mep-
NeHNKYNAPHA 10 Ko3xHoro 6iuHoro pebpa.

IoseniTs, 1110 B KyOi Ko3KHe pebpo nepleHANKYIsSPHE A0 IBOX fOT0 rpaHeil.
JBa npsvokyTHuX TpuKyTHUKM ABC i DBC, nnommeu axkux He 3bira-
IOThLCH, MalOTh CILIBHMII KaTeT, a Yepes JBa iHmi katetm — AC i CD —
IpOBeAeHO TNOMMHEY (. JloBeaiTh, mo cHinbHEWI KaTeT NepneHfuKyIap-
HUHA 10 6yAb-SKOl NPsSMOL ¢ TUIOIMMHY CL.

Ha so6pakensi mpaBunsroro rerpaeapa ABCD (puc. 14.15) nposenits
ILUIOIMEY, NepHeHHKYIApHY A0 foro pebpa AD.

¥ ky6i ABCDA B,C,D, noseziTe neprienuKyasipaicts npsmux BD, i AC.
HoBenitTes, mo yepes 6YAbL-AKY TOYKY IIPOCTOPY MOMKHA NPOBECTH €IUHY
NpaAMY, NEepHeHAVKYIAPHY A0 AaHOl ILUTOM[MHU.

HoBeniTe, 110 4epes 6yab-AKY TOYKY NPOCTOPY MOMKHA IIPOBECTH E€IUHY
IJIOIMEY, IepleHANKYJIAPHY [0 AaHOol MpsaMoi.

Yepes TouKy A NpAMOl @ NpoBefeHO NepNeHVKYIAPHL 10 Hel mionmuHy
o i npamy b. [osenits, mo npsama b nexuTh y IUIOHAHL C.

Yepes sepuunney kBaapata ABCD mposeneno npsmy BM, meprneHIuKy-
JISIpHY fo ¥oro mnomuan. HoBenits, mo: 1) npama AD neprieHuKynsp-
HE Ao mwionueEy npaMux AB i BM; 2) npava CD nepneHgUKyAsipHA A0
mnomuaE npavmux BC i BM.

Yepes Toukm M i N mpoBeaeHo npsiMi, MepPHeHAUKYIAPHIL [0 IJIONMHA
B, sAki mepeTuHaloTE 1i B Toukax T i E sigmosigHo. 3HalifiTe BiAcTaHB
Mik Toukamu M i N, skmo MT =2 M, NE =5 M, TE = 4 M i Bigpisok
MN uve nmeperunae mromuny B.

BepxHi KiHI1l 1BOX BePTUKAJIBHHMX CTOBIIB, AKi 3HaXOAATHCA Ha BijcrtaHl
6,8 M opun Bij opHoro, 3’eamaHo monepedko. Bucora opgHOro croBma
11,6 M, a gpyroro — 7,8 M. 3HaliiTE JOBXKHHEY IONEPEUYKH.
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20. TenedonrmMil ApiT 3aBAOBKKH 15 M NPOTATHYTO BiA TenehOHIOrO CTOR-
Ia, /e BiH 3aKpinnenuii Ha BucoTi 8 M Big nmoBepxHi 3eMui, a0 OyaunKy,
Jie ¥oro sakpinmnm Ha BucoTi 20 M. 3ualigiTe BificTaEbL MK OyaMNKOM
i CTQBIOM, BBA}KAIOYH, IO APIT HE MPOBUCAE.

21%. 3 BepmMHM KBaJparta NPOBEEHO NEePHEeHJUKYNApP RO HOro IJIOMuM,
Biacrasi Biji KiHI# OBOI0 NEPHEeHARKYJIADA 10 PEINTH BePIUMH KBAJPATA
JopiBHIOTE @ i b (a < b). 3HAKAITE JOBXKWHY MepIeHAUKYIAPa i CTOpo-
HY KBajapara (puc. 14.16).

D
, a b

Pue. 14.15 Puc. 14.16 Puc. 14.17

22". 3 BeplIMHM NPSMOKYTHHK& IIPOBEAEHO INepHeHAMKYIAD ao ioro mno-
muHEK. BigeraHi Big KiHO#A HMBOro mepneHAMKYJspa 0 PEIUTH BEPIIWH
IIPAMOKYTHHMKA AOPIBHIOWOTE 4, b, ¢ (a < ¢, b < ¢). 3uaiigiTe HOBKUHY
IepUeHANKYIApa i CTOpOHM NpAMOKyTHuKA (puc. 14.17).

23. Pebpo kyba nopiBHIOE @. 3HAIAITE BifICTAHE Biji TOYKH IepPeTHHY miaro-
HaJei ofHiel 3 rpaHeii 10 BePIIMH MPOTHJIEKHOL rpaHi.

24. Niarosane BD, npsimoxyraoro naparteneninega ABCDA B .C D, nopis-
HIOE a, piarosanb AD, — b. 3uaiinite AB.

25. Ilpsima CD neprieHAMKYISpHA A0 ILUTONHHY IIPABNJIBHOrO TPHKYTHHKA ABC.
Yepes neatp O nporo TpHUKYTHHKA npoBeaeHo npamy OK, napanenbny
npsamiit CD. Bigomo, mo AB= 16v/3 cm, OK = 12 em, CD = 16 cm. BuaiigiTs
BigcraEs Big TouoK D i K o sepmms A i B TDUKYTHHKA.

26. ABCD — npsimoxkyTHuK, O — TouKa nepeTUHy ioro Aiarosaneil, Tou-
Ka M opgmaxoBo BijgjaneHa Bij ycix BepmmH npsaMoxyrHuka. Hosepith,
uie npsima MO nepneHANMKYJISpHA A0 IUIONMHE NPAMOKYTHHKA.

27. HosegitTs, uio cyMH BifcTaHeil Bij MPOTHIEKHUX BEPIIWH IAPaJenonrpn
Ma [0 IUIOIIWEH, AKa He IepeTHHae #oro, piBHi.

28", Bingcrani BepiunH A, B, C napanenorpama ABCD fo gesikol ruioiumnu jo-
pieuioTE 11 cM, 29 cM i 13 cv Bignosigno. 3HalgiTe Bigctans pij mici
ILIOIUHY [0 YeTBEPTOI BEPIIMHH.
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- NEPNEHAUKYAAP | MTOXUAA.
TEOPEMA PO TPU NEPMEHAUKYAAPU

Tabnunsa 13
NEPMEHAUKYARP | NOXUAA
Y npoctopi [ Ha naowmHi
AOQO — nepneHaHKyAAp
A A
R AQO — Biacrass | AO — Bifcrasn
o Bi TOUKH A Bij TOUKH A 1o
o [0 ILNOIMHA O npamoi a
B
AO 1 o T
o
T AO La
Oe€a
OB — upoeknis noxunoi AB OB — mpoexuis noxuioi AB
Ha IUIOIIMHY O Ha NpsAMYy a
A AB — noxuna A
AO < AB
(NepneHAUKYIADP € KOPOTIIHM 38
- HOXHNY)
/L%‘A/ | AB=4acC |&| Bo-o0C |
B O B (0] {
[ 4B >ac || Bo>oC]
TEOPEMA MNPO TPU NEPMNEHAUKYARPU
A A
h OB — npoexnia AB h
HA ILUIOIHHY O
¢ — npaMa o
¢ HA IUIOMmMHI o, B €
o B OB Lc f= 0

BN [NoscHeHHA A OOr'PyHTYBaHHA

[loEATTS NepHeHAUKYJIAPA i OXKIO0L B MPOCTOPL BBOAATEH 2HAJIONIYHO 10
BiAOBIIHMX MOHATE Ha muomuHi (tadn. 13).
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Hexaii naHO nDAOMMHY (L 1 TOYKY A, AKa He HANEWUTH mioumHi. IIpo-
BeAeMO IpPAMY 4, 10 INPOXOAUTE 4Yepesd II0 TOYKY i HmepHeHJAMKYJNspHa [0
mnomuEK .. TouKy nepeTMHY NpsAMoi @ 3 IUIOMUHOI (f TIO3HAUMMO 4Yepea
O (puc. 15.1). Bigpisox AO HasuBaeThCsA NEPneHIUKYAAPOM, ONYIIEHUM ia
TOUKM A Ha IUJIOIMHY ¢, Toyka O — 0CHOB0I0 nepneHduKyaapa.

Osnaverna. Bidcmannio 6id mouxu 00 naowunu HASHBAETHCHA NOBKHMHA
NepHeHIHKYIAPA, ONYymMeHoro i3 uiel TOYKH Ra NIIon[HHY.

Iloxunow 00 niowunru HABMBAETHCH TPAMA, 10 [EPETHHAE ILIOUUHY
i He mepneHAnKynsapHEaA 10 Hei. [Toxunow HasMBaIOTH TAKOM BiApIZOK, KM
CIIONYYae TOYKY, IO He HANEKNTH IUIOHMHI, 3 TOYKOK [UIONIUHY, SKI0 meif
BiZpi3OK He € nepneHAMKynsapoM o muommen. Kisens mporo Biapiska, mio
JIeXKUTE Yy IJIOLIMHI, HASUBAETHCH OCHO60I0 noxuJsol. Binpisok, sikuit cro-
JIy4a€ OCHOBH IEePHEeHAHMKYIAPA i IOXHNol, NpoBefleHnX 3 OAHiel Touku, Ha-
BUBAETHCH NPOEKYiE' noxunoi.

Ha pucyuky 15.2 3 Toukn A mpoBejieHO A0 IUIOIMHYA O IePHeHIUKYIAD
AO i noxuny AB. Touka O — ocHoBa NeplieHAUKYJISpa, TOYKa B — oCcHOBa
noxumnoi, OB — npoexiis noxunoi AB Ha IUIONUHY .

A A
- l\
l / kA 7
(0]
(0}
o B
Puc. 15.1 Puc. 15.2

Bnactusocti neprneBaukynspa i noxmioi B nmpoctopl anaioriysi Bigno-
BiJHUM BJIACTHBOCTAM Ha IUIOIIMHI.

Teopema 15.1. SAxumo 3 oavicl TOYKH, Y3ATOI 11032 ILIOUIHHOID, TIPOBEEHO 0

i€l IUIoIMHY NEePIeHAHKYIAP i HeRiJIBsKa MOXHINX, TO:

1) mepneHANKyNAAD KOPOTIIWN 38 OYAL-AKY MOXHAY, MPOBEAEHY 3 Tiel camoi
TOYKHM JI0 Ti€l 3K IIOLMHN; )

2) pisHi moxuni mawTe piBHI npoeknii, i HaBnaku, MOXuai, AKi MalOTL piBui
Ipoekii, piBui;

3) Oineina (328 [OBXKUHOK) NOXHKNa Mae 6inbINy MpoeKmilo, i HABNAKY, 3 JIBROX
noxunux 6inbioa Ta, y Axol nmpoeknisa Ginbina.

1 Toynime el BiApi30K HASMBAETHLCH OPTOINOHAJNBHOI, A00 NPAMOKYTHOWX, MpO-
ekuiero noxunol (Kome Bei MPOeKTYo049i NpsiMi NEepHeHABMKYIAApPHI /0 NAONIHHH TPOe-
nii). Haxni, ropopsiuy npo npoekmil, Mu GyAeMo MaTH Ha YBasi OPTOTOHAABHI NpOeKilii.



136 Poapin 4. NEPNEHAMKYNAAPHICTb NPAMMX | NAOLLMH Y NPOCTOP1

® Jlosedenns. Hexait AO — neprnieHAMKYJIAp, ONYIEHUI HA TLUIOLIMHEY O,
AB i AC — noxwii go niel mmomman, a OB i OC — BignoigHo X npoeknil
ua nuomuAy o (puc. 15.3).
1) Ockinskn AO 1 o, To AO 1L OB. Touni TPHKYTHUK A

AOB npsimoxkytamii, AB — rinorenysa, AO — Ka-

ret. OTre, AO < AB.

2) Slkmoe BUKOHYEThCsI piBHiCTH moxmaux: AB = AC o
(abo BigmosiaHo ix mpoeknit OB = OC), To nps- M
MOKyTHI TpukyTHUKE AOB i AOC piBHI 3a Kare- (4]

ToM i rinorenysoio (abo 3a ABoMa KaTeramu). OTiKe, B c
ojlep:kyemo moTpibHY piBHicTE mpoekiiii: OB = OC
(abo camux moxmunux: AB = AC).

3) Ockinbku 3a teopemoro Ilidaropa 3 HpsaMOKYTHUX TpUKyTHHKIB AOB
i AOC: AB? = AO? + OB? i AC* = AO” + OC?, 10 mepisHicTs AB > AC Bu-
KOHYETLCH TOAI 1 TINBKY TOJIL, KOJIM BUKOHYETECS HepiBHicT:E OB > OC.

Puc. 15.3

Teopema 15.2 (npo TpH nepueHIHKYAAPH). fxuio npava Ha rommHi nep
UeH/MKYJIAPHA MO MpoeKiil NoXMuIo0l Ha 10 IVIONHHY, TO BOHA NepneHauKy-
aspua i 7o moxumol. I HABNAKK: KO NPAMA HA IIONMAL, NePHeHIHKYIRDHA

N0 TIOXMJIIOL, TO BOHA MEPHNEHIHKYJIAPHA i N0 Mpoeruii noxnuioi.

® Joeederina. Hexait npama ¢ nuomusay o (puc. 15.4, a, 6) nepnesju-
KynsapHa a0 npoeknii OB noxunoi AB (a6o go camoi nmoxunoi AB). Ockinbxy
AO 1 o, 0 AO 1 c. Toni npama ¢ Oyie NeprHeHUKYIAPHA A0 ABOX NIPAMKX, 1[0
nepetuHawThes, — OB i AO (uu AB i AO). 3a 03HaK0I0 NEPNEeHIUKYIISPHOCTL
npsamoel i miomueY, NpAMa ¢ NepHeHARKYnsapHa ao womuau AOB, a otxe,
pona Gyne nepnemjuKynsipaa i go noxunoi AB (uum mo ii mpoeknii OB). ©

N N
Tl 7

Puc. 15.4 Puc. 15.5

al M

E [Ipwknagy po3s’AsaHHA 3apa4y

3axaua 1. Yepes peHTp oNMCAHOTO HABKOJIC TPUKYTHMKA KO0Ja IpOBefe-
HO OpAMY, NepPIeHAUKYIAPHY A0 IUIOMKWHYE TPUKyTHUKAa. JloBe-
JiTh, 110 KOJKHA TOYKA Hiel mpsAMOol piBHOBifAaIeHa Bij BEPIIHH
TPUKYTHUKA.
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Posd'azanmna

P Hexait v tpukyranky ABC uepes
nentp O ONMMCAHOIO Koja TPOBEAEHO
NpAMY a,” NepHeHAuKYJIAPHY A0 ILIo-
muaun ABC (puc. 15.5). Posrnsaunemo
JoBinbHY ToYyKy M € a. Cnonyuyaemo
Touky M 3 rTouxkamu A, B, C Bixpis-
kamu. IMoxuni MA, MB i MC mawoTs
piBui npoekuii (AO = BO = CO sk pa-
JiycH OIMCAHOTO Kona), oTiKe, 1i Io-
xum pieni: MA = MB = MC, a aua-
yuTh, TOYKA M piBHOBiAmanena Bij
BEPIIMH TPUKYTHUKA. <

b Sluehnl
¥ pauiit korGIrypauii pakTUYHO 3 TOY-
ku M, BuGpaniii Ha pgauiit npsamiii, mpo-
BEJIEHO JI0 IJIOHMHN TPHKYTHIKA 1e)-
NeHAMKYasp Ta moxmmi (pue. 15.5).
ToMmy poninbHO BHKOPUCTATH BijIo-
BifiHI BJIACTHBOCTi, SKi IOB’A3YIOTH
JOBXHWHW IIOXHUIMX, [IPOBEIEHNX 3 Ofi-
Hi€el TOYKHM [0 OfiHi€l IIOMMHK, Ta iX
MPOeKILi.

Bapaua 2. Bigcrame Big AaHOi TOYKM A0 TUIOMMHEM poMba AOpiBHIOE 8 M,
A J10 KO HOI 38 iforo cropiH — 10 M. 3HaiijiTe pajaiyc Kona, BIU-

CaHoTO B el pomb.

" Posé’azawma” UL NN

» Hexait paso pom6 ABCD i Tou-
Ky S, siKka BHAXOAWUTHECH 11033 IUIO-
muHoK pomba. ITpoBepeMo 3 TOYKH
S nepnesamrynaap SO Ha ILIOUH-
Hy ABCD 7a nepnesaukynsapu SK,
SM, SN, SL wua cropoEM pomba
(puc. 15.6). Toai 3a ymosow SO = 8 M
i SKk = SM = SN = SL = 10 M.

Puc. 15.6

Bepyus pgo yBarg, mo piBei nmoxm,
npoBefeHl 3 ofHiel TOYKH [0 OnHiel

OckinepKH BIACTAHB Bl TOYKH JO ILIO-
IMHA BHMIDIOKTE MO TeplIeHInKY-
NApYy, TO MH Maemo (PaKTHYHO Tep-
NeHAUKYJAD Ta MOXWi A0 IIOLWHM
1 MOKeMO BHUKOPMCTATH BIANOBIIHI
BJIACTHUBOCTI, AKi IOB'S3YIOTH JOBMH-
HHM NOXWJIMX, [IpOBEleHUX 3 OJHi€el
TOYKH JI0 ofiHi€l mwnommuum, Ta ix npo-
eKIiit.

IIlo6 obrpyETyBaTH, 10 OJAEPIKAHI
NMpoeKLil MOXUIMX € caMe pajiycamn
BIMCAHOTO B poM6 Kojia, 3PYYHO BU-
KODHCTATH TEOpeMy IpO TPH Ieprien-
MHUKYNSPH.

Ilnst oBr'pyHTYBaHHSA TOTO, IO TPHUKYT-
HEK SOK e IIpAMOKYTHHM, AOCTATHLO
BUKODHCTATH O3HaYeHHA NepreH/inKy
asiprocTti npamoi SO i mompuu ABCDH
(Toai npsima SO nepneHgUKEYAsSipIa J0
6yae-skol npsamol mmommen AR,
sokpeMa o npamoi OK).
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TAOHIK, MeIOTH piBHI Npoeknii, aic-
Taemo: OK = OM = ON = OL. Ockins-
im SK L DC, 1o OK L DC 3a TeopemMoio
upo TpH UCPNeHAUKYNAPH. AHaIOriv-
o OM | AD, ON 1 AB, OL 1 BC. Toai
Toulen () piBHOBigAaneHa, Big yeix cro-
pin pomba 1 € UeHTpu.4 K6. (, BINCAHO-
ro n pomb', a OK -— pagiyc nisoro Kona.
la npamokyrHOro TpukyTHHKa SOK
(SO 1 nn. ABCD, orwxe, SO 1 OK):
OK = JSK?-S0? =J10°-8% =6 (m).
Bidnogios: 6 m. <

3amnua 3. osenite, mo diazonanv xKyba nepnendukyispua 00 NAOWUHLU,
uwo npoxodumse uwepes kinyi mpvox pefep kyba, axi euxodsamo
3 miel camoi eepwunu, Wo i diazoHan.

L pfmage e YR Y

Poge s ok
» Posrnsinemo B Ky6i ABCDA B/C,D,
(puc. 15.7) piaronane BD,. Ockinbkn
DD 1 nn. ABCD, To BD — mnpoex-
uia noxunoi BD, na nia. ABCD. Ane
AC | DB (sx piarosHaXi KeBagpaTa
ABCD), orxe, AC 1 B D,.
Awnanoriuno D,C, 1 nn. BB,CC. Toni
BC, — npoekuisi noxunol BD, ua mi.
BB,C,C. Ane B\C 1 BC, (ax piaronam
knagpara BB C C), orie, B,C 1 BD,.
Takum umnoM, npsima BD, nepnesju-
KYJISIPHA [0 ABOX MpAMHX, IO Iepe-
runaorees, mwnomuau AB C. Orxe,
BD, 1 nn. AB,C 3a 03HaKOIO NepleH-
anryiaapaocri opaMoi i nnomuan. <

Komenwmap

Hns Toro mob AoBeCTH NEepIEHAUKY-
JASIPHICTB MPAMO] i MIION{MHY, BUKOPHC-
TAEMO BiALIOBIHY O3HAKY IepIeH[M-
KYJISIDHOCTI: ioBefieMo, 110 npsiMa BD,
NepIeHAUKYJISAPHA A0 ABOX NPAMMX,
AKi nepeTuHanTHCH, TUTOMMEM AB C.
IOns oOr'pyHTYBaHHS UUX IE€PIEHAH-
KYJAPHOCTEN 3py4YHO BHKODPHCTATH
TEOPEMY MPO TPM MepHeHAHKYIApH,
[OCHiJOBHO MPOEKTYIOUHN JAiaroHajb
BD, na pBi pisui rpani ky0a.

-

Puc. 15.7

' Tourka O € TOYKOW mepeTHHY AiaroEanel pomba, sigpiskm OL ta OM ne-
Tk HA opmEiil npawiii, LM — Bucota pomba (asanoriyvso NK — Tex Bucotra pombGa).
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3",

5*

3anuTaHHA ANA KOHTPONo

IlosicHITE, AK BBOAATEL NOHATTS NEPHEHAMKYJIAPA i MOXMAOT IO 1LIOTIIN
Ta NPoeKIil MOXMJIOL Ha IIOLMHY.

Cdopmynroitte BIACTHBOCTI NEPHEHJHMKYNAPA 1 MOXMUIIOL A0 TLHOLIMIHM,
HoseaiTs BNACTUBOCTI NEPHeHAMKYISAPA 1 NOXUIOL 10 TUIOLMHU.
Cdopmyioiite T€OpeMy Ipo TPU IEPIEHANKYISAPU.

HoBeaiTe TeopeMy NPO TPH MEPIEHANKYJISPH.

1%

2°,

4°,

. OcuoBa mipamigu SABCD — nIpsaMOKYTHHMK .

Bnpasn

Y xy6i ABCDA,B,C D, (puc. 15.8) anaiinitTe npoexuii giaronani A,C ua
BCi rpaui ky6a.

Ocrosa mipamimn SABCD — xeagpar ABCD. Dy c
Pebpo SA nepneHaMKynsipHe A0 IUIONWHU
ocuoBH. IlopiBHSTE NONMAPHO AOBMKHEHM Bijg- A
piskis SA, SB, SC i SD. O6rpyuTyiiTe pesyib- 7
Tar.

S e e

ABCD, AB < BC. Pe6po SD neprieHauKyJIgpHe -
no momuHEn oceoBu. Cepen Bifpiskis SA, SB,
SC i SD ykaxiTk HalilMeHIUM i HaiGinbmmii.
O6rpyuryiite cBiit Bubip. Puc. 15.8

I3 Touxku A 10 naHOL ILTOMHU TPOBEIEHO Mep-

NeHJUKYIAP i MOXHUIY, 10 NepeTHHaTE IIONUHY BIAMOBIHO B TOYKaX
B i C. 3maiigits poBxuHY Npoeknii noxunol AC, skmo AC = 50 cwm.
AB = 30 cm.

. Iz Toukm A fo gaHOl IJIOIMUMHY IPOBEAEHO NePHeHARKYIAD i moxuwny, mno

[epeTUHAOTh IUIOMMUHY BinoBigno B Toukax B i C. 3maigite Biapisok
AC, sxmo AB=8 em i £ BAC = 60°.

Biapisku nBox TMOXHMNIHMX, [IPOBEAEHHWX 3 OAHIEL TOYKH [0 ILIOLIMHW, A0
piBa0OIOTE 15 c¢M 1 20 cm. Ilpoeknia oamoro iz nux BiApiskie gopieuio
16 cm. BualigiTe NpeeKIio Apyroro Bigpiska.

. Bigpisox BC saBmoBxKH 12 cM € npoeknien Biapiska AC ma 1mioiluiy

o. Touka D nanexuth Biapisky AC i AD : DC = 2 ; 3. 3ualifite siapison
AD i #ioro npoek1iio Ha ILIOIUHY O, AKOIO BigomMo, mo AB = 9 cm.

. I3 Toukwy S mosa TIOHIMHOKIO O OPOBEAEHO A0 Hel TpH piBHI moxil SA, SH,

SC i nepnesguxynsap SO. [foBeaiTs, 0 OCHOBA NEpPHEHMKyaspa () ¢ uen
TPOM KO0Ja, OIIACAHOTO HABKOJIO TPUKYTHHKA ABC.
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.

1o,

L.

12,

13.

14.

15,

16",

17"

18.

19.

20,

Touka A apaxonTLCH HA BiJICTAaHL @ BiJl BEpIIMH PiBHOCTOPOHHELOI'O TPH-
KyTnuKa 3i CTOPOHOX d. SHAWAITH BIJICTAHB Bijf TOYKM A [0 ILIOLMHMN
TPHKYIIMKA. ’

¥V pisuobejjpeHOMY TPHKYTHHKY OCHOBA i BHcOTa JOPiBHIOWTE 4 M. [lana
TOWIKA po3MileHa Ha BifcTaHi 6 M Bij NOIMMHEY TPHKYTHHKA i Ha ofHA-
Koniii BigeTani Big #oro BepiumH, 3HAUAITE BijicTaHe BiJ AaHOI TOYKM /10
HCPIIKMH TPHKYTHHKA.

Bizcrani Bijg Touxkm A 0 BepLIMH KBajpaTa JOpPiBHIOIOTHL a@. SHalgiTh
BijicTane pig TouKM A JI0 NNOIMHU KBajpaTa, SKII0 CTOPOHA KBajpara
unopisHIoe b,

[3 ToukM HO DNOIQMHM HpoBegeHo ABI moxwii, ski gopiBHIOKTE 10 cm
i L7 cm. PigHnig npoerniii nux HDOXUIMX cTAHOBUTEL 9 eMm. 3HaligiTh
NMPOEKIi] MOXMIHX.

I3 Toukm mO MNOIQWHY NPOBEAEHO ABI MOXWJi. SHANIITH NOBMHHH IT0-
Xunux, aximo: 1) ogsa 3 Hux Ha 26 cm Oinelua Big gpyroi, a nmpoernii
noxwimx aopisHooTe 12 em i 40 em; 2) moxwmi BigHOCATHCH AK 1 @ 2,
a MPoeKIil MOXUINX AOPiBHIOITE 1 cM i 7 cM.

I3 TouKM A0 NNOIIMHM OPOBEAEHO ABI moxmii, siki gopisHIOKTE 28 cM
i 33 cm. 3HaliziTe BificTaHb BijJ i€l TOYKYU [0 IUIOMIUHU, AKINO IPOEKIil
NMOXUIMX BifiHOCATHCH 8K 2 : 3.

Ha pasomy 3o6pasensi kyba ABCDA B C D, npoBefiTh NePIeHANKYIAD
i3 BepmmEu B, Ha mwionmey ABD,. VkaxiTs npoexniwo Biapiska AB, ma
IO TUIOLIMHY.

Hano npamoryramii TpukyTEHNK ABC, ratetn sixroro AC i BC pisHi Biji-
norigao 20 ¢M i 15 cm. Yepes BepiunHy A NpoBe/ieHO IIIOHUHY (O, ITapa-
nenpuy npamii BC. IIpoeknisa ogsEOro 3 KareTiB Ha IO ILIOIUHY AOPiB-
Hioe 12 cm. 3HaliTE NPOEKIilo rinoTeRy3u Ha L0 ILIOI[HHY.

Cropoua pomba popisHioe 10 em, roctpmit kyr — 60°. Yepes opuy 3i
cropin pomba mpoBefeHO momuHy. [Ipoekmis Apyroi CTOpOHHW HA I1JI0-
muny gopisHice 8 cM. 3HaWAITHL Npoekmii giaroHaneil pomba Ha IO I1JIO-
MUHY.

‘[ 3aIMmINTHECA CHOPaBEJJIMBOK TEOpEMa IIPO TPH IEpPHeHVMKYIAPH,
SIKTI0 B i (DOPMYJIOBAHHI CJIOBa «OpsAMa Ha NJIOMIHMHI» 3AMiHHTH CJIOBA-
MH «IIpsiMa, DapajelibHa IUIOIHHI» ?

[lpava a nepeTHHaE NIOIMMHY O 1 He NEPHNEHAUKYISIPHA JI0 L€l ILJIOLH-
uu. Un icHyOTE V NIOIMHI O OpaMi, NIEepOeHAUKYJIAPHI g0 mpamoi a?
Hxino icHyOTH, TO AK Ix MoxkHa nobynysatn?

¥V kyb6i ABCDA BC D, nosenits meprmenjukynsipaicts npamux AC,
i BD.



§ 15. MepneHamkynsp | Noxuaa. TEopema Npo TPH NEPHIECHAMKYAN W 141

21°". Ha nanomy sobpaxensi ky6a ABCDA B ,C D, uposepirs nepuenjincyanp
ia sepmuEM B, Ha mnomuEy ACD,. VKaXiTh 0CHOBY 1LOIO NepHeHnKy
nspa.

22. Yepes Bepmmay A npsMoxyTHHKa ABCD nposesieno npamy AR, uepuen
JMKYISPHY A0 HOro mnomuun. 3Haiaits sigpisok AK, sikuo BA = 0 cwm,
DK =7 cm, CK =9 cm.

23. Sximo yepes HEHTD KOJIA, ONMCAHOINO HABKOJIO MHOMOKYTHHKA, IPOBCACIHO
npaMy, NepHesuKyJIapHY A0 IJIOIMHHA MHOTOKYTHHEKA, TO KOH(IA TO
Ka 1iei npsaMol piBHOBifIaneHa Biji BEPIIHH MHOTOKYTHHEA. Jlosenirn.

24. Slxmo geska TOYKa piBHOBiZIAJIEHA BiJi BEPIIMH MHOTOKYTHHKA, TO OCHO
Ba NepHeHAHKYNApa, ONYILNEHOTO 3 JaHOI TOYKH Ha IUIOLHHY MHOUOIYT-
HuKa, 3biraeThcsa i3 EHTPOM KOJIa, OMMCAHONO HABKOJO MHOTOKYTHHNKN.
HoseaiTs.

25", V piBHOGeIpeHOMY TPHMKYTHUKY KyT IpHu BepruuHi aopisxioe 120°, a Giv-
Hi cTopoEn — 1o 10 cm. Iloza NuOMMHOI TPUKYTHUKA JAHO TOYKY, KA
BijijaneHa Biji KOXHOI i3 BepmuH Ha 26 cM. 3HalgiTH BiACTAHL Bij Liel
TOYKH J10 INOINHUHN TPUKYTHHKA.

26", V rpuxyrauxy ABC £ A = 45°, BC = 12 cm. Touka S 3HAXOANTECA Bijl
iioro mnomMEM Ha BigcraHi 6 cM i Ha omHakoBill BiZcTaHI Bijg KOMKHOL
BepIIMHMA TPUKYTHUKE. SHAWAITH BiicTaHe Bijl Touxkm S g0 BepIIVH TPU-
KYTHHKA.

27*. Tpaneris BIuCcaHa B KOJIO, NPHYOMY MeHIA OCHOBA, AKa JOPIBHIOE
16 cm, erarye ayry 60°. Ha Bigctani 12 eM Bi) nnoiueau Tpanerii 3na-
XOAUTLCA TOYKA, PIBHOBiIaneHa Biji KoHOI 11 BepmuHu. 3HaligiTes Bij-
CTAHB Bijl i€l TOYKH /]0 BepIIMHU TPaIlerii.

28. V tpuxkytEuxky ABC croporn AB = 13 c¢cm, BC = 14 cm, AC = 15 cm.
I3 BepmuHH A npoBefeHO A0 HOro IJIOLIMHKM nepneHAuKynap AD zap-
JOBXKKU 5 cM. 3HalifiTe BigcTass Big Toukn D jgo croporm BC.

29", o nnommuE pomba ABCD, y sikoro £ A = 45°, AB = 8 cmM, nposejicho
nepuesaukynap MC zasposskk® 7 cM. 3HaiiaiTe Bigerass Big Toukn M
0 IPAMHX, SKi MicTATE cTOpOHU pomba.

30. Hxmo yepes HEHTP KOJa, BIHCAHOTO B MHOTOKVTHHMEK, IPOBEIEHO 1D
NeHAUKYIAPD A0 ILIOIMHA MHOTOKYTHHKE, TO KOHa TOYKa NepOeniuKy
napa piBHOBijlanesa Bijg cTOPiH MHOTOKYTHHKA. J[OBEHiTE.

31". fIxkmo TouKa piBHOBijjIaneHa BiJi CTOPIH MHOTOKYTHHKA 1 OCHOBA Iep
NeHAUKYNApa, ONYINEHOro 3 AaHOI TOYKHW OO HOro NNOUMHE, JIENCIT.
yeepeInHl MHOTOKYTHHKE, TO OCHOBA NEPHEHAMKYJIAPA € EHTPOM Ko,
BOUCAHOTO B MHOTOKYTHME. JloBeaiTh.
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JEE8I «v7 vix NPAMOIO TA NAOLMHOIO

Tabnunsa 14

KYT MDX NPAMOIO TA NAOLLIMHOMO
/ OCOBAUBI BUNAAKHU

i a a
—B'L“a“ @ ;
J [ ]|k

B0 — npoexmia AB
HA TLIOIIMHY O,

AO 1 oy i
- all o =
MfmAfp?maﬁWA 5 | |arewm e e |4@9=0°|la L ;I” AN

i MINIOIUHOIC O

B [losicHenHs 1 0BrPYHTYBaHHs

Tlanmo osHauenHs KYTa MIX IPAMOIO 1 IIOIUHOIO.

Osnavenns. Kymom min noxunow' i RAOWUKOI HAZHBRETHCH KYT MiX wicio
HOXMAOK TA Ti npoeKuico Ha miomuny. SIKIo npsamMa neprnesANKyIApEa 0
NACLLHHHM, TO KYT Mis HEH 1 IIoLMHOK BBaXKaIoTs piBnum 90°, a Axuo npsa-
Ma InapaJyieJIbHa notmuHi abo JeXHATE y NJIOIHHI, TO piBEEM 0°.

3 HasezeHOro 03HAYEHHS BHILIHBAE. AKINO @ — KyT Mix OpsAMO0 i wno-
o0, 10 0° < @ < 907 a SKno Y — KyT MiX INOXHJIOK i NJIOMMHOI, TO
0° <y < 90°.

Ha HpHAKJan, v Kyﬁi ABCDAIBICI‘DI (pﬁc. 16. 1) Mmeiﬂ ,[l;i&I'OHaJli AIB
Hinnol rpani Kyba Ha niIomuHy fHoro ocaoBr ABCD e siapizok AB (ockinbku
AA L na. ABCD), Orxe, kyrom mix A, B i mnonpsoo ABCD e kyt A,BA,
siknil popisapE 45°- .

Teopena 16.1. Kyt Mi NMOXHAOK i NUICIHACIO € HaliMeHnNMM 3 ycix KyTis
Miz nicro moxmaoK 1| MPAMMMHE, IO JeXaTs y AaHiil mronuai.

! Tepmin «moxmAA» MOXE O3HAYATH AK OPAMY, TaK i Binpisok, To6T0 KyToM Mim
BiApiskoM i nomuaO GYAEMO BBAJKATH KT MiX IIPSMOI0, INO MICTHTH AaHMt BiA-
pisoi, i Wicw naompErHEoKX-
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C, A
a
c ‘/( b / [
B (0]
C
& C
Puc. 16.1 Puc. 16.2

® [Josedenns. Hexait a — moxuia Ao MIOIUHY O, B — TOYKA NEPeTURY
noXuJiol 3 NJOIMEOK, b — IpoeKIis moXunoi, ¢ — NpAMa B TJIOLMHL O,
1[0 IpOoXoAuThH Yepe3 Touky B (puc. 16.2). IloTpiGHO foBecTH, IO KYT § MiK
HpaAMBMHE a i b MeHIIle KyTa Mi)k IPDAMHMH @ i ¢.

HAxmo ¢ L b, To rocTpmii KyT () MEHIIMI 32 npAMUE KYT MXK IpAMUMH @ i c.

HAxmo npami ¢ i b He nepreHANMKYNSPHI, TO Bi3bMEMO HA NMPAMilM g TOY-
Ky 4, Bigminny eig B, Ta Ii npoexnio O (Tozi AO 1 ). Ilposenemo 8 niomm-
Hi o nepuerukyasap OC o npsmoi ¢ Ta cnonyuaenmo Touxkd A i C sigpiskom.
3a TeopeMoio npo Tpu nepneHaurynspu AC L ¢. I3 NpSAMOKYTHUX TPUKYTHH-
KiB ABO i ABC:

sing= i%,

¢© < £ ABC.O
.- | npuxnap.u pO3B’'A3aHHA 3aga4

s S

Asi moxmni,

i Hexan JaHo TOYKY A, 3 sKol 10
OJIOIIHMHY O ITpOBeneHo ABi moxmuyui AB
i AC (puc. 16.3). OnyetuMo 3 TOYKH
A nepnesaukynap AQ Ha ILIOMUHY O.
3a ymosoro AO = a. OCKinbKU IpOeK-
misvmu moxunux AB i AC e BiamosigHO

I3 Toukm, AKa BijyianeHa Bix mio-

IWHN Ha BiICcTaHB ¢, TPOBEAEHO
ki yTBOPHOOTH i3
moluHOW KyTH 45° i 30°, a mimk
c00010 — IpAMME KYT. 3HAHITE
BijicTaHb MiX OCHOBAMM MOXHJIHX.

annwa ,Jmiﬁ\-tu K

- _AC
sin £ ABC = AR

Ockinsru AO < AC, 7o sin @ < sin £ ABC.
Vpaxosyioum, o i KyTH rocTpi, OIepRyeEMo

A

L/

Puc. 16.3

OckinbkH 6i0cmaHHO sul'? mourxu oo
NAOWUHL € O06XHCUHA Nepnenduiyni
pa, onywenozo i3 yiel mouyxku na nuo
WUHY, TO HA PHCYHKY OO 3anuui eaij
300pasuTH KpiM HOXHAMX Hepucijin
KyNnap, OpPOBEOEHMIl 3 [auoi ‘rotuicn
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wigpiskn OB 1 OC, To £ ABO —
Kyr Mk noxunow AB i mnowm-
nowy w, a 2 ACO — KyT MK noxmu-
N0 AC 1 nIoUMHOK . 38 YMOBOIO
Z ABO - 45° 1 £ ACO = 30°. Ockinpkm
AQ L v, To AO L OB i AO 1L OC. I3
HPHMOKYTHOTO TPUKYTHVMEA AOB:

AO
= =gJ2.
sin 45° a2
Is upsamoxyrHoro TpHKyTHUKa AOC:
i AP
AC —50° 2a. I3 npAMOKyTHOro

TpukyTHRKa ABC (AB 1L AC 3a ymoBOI10):
BC=AB*+ AC? =J2a* +4a* = a \/6.
Bidnoside: aJ6. <

Bamawa 2% Buaiygite kyr' Mix peGpom mpa-
BHJILHOIO TeTpaejpa 1

Ha jgadHy mronuEy (pme.  16.3).

ITepmr wim npoBoguTH oOYMCIEHHA

8 po3e’asanHi HeoOxiOHo 00rpyHmy-

eamu, wo dany eidcmamnv (Bif TOUKM

A0 nnowmmuw) i dani kymu (Mix no-

XHJIMMH i IUIOLHHOI0) NO3HAYEHO npa:

euavHo. NV npoyeci o04ucieHMA cnid

yrkaszyeami, 3 AK020 MPUKYMHUKQ 8U-

JHAYAECHMO enemenmu, i, AKW0 8in nps-

.&toxymuuix. noAcCHKs8amu 1omy.

Ilnas obumcnoBaNBEHOI YACTHHM POS3-

B'SI3aHHA MOXKe OYTH TAKUM:

1) i3 npsMOKyTHOro TpUKYTHHKA AOB
aHaiiTn AB;

2) i3 nmpAMOKYTHOro TpukyTHnKa ABC
auaiiTn AC;

3) i3 UpAMOKYTHOro TpuKyTHHKRA ABC
aHaiiT BC.

D

ILJIOIIH-

HOIO TpaHi, KA He MICTHTE LBLOTO
pebpa.

P Hexait ABCD — pasmii OpaBHIb-
uui rerpaegp. OnycTuMo nepueHgnKy-
nsip DO sa nnomuny ABC (puc. 16.4).
Topni AO — npoeknis pebpa AD Ha
wiownuy ABC, orxe, £ DAO —
Kyt Mixk pebpoMm AD i nnommHEON
ABC. OckinkKH B NIpPaBUILHOMY

C

Puc. 16.4
Komenmap
Harasaemo, 110 6 npasuibHoMy me-
mpaedpi eci zpani € npPasuibHUMU
mpuxKymHuKamu, momy eci iiozo pebpa
pisni mise coborw. OCKINIBEKH KYTOM MiX
MOXWJIOI0 1 NJIOIMHOI0O Ha3WUBAETHCH
KYT MiX 1i€r0 TOXHNoK Ta ii mpoexiri-
€10 Ha [LJIOIUUHY, TO ANA noOyaoBH KyTa

' Haragaemo, 100 3a/1a4y HA 3HAXOAKEHHA KYTA BBAXKAIOTH PO3B #38HOI0, HKIIO
3HAWCHO BeNMYHAY KyTa abo Oyae-aKy Horo TpUroHoOMeTpHYHY QOYHEII.
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reTpaeapi Bei pebpa pisHi Mix co-
6o (Hexalt DA = DB = DC = AB =
= BC = AC = x ), To moxuni DA, DB, DC
piBHi, a 3HAYKTL, PiBHI i IX Hpoexii:
AO = BO = CO. lle osuauae, mo TO4Y-
k& O € UEeHTpOM KOJa, OIMCAHOrO Ha-
BKOJIO IIpaBHMIILHOIO TpukyTHika ABC,
a piapizox AO — iioro pagiycom. Tomi

Mok pebpom AD (puc. 16.4) i nno
muHoK ABC poctatuno nobyaymwrn
npoexuio AD Ha mnomuny. JLin o
r0 NOTPIGHO ONYCTHTH MEePHeRjinKy
nap i3 Toukn D Ha unoummny ARC,
B orpumaniii xoudirypanii s rouicn
D npoBefieHO A0 IUIOLIMHM TPMICYTHN
Ka ABC nepneHAMKYJAP Ta MOXWJ.

A

V3 V3’
Iz pmpamoryrTHOro TpuKkyTHHMKa ADO
(DO 1 AO, ockineru DO L nn. ABC):

Tomy AOUINBEHO BHKOPHCTATH BIJIO
BifHi BracTHBOCTi, AKI NOB'AAYyOTH
JIOBYKHHH IIOXMJHX, IIPOBEJEHHX 3 )i
Hiel TOYKH A0 oAHiel NNOIMHHA, Ta IX

IPOEKILii.
B J_ 1 Crnip Taxkox ypaxysBaTH, 0 B Lift aa-
cos £ DAO=""p= AD x 3~ a4l Ha ODYMCIEHHA He aHOo Hodnozo

gidpisxa, i momy Ons W posé’'azanus

Bidnosiov: cos £ DAO= E 3pysHo 66ecmu Hesidomuil 6i0pisor.

Sayeanxcenns. Jlna npaBuabHOL IoO-
OymoBm pHCcyHKAa J0 Liel 3aga4i Heobxin-
HO 3BAXKUTH HA Te, IO TPUKYTHHK ABC e
300paxeHHAIM NPaBUJILHOIO TPHUKYTHHUKA,
a Touxka O — 300pa*keHHAM IOro IeHTpa
(Axwit 30iraeThcs i3 IEHTPOM ONHMCAHO-
ro koja). OCKiINBKM [EHTP NPAaBHJIBHOTO
TPHKYTHHKa JIeXKUTh y TOYIl @IEepeTHHY A
BHCOT, DicexTpHc i MegiaH, a MegiaHy Ipo-
EKTYIOTBCSI B MeJiaHM TPUKYTHHKa IIpO-
eKllii, To Ha pHCYHEKY Toura () IOBHHHa
3HAXOAWUTHCH B TOYL[l DEPeTUHY MeJiaH
AM i BK tpuryrEuxa ABC (puc. 16.5).

Puc. 16.5

3anuTaxHs N8 KOHTPOMIO

1. Ilfo HaswBAETLCHA KYTOM Mi MOXHJIOK i NJIOIUHOI?

2. Yowmy popiBHIOE KYT Mix IOpsiMo i mnomuHolo, siKio: 1) mpama nep-
NeHOUKYJIApHA A0 ILUTOLIMHY; 2) DpAMa NapasiesibHa ILomuHi; 3) npsama
JNeXUTH Y MIOHHHI?

3*. HoBemiTe, M0 KyT Mix IMOXUJIOK i ILNOIMHOIO € HAMEHLIMM 3 YCiX Ky
TiB Mi [i€I0 NOXKUNOW 1 NPpAMHAMY, SKi JEXKaTh V HaHI# naouyii.
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1°,

2°,

3°.

5.

6.

8

8"

%

10.

6 & 1

12%

13.

Brpasu

Y rybi ABCDA B,CD, (puc. 16.6) yxaxirs
KyTH M@ [JaHUMH MNOXHJIOK i IUJIOIIMHOIO:
1) AB, i nn. ABCD; 2) AB, i nn. ABC/D,;
3) AB, i nn. AA D D; 4) AB, i nn. BB C(C;
5) BD, i nn. ABCD; 6) BD, i nn. BB,CC;
7) B,C i nn. ABCD; 8) B/.C i un. CDDC,.
IHoxuna popisHoE a. YoMy AOpIBHIOE NPOEK-
gis giel moxmuyol HaA MJIOUMHY, AKINO MOXH-
Jia YTBOPKE 3 MJOMMHOK KYT, IO HOPiBHIOE:
1) 45°% 2) 60°; 3) 30°7

Touka A Bizanena Bij ninowMHU Ha BifcTrans d. 3HaAUAITE HOBKUHH
NOXHJIMNX, NPOBEAEHHX i3 Liel TOYKM HiJ TAKUMM KYTAMM OO0 NJIOIIHHN:
1) 30°; 2) 45°; 3) 60°.

HoBepiTe, o pisHi NOXWai, TPoBeeH] 10 IUIOIMHEM 3 TOYKH, AKA He Ha-
JICHHUTH MJIOIMHI, YTBOPHIOTE 13 IUTONIUHOKI PiBHI KYTH.

Axy dirypy Ha nuonnl (f YTBOPIOKTE OCHOBM BCIX IMOXWJINX, IO IIPOBe-
JeHl 0 ONOMMIN () 3 TOYKH, AKA He HAJNeXHTH IJOINNHL, i YTBOPIKTH
piBHI KyTH 3 ILIOIMUHOK 07

JoBepiTs, 110 NpoeKilis (OpPTOroHaabHa) OXKAIOL fopiBHIOE N06YyTKY el
MOXHJIOl Ha KOCHMHMYC KyTa, SKHH BOHA YTBOPIOE 3 IUIOLUHOW ITPOEKTY-
BaHHA,

Yu mMoxe KaTeT pisHOOeIpeHOoro NPAMOKYTHOIO TPHKYTHHKA YTBOPIOBA-
TU 3 IIONMIOKW, 10 MPOXOIUTH Yepes rinorenysy, kyT 60°? Axuii Haii-
6inpmuil KyT Mi2k KarTeToM 1 i€ nnonHHEoI?

HosegitTsk, mo 1psAMa, AKA NepeTHHAE MAPAJIeTbHI IIOIUHN, IePeTHHAE
iX i ONHAKOBHMM KYTaMH.

HoBeniTs, 1110 NAOMIMHA, AKA IepeTHHAE napajenbHi IpaMi, mepeTHHae
iX mig OITHAKOBMMH KyTaMH.

IlpsimMi @ 1 b yrBopoiOTH i3 nnommHOKW ¢ piBHi Kyrn. Ywm 6ygyTrs npsami
a i b mapanennui?

IlBi pisHi nnomuHu YyTBOPIOIOTH i3 AaHOK NpsiMowo piBHI kyTH. HK pos-
MiIleH] IIOIMHKM OHA BiIHOCHO APYTroi?

Ogzna 3 gBox MEMOODKHUX NPAMHX IDepeTHHaE NIOMUHEY moig xyrom 60°,
a ipyra ODepneH/uKyNAspHA 10 [niel nJommHEA. SHAWAITE KYT MK JaHUMHR
MUMOCIKHUMH TPAMHME.

Bigpisok sasmoBkku 10 M nepeTwmHae NNOMIMHY; KiHii H0ro sHAXOIATEH-
cq Ha pifgcraHax 2 M i 3 M Big mrommEN. 3EANHAITE KYT MiXK TaHHM Bij-
PiSKOM 1 IIJIOIIHEOIO.
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14. ¥V xy6i sraiigite kyT Mix giaroHawmo kyba i NiowmMHEOI OCHOBM.

15. Hano tpuryrauk ABC i Touxy K, sixa He HanexuTs Horo mnomuni. KD,
KE, KF — nepneHguKyJspH, onymeHi 3 ToUukn K Ha CTOPORM TPUKYT
«HuKa. Ili nmeprneHAuKymApPH OOHAKOBO HAXWIIEHI [0 IJIOIIUHU TPUKYT-
HuKa. JloseniTh, 1o Toyka K NPOEKTYETHCA B HEHTP KOJA, BUUCAHOI'
B TPHUKYTHHK,

16". Yepes cTOpOHY KBaJApAaTa IPOBE/IEHO IJIOLIMHY, SIKA YTBOPIOE 8 JlaroHa-
mo kBajgpata kyT 30°. 3HalAITE KyTH, AKi YTBOPIOIOTH i3 LI€I0 ILIOLIM-
HOIO CTOPOHHM KBajpaTa, 10 € NOXHJIHMHM 10 Hel.

17. Yepea kater piBHOOGEAPEHOro NPAMOKYTHOTO TPUKYTHUKA IPOBENEHO
IJIOIMHEY i KyToM 45° mo gpyroro karera. SHaifiTe KyT Mix rinmore-
HY30H0 1 ILIOIMHOIO.

18. I3 Touku, BijaneHol Bij NJOIIMEYM Ha BiCcTaHbL ¢, IPOBEOEHO ABI 110-
XuJi, AKi yTBOPIOOTE i3 nIon{pMHOKW KyTH 45°, a Mix coboro — Kyt 60°.
SHalIiTh BiACTaAHL Mi¥ KiIHISMHW MOXHJIHNX.

19. I3 Toukwm, BiZianeHol Bij NJIONHEM HA BiJICTAHL @, IPOBENEHO JIBI MOXMJII
nig kyrom 30° 1o nNOIUEA, NPHUOMY iX MpoeKnii yrBopooTs KyT 120°.
SHaliTe BiACTAHE MiX KIHIHMU DOXVITHX.

20°. Iz Bepmmun A xBaapata ABCD nepneHgMKyNsSpPHO A0 HOTO IJIOLIMEN
nposeneHo Bigpisoxk AK, mo gopiBHioe 3. I3 Toukm K onyigeHo Nepres-
aurynapu Ha croporu BC i CD, nepnesgukynsap iz Touku K 1o cToponm
BC popisaioe 6. BHaWIITE KyTH, AKi YTBOPHKTE IIi HEPHEeHIUKYIADPH
3 MJIONMHOK KBAIpAaTa.

21", OcuoBa piBHODEApPEHOr0 TPHKYTHHKA JIEKUTH y OJOIMHI o (INOI(HHA
TPUKYTHHKA He 36iracTbed 3 muomuHow o). Akuii is kyTiB 6insmmit: KyT
Haxuny 6iyHOl CTOpOHM 0 IJIONMHY O YH KYT HAXWUNY BHCOTH, ONIVIIe-
HOI Ha OCHOBY TPMKYTHHKA, /0 IUIOIUEN O?

22°, Kyt mixx npamMomo a i nnomuHowo o aopiBee 45°. Yepes Touxry ix ue-
pPeTHHY B IUIOLINHI ¢ nposBeaeHo npsamy b. Kyt mixk npamumm @ i b jjo
pisHOE 60°. loBeaiTs, uo KyT Mixk npsamoio b i npoekilieo npaMoi a Ha
IJOIIMEY O AopiBHIOE 45°.

23", Yepes cropory AC piBHOCTOPOHHBOTO TPUKYTHHKA ABC mpoBeneHo 1110
muay o. Kyt mixk Bucororw BD TPpHKYTHHEKAE 1 i€ MJIOLMHOK JopinHioe
B. BuaiigiTe KyT @ M npamMow AB Ta NIOL[MHOIO .

24. Iosepith, ujo siKimo sel Giuwi pebpa mipaMiZd yTEOPIOIOTE 3 NJOHHITOK
OCHOBH DiBHI KyTH, TO OCHOBOK TIiPaMiii € MHOTOKYTHHMEK, HABKOJO HKO
ro MOKHa ONUCATH KOJIO, 1 BeplllHHa HipaMij OPOEKTYETHCH B LT
ILOTO KoJa. '
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“ ABOTPAHHUI KYT. KYT MDK NAOLLMHAMM
Tabnuusa 16

ABOTPAHHWA KYT ;

Heozpannuil kym — dirypa,
yTBOPEHa ABOMA niBnoumHamu o i P
3i CNiJiLHOW HPAMOIO ¢, Ul IX obMemye.

’ Iismnomuey « i B — zpani [BOrpaHHOro Kyra,

a mpaAMa ¢ — pebpo ABOrPaHHOro KyTa.

AiHIMHUKA KYT ABOTPAHHOIO KyTa

C
M B

o ¢ — JiHiHHAHE KyT,
70 0° < ¢ < 180°.

£ AMB — niniliEMl KyT
(v L ¢, y nepetuHae o o npomeHio MA,
Y nepetrurac B mo npomerio MB)

MpakTnyHi cnocobu NobyaoBM AIHIMHOTO KyTa

/\B \
A/”i?:\B
e | : Ynr

M e ¢, C
MALlc(y rpaxi 0), SO 1 nn. ABC, OM 1 BC.
MB 1 c (y rpai B), Tomi SM 1 BC (3a Teopemoio Nmpo TpH
£ AMB — ni=iiiEni nepneHANKyAspw), Z SMO — miniiisuit

KYT ABOTPaHHOIo KyTa npu pebpi BC.
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Ilpopoewenun Tabn. 16

KyT MiX naowmHamu

Kym min nnowunamu —
Halimenmmii' i3 aBOrpaHHMX
KyTiB, YTBOpeHHMX BiamOBiz-
HHMH HiBIUIOU[HHAMH.
fAxmo nnommun o i f neperu-
HAIOTHCH N0 DpAMil ¢
i yepes Toury A Ha

it mpaMiit y gasux
. 8% 90 IIOIQMHAX [TPOBEICHO P
° < £ (o; B) i npsmia Le, b le, o - BY = O°
10 £ (05 B) = £ (a; b). awp || S0 D=0

Bl oscHeHHR i OBrpyHTYBaHH:

1. Jleorpansmii kyT. [lisBnnomuEy B npocTopi MoHa BBAXKATH IIPOCTOPOBUM
aHajoroMm npomMess. Toal asanoroM KyTa Mi» NpOMeHAMH Ha ILIOIMHI Oyje
KYT Mi NiBIJIOIBHAMH.

Osnauenna, JA6ozpannum xymom HASHBAETHECA (irypa, yreopeHa asoma
miBIIOIMEAMHY 31 CHiNBHOIO HPAMOIO, Mo ix o6Mexye (pue. 17.1).

ITiBnnoIqUHEM HaBWBAKIOTHECA ZPAKHAMU JIBOTPAHHOIO KyTa, & IpaMa, o ix
obmerxye, — pebGpom IBOrPaHHOIO KyTa.

IInommHEA, NepneHAMKYJIApHa Jo pebpa ABOrpasHOTO KyTA, DEpeTHHAE
ilforo rpasi no aABoxX npovensix. KyT, yrBOperMit DHMH IIpOMEHAMH, HA3ZUBA-
€ThCSH AIHIIHUM KYymom OBOTPAHHOTO KyTAa.

® Hexaii pano gBorpaHHUIl KyT, yTBOpeHHil mismiommeaMu o i B ai
crinpHOW npsamMow ¢ (puc. 17.2), i miomuHa ¥, NepueHAUKYISpHA 40 OPAMOl
¢, nepeTHHae miBOJommEA o i B Mo npomersx a i b BignosigHo. Kyt mimx
IpOMeHsIMM @ Ta b i € JiHITHHM KYTOM IOBOTO JBOIPAHHOIO KyTa.

Puc. 17.1 Puc. 17.2

! fikmo NpHM NHepeTHHI NJOMME yci yTBopeni msorpamui KyTH piBHI (yei kyrn
npsMi), To AK KYT Mix miomunamy BUOGHpaloTs GyAe-aKuil 3 BUX.
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3a Mipy JBOrpAHHOIO KyT8 NpHiiMAOTh Mipy BianorinHoro ffomy nixiiisoro
Kyra: Z (o B) = Z (a; b).

HMosenemo, 1o BeIHYUHA JIHIFTHOIO KYTa He 3aJ1e3uTh Bij BUOOPY IJIOMMHEH Y.

Hexait ¥ 1Y — nomuey, NepueHJuKyIsipHi 1o upsmol ¢, fKi HpoXoafAThL
uepes Toukd O i O wa upsmiii ¢ T8 nepeTHHAIOTH MiBNNOWMHK ¢ i  no npo-
MeHax a i a’ ra b i b ignosizso (pue. 17.3). Ockinbkn aBi pisHi 1wIomuHM,
nepueHANKYAApHi go oxuiei i Tiel camol npsimoi, mapaJsessHi, TOY || V.

PosrasiHemMo napajiesibHe NPOeKTYBaHHS B Hanpsimi npamoi OO ma mio-
muny vy, OckinsKH niBILIOMKBHEA O TPOXOANTE Yeped npamy OO i nepeTnnae
IUIOIMHY Y No INPOMEHIO @, a IJIOMMHY Y — [0 IIPOMEHI0 a', TO IpOMiHE
ad' € TpoeKLico NPOMEeHA @ Ha IUIOMMHY Y. AHasoriuno npomius b’ € mpo-
exiieo npoMenss b Ha muommHy Y. AJle 3a BJIACTHBOCTSMH IapaJie/IbHOTO
NpOEKTYBaHHS, K10 IUocKa dirypa F (HanpuKnan, KyT ML TPOMEHSAMW a
i b) nexuTh y MIOIMHI ¥, NapasiensHii IIOMMHI NPOeKTYBaHHA Y, TO il ITpo-
eKuis HA IJIOMMHY Y zopiBHIOE dirypi F. Orxe, KyT MixK npomeHsiMu a i b
NOPiBHIOE KYTY Mix npomensmu a’ i b, ©

Sxio mosHayuTH JiHIEEE KYT IBOrpaAHHOrO KyTa yepes ¢, TO 3 O3HA-
yeuus summsae, mo 0° < ¢ < 180°.
JBorpaHHNi KYT HASHBAETHCH NPAMUM, SKINO HHoro MiniitEME KyT npaMuil,

Kyrom mix asoma cycifiHiMB rpaHfgMy MHOI'OI'DAHHHMKA HA3HBATUMEMO
JABOIpaHHEMI KYT MDY BLAMOBiAHMMY NiBIIOI{MHAMME.

D c

e

- = -

A B

Pue. 17.3 Puc. 17.4

Hanpurnan, y ky6i ABCDA,B,C D, (puc. 17.4) kyT mix rpauamu ABCD
i BB,C C npsimmii, oCKiBKH BiAnoBiAHMI niniiiaNil kKyr ABB, nopisuioe 90°
(nnomuna ABB, A, nepnesaukyasipaa no pebpa BC i neperunae BinnosinHi
niBnAOIMEY 0 npomensax AB i BB, otxe, £ ABB, — niHilHN# KyT ABO-
rpaHHoOro kyrta 3 peGpom BC).

ITpaxmuwuni cnocobu nobydoeu ninilinozo kyma 960zpannozo Kyma

¥V sapauax, Juis posB’sS3YBaHHA SKHX HOBOAUTHCS 38CTOCOBYBATH JiHiHHI
KYTH, HE 3aBK/I¥ 3PYYHO KODHCTYBATHCH O3HAYEHHHAM JiHifiHOro KyTa. Tomy
JOUIJIEHO NaM’ ATATH JiesiKi MpakTH4YHi crocobu, AKI mosjermyors nobynoBy
JIHIRHEX KYTiB.
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Cnocif 1. fAxuio 3 Touxkn M, yaarol Ha pebpi ABOIPHHHOrO KYTi, HPOBOCTH
B oo rpausax nepnesaukyaapu MA i MB no peGpa, To KyT M tepuenm
KyJaspamu Gyne JiHiHHHM KyTOM IBOrpaHHOro Kyrta (puc. 17.5)

® 3a nobynosoio MA L ¢ i MB L ¢, Toxi 38 OGHAKOIO nepueupnicy
afgpHOCTI nmpAMol i miomMHM IomuHa MAB nepneHmuKymsapua o pedpn
¢ 1 nepeTMHAE rpaHi ABOrpaHHOro KyTa no npomeHax MA i MB. Orixe, an
osnaueHHAM KyT AMB piiicHo € niuifinuM Kyrom ABorpaHHOoro Kyta. O

Hanpuknan, mo6 y ky6i ABCDA B/ C D, (puc. 17.4) orpumaru ninifi
HUI KyT aBorpaHHoro Kyra 3 pebpom BC, focTaTHBO NOMITUTH, LU0 B rpani
ABCD AB 1 BC, a s rpasi BBC,C BB, .1 BC, orxe, £ ABB, — niuiiiunii
(i £ ABB, = 90° six xyr kBanpara ABB,A)).

S

c
M

M

A
Pue. 17.5 Puc. 17.6

Cnoci6 2. Sixuo 3 ToukH S, AKa JeXUTH B OaHIM i3 rpaneli NBOrpagEHOrO
KyTa, ONymeHo nepnesuryiasap SO ua ioro apyry rpass, To, JJIA TOro mod
nobynysaTu pinmosinnmii JiBHilEKIH KYT, IOCTATHLEO 3 OCHOBH JAHOTO NepIieH-
AuKyaapa (rouku O) ONyCTHTH NEPHeHIHKYISAp A pedpo ABOFPAHHOIO KyTH
i CNOJNyYMTH BiIPi3KOM Opep:kaHy Ha pedpl TOUKY 3 TOYKOIO S.

® Hexaii gaso georpanuuii Kyt 3 pebpom AB i rpansamu o i B (puc. 17.6).
Iz Touxn S € P onymeno nepneHAUKYIAAD Ha miuomuuy o (SO L o). I Touxn
O uposesiemo B rpaHi O nepunesaukynsap: OM 1L AB i cnonyuumo Toukn S i M
Bijipiskom. 3a Teopemoro 1Ipo TpH mepneHaukynspu SM | AB. Togi 3 Toukn
M Ha pebpi nBOTpaHHOro KyTa IPOBE/ICHO B HOro rpaHsx ABa IepHeHnKy-
napu go pebpa. Otixe, sk obrpysaToBaHo B cmnocobi 1, xyr SMO pgiiicho ¢
niHIfiHMM KyTOM JIaHOTO ABOrpaHHOTO KyTa. O

Baysaxcenns. Ilin yac 3anvcy posB’#3aHp 3aqad, HOB A3aHUX 3 JBOIrpall
HUMUY KYTaMH, Pe3yJILTaT, OOr'DYHTOBaHNI B MpakKTHYHOMY cnocoli 1, moxcna
BUKODHCTOBYBAaTH fIK BifiloMHII onopHHi#l dakxt. Ase obrpyHTYBaHus, Hnne
JeHi B cnocobi 2, JOBOAUTHECA HOBTOPIOBATH B PO3B’A3aHHI KOMHOL anpntl,
vV IKOMY BHKODHCTOBYIOTE Ileit crioci® mobynosu niniitnoro xyra. (Moncinpuil
BaplaHT 3anucy Taxkoro o0rpyHTYBAHHES HaBezieHo B Tabm. 15.)
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2. Kyt mimx naomuaamu. J[laMo o3HaYeHHS KyTa MiX IIOIIMHAMM,

Osnavennsn, Kymom misx nnoujunamu, moe nepeTHHAKTHCH, HASHBACTHCH
AajiMenumii' i3 JBOrpaREMX KyTis, YTBOPEHNX BiONOBiAEMMY NiBIJIOL{HAA-
muZ, Kyr MiM mapanensHuMH IoIMHAME UM NJOIMIMHAME, SKi 36iraornLes,
BBAYKAIOTE PIBHUM HYJIO,

SKINO NOSHAYMTH KYT MK [UIOLMHAMH 4Yepes (), TO 3 HABEAEHOI'O O3HA-
yeHHA BUILTHBAE, 1o 0° < ¢ < 90°. Tlokakemo, WO Aia TOTO 1WEO 3HATH
BEJHYMHMHY KYTa M IJIONHHAMM, O NePeTHHAKTLBCA, NOCTATHLO Yepes no-
BLALHY TOYKY HA NPAMIH IX NepeTHHY NPOBCCTH B KOMKHIH TUIOmMHEl MpamMy,
NepHeHIMKYJIAPHY A0 npamol ix nepernuy. Beanwunna kyra mim uuMn nps-
MHMM i NOpIBHIOE BeJIHYHHI KYTA MiZkK AaHHMH ILIOTHHAMA,

@ Jliitcro, mexaili aBi mnomuuu o i [ HeperHHAIOTHCH TO [pAMii
¢ (puc. 17.7). BubepemMo TouKy A Ha IpAMii ¢ i MPoBeeMO B IJIOLIHHI ¢
upsamy a L ¢, a B momusi } — npamy b L e. [Inomusa ¥, KA IpOXOaUTh
yepes npAMi a i b (mo nepervnalThes B Touli A) nepneHAHMKYJIApPHA J0
npAMoi ¢ (3a 03HAKOK NeprneHAnKyaAspHocTi npamoi i miomunn). Boua nepe-
THHAE 1[I NJOIIMHH o npsaMux a i b. 3a o3dHaAYeHHAM, KYTH Mi)x pignosij-
HUMHU IPOMEHSMM IpAMMX a i b € niHiHMMHM KyTaMH ABOTPDAHHHX KYTIB,
YTBOpEHMX miBrommpaMu nnomue o i B (i3 cninesow npamown ). Toxi
HaPiMeHIIMH i3 ABOrpaAHHMX KYTIB, YTBODEHHX BI/IIOBIIHMMHE MiBIUIONMHA-
MM, JOPiBHIOE HAWMEHIIOMY 3 KYTiB, VTBOPDEHMX BiJIIOBIAHHMM ITPOMEHAMU
npAMEX a i b, TobTo KyTY Mix numu npamumu. Orxe, Z (03 B) = £ (a; b). O

Hanpuxnan, v xkybi ABCDA B .C D, (pue. 17.8) KyT MiX ILIOIIMHAMHK
ABCD i A BCD, nopiBHioe KyTy Mk npamumu AB i A B, siki Jiexxath y Poariis-
HYTHX IUION[MHAX 1 MepNeHANKYJIAPHI 10 npaMol iX neperuny BC (ockinsKH
BC Lun. ABB A, ). Orxe, kyT mixx muiomuaaMmn ABCD i A BCD, nopisnioe 45°.

D, C.
winwy
E e
‘ A B.

Puc. 17.7 Puc. 17.8 Pue. 17.9

S

! flxkuio npu nepeTHHI IUIONIMH yCi yTBopeHi ABorpasHi KyTH pisui (To6T0 BCi
KYTH OpAMi), TO K KYT MDK niompHEaMy BHOHpaoTs Oyab-AKHIE 3 HUX.

2 MaroThcs HAa yBasi gBOrpaHsi KyTH, rpaEAMH KOMHOro 3 fKHX € OfHA& MiB-
IUTOLI¥HA TLTOLIMHY O 1 ofia niBNnoumrHa wionmHy 3, a pebpoM — NpsmMa nepeTuHy
A8HUX ILJIOLIMH.
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MR [Mpuxknagwv po3e’A3aHHA 3aaay

Bapaua 1.  BuaiiziTe KYT MiX rpaHsMy IPABHJILHOTO TETPAEDA.

~ Posé'azanns

P Hexait SABC — npaBuibHHE Te-
Tpaegp (puc. 17.9). Bispmemo Touky
M — cepenuuy peb6pa BC i cmonyunmo
ii Bigpisrammy 3 Toukamu S i A.

¥V npaBusbHOMY TeTpaeipi Bei pebpa
pipui (Hexait SA = SB = SC = AC =
= BC = AB = x). Omxe, TPHKYTHHKW
SBC i ABC — npaBuiibHi, a ix mefia-
HU SM 1a AM € BignmoBigHo i iX BUCO-
Tamu, Tobro SM 1| BC Ta AM | BC.
Toni £ SMA — nimiitHuil KyT ABO-
rpasHoro kyra npm pebpi BC (uexait
Z SMA=¢). Ockinskxu SM = AM = -I—zé
(Ax BHMCOTH TIPABMJIBHHUX TPHKYTHH-
KiB), TO 38 TEOpeMOK KOCUHyCiB i3
TPUKYTHHKA SMA:

SA%? = AM? + SM? — 2AM - SM - cos ¢,

g_3x 3x? 3x®

3sigcH cos@= =

-

Bidnoeidv: cos@= %

Harapaemo, 1mo 6 npasunibHOmy me
mpaedpi 6ci zpaHi € npasusbHUMU
MPUKYyMHUKAMU, MOMY 6¢i 1020 pehpa
pieni mixn cobow. Ana nobynosu i
HIffHOTO KyTa JBOIPAHHOTO KYTA PN
pebpi BC 3py9HO BHKOPHMCTATH IIPHK-
TUYHHA crocib 1 i orpumaTi B rpansx
JIBOTPAHHOTO KyTa [Ba MMePIeHIHKYIH:
pu o pebpa, mpoBejieHl 3 OgHIET TOY-
ku M (puc. 17.9).

Cnig maTu Ha yBasi, 0, ONYCKAIOWH
MePIeHAHKYIApH 3 Todok S i A ma
npamy BC, norpibro byne nosonuTw,
0 iX OCHOBYM 3HAXOJAATHCH B ONHIN
Touni. o6 yEHKHYTH LBOTO, 3PY9IHO
B3ATU cepeawHy Bigpiska BC, cmnoay-
YHTH BiIpI3KaMH IO TOYKY 3 TOYHA-
M S i A, 2 DoTiMm A0BECTH, 110 JIHCHO
OTPHMaHO nepueHANKYJIsApH go BC.
Heo6xisHo Taxox ypaxyBaTH, 11O 8 J3d
nponoxoéariic 3a0axi Ha OOHUCHEHHA
He dano xodunozo eidpizka. Tomy Ona
il po38’sisaHHA 3pYLHO 88eCmMU Hesidn
Muir eidpizok (i, KpiMm TOro, IOBHAYM-
TH HIYKAHUWI KYT 4Yepes ¢).

Yepes rinorenysy AB = ¢ piBHOGePEHOr0 NPSIMOKYTHOrO TPU-

Kytauka ABC (xyt C popisaioe 90°) npoBeneHo INOIIHHY (1,
AKA YTBOPIOE 3 IJIOCHIMHOK TPUKYTHUKA KyT 60°. 3uaiigites Bij-

i ﬁ&u:ﬂ T “Lwﬁ-

3anaua 2.
cTafk Bijg Bepumman C 10 TUIOIMEY O.
Po3é’azannsa
» OnycruMo nepneHaumKyasp CO

3 Touku C Ha nuomuAy o, Toui CO —
piferads Big Touke C 0 TUIOMIMHH O

(puc. 17.10). ¥V niomusi o nposesemMo

OM 1 AB i cioryusMo BiApisKOM TOY-
ku Ci M.

JIns Toro mob 3HailTH BIACTaHL Bij
Touke C mgo mnomuHK o (puc. 17.10),
HeOOXiIHO TPOBECTH NHEPIEHIHKYI
no mmonweE# o (CO L o). Tomy no6y
JIOBY KyTa MiXX HJIOIIMHOI TPUKYTHI
Ka 1 [IOHHMHOK ¢ 3PYYHO BUKONATH
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Touni CM 1 AB 3a Teopemolo Ipo TP
neprnesguryiIapu, tobro £ CMO —
JIHIAHMEA KYT JBOrpaAHHONO KyTa NpH
pebpi AB, orxe, £ CMO = 60°.

YV piBaobGenpeHoMy HPAMOKYTHOMY
TPHKYTHHUKY Bucor? TN € opHouac-
HO i meziaHow, Tomy AM :%AB:%
Toxi 3 NPAMOKYTHONO TPHKYTHHKA&
ACM: CM =§.

Is npamoxkyTHOro TpUKyTHHKa CMO
(CO 1L OM, ockinsrun CO L o):

c¥3,

CO=CM -sin60°= i

Bidnogide: c_;/_é <

3anuUuTadHHea 4N KOHIpoio

FPAHHIO KyTa).

HOI'O KyTa.

4.

OTPHMYIOTE JIiHIARI KYTH.
6.

KVTa Mi¥ JaHAMH IUIOIIHHAMH.

criocobom 2 nmobyosu aiHiitHOrO KyTAa.
V ueit cmocib MH 3aBXKIH OTPUMYEMO
NiHIAEWI KyT JABOrDAHHOrO KyTa SAK
roCTPHiIl KYT NPAMOKYTHOIO TPHUKYT-
Huka. Omxe, BeJMYMHA OJIEPIKAHOTO
rocTporo JiHiiiHOTO KyTa 3aBXAU [0-
PIBHIOE BeJIMYMHI KYTA MiX IUIOMIMHA-
MH, Y SKUX JIEXKATHL I'PAHL PO3riisAfyBa-
HOT'O JIBOFPAHHOIO KYTA.

Pue. 17.10

1. IlosacriTh, ska irypa HAaSHBAEThLCA JBOTPaHHMM KyToM (peGpoMm KyTa,

TlToacHiTH, AiK C3HAYAIOTE JIHIHHMI KYT JIBOrPDAHHOTO KYTAa.

3. Jlomemits, 110 Mipa JBOTPAHHOTO KYTa HE 3aJIEXKHTEL Biji BHOODPY JiHii-

IlosicHiTE, KOPUCTYIOUHCH MOJEJLIIO JABOTPAHHOTO KyTa, SK IPaKTHYHO
MOyKHA nolyaysaTi NiHIHUE KYT ABOTPAHHOTO KYTA.

5". JlomeniTh, {0 B Pe3VILTATI BUKODUCTAHHS NMPAKTUYHUX cHocobiB miticHo

.

JafiTe o3HaueHHA KyTa Mi MJIOHAHAMH.

7. JloBeniTh, M0 KOJIH Yepes AOBiJIEHY TOYKY HA MpAMii NepeTUHy ILUIONHH
NPOBECTH B KOXKHIN NIOmMMHI npaAMYy, MEepHeHAHKYISAPHY A0 IpaMoi ix
IepeTHHY, TO BEJIWYHHA KYTa MK UMM OPAMEME JOpIBHIOE BeJIMYMHI
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EEN Bnpasu

1°. SIguit xyr yTBOPIOE PEOPO ABOrPAHHONO KyTa 3 OVAbL-AKOI0 [IPAMOIG, TN
JIEIKUTH Y NJIonwHi #oro JixiliHoro kyra?

2% Ha pucysky 17.11 zobpakeno aBorpaHumii Kyt 3 pebpom BC. ¥Yianiry
JiHiMHUI KYT Okoro ABOrpaHHOrO KyTa, AKIo AP 1 mut. ABC i 8 tpukyr
HUKY ABC Z C = 90°.

P 0]

Puc. 17.11 Puc. 17.12

3°. B ocHosi nipamigu OABCD (puc. 17.12) nexwurs kBagpatr ABCD. Biune
pebpo OB uepnesguKynsapHe 0 IUIOIIHHHA OCHOBH. YKaXiTh JiHIHHUH
KyT JBOrpaHHOro KyTa 3 pebpom CD.

4°, TTisnIoINWHA, YV AKHX JEXATH JBa piBHOOeIPEHHUX TPUKYTHHKH 31 CILIL-
HOIO OCHOBOI), VTBOPIOKTH ABOTPAHHHI KYT. UM NpaBUNIbEHE TBEPIMCH-
H#A, [0 MeIiaHH, IpoBe/ieHi 10 CHiILHOI OCHOBY TPHKYTHHKIB, VTBODK)-
10Th niHiiteuil KyT ABOrpPaHHOrO KyTa?

5. Tpuryrtuuk MAB i ksaapat ABCD poamimjeHi TaKMM YHHOM, 1o MB
MepIeHNKYIAP A0 IUIOIIMHA KBAJpaTa. BeIMYHHY AKOTO KYTA MOMH
BBAXKATH KYTOM Mi ruomquuaamu AMD i ABC?

6. JIBi mnommun neperuHaoThes nin kyrom 30°. Touxa A, axa Jemurh
B opHil i3 nux miomme, Bignanena Bij Apyroi IJIONMHEH HA BifICTAHL .
SualifgiTe BiicTaHE Bij i€l TOYKHM [0 NPSMOL NEpPeTHHY ILJIOMINH.

7. ¥V xy6i ABCDA B,C D, sraiiftite kyT Haxury nuonpsn ADC, o nnonpHi ABC.

8. Karery NpAMOKYTHOIO TPHKYTHHMKA ROPIBHIOOTE 7 M i 24 m. 3naiijir.
BiZCTAHBL Bifi BEpLIMHYM NPAMOro KYTA IO IUIOINHHH, AKA HPOXOANTEH ‘¢
pes rinoreHysy i yTROPOE 3 IJIOIIUHOIO TPUKYTHHKA KyT 30°.

9. Yepes cropory AB tpukyTHEKA ABC mpoBefleEo IUIOMMHY O I KYTOM
60° mo nomMHEM TPpUKYTHHKA. Bucora CD tpuryTHEHKa ABC nopinmio
a. 3HaiAiTE BificTans Big BepmiMEN C TPHEYTHHKA JIO ILTOLI{MIN (L.

10. Yepes rater BC = g piBHOOepeHOTo NpPAMOKYTHOrO TPHUKyTHMicn ABC
(xyt C popisrioe 90°) mpoBeieHO ILUIOMIKUHY ¢, KA YTBOPIOE 3 ILTONLIIOIG
TpUKYTHHEKA KYT 30°. 3uaiiniTes BifcTaHe Big BepminHu A 10 1o o,
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. JloreniTh, mo IJIOmMMHA, SIKA [EePeTHHAE IapasielibHi MJIOIIMHK, Iepe-

THHAE IX IiJ OfHAKOBHMH KYTaMH.

12, 3uaijiite KyT MiXK IJIOIMHAMH, AKINO TOYKA, AKA JIE)KHTH HA ONHiN i3

HHX, BiJijiaJeHa Bij NpAMol NepeTHuHY IUIOMMHE yABivi nani, HIX Bix apy-
roi 1JIOIMHM.

13. Pisnobeapeni Tpuryrankna ABC i ABD 3i cnijisHOI0 ocHOBOIO AB nexars

Y Pi3HUX IJIOIUHAX, KYT ML SKUMH 0piBHIOE O SHAUAITE COS O, AKILO:
1) AB = 24 em, AC = 13 em, AD = 37 em, CD = 35 em; 2) AB = 32 m,
AC = 65 t, AD = 20 m, CD = 63 m.

14. JIpa pisHObeapeHVX TPHKYTHHKH MAIOTH CILJIEHY OCHOBY, & IX ILTOI[MHM

yreopowoTs kyt 60°. Cuispea ocHosa popisawoe 16 M, 6iuna cropona oji-
HOTO TPMKYTHUKA — 17 M, a 6iuni cTOPOHM APYroro mepneHAMKyJIapHi.
SHalAITh BiIcTaHE Mi)K BEPIIMHAMH TPUKYTHHEKIB, NMPOTHICKHHUMH 0
CHiJILHOL OCHOBH.

15". ¥ keanparti ABCD 4epes sepiuuny D napaiensso giaronani AC nposeje-

HO INIOMMHY ¢, AKa yTROpIoE 3 aiaronamwno BD kyr 60°. Yomy nopisHioe
KYT M) IJIOIWHOKO KBAJAPATA i MNOIMMHOK O?

16°. I3 Touor A i B, fKi JexaTs Ha pidHHX IDAaHAX JABOTPAHHOTO KyTa, OIy-

meno neprnennukyiapu AA i BB, na pebpo xyra. 3uaiinite: 1) Bigpisox
AB, sixkmo AA, = a, BB, = b, A B, = ¢ i gBorpaHHMii KyT AOPiBHIOE O
2) nporpaunuii KyT o, gKmo AA = 3, BB, =4, AB, = 6, AB=1.

17°. Pebpo xyba mopiBHIOE @. 3HaiijliTh Moy nepepisy Ky0a MNJIOIHHOIO,

L0 IIPOXOAUTH YEpes CTOPOHY OCHOBM, SKI0 KYT MIX [i€i0 IJOIHHO
i nnommHEOK ocHOBH JiopisHIOE: 1) 30°; 2) 60°.

18. Yepes uenrp O npasuiepHOro TpuKyTHHKa ABC nposeseHo o #oro mio-

IUHY TepneRguKyaap MO, AB=a+/3. Kyt mix npamoro MA i nno-
IOUHOKI TPHKYTHHMKa popiBHioe 45°. 3HalifiTe KYT MDX ILIOI[MHAMH:
1) AMO i BMO; 2) BMC i ABC.

19", Vei pebpa npasunbHOI TPUKYTHOI nmpuaM# piBHi Mixk cofoo. 3HaiiniTh

IKVT MK NJIOUIMHOK OCHOBYM NPH3MH i IJIOIIHHOK, KA IMIPOXOAHTE Yepes
nporunesxni sepmuan 6iunol rpani i cepenuny pebpa, IPOTHIEIKHONO 10
el rpadi.

20°. JloseniTe, 1o SKINO Bel JBOTPAHHI KYTH IPH OCHOBI Imipamigu piBHi mix

o600, TO OCHOBOK HipaMijli € MHOTOKYTHHUK, y SIKMHA MOXHA BIHCATH
KOJIO, 1 BeplInHA NipaMigy IPOeKTYETbCH B MEHTP LBOTO KOJIA.



§ 18. NepneHAMKYAMIPHICTE NADLLMH 157

- NEPMNEHAUKYASIPHICTb NAOLLMH

Tabanuxn 16

- NEPNEHAMKYNAPHICTL ABOX MAOLLMH
0O3HayeHHA

JABi naomuEN, MO NePpeTHHAIOTHCA, HA3HBAKOTHCH NEPREeHIUKYAAPHUMY,
HKIO KYT Mix auma aopismoe 90°,

3micr

o neperuHac f} o npswmiii ¢,

Yle,

<> |y nepeTHAE o Mo npaAMiita, | & £ (05 ) =90°
v neperunae o npamiith,

alb

O3Haka Baacmsictb

fAxmo b L o i f npoxoxaurs yepea b, | Axmo P L o, P neperunae o no a
Tof L o ib La (b nexurs vy p),
Tob L o

BN [(loscHeHHs W OBrpyHTYBaHH#

IToHATTS KyTa Mi) IION{HHAMM JO3BOJSAE€ O3HAYHUTH IEDIeHjN KV
HiCTH ILIONINH.

Osznayenna. JIBi nAowuHH, 10 NePEeTHRANTLCH, HASHBAKTLCH RepnenduKy
ARPHEMY, SKIO KYT Miz FuMy nopismoe 90°,
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Teopema 18.1 (o3anaka nepneHIMKYJIsipHOCTI Miommu). fxkmo naommnaa
INPOXOINTE Yepe3 NpAMY, neprelIHKyJIAPHY X0 APYrol NJIOUMEH, TO i N0~
INHHH Neprnes/IHKyIapHi.

® Jlosedenns. Hexait ¢ — panHa muomuua, b — npsama, NepHeHgUKY-
Jasipua o wiel mommuy (b L o), B — mrommuea, AKa MPOXOAHTE Yepesd NpAMy
b, i ¢ — upsma, no aAkiif neperunaoThes wrompeEn o i B (pue. 18.1). Nose-
JIEMO, 110 IUTOLWMEN O i [} mepneHAUKYISApHi. '

Ilposesemo B nnonuuHi o yepes ToYKy A nepeTHy npsamol b 3 njouu-
HOWO O (& OTXKe, 1 3 NPAMOIO €) MpAMY 4, MEPHEHAMKYJIAPHY A0 Npsamol c.
Ockinsgkn b Lo, Tob L cib L a. Toni, sax Gyno nokasaso B § 17, senmnunna
KyTa M ruomueaMu o i 3 gopiBHioe Benmumuni kyra Mix npavumu a i b,
AKI JIedKaTs Vv UHX IJIONMHAX i MepPIeHAUKYJISAPHI o TIPAMO] ¢ iX HepeTHHY.
Ypaxosyiouu, mo b L a, opepxyemo Z (o; B) = £ (a; b) = 90°. Orxe, nnomm-
oY o i [} mepnespukynspui. O

D, C,

>
)

-
1o
0

Puc. 18.1 Puc. 18.2

3oxpewma, y kybi ABCDA B ,C D, (puc. 18.2) zpani, sakxi nepemunawomucs,
nonapHo nepneHouKynapHi, ocKUILKH, Ak Oyio nokasaHo paHilne, KoxHe
pebpo Kyba (Hanpukaan, AA, ) nepneHANKYJIspHe /0 I'PaHi, FKY BOHO Iepe-
THHAE (HanmpuKJamu, xo rpasi ABCD). Orxe, IIONMHA, SKA IPOXOISTEL Yepes
ue pebpo (nampuksaz, mnomuaa ADD A)) 3a 03HAKOK MEPNEHAMKYISPHOCTI
IJIOIHH MepIeHANKYJIApHA Ao Apyrol uomueM (o mi. ABCD).

PosrnsineMo 11je OfHY BJIACTHUBICTH, KA HOB’SA3YE NEPNeHAHKYJIAPHICTH
JBOX ILIOIIVIH 1 NepHeHIUKYJISPHICTE NPAMOL T4 IJIOIHHH.

Teopema 18.2. lIpsamva, nposesieHa B ONHil i3 NBOX NMePNeBAUKYIAPHUX NJIO-
IHH NepHesIHKYJIAPHO N0 NpaMol IX nepeTHHy, NepneHIMKYIEpHa 00 ApYy-
roi mIonHHH.

® Jlosedenns. Hexait mepnieRMKyISpHI ionmey o i f nepeTunaoTses
110 IpAMiit ¢ i B iutommEi B nposeiero npaMy b nepHneHUKYAAPHO 10 HPIMOL
¢ (puc. 18.1). Ilosepemo, mo b L o.

ITpoBegemMo B DJIONIHEI O Yepe3 TOYKY A nepeTHHY npamux b i ¢ npamy
a, NepneHANKYISIpHY Ao npamol ¢. Toxi BenmunHa KyTa Mix upsvmumu a i b



§ 1B. NepneHAVKYARPHICTS NAOLLMH 159

ZOPIBHIOE BEJMYMEI KyTa MiX IuomuuaMu o i B, Tobro 90°, Omxe, upsimn
b NepHNeHIUKYNAPHA 10 OPAMHX 4 i ¢ NJIOIMMHM O, AKi MeperTHHanTLCH. 3n
03HAKOIO MepHeHIHKYJIAPHOCTI mpaAmoi i momueun b L o. ©

W [Mpuknagum po3e’s3aHHR 3apay

3anaga 1.

Hauo npsamy a i nuomuny o. I[Iposeaits yepes npsamy a mionm-

HY, MepIeHANKYIAPHY A0 IJIOIMHHA O,

Posé’'szanna

fAxmo a L o, 70 BizbMeMO JIOBiNIBHY
TOYKY B, fiKa He JEXXHUTH HA MpaMiii a,
i yepe3 OpaAMY TA TOYKY 1034 HelO Ipo-
BesieMo omuny y (puc. 18.3, a). 3a
03HAKOI IEePHEeHANKYISAPHOCTI ILIO-
muHE Y L o.

SIlkmo pana npsma He HepHeHIHKY-
NSAPHA 10 IJIOIMHY O, TO BisbMeMO [0-
BUIBHY TOYKY A npsiMol a i nporegemMo
yepes Hel npamy b (puc. 18.3, 6), nep-
NeHIUKYIAPHY 10 TJIOIHHEY o,

Yepes nmpami a i b mpoBoaMMO IIIOMIHU-
Hy (3. 3a 03HAKOI0 MepIeHAHKYIAPHOC-
Ti mpsimoi i momueEM § L o <

Komenmap

Ile sazaua ma ysBmoBany nobyposy,
AKa (PEKTHYHO € B3aBJAaHHAM Ha JI0
BeJleHHA IcHyBaHHA Oirypu, imo an
JIOBOJIbHAE NaHUM ymoBaMm. Sk 3asmn-
yasiocsd B § 4, 1e 0BeIeHHS IMOBHHHO
cnupaTucs HAa BianoeigHi axciomn Ta
BJIACTHBOCTI cTepeoMeTpu4HUX (iryp.
3oKpemMa, CJiji BHKOPVCTATH Pe3yJikTi-
TH, posryisinyTi B § 14: vepes dosinbhy
MOYKY Npocmopy 3a684du MOIHA npo
secmu €OUHY NPAMY, nepneHourKynap
HYy 0o 0aHOi NAOWUHU.

Jasi Toro mol moBeCTH NEPIEHAUKY-
agpHicTs gaxoi i nofygoeanol nuomuy,
MOXKHA CKOPHCTATHCH O3HAKOIO MNep-
MeHAMKYJIAPHOCTI MAOUIMH (I8 1IHOI0
JIOCTATHLO 3’scyBaTH, uio nobyposann
IJIOIIHMHA HPOXOJAWUTE Yepe3 MpaAmy,
HepneHIHKYISPHY J0 JaHOI IJIOIIHHHM ),

Puc. 18.3
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;m&-_ ~ JlosepiTe, 10 NJOUMHA JiHIHHONO KyTa NepneHuKyJsapHa N0
°  KOKHOI rpa”i JBOrpaHHOTIO KyTa.

Pose'asanusn

P 3a osHAYEHHAM JIHIHHOrO KyTa
Horo nJIOUIMHA Y eplneHANKYIAPHA 10
pebpa ¢ (puc. 18.4). Ane KoKHA rpaHb
(0. i §) nBorparHOrO KyTA NPOXOJMTH
yepesd IpAMY ¢, TepHeHIHKYIApHY
no mnommeEM Y. OTike, 3a O03HAKOIO
HepleHANKYIAPHOCTI mIomMH Y 1 o
iy LB.

Komenmap

Jns pnoseieHHs! NepHeHAUKYISIPHOCTL
IBOX [UIOIIMH MOXKHA BHKOPHCTATH
03HAKY NepHeHANKYISPHOCTI MIIOIUH,
a ANS LBOTO JOCTATHLO 3'SICYBATH, L0
OJIHA 3 [UIOLIMH MTPOXOJUTE Yepes 1ps-
My, HNEepHeHIuKYISPHY 10 Apyroi mno-
LUIMHMA.

Bapgaua 3.  JloseniTh, 10 KOAM 3 TOYKH, HKA JeKHUTH B OHIN 3 NepreH M-

KYJAPHUX NAOIMU, ONYCTHTH HNePNeHAUKYNAP Ha Hpyry nio-
UMHY, TO UeH NePneIuKyaap JeRaTime B nepurii nyonmai.

p Hexail mmommau o i [} nepriengn-
xynapai (B L o) i neperunanrses no
nmpsamiii ¢ (puc. 18.5). Onyerumo 3 jne-
AKol Tourd A € f§ nepnenaurynsp AO
Ha ion ey o, (A0 L «). lNpunyetumo,
1o AO me nexuts v wonusi B. Ilpo-
BeeMo B naomuni [} uepes rouky A
nepneHauKyaap jo npsmoi ¢ (AO, L ¢).
Tozi 3a Teopemoio 18.2 AO, 1 o. Onep-
ajy, 10 Yepes ToOYKy A NpOXOoAATh
OBl mpsivi, NepueHHKYIAPHL 0 1L10-
WMHH o, a8 e nemoxanso. Omxe, AO
JeHHATH Y maommHi fb. <

Komenmap

Jlns poBeneHHS BUKOPUCTAEMO METOJ
BiJl CYIIPOTHBHOIO: MPHITYCTUMO, IO
MepPNeHANKYIAD He JIeXHUTh y Nepimiii
IJIOIIHHI, 1, BHKOPHCTOBYIOYH TEOpeMY
18.2, nobyayemo me OOuUH TepreHmn-
Kyasap 3 gaHol Touxky no mnomman. e
pU3Befie JI0 CYNepevHoCTi 3 efUHICTIO
TAKOI'O NEPHeHAMKYIIsipa.

Taxkum YUHOM, HALe PUITYIIEHHA BU-
SIBUTHCS] HENPABUIBHMM, a 0Te, Iep-
NeHAUKYIISID MTOBUHEH JIEMATH B Nep-
i mionMHi.

Puc, 18.4

Puc. 18.5
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3apawa 4. JloseniTs, MO KOJM B NJIOUMHEH, AKi NEPETHHAIOTHCH, NCPHeN-
JIMKYJSpHL 10 TPeThOl MICIMMHH, TO NpAMa IX NepeTuHy unep-
NEeHIMKYIAPHA A0 Wiel (TPeTrol) NJIOnMHN.

* Pose’ssanns

P Hexaif nommen o i f neperuna-
I0ThCA 110 npsaMiil a (puc. 18.6) i nep-
neHAUKYAApHi o muomuun y (@ L y
ip Lv). BisbmeMmo poBinkHy TOUKy A Ha
npsamiit a i npoBenemMo yepes Hel nps-
MY, MepnedguKyIApHY [0 IJIOLHHH Y
(AO 1 v). 3a ponepeaHb00 BIACTUBIC-
TIO IIfl IPAMA JIEKUTE 1 B TUIOLMHI O,
i B mommHi B, To6ro BoHa 36iraeTscs
3 npamMow a. Toxi Hs npaMa neprneH-

LIRS W= s o e At

 Komenmap
CnpobyemMo 3acrocyBaTH pe3ynwTAT,
OOr'PDYHTOBAHUE y HonepeaHLOMY HpH
Knajai, A0 TOYKM, y3AT0l HA MpAMii
nepeTuHy MNepIIuX ABOX IUIONLUIL,
i BpaxysaTH, M0 fABi pisHi ILTOLIMNIMN
MOXYTE MATH TiJIBKH OLHY CIIJIbHY
npsiMy — npAMy ix neperuny.

JMKYISAPHA [0 TIAOIMHEM Y. <J

3anuTaHHA ANA KOHTPONO

1. [aiite o3HauYeHHS NepneHAUKYIAPHOCTI ABOX IJIOIMH.

2. Chopmynioifre 03HaAKY MNEPNEeHAUKYJIAPHOCTI IBOX INJIOLIHH.

3’. Hosexitk 03HAKY NEPIEHJANMKYIISIPHOCTI IBOX ILIOLI{MH.

4. CoopmymoiiTe BIacTuBicTh, SKa IOB'S3YE NEPNeHAUMKYJISAPHICTL OBOX
IJIOIMH Ta MepIeHIUKYIAPHICTE NpAMol i IJIONIMHA.

5°. Hosexits BracTusicTe, sIKA NOB f3YE€ NEPHEHAMKYIAPHICTE ABOX TLIO-
LIUH i NepneHgUKYIAPHICTE NPSAMOI T4 IJIOLMHH,

BN Bnpaen

1°, Ilnouiuua o nepreHAUKyIsSpHA Ao moumen . Yn 6yae gosinsHa npama
NJOLUMHU O, Nepnenaukyasipra no mnomuuu B? (IIpoimwocrpyiiTe Bigmo-
BiJip Ha Mofeni nepHneHAUKYIIAPDHUX IJIOLIHH.)

2°, Jlei niomuHY NeprneHAuKYaAApHi. YKaxiTs yci MoKNIHBl BUNAAKHA poaTa-
IOVBAHHSA NPSMOI, SKa JIEIKUTH B OofHi# nuouiuyi, BigfHOCHO OpaMol, 10
nexuTh y apyrii mionuri. (IlpoimocrpyiiTe ceoto Bignmoeigs Ha mogei. )

3°. Yu npaBUNBHO, IO IUIOL{HHA, SKa MPOXOAUTH Yepe3 MOXMJIY A0 IHHION
IUIOLIHHHU, 3aBIKHU He NePHeHANKYISAPHA o i€l mionmuamu?

4°. Yp mpaBHIbHO, IO ORI NJIOL{MHY, NEPHEeHAHKYIAPHL A0 TpPeThoi, mmapa-
nenpHi?

5°. Yu npaBuibHO, 0 NpAMa 1 niaomuHa, DEPNeHANKYIAPHL g0 1HMOT 1o
[MHY, napaiensHi mixk cobowo?

6°.

IInounua i npsama napanensHi. Yn npasuibHe TBEPIMKEHHA, IHO IO
UIMHA, TePHeHAUKYIAPHA 10 i€l IUIONMHY, TepPHeHAUKYIapHa i 10 ici
npsaMoi?
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7. Ilnomuua i npsaMa napasensHi. Yn Oyae npaBuasHEuM TBEDPIXKEHHS, 1110
ILIOLIMHA, MepUeHANKYAAPHA 10 NpAMOi, NeprIeHAuKYJIAPHA 10 i€l nmio-
muHu?

8. Ckijnpky mIOMMH, NepHeHANKYISIPHMX A0 AAHOL IUIOIIUHM, MOXHA Npo-
BECTH Yepes fany npamy?

9. [loBeniTh, Mo rpasi OPSAMOKYTHOTO Napaieneninesa, sKi MepeTHHAIOTE-
€d, MONAPHO NepleHHKYISAPHI.

10. Nlosezirs, mo B Ky6i ABCDA B C D, nepepisu AA C .C i BB D,D nepnes-
mukynapHi. (Ockineky ni mepepisu npoxoasiTh yepes piaroHanl rpanei
Ky0ba, To ix HasusalTh diazonarbHUMU nepepisamiL.)

11. osenits, mo depes Oyab-AKYy TOYKY NPOCTOPY MOKHA IPOBECTH ILNIO-
IQUHY, MEePNeHANKYIAPHY [0 AaHol niaomMHEN. CKIiMBKH TAaKUX IUJIONMH
MOXXHA IpOBeCcTH depes3 JAaHy TOYKYT

12°. BeprukanpHicTh CTiHM 11ij1 yac OyiBHHIITBA MEPeBipsaIOTE 38 AOIIOMOT0I0
pUcKa (WwHYpA 8 TArapuem). Ko WHYP MIBHO NPHIATAE 10 NOBEPXHi
CTiHH, TO BBAXKAIOTH, M0 BePTHKAJBHICTL BUTpHMaHO. Ha YoMy I'pyHTY-
€TheA Takuit crnoci6 nepesipku?

13. PienoGenpennii npamMoxytHuil TpukytHuk ABC (£ C = 90°) neperunynu
no sucori CH taxkum umHOM, mo miaoipeu ACH i BCH yTBOpHIMH nps-
mui Kyr. 3HaiigiTe xytu: 1) AHB; 2) ACB.

14. Yn icuye TpuxyTHA mipamiga, y ski#f TpH rpasi nmonapHO NepHeHANKY-
napHi?

15. Yu icuye yoTUpHKyTHa mipamiza, y fikii asi nporumesxkHi 6iumi rpani
NepneHauKYNApHL 0 ocHOBUAT

16. Yn icuye nmipamina, y sikiii Tpu 6iuHi rpami neprnewpguKyJApHI 1o oc-
HOBH?

17*. Jaso npsiMy @ i MUIONUMHY O, He NepHeHUKYNApHY no npamoi. Jlosenirs,

o Bei npaAMi, AKI NepHneHANKYIAPHI 10 IUIOMKMHEU ¢ i nepeTHHAITH NPs-
My @, JIeaTh B OAHil IJIONMHI, NeplneHauKyAApHiil o IOMMHHK O.

18. Iz Touox A i B, Aki seskaTh y ABOX NepHEHJUKYISPHHX JIOMMHAX, OMy-
mieHo nepreHauKyaapu AC i BD Ha npaMy NepeTHHY IJIOIMMH. 3HAHAITE
IOBKMHY Bigpiska AB, sxmo: 1) AC = 6 m, BD = 7 M, CD = 6 m;
2)AC=3m,BD=4mM,CD=12m; 3)AD=4mM,BC=TM,CD=1m;
4)AD=BC=5m,CD=1mMm; 5)AC=a,BD=5b,CD =c; 6) AD = a,
BC=b,CD=c. .

19. Touxa sHaxonuTLCs Ha BifcraHsAX a i b BiX IBOX HmepHeHAMKYNAPHUX
IUIomMH. 3HAHAITE BiAcTaHe Bifg miel TOYKM 0 mpAMOi MEepeTHHY ILIO-
muH (puc. 18.7).

20", Ilnomuau o i  nepnenguxkyaAApHi. ¥ iUlomMEI O B3ATO TOYKY A, Big-
CcTaHb Big sixol #10 npsamMol ¢ (niHil neperuny minounmu) gopiseoe 0,5 M.
V¥V nnomusi  nposenero npamy b, sika napanensHa npamii ¢ 1 Bignane-
Ha Bip Hel Ha 1,2 M. BHa#igiTe BifcTaHb Bif TOuxM A no OpAMoi b.
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21°.

22",

23",

25.

27,

28"

\ b AN

Puc. 18.7 Puc. 18.8

IleprenaukynsapHi nuommeyn o i f neperunawTeCa N0 npamiii ¢. ¥ nno-
muHi ¢ nposesieso npamy a |l ¢, a B nnomusi B — npamy b || ¢. 3nadigits
BicTaHEb Midk NpAMEMH @ i b, sKm BigcTaHe Midk nDpsMUMK a i ¢ QO-
pisaioe 1,5 M, a Mixk npamume b i ¢ — 0,8 M (puc. 18.8).

IlnoumHEyM piBHOCTOpPOHHIX TPUKYTHHKIB ABC i ABD nepneHnukynapul.
Buaiigite kyT: 1) Mmix npsamorwo DC i wroumsow ABC; 2) Mix momuHa-
mu ADC i BDC.

Ilnomyawn o i f Baaemuo nepnesauKynapHi. [Ipama | neperHHaE IUIOMUHN
oif B roukax A Ta B BiANOBiHO, YTBOPIOKYH IIpU HBOMY 3 KOMHOIO
3 NJIOIUHE KYTH, PiBHI . 3HAHAITL NOBXKHHY BiAPisKAa, KIHIAMM SKOIO €
npoekii Toyok A i B Ha nigiI0O nepeTuHY HaHUX IJIOUIMH, AKIIO AOBXKHHA
Bigpiska AB fopiBHIOE 4.

IInomuuan pisHoGenpeHoro TpuxkytHuka ABF 1 xeanpara ABCD
nepneHAUKYNsApHi. 3HaligiTe BiacTank: 1) Bixg Touku F po npsamoi CD;
2) Big Touku F o meHTpa KoOJ4, II0 IPOXOOUTE Yepes Touku A, B i ueHTp
O xBanpara, SKIO CTOpoHA KBajpara popisHioe 32 i AF = BF = 20.
Ilnomynu ABC i ABD yTsopiolots KyT 45°. Bigomo, uio AD = 3, AB = b,
BC = Jé; DA 1 AB, CB 1 AB. 3uaiinite: 1) Bigpizox CD; 2) Kyt Mimxk
npamvow CD i muomunuor ABC.

TlpamvoxyTHHKR ABCD i ABMK nexarb y B38€EMHO IepOeHAHKYIAPHNUX
niomuHax. Yu npasuibHo, mpo: 1) AC L AK; 2) AM | AD; 3) AC L AM?
Haso PABC — npasunbHuil Terpaenp 3 pebpom 8. Yepes sepmmuy (¢
NpPOBEJEHO ILIOIIUHY O, AKA NepreHANKYAApHa 10 pebpa AP. 3uaiplte
nepuMeTp i oIy TPUMKYTHHKA, BEPIIHHAME SKOTO CIYXKATh TOYKH e~
PeTHHY IJIOLMHHE o 3 pefpaMH NaHOTO TeTpaenpa.

3o6pasite Ky6 ABCDA B, C D, i nobyzyiire #oro nepepia Iiou#HoK, o
npoxoauTs yepes: 1) pebpo BB, nepneHAuKynspHO 10 miomuku ACC ;
2) pebpo AB nepnernurynspHo no mnomuuu AB C;; 3) pebpo HC nep
MeHAUKYAApHO n0 mromuan ABC,.
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§19  BIACTAHI MDK TOUKAMM, PAMAMM TA MAOLUMHAMM

Tabnuoa 17
BIACTAHb BIA TOUKK AO NAOLLKWHU (p — BIACTAHB?)
O3HaveHHs MNpakTHuHi NPUHOMKU OTPUMAaHHA BIACTaHI
BiA TOUKW AO NAOLLMHW

Ilporogumo KM 1 o SO 1 . ITposoauMO Yepes TOY-
(Me a) Tposogumo KM | SO. Ky K mnomuny L o
Topmi KM 1 o. (P neperunae o no AB).

ITporopumo KM 1 AB.

Toni KM 1 a.

K s 1!(
l

]
LT L b

KM = p (K; o) KM =p (K; a) KM =p (K; o)
BIACTAHD (p) MDK NAPAAEABHUMMWA BIACTAHD (p) MPX NAPAAEABHUMWA
NPAMOIO | NTAOLLIUHOKD NAOLLWHAMU

. 4 AR
4 / A /

alo,Aea Bla, Bep
pla;a)=p(4; o) p(B; o)=p(B; a)

BIACTAHb (p) MDK MUMOBDKHUMUW NPAMUMU

Bidemannio misic mumoGizRUMU NPAMUMU
HAE3WBAETHCA JOBXKHHA iX CIiILHOrO
NepHeHHKy AApa.

Ilpsami @ i b — mumobixi.
ABla,AB1b
p (a; b) = AB

! Iloguayenns BiACTAHI MiX TOYKOI0 A i ionmueOKW o (Ta Mix iHAMEA Qirypamm)
v Burnsagi p (4; o) He € 3araILBONIPUAHEATHAM, ajle isoai Mu Gyzemo HOro BHKODHCTOBY-
BaTH [JIf CKOPOYEHHS 3anucis.
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Iponosxennsn rabn. 1
CROCOBKU OBMUCAEHHA BIACTAHI (p) MK MUMOBPKHUMU NPAMUMK

Ilposoaumo IlposBoaguMoO 4Yepes IIpoBogMMO MIIOLLIMILY
yepes npsamy b npsami a 1 b napanenssi | a L a i npoexTyemMo upnmi
nromuny B | a. nomuuH o, || B. a i b Ha IO NIOLUHY:

a—Ab-b

/ l :?\b\r i

p (a: b) = p (a; ) o (a; b) = p (a3 B) pla; b)=p(4; b))

BN NoscHeHHR 1 OBr'pyHTYBaHHA

Haragaemo, mo B magiMerpil BLACTAHHIO MiX NMPAMOIO 1 TOYKOIO, IO He
HAJIEKUTH 1H, HASUBAETHLCH NOBXKHHA NEPIEeHAUKYJIspa, ONYINeHOro 3 TOY-
KM HA npsaMy. BizeTapHo MiXK ABOMS NApaeEHUMH NPAMHME HASUBAETHCH
Bifierans Big Oyab-sKol Toukw onHiel npsimoi no immoi npsiMoi (ockineky Bei
BigcTaHi B TOYOK OfHiEl 3 mapaNeNlbHMX OPSAMHX JI0 APYrol mpsaMOL OfiHu-
KOBi).

OckinbKkH B NpocToOpi nMpsAMa i TOYKA, 0 He HAJIEIKHTE iii, 8 Taxok ABi
napayesibHi NpaAMi JIeKaTe B OOHiM miommui, TO Ii O3HAYEHHA Bigcramed
MiK TOYKOIO i IIPAMOIO, 8 TAKOXK Mi’K BOMA NAPAJNIENBHAMH NPAMMMH MOX-
HA BUKOpHcTOBYBATH i 1718 nmpoctopy. Haranaemo Takox (mue. § 15), mQ

gidemannio 6id mouxu 0o NNOWUHL HASUBAETHCA JIOBKWHA NMeprneHau-

KyJIApa, ONYUIeHOTo i3 i€l TOYKH Ha IUION[HHY.

3 BJIACTHBOCTEIl NepIeEUKYJISAPa 1 MOXWUII0i BUNJIMBAE, 0 BiAcTAHb Minc
TOYKOKI i NIOIIHHOI € HAWMEHNIOK 3 YCiX MOXMIHMBHX BifcTamell Bix wiel
TOYKH [0 TOYOK TUIOIIAHH.

3a3HaYMMoO, IO B JeAKUX 3aja4ax Oysae Ba)K/MBUM yKasaTH Ha 300pa-
JKeHHl MpocTOPOBOl (PirypH OCHOBY NEPINeHAHKYJIApA, ONMVIIEHOoro i3 sananol
TOYKM Ha miIonuHy. Toai N0BOAMTECA BUKODHMCTOBYBATH IMPAKTHYHI DpHIiio-
MM OTPMMAHHSA BiJiCcTAHI BiJf TOYKH [I0 ILIOL[MHM, AKiI HaBemeHo B Tabm. 17.

Hpuitom 1. Aruwio 8 sxomyce micyi 6 danii ronr@izypayii exce macvo
nepneHduxyaap do daHol NAOWURU, MO GoCMAMHBLO Yepe3 Oany moxKy npo
secmu NnpaAMY. NAPANenvHYy YeoMYy nepneniuryripy, 1 BUSHAYMTHA TOYKY ¢
peTHHy Hi€l npaAMol 3 JAHOK MJICIIAHOIO.

Jiiicao, AKIIO OHA 3 ABOX NAPAJEIBHHX NPAMUX IePNeHINKYIADHA JI0
IJIOMMHEY, TO 1 IpYra npsaMa NepPHeHAWKYAAPHA /10 i€l IIOIMEHH,
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Hexait y xy6i ABCDA B C D, 3 pebpom a (puc. 19.1) morpibuo suaiitu
Biacrans Bin cepepmuu piaronani ky6a BD, — To49Ku M — 10 MJIOIUMHKM
Dy ¢, OcHOBH ABCD. Ins usoro HOCTATHBO Sr&AATH, IO
\ Bei Giuni pebpa Kyba nepneHAUKYIAPHI [0 riomu-
‘B, HH ocHOBM, 30Kpema D D 1 na. ABCD, i nposectu
Y uepes Toyky M mpsmy MO || D,D. Ockinbku mmo-
musa D, DB nepetusae miomuny ABCD no npamii

I:;‘. _..Jc

Ay

DB, TO OCHOBOIO IIYKAHOTO NEPIeHAUKYIAPA € TOY-
" ] g ka O € BD. Togi 3a Teopemoo Paneca Touka O —
g 0\ cepepuna’ Bigpiska BD. Orie, BificTaHp BiJl TOYKH
A B M po nnomuuu ABCD nopienioe nomxuui MO —

Puc. 19.1 cepeansoi miHii TpUKyTHUKA D DB: MO = —;—DD, = %.

Ipuiiom 2. [Taa mozo wo6 ompumamu gidcmans 6id mowku 00 NAOWUHU,
MONCHA Yepes JaHy mouKYy npogecmu NAOWUHY, nepnexrduxyaapry do dawnoi
naowu iy, a nomim 6 nobydosaniic naowUri npoeecmu nepnenduxyrap 3 0a
HOT Mouku HG NPAMY NEPemuny po3zailyeanux nNAOWUH.

Hiticuo, 3a Teopemoio 18.2 mpoBeneruit Bifpizok Gye nepneBIuKyNap-
HUM 70 gaHol mouiMHy, TobTo Bim 1 € BigcTAHHIO BiA AAHOL TOYKH 0 niel
ILJIOLIMHH.

Hanpuxnaj, mo6 poss’sizaTu nonepeasio sajauy — y Ky6i ABCDA B C D,
3 pebpom a (puc. 19.1) sHaiity BifcTaEk Big cepenuHM Alaronani ky6a BD, —
TOYKH M — po nnomuen ABCD, pocTaTHBO NOMITHTH, MO miomuHa BD D
NepneHguKyNsapHa a0 naommHEE ABCD (oCKiNBKM BOHA NMPOXOAUTH Yepes pe-
6po D,D L nn. ABCD). lani cnig onyeruru 3 Touxku M nepresauxyasp MO ua
npsmy BD neperusy posrisAyBasEuxX miomue (axmo ma. BD D | nn. ABCD
i MO | BD, 1o MO 1 nn. ABCD). lle i 6yne sigcrasb Bixg Touku M po mno-
uuEn ABCD. Ockinexu MO | D,D (ax npsawmi, nepnesuKyaapHi fo onmiei
ILUIOIMEY), NOJABIIE POSB’A3yBAHHSA TAKe caMe, IO i HAaBejeHe BHINE.

O3HaUYNMO Tenep NOHATTH BiACTAHI MiXX mapajebHHMH IIPAMOIO i IJo-
LIMHOIO, BifiIcTAHI MijK nmapajeJbHMMH IUICHIMHAMH TA BificTaHi MiX MHMO-
OirKHHIMH DPAMMWMH.

Osnavenna. BiGcmanno Mmide NAPAnEnsHUMY NPAMOIO i NAOUWUNOIC HA3H-
BAETRCA BifcTaESs Bij Gy/ih-AKOI TOYKH NMPAMOI N0 NJIONIHHM.

O3nauenna. Bidemannro mixn déoma napanenvhumy NACWUHAMY HAIHBA-
€TLCH BifcTass Big Gyas-SKOl TOYKH OAEICl NMJOHMEM N0 HPYTol NMIOLIHEH,

! Byaywouu 306paskeHHs, ciij ypaxoBYBaTH, Mo JiATOHAJI KBAApATA TOYKOIO
nepeTHHyY AUIATHCA HABNLN i Miji 9aC NPOEKTYBAHHSA CepeIMHA BiApiaKa NPOEKTYETRCH
B cepefiuHY Biapiska npoekuii, Tomy Ha 306paxenHl Touka O (QEKTHYHO IOBHHHA
6y TOuKOKW HmepeTuHy miaroHaseit BD i AC.
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JoBenemo, L0 BifCTAHBD MiXK NAPAJNIEILHHMM NPAMOIO i [LTOH[MHOIO 1K
Mi’X JBOMA NAPANEJFHUMH IUIOIIMHAMH He 3&JIeXXHTh Bij BubGopy ToMKM,

® Hexail sas0 napasenpHi mpaMa a i maomuua f ra Touku A, 1 A, na
npamiit @ (puc. 19.2) a6o asi napanenssi momumen o i B Ta Touku A, | A
B nnomuHi o (puc. 19.3).

Onycrumo 3 To4ok A, i A, nepnespuxynspu A B i A,B, na momuny [,
Toni Bigcrans Bin TOUKH A, N0 NJIOUMHA B nopisuioe A B, a Biacrans nig
Touku A, no mowmey f — A,B,. Yorupuxkyrauk A A, BB, — NpAMOKYTHMK
(obrpynTyiire camocriiino), orxe, A B, =A,B,. O

Biazaauyumo, 010 3 NOHATTAMM BifcTaHi BiJ TOYKH [0 IUIOLIMHM TA Bijy-
cTaHI MiX napajenbHUMM IUIONIMHAMMU NOB’si3aHl NOHATTS BUCOTH mipamiau
TA NIPU3MH.

S
AL a A Al As
]
I
D
B,
B
C
Puc. 19.2 Puc. 19.3 Puc. 194

Osnavenns. Bucomorw nipamidu HA3MBAECTLCH NEPNEHAMKYNAD, onymenmll
i3 BepIIMEN MipaMilH Ha IWIOMMHY i1 ocHoBu. J{oBEMHY IBOTO NePHEeHIHKY-
JApa TAKOK HA3WBAKOTH BHCOTOI mipamimH.

Hanpuknag, axmo B nipamigi SABCD (puc. 19.4) SO | nn. ABCD, To
SO — BHcoTa mipamigy, To6TO BHCOTOI MipAMiAH € BiicTaHB Bif ii BEPIUMHU
IO TUIOIMHEYA OCHOBH.

O3nayenna. Bucomoro npusmu HAHBAETHECH NePHeHAMKYNAp, omymenui ia
TOYKH OHicl OCHOBH NMPU3MH HA ILIOIMMHEY APYToi il ocHOBM. [[OBIKMHY L[BLOrO
NePNeHJHKYNAPa TAKOXK HA3HBAKTE BHCOTOK NMPH3MH.

Hanpuxnazn, skmo s npusmi ABCDEA B C,D.E,
(puc. 19.5) AM | nun. ABCDE, To A M — Bucora
npuamMy. OcKiIBKY B NPH3Mi NJIOLIMHHE OCHOB II&D&-
JNenbHi, TO BHCOTOIO NIPU3MH € BiACTaHL mmc TJIOMIHA-
HaMu Ii ocHOB.

IipsaMa HA3MBAECTHECH NPAMOI0, SKImO 1 Giuml
pefpa NnepneEHKYIAPHL 10 NJIOI{MH OCHOB.

3oxpeMa, IpAMMMHM NPHU3IMAMH € Ky0 i npamo-
KYTHHI Napanesieninen.
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3 osHAYeHHA MPAMOI NMPU3MM BHIJIMBAE, 110 B NpAMiH Npusmi BHCOTOIO
npuavu € Giune pebGpo. Haupuknan, axmo ABCA BC, — npama npusMa
(puc. 19.6), To ii Bucorow € 6yab-sAxe Giune pebpo, Hanpuknaan AA, (OCKLIbKH
AA, 1 un. ABC).

JaMo Taxox 03HAYEHHA NOHATTA BiACTAHI MiK MUMOGLKHMMHU NIPAMUMH,

Osnavennsn 1. Cninsrnum nepnenduxynapom no pBOX MUMOOIKHNX NpaMUX
HA3UBAETHLCH BiAPIZOK 3 KIHUAMH HA LMX NPAMMX, NeplneHIMKyasapHMit no
KOYKHOI 3 HMX. '

O3navenns 2. Bidcmanwro Mine mumobiKHuMu nNPpRMUMU HAIWBAKTH
JOBIKHHY IX CIMiJILHOTO NMepneHIuKyIapa.

By Cl
B c a,
B b
A

Puc. 19.6 Puc. 19.7

Teopema 19.1. Chinsawii nepneHMKYAAP A0 ABOX MHUMOGIKHUX NPpAMUX ic-
HYE€, i 10 TOTO X €AMHMIA.

® Josedennsa. Hexait @ i b — mumobixkui npami. Yepes ogny 3 HUX,
Hanpuiiaz b, mposefemo mwiommny 3, napanensny npsmii a. I{e MoxHa 3po-
6uTH, npoBiBHIM NPAMY a’, KA napajelbHA NpaMiil g i nepetuHae npamy b
(puc. 19.7). Toni npsivi @’ i b, sSKi NepeTHHAIOTHCA, BUBHAYATHUMYTE IJIOLI{H-
HY [, napanensHy npsimMiii a. Po3risHeMo OPTOrOHANBEHY MPOEKIi0 a, npAMol
a ua mwownHy . Boua Gyzme nepermHati npsmy b B neskiit Touni B, ska €
OPTOrOHAILHOK NPOEKIIE0 1esK0l Touxku A npsimol a. Bigpizok AB i Gyze uy-
kauuM. JlificHo, BiH nepneHgAKyIApHUil 10 mwiommeHN 3, a oTxKe, i 10 NpaMHX
b Ta a'. Takum uunom, AB | bi AB 1 a’, a BpaxosyiouH, o a’ || @, omepyemo
AB 1 a, TobTo Bigpizok AB — CHLIbHME NEePIEeHAUKYJIADP 0 NpAMUX a i b.

Hosepemo, uio neii coibEUE neponeHAUKyYNAp epurwmii. Ilpunyerumo, mo
npsami a i b MaoTs Hie ofHH CHiIbHUI nepmengukyiasap: CD 1L bi CD L a.
Ockineku a || @, To CD 1 a'. Toni CD 1 B. Opepixanu, mpo nupsami AB i CD
NepneHAUKYIApHI Ao oxHiel mnommueu B, orke, BOHK napajenbHi. AJe na-
palenbHl IpAMi JIeXKaTk B OfHIH miommusi, Toxi i Touxu A, B, C, D nexarts
B ofHill mompmsi. 3BigcH BuIIMBaE, o npsaMmi a i b nexare B ogHil nuoLiu-
Hi, & e HeMOMJIHBO (OCKLIBKH 3a yMOBOK BOHHM MuMOGikHi). Orike, Hale
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NPUNYIIEHHA HeNnpaBWibHe i mpaAmi @ Ta b MawTh TINBKH OIMH CHIJILHKI
nepneHgukyasap. O

Hanpuknan, y ky6i ABCDA B,C,D, 3 pebpom 1 (puc. 19.8) sigcrans mix
MumoGixxauMy npamumu A B, i BC nopisHioe f08XHHI IX CIIILHOTO nepuen-
mukynapa BB = 1.

3ayBa)kumo, mo 3 Teopemu 19.1 suiumBae, 1o, aas Toro mob 3HaiiTH
BiZcTAHE MidK MUMOOIXKHMMH NPAMUMU, MOXKHA Y€pe3 OOHY 3 JAHHUX MPAMMX
NpoBecTH IJIOIMHY, NapajenbHy Apyriii npamMii, 1 sHaity BifcTane Big npst
Moi nb napajenbHol il nuomuHEN (AMB. OCTaHHIN nNyHKT Tabn. 17).

Taxox MOxkHA Yeped naHi MumMoGixkHi npAMi NMpoBecTH NnapanenbHi 0-
HMHY i 3HalTH Bigcrane mix Humu. (Lleii crnocib sigpizsusersesn Bixg nonepesn-
HBOI'O JIHINE THM, 1IN0 Yepe3 KOMKHY 3 J8HMX NPAMHX NPOBOAATE IJIOIUHY,
napajenpHy APYrii npamiii.)

KpimM Toro, ausa Toro ujob sHaiiTy Bigcrane Mixx MUMOOIKHUMH IIPAMUMU
a i b, MOXHa ITPOBECTH IUIOLUHY O, IePIEHAUKYIAPHY 10 onHiel 8 Hux (Ha-
NpHUKJIAJ, Ha pUCYHKY 19.9 o L a), i opTOroHaJLHO CIPOEKTYBATH AaHi NPsMi
Ha 1o momury. Toai eidemans mixe mumobixncrumu npamumu dopieniosamu-
Me sidcmani Mixe ix OpMOZOHANLHUMU NPOCKYIAMU HA NAOWUNHY, nepneHou:
KynapHy 0o odwiel 3 Hux (O6rpyHTYBaHHA i€l BnactTupocti HaBenexno B § 21).

D s A
Il 1 M )
Al ; Bl | b |ﬂ‘ | B .
1 1 |
v 1
ph..t.Jo ANSNIE R =
;' ' ¥
’l N ] .-/
’ g ' b 3 Ml Bl.
A B o a X
Puc. 19.8 Puc. 19.9 Puc. 19.10

BN [Mpuiiagyv po3s'A3aHHA 3aaay

3amaua 1. Kinni panoro sigpiska, axuil He nepeTHHae IJIOIMHY, BigAane
Hi iz Hel Ha 2,7 m i 6,3 M. fx Bijyanena Bia nuIOLMEY Cepe-
AMHA BOTQ Binpiska?

' Posé’nzanmus

P Hexait pavo Bippisok AB, akuit
HE nepeTHHAa€ NIOIMHHY O, i TOYKA
M — iioro cepepmea (puc. 19.10).
Onyctumo 3 Touoxk A, B, M neprneH-
OUKYNAPHA HA IJIOIMUHY O (Bignosig-
Ho AA,, BB,, MM ).

IIle mo moOyaoBH pHCYHKA OO aajti
Caif 3rajaTH, OI0 BiICTAHL HiJI TOUKN
IO IUIONIMHH BUMIPIOIOTH 110 HEpIeH
AHUKYIAPY, ONVINEHOMY 3 JIRHOL TOUKN
HA IJIOHmUHY, 8 TAKOX TE, 0 Npimi,
NepIeHAHKYISPHIL A0 OJIHICT 11O,
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Ockinpku npaMi, HepHeHIUKYIAPHL
o oamiel nuouMHM, HapasesbHi Mix
coboto, 10 AA, | BB, | MM,. Toni
OIEPIKYEMO MPOEKILilo (OPTOroOHAJBHY)
Bigpiska AB Ha mommHy o. OcKineku
Touyka M — cepexr+ VR, TO TOUKA
M, — cepeauna A B,. Orxce, MM, —

cepegusa nimia rtpamenii AA B B
(AA, || BB)), Tomy
MM, = AA+BB, 27463 _ 45 ().

2 2
Bidnoside: 4,5 m.

napajgensHi Mixk coboro. Tozi, posris-
JAX0YM AaHI TOYKH TA OCHOBH BigmoBij-
HUX NEpNeHAUKYRApiB, MU GaKTUUHO
OJIePIKMMO NapaebHy (TOYHiNIe opTo-
rOHAJNBHY) MPOEKIil0 AaHOro Biapiska
HA [JIOLMHY. A OCKIJILKH IpOeKIiero
Bi/ipiaka € BiZpisok (a mpoekui€ro foro
cepelUHYM — CepeJuHA Bipiska mpo-
eknii), To HA BiANOBIAHOMY pPHCYHKY
(puc. 19.10) ocHOBM NepUeHIUKYJIAPIB
6ynyTe poaMimneni Ha oxuil npamii.

Samaga 2. JloBegiTh, U0 B NMpaBMALHIN nipamiai BMCOTA NPOXOAUTH Yepes

ueu'rp OCHOBH.
Posg’'azavna

P Hexait SABC — npaBuibHA mipa-
miga (puc. 19.11) i SO — ii BucoTa
(SO 1 nn. ABC).

Ocxkinpky B npapunbLiiit nipamigl Giu-
Hi pebpa piBai SA = SB = SC, 10 ix
npoekuii Ha moluny ABC Tex piBHi:
OA = OB = OC.

Toxpi Touka O € UEHTPOM OMHMCAHOIO
HABKOJIO OCHOBH KONA, AKXl 30iraers-
cf i3 IEeHTpPOM NpPABUJIBHOTO MHOIO-
KyTHHKA., </

Komenwmap
Haragsemo, uo mipaMiia Has3HBAETH-
CH NPABMJIBHOK, SKIO II OCHOBOK €
NPaBUILHHIT MHOTOKYTHMK, 8 BCi GiuHi
pebpa pieHi. lleETp HpaBUNILHOrO MHO-
TFOKYTHHUKA OJJHOYACHO € i IIEHTPOM OIH-
CAaHOIO HABKOJIO IBOI0 MHOT'OKYTHHKA
xKona. ToMy Ans NOBEEHHS TBEDIKEH-
HA 38/1841 IOCTATHBO JAOBECTH, 1110 OCHO-
BOIO BHCOTH € I€HTD ONHUCAHOI'O KOJIa.
JloBeleHHA JOCTATHEO TPOBECTH IS
TPHKYTHOI mipamigM, OCKINBKH I
N-KyTHOI HipaMiJii BOHO aHAJIOTIYHE.

<\

M
B

Pue. 19.12
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i

3apaua 3°. PebGpo npasmnbHOrO TeTpaeApa AOPIBHIOE a. SHAHAITH Bigcrann
Mix Horo MmumobixxeuMu pebpamu.

Poszé’'asanna

P Hexait SABC — npaBuJIbHUI TETpa-
enp (puc. 19.12). BissMemo cepeimEH
M i K wmumobixxkeux pebep BC i SA
BiinoBigHO i cnony4YuMo BifgpiskaMmu
Touky M 3 Touxamu S, A i K, a Touky
K — rakox 3 Toukamu B i C. Ockine-
KM B IIPABMJIBHOMY TeTpaezpi Bei rpani
€ PIBHMMM HNPaBUIBHUMHM TPHKYTHHKA-
Mu, To BK = KC i SM = AM (sx Meni-
AHM PiBHUX TPMKYTHHKIB).
VYpaxoByoun, uo B pisHOGeapeHOMY
TpUKYTHHKY SAM meniana MK € i Bu-
coTO10, ofiepaxyemo, o MK 1 SA. Kpim
Toro, MK | BC (ax megmiana i Bucora
piBHOBeperoro TpukyTHUKA BKC).
Taxum yunom, MK — coinbuuit nep-
HEHJUKYAADP A0 MuMOOixEMX pebep
SA i BC, a ome, 11e i € BiziIcTAHD MiX
HUMH.
Axmo pebpo mpaBHMABHOrO TeTpaenpa
nopiBuHIOE a (Hampuknan, SA = a), To
SM = .‘i_‘/.g_

2
TPMKYTHHKA 31 CTOPOHOIO a).
Ia mpsmMokyTHOro TpHMKyTHHKE SKM

(SK=—‘21): MK =J/SM? -SK? =%§-.

Bidnoside: 9—;--

(AKX BHCOTA NPABUJIBLHOTO

3anwUTaHHRA ons KOHTRONWO

MHUMOOIXHUMH TIPAMHMH.

xyba.

Komenmap

Haragaemo, mo B HpaBUIBHOMY T€-
Tpaeapi Bei GiuHi rpani — piBHI npa-
BMJIbHI TPUKYTHHMEKM (1 32 yMOBOW BCi
pebpa IOpiBHIOIOTE @).

11106 onepaTH BiACTAHL MiXK MHMO-
6ixkammu npamuMn SA 1a BC, pos-
rasgEemMo maoumuy SAM (ne Touka
M — cepeauna pe6pa BC). BoHa 6yune
| nepnesauKynaspHow ao BC (i mpoxo-
| muTMe yepes apyry npsmy SA). Toxi,
| o6 oTPHMATH CHLIbHMI HepNeHuKY-
| IAP IO ABOX MAHMX NPAMMX, JAOCTAT-
| HBO B nobygosaniit nnommui SAM
3 ToYK¥ M npoBecTH NEPHEHAUKYIAP
no apyroi mpamMoi. YpaxoByroO4yH, Lo
Ieil NepneHAUKYJIAp B piBRODeApeHO-
My TPRKYTHEKY SAM (SM = AM) 6yne
i MemiaHOIO, MOMHA CHKJIACTH TaKuit
naan dodamkoeux nobydos:

1) crosyuMTH CEpefHM JIBOX MMMO-
OiskEMx pebep MAHOIO UPABHJIBLHOIO
TeTpae/pa BiApisKoM;

2) BUKOpDHMCTOBYIOWM BiAIoBigHI pis-
HoOe/peHl TPHKYTHMKH, Y KOMHIN iz
IJIOIHH, AKi OpOXOAATE depes nody-
nosaEMl Bifpisok i oxgHe 3 pebep, no-
1 BeCTH, W0 Ieil BiApi3oK € cHiabHMM
| NepHeHANKYAAPOM A0 PO3IrAsayBAHUX

MuMOOixKHMX pebep.

i
1. [aiiTe osHaueHHA BijicTandi: 1) Big Touky Ao miommaY; 2) MiK napaiesni
HUMHM IIPAMOIO i INOMHUHOK; 3) Mixk NapajJelbHUMH IIOIMHAMI; 4) Mi

2. TloscHiTH, K DPAKTHYHO MOKHA OTPUMATH BifICTAHD Bifi TOUKH A0 IO
muuu. [lpoimoerpyfiTe ni mpaxkTuyHi cmocobm Ha KapkacHit mopeni
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3. [Maitte osmauyenns sucorn: 1) mipaminn; 2) npuamu. Veaxite Ha Mogeni
BHUCOTY NPAMOKYTHOIO napajenemnimnena.

4. IloscriTh, AKA MpU3Ma HA3UBAETHCH Npsamolo. Ha mozeni upsmoi npu-
8MH BKaKiTh i BHCOTY.

5. Jajite o3HAYeHHS CHINBHOIO MNEPNEHAMKYNAPA A0 ABOX MHMOOGiMHMX
npamux. [IpoimocTpyitTe #ioro Ha Mozeni.

6*. [openiTh, L0 COLNLEMI NEPHeHAUKYIADP KO ABOX MUMOOLKHUX NPAMUX
icHye, i ZI0 TOro * €IUHMII.

1\
EEN Bnpasws
1° I3 Toukm A, siKa He HANENMWUTH IUIOLMHI O, MPOBEJIeHA NMOXWJA A0 Iiel
wIomMHEA. BH3HAYTEe KyT MIXK L€ MOXMJIOK i IUIOI{UHOKI O, AKIIO Bij-
CTAHB Biji TOYKH A [10 ILUIOLMEH ¢ Y /IBA PA3Y MEeHINA 38 CAMY TOXHJIY.

2. ¥V xy6i ABCDA,B,C D, 3 pebpom a 3sHAWAITE BiACTAHL MiX BepIuMHOI A
i: 1) pebpom B,C,; 2) niaronasmo B, D, rpani A B C D,;; 37) giaronamnmo
Kyba A,C.

3°. YoMy jopiBHIOE BijcTaHp MiX HapajieJsHAMH rpansamMu B Kybi 3 peb-
poMm a?

4. V xy6i ABCDA B,C D, 3 peGpom a 3HaiifiTe BicTans: 1°) Bin sepmuun
A, no nnouunn ABC; 2) Bijg sepumen B o mionpmau AA C.

5. V xy6i ABCDA B,C D, 3 pebpom a 3uaiijiiTe BijcTanp Mix Beprumsow C
i nnowuHoW AB D,

6. Bizcranp Mix ABOMa napanenbHAMY IUIOIMHEAMU JopiBHIOE a. Binpisox
JIOBXUMHOK b KIHISAMM VOUPAETHCH B I MNOLMHK. SHAHAITH JOBKHHY
HpoeKLil Bi/IpisKa HA KOXHY 3 IJIOL{MH.

7. BmaiiniTe BiicTAHL BiJ cepeMHEM BiApiska AB Jj0 WIONIMHH, SAKA HE Ie-
PeTHHAE Ieil BiJIPi30K, KO BijieTaHl Big TodyoK A i B 10 NIOIMHM JIo-
pisuo0TE: 1) 3,2 cm i 5,3 ¢cm; 2) T,4emi 6,1 em; 3)aib.

8". Poss’skiTh 3aauy 7 3a yMOBH, IO Biipisok AB nepeTuHae AaHY ILIO-
LIMHY.

9. Yepes cepenuny Bifipiska npoeefieHo miommHy. JoseniTs, mo KiHuni Bij-
pi3Ka 3HEXOJATHLCS HA ONHAKOBIH BiZlcTAHI BiA Hi€l miIoOIMHEY.

10. Yepes Bepmiuny npamoro Kyra C npsMokyTHoro TpuxkyTauka ABC npo-
BelIeHO ILUIOUIWHY, NAPAJENbHY rinoTeHysi, Ha Bigcrani 1 M Bixg =Hei.
IIpoekuii kaTeTiB HAa L0 ILICHIMHY JOpiBHICKOTHE 3 M i § M. SHaligiTs
rinoTeHysy.

11. Yepez cTOpOHY napasjesiorpaMa DpOBeNEeHO IUJIOLMHY Ha BiZcTaHi a@ Big
HPOTHAEKHOI cTOPOHM. 3HANAITE BiACTAHE Biji TOYKH MepeTHHY AiaroHa-
Jell papajejorpaMa o 1i€l IIonHHH.
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12. Yepes oaHy cTopoHy pomba NpOBeAeHO IUIOLMHY HA BigcTaHi 4 M nij
npormiexHol croporH. [Tpoekuii giaroHaseil Ha 10 MIOMMHY AOPIBHI-
0TL 8 M 1 2 M. 3HAIAITE NIpOEeKii cTOPiH.

13. lIBa Bispisky 3aBAOBKKH a i b ynupanoTses KiHUAMHM y ABI napanenil
mnommaK. IIpoekuisa nepmoro Biapiska (JOBKWHOIO @) HA MNNOLMHY A0
piBHIOE €. 3HAWAITH HPOEKIiX0 APYroro BiZpiaka.

14°, [ano sobpasienns npaBunbHoi nmipamigu SABCD 3 ocuHOsOw ABCD.
ITob6yayitTe 300paeHHs il BHCOTH.

15. Jano 3obpasxenHs npasuiasHol mnipamign SABC 3 ocHoBow ADBC.
IlobynyiiTe 306pakeHHs I BUCOTH.

16°. HoseniTe, mo B NpABMJIBHIH YOTHPMKYTHIiN mipaMizi giaroHa s ocHobn
nepneHauKyaspHa 1o 6ivsoro pebpa, sxe MmumobixkHe 10 Hel.

17. ¥V xy6i ABCDA B C D, 3 pebpom a anaiijiiTe BiAcTaHbL Mix MUMOOixKHN
mu npamumu: 1°) AA i CD; 2) ACiBB;3)ABiBD;4) ACiBD;
5) BD i CC,; 6) AC, i BD.

18. V upsamiit yoTHpHKYTHII npuamMi, B ocHOBIL sikoi poM0 31 cTopoHoo 4 i roc
TPHM KYTOM 0., SBHAHIITH Bi/ICTAHB MiXK HPOTHIEKHUMH OiYHMMU I'PAHAMH.

19", BHajliziTe TeoMeTpHMYHe Miclle TOYOK MOPOCTOPY, PIBHOBiAJANEHHX Bij
JBOX NAPAJIEIBHUX MJIOLHH.

20°. ¥ npaBuabHiil YOTHPHKYTHIN mipaMigi CTOpoHA OCHOBM JIODIBHIOE @, BH-
cota — h. 3HaiziTe OiuHe pebpo mipaminu.

21. V npaBuibHIM TPHKYTHI#E mipaMijii cTopoHEa OCHOBH JIOpiBHIOE @, GiuHe
pebpo — b. 3HaliTe BUCOTY mipamigu.

22. V npasuibHill TpUKYTHIiN mipaMifi cTOpoHa OCHOBHM AOPiBHIOE @, Giune
pebpo — b. 3HaliziTe KYT Haxuny GiyHoro pebpa 0 MIOIOMHU OCHOBH,

23". Nauo nnomuAy o i A8l Toukn A T2 B o oauE 6ik Bix Hei. 3HAWAITE TOU-
Ky C Ha wiomuHi o, mob cyma Bincraded AC + CB Gyna HAWMeHLIOK).

24. I3 gaHol TOYKH JI0 IJIOUIHHH NPOBE/IEHO ABi piBHI NOXHJl JOBXKUHOI 2 M.
BHaiigiTe BiACTAHB Biji TOYKHM A0 IUIOLIMHM, SKIIO NOXWIL YTBOPIOKTH
mik coboro Kyt 60°, a ix npoeknil nepneHANKYAAPHI.

25. Is Tourwu, Bigganenol Bixg mnomuey Ha 1 M, npoBefieHo A8l piBHI noxnii.
BuaiiaiTe BizcTaHe MidK OCHOBAMM MOXMIMX, KOJH BifjloMO, L0 HOXU
i mepHeHJMKYASpHI i yTBOPIOIOTH 3 NEPHEHAMKYJIAPOM A0 NJIOHIHHN
KYTH, fKi JopiBHIOIOTE 60°.

26. Yepes kineup A Bifpiska AB 3aBi0BKKH b IpoBeIEHO MIOILMHY, HePIeH
OUKYJAAPHY A0 Biapiska, i B il naomwHi npoeefleHo upamy. duaiigi.
BiicTaHe Bifi Touk® B jjo npaMoOl, SKINO BilcTaHe Bil TOUKK A 1o upsiMol
HOpiBHIOE 4.
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27.

28",

29°.

30.

31.

32.

33"

34.

35"

36".

37.

Biscrani Biji Toukm A 0 BCiX cTOPiH KBAAPATA MOPiBHIOKOTH d. SHAUIITH
BiicTaHb BiJi TOYKHM A JI0 NJIOIMMHEN KBaApAaTa, AKIIO AiATOHAIH KBAAPATA
JopisBHIOE d.

OcHOBOI0 BMCOTH YOTHPHMKYTHOI HipaMigyd € TOYKA IepeTHHY JiaroHa-
neit ocHoBl mipamizu. Un npaBHibHE TBEPIKEHHSH, 1110 ABOIPAHHL KyTH,
yTBOpeHi GiYHMMM rpaHAMM HipaMijM 3 IJIOIMHOK OCHOBH, PiBHI, AKINO
ocHopolo mipamigu €: 1) xBagpart; 2) poBineEME napanenorpam; 3) pom6
(Bigminnmit Big xkBagpara); 4) piHoGepena Tpanenia?

JloBeniTs, 110 KOJM OCHOBOIO BMCOTH IipaMiy € IeHTp BINCAHOIO
B OCHOBY KOJI&, TO ABOTD&HHI KYyTH, YTBOpeHi GiYHMMM IpaHsaM#a mipami-
JIH 3 MJOIHHOK OCHOBH, PiBHIi.

I3 BepiunH A i B piBHOCTOpOHHBOIO TpHKYTHHKA ABC nposegeHO nep-
neHauKyaspu AA, i BB, o mionmEN TPUKYTHHKA. 3HAHAITH BiACTAHB
Bin Bepmuen C 1o cepeamun Bifpiska A B, Axmo AB = 2 M, CA =3 m,
CB, = 7 m i Bipisox A B, He nepeTHHAE IJIOLIMHY TPUKYTHHKA.
BigcTaHs Bii TOYKM /10 KOXKHOI 3 IBOX MAPANENLHUX IIJIOMWH HOPiBHIOE 5.
SuaiiiTe BiicTAHL MiXK JAHHMM HADPAJIETEHUMH ILJIOMMHAMH.

BizicraHi Biji TOUKM [0 JABOX NapajieIlbHUX MIJOLIMH AOpPiBHIOWOTE 21 7.
3HaUAITE BiicTAHE MK AAHHMMMY [APAJNENEHMMH ILIONTHHAMH.

Touka M 3HAXOIWTHCA HA ONHAKOBiH BificTAHI BiJ KOXKHOI 3 NPAMHUX,
nio MicTATH cTOpoEM pomba ABCD, i piBHOBijnaneHa Bim xoxnol foro
BEPITHMHEH. SHANAITE KYTH poMGa.

¥V xy6i ABCDA B C,D, nposesieso mnepepis uepes sepmmuu A, C i B,.
Bijgcraue Bix BepimumuEu B o nnonuHEM nepepisy jopiBHioE 8. 3HaHAITE
BiZicTaHi 10 nomMHM nepepisy Bix sepwuH A, C,, D,.

¥V xy6i ABCDA B,C D, nposenero nepepis gepes sepumuan A, C i B.
Bigcrans Bin pepmmen B, o nnomuHay nepepisy popiexioe 4. 3naiaits
BiZicTaHi 0 MomMEM nepepiay Big sepumH 4, C, D, D.

IMnomuan o i B napanensui. IpsiMa @ neXUTH Yy IWIOMMHI O, 8 npsaMi
KM i KT — y nnouusi B. Bigcrans mixk npsvumu a i KM nopisaioe 5,
a Mixk npavmumu @ i KT — 8. Busuaute: 1) B3aeMHe pOSMIINEHHS HpPH-
mux a i KM; 2) szacmHEe posminieHHsa npamux a i KT, 3) Bijcrans Mix
TomMHAMH O i f. .

IInommuwn xkeagpata ABEF i pom6a ABCD nepnespuxynsphi; CD = 6,
£ BCD = 60°. 3maiigiTes BigcTans Mix npamumu: 1) EF i CD; 2) AF
i BC.
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- OPTOTOHAABHE MPOEKTYBAHHS!

Tabnuns 18
- O3HAYEHHSA TA BAACTMBICTb OPTOIOHANBHOTO NPOEKTYBAHHA i
O3HaueHHn BaactusicTb
A
ala| A

A

: o
AA; b Srv- = Sy " €08 O,
o Je (¢ — KyT Mi IUIOWHHOW dirypn

i IIOMMHOK HpoeKuii

C
D
B

I
|
1
]
i
[}

B [MoscHeHHR i OBrpYHTYBaHHA
1. Ozaavyenssa Ta HAHNpoCTiLi BJACTHBOCT]I OPTOrOHAJBLHOIO NPOEKTYBAHHA.

Osnavennn. [lapanrensHe NpoeKTYBAHHS B Hanpsami npamoi, nepneBIMKy-
J‘l.ﬂpli().l: A NIOIMAN NPOSKTYBAHHA, HASHBACTRCHA OPMOZOKANBHUM NPOCK-
MYyGaHHAM.

HAxmo npsama a, AKA 388 HANDAM OPOEKTYBAHHA, NMEPHEHAMKYNADHA IO
IJIOMMEN O, (uB. pucyHoK y Tab6u. 18), To mpoekTywui npami (Hanpuknaz,
AA, | a) rex GyayTs nepueHEMKYNSAPH] fo miommEM O IHakme kaxyuu, npo
exyierww mouku Oyne OCHOBA MEpPUEHAUKYNSpa, ONYIIEHOTO 3 [A8HOI TOYKHM HA
IJIOMMHY (3BMYAIHO, AKIIO TOYKA JIeXKUTh HA NJIOHIMHI Npoeknii, To BoHa 36i-
raeThCH 31 CBOECK Npoekiuien). Ko BKAAHMM YMHOM MOOYAYBATH HNPOEKIiio
KOKHOI TOuYKM ¢GirypH, To omep:KuMo npoekyirno camoli @izypu. Haupurnag,
AKIIO IUVIOIMHA JAHOrO N-KYTHHKA 1 NJIOHIMHA NpoeKiiil He nepneBAHUKYJIApDHI,
TO NPOEKIEI0 N-KYTHUKA € N-KYTHUK (OUB. NpuHKaagy, Hasepexi B Taba. 18).

OcCKiNbKM OPTOrOHANBHE HPOEKTYBAHHSA € OKPEeMHM BHIAIKOM NApajieNb-
HOI'O NPOEKTYBAHHS, TO BOHO M&€ BCi HMOro BJACTHBOCTi, oOrpyHTOBaui B § 9.
Haranaemo ix.

OpmozoHANbHOK NPOEKYIc0 NPAMOL @, AKA He nepnenfuKynapHa do nio-
wuHu npoexyii, € Oeaxa npama a'. KOO OpaAMa @ NapanenbHA MJIOLIMHI
npoekuii, To i npoekuia 4’ napanensEa UpsAMilk 4.

Ilpoexyicio napanenvHux NPAMUX € NAPAnenvbHi npami (AKIO OpAMi ue
[EepHeHAUKYNAPH] A0 IUIOH{MHK NPOeKIil i mionMua A8HUX IPAMUX He nep-
NeHAMKYASAPHA [0 IJOMHMHEH MPOEKIii).

Bidnowenns dosxwcun eidpiskie, axi nexcamv na oduiit npamiit (abo na
naparerbHux npamux ), 3bepizacmoca nid ¥ac naparervHoz0 NPOCKMYyauniis,

HArwo nrnocka gizypa F nexcumb y naowuni, napanenvriit niowuni npo
exmysanHa, mo it npoexyia F' na ywo nrowuny dopisuioe gizypi F.
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2. Ilnowa opTOroHAJNBHOI MPOeKIlii MHOrOKYTHHKR.

Teopema 20.1. Ilnoma oproronansHoi NpoeKrii MEOIOKYTHHKA HA TIJIONMHY
AopisHIE HObYTKY HOro nJjoun Ha KOCHHYC KyTa MiX NJAOMMHAOI0 MHOIOKYT-
HMKAa 1 NIOMMHOI MpoeKIii.

® JJosedennsn. PosrnapemMo CIOYATKY TPHKYTHMK 1 #Oro mpoekuin Ha
IJIOIKHY, AKA MPOXOANTE Yepesd oAHy 3 ioro cropir (puc. 20.1). ITpoekuiero
TpukyTHNKA ABC € TpukyrEuk ABC, y mnommni o (CC, L o). IIposegemo Bn-
coty CD Tpukyrhuka ABC. 3a Teopemoro npo Tpu nepnesaukynsapu C D L AB,
10670 BiApisox C D — Bucora TpuxkyrHuka ABC,. Kyr CDC, nopiBHIoE KyTy
¢ MK UIOWMHOK TPpUKRYTHUKA ABC i muommuoK npoernii o. Maemo:
C,D = CD cos 9, S, =3 AB - CD, 5,
Orxe, S, 4u, =S, anc " COS ¢, o 1 10TPiGHO By IOBECTH.

1 1
AM‘=§AB : C,D=~2-AB * CD - cos¢.

Teopema cupapeiNuBa i I8 BUNAAKY, AKLIO 3AMiCTh IJIOLMHM O B3ATO
O6yap-aKy napanenpHy iif IJIONIMHY, OCKiNBKM NpoeKui€o TpukyTHUKA ABC,
HA NJOUIMHY, NAPANIeTBHY HOro IJIONIHMHI, € PiBHMIT HOMY TPUKYTHHK.

Pue. 20.1 Puc. 20.2 Puc. 20.3

Posrnamemo Tenep 3arajbEHE BHOAAOK. Po3i6’emo jauuii MHOTOKYTHHK
HA TPUKYTHUKK. KOXKHMII TPUKYTHUK, AKHH He MasB CTODPOHH, NAPAJIeNBHOI
ILIomMHI mpoekuii, po3if’eMo HA ABA TPHKYTHUKM 3i CHiMBHOIO CTOPOHOO,
napanejsHoo MIONIMHI mpoekuil, AK 1e HOKAa3aHO, HAUPHKIAN, AN TPHUKYT-
Huka BCD B uotupukyTEuky ABCD Ha pucysry 20.2.

Ilnoma S, (k = 1, 2, .., n) KOHOro'3 TPUKYTHUKIB HAIOTO po3buTTS
i mnoma S,’ KO»HOI 3 NpoeKui#l Nop’sA3aHi piBHiCTIO S; =S, - cos@. IHakme
kaxyun S; =8, cosg, S;=8S,°cosQ, .., S,=8, - cosg. [lonamo nounesHo
Bci 1i pieHOCTI:

S;+S;+...+8.=(S,+8,+...+8S,) - cos Q.

Toxi B niBiif yacTHHI PiBHOCTI Of[EPXMMO IIOMIY HNpoOeKUil MHOrOKyT-

HHK®8, 8 B OpaBiH — IOy CAMOI0 MHOTOKYTHHKS&, IOMHOXeHY Ha cOs .
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Omixe, 1 B 1ILOMY BMITAKY
S

npoexaii = Slbir}'pu

+cos ¢. O (n

Tpep/skeHHA TEOPeMM CIPABEIMBE TAKOMK AJA JAOBLILHOI MNOCKOT (i
rypH, MIJOMy AKOI MOMXHA HAGIHU3UTH MJIOLAMM BIMCAHMX MHOTOKYTHHKIN

3 OYIL-AKOX0 TOYHICTIO.

TeopemMa BUKOHYETHCA i Y BHIIAAKY, KOAU NAOWUHA Qizypu naApanenbid
nrowuni npoexyii (abo dirypa nexuTs y nnommHi npoekiii). ¥ nsomy pasi
dana gizypa ma ii npoekyis piBHi, oTe, BOHM Malomb pieni naoui. Taxuix
caMuil pe3yJsTAT OTPUMYeEMO 3a (popmynow (1), OCKiNBKM KyT MidK ABOMA
napaneJbHEMH ninomuHEamMu (abo nuommuHaMu, mo 36iraiorsesa) popiexioe 0°

(cos 0° = 1), i Toxi

S, oeenis = Sairypn* €08 0° =

£poesl

BN [pwknaau po3B'siaaHHs 3agay

Hirypn”

3anaua 1. [lpoexnicro npsMOKYTHHMKA 3i ctoponamu 6 cm i 8 cM Ha jesKy
IJIOHHHY € poM6 3 miaroHanamu 6 cM i 8 cM. 3HalmITE KyT Mik
TJIOHMHAMH TTPAMOKYTHHEKSA i pomba.

. Possasanna
P IlosHaYyMMO KyT M IOIMHAMMK
IPAMOKYTHHKA i pomOa yepes . OcKimb-
B Snpmmy-rum = 6-8 = 48 (cmd),

N % - 6+ 8 = 24 (cM?), T0 3a opMY-

JIOX) IJION{i OPTOTOHANBHOI IMPOEKIii
S oot = Sgirype " COS @, OflEPIKYEMO:
S =8 *cos @, To6TO 24 =

ponba NPAMOKYTHWKA
= 48-cos . 3BijicH cosqz;=l

3 OTIKE,
@ = 60°. <

_ Komenwmap

fx yxe Oyno sasHaYeHOo, I 3HA-
XOJ)KeHHsi KYTA JIOCTATHBO 3HAWUTH
6yas-AKy HOro TPUTOHOMETPHUYHY
(pyHKIIO, a VA 1BOI0 BHKOPMCTATH
CHiBBifjHOIIEHHA MK DomaMu ¢i-
rypu Ta il OpPTOTOHAJNLHOI HPOEKILil
(Suwmnﬁ - Sdﬁlm' cos ¢).

Jnsa Toro mob 3HaiiTH maomy pomba,
CJIiJ OAM’ATATH, N0 BOHA JOPIBHIOC
miBRobyTKY ZliaroHajeii.

Bagaua 2°. JloseaiTh, IO KOAM OQHA 3i CTODIH MPAMOTO KyTa Napae/s-
HA TUIONMHI NpoeKnil, a npyra He NepOHeHIHKYJApHA 10 nici
IUIONMHEY, TO OPTOTOHAJIBHOK MPOEKHI€I0 NPAMOro KYTa TAKOH

€ NpAMHI KYyT.
 Pos&asanna
P Hexait gano npamuii Kyt ABC, pos-
minleHu# TaK, mo npamMa BC napanens-
Ha TUIONIUHI mpoekuid o, i A B.C, —
OPTOTOHANBHY Hpoekuio Kyta ABC Ha
wrommHy o (pue. 20.3).

Komenmap
Posraspaioum fauauii npamuid kyr ANRC
Ta #oro MpoeKIlixo AfB'C] (puc. 20.3),
CIiA SBEepHYTH VyBary Ha 71e, o
JUIA OBeJIeHHA HEPIeHMKYJIPHOCT
npamMux B.C, 1 A B, moxctua ponecin
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fixmo BC | o, ro B/C, | BC. Toai 3a
OBHAYEHHAM KyTa Midx MUMOOiKHMMH
npamumu £ (B,C; AB) = £ (BC; AB) =
= £ ABC = 90°, T1obro BC, 1 AB.
OcKinbK¥ NpOeKTYBEHHS OPTOTOHAb-
He, To BB, 1 o, orxe, BB, | BC,.

3a O0BHAKOKW NEepHeHAMKYIAPHOCTI
IPAMO] 1 MJIOHIMHHU OJIePKYEMO

B.C, 1 nun. A B BA.

Takum ummom, BC, 1 A B, 10610
£ ABC, = 90° mo i norpibeo 6yno mo-

nepneHAMKyAspHicTs npsamoi B,C, no
nnoumen A, B B. IIpu qboMy KOpUCHO
BPAXYBATH BJACTHBICTE NAPANEIIBHOIO
(a omxe, i OPTOrOHANBHOIO) NMPOEKTY-
BaHHA: NpAMQ, NAPANENAbHA TNJAOUU-
Hi npoexyii, npoexmyemsca 6 napa-
nenvny it npsmy (sxmo BC | o, To
BC | B,C).

BECTH. <

3anuraHHa 4N KOHTPOMO

1. IlosicHiTH, K OTPMMYIOTH OPTOFOHAJBHY NPOEKILi0 TOYKH, (irypu.

2. CdopmymoiTe OCHOBHI BJAACTHBOCTI OPTOrOHAJIBLHOI OPOEKIii.

3. CdopmynoiTe BIACTHBICTH NJON[I OPTOrOHAJBHOI IMPOEKIlil MHOTOKYT-
HHMKA HA [NOINUEY.
¥V axomy BHNagky niomnia ¢irypu AopiBHIOE IJIONI OPTOTOHAJBHOL IIpO-
exuii niei dirypn?

4". JloBepiTh BAACTMBICTH IJIONIi OPTOrOHAJBHOI MPOEKIil MHOMOKYTHHKA HA
IJIOIUHY.

EEE Bnpasu

1°. Yy nmpaBUNBHO, 10 OPTOIOHAJBHOK MPOEKII€I0 HPAMOKYTHOI'O TPHUKYT-
HMKA B38BKIY € NPAMOKYTHHI TPUKYTHHK?

2°. HaseniTe npuriaj ¢irypu B mpocTOpi, OPTOrOHAJBHMMH HNPOEKIIAMU
AKOI HA Bl B3AEMHO HEpPHeHAWKYIADHI IUVIONMHM € KPYIH ONHAKOBOrO
paziyca.

3'. BuaiifiTe OPTOroHANEHY NpoeKnio pomba, ofHa 3 JiaroHaNeil SKOro nep-
NEeHAUKYJIAPHA [0 ILIOMUHENA HPOeKIii.

4. Ym mMOKe IJIOINA OPTOrOHAJBHOI mpoeknii ¢irypm Oyru: 1) Ginbire;
2) menie; 3) piBHOIO mnomi niel girypu?

5°. BuaiifiTs LOBKMHY OPTOrOHANBHOIL npoekuil Bifpiska AB Ha nnomuny o,
sikio AB = a. a npavMa AB HaxuneHa Ji0 IUIOIOWHEHA O Tig KyTom 30°.

6. Yu moxe OpTOroHANTHHA NpOEKWHiA Bifpiska Gyru: 1) menme Binpiska;
2) piBroIO Bigpiskry; 3) 6insme Binpiska?

7°. Un MoyKe OPTOTOHANBHOK MPOEKIE TpuKyTHHMKA GyTh: 1) Bigpisok;

2) ksagpat?

8". Korkua 3 oprorosansaENx npoexnii ¢irypu F Ha i B3REMHO EPIEHANKY-

NAPHI IICLIMEA — KBaApaT. U¥ BUILIKBAE i3 gporo, mo ¢irypa F — ky6?
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9. Ym MoKe OPTOrOHAJBHA IIPOEKILiA KyTa (BiAMIHHOrO BiJi pO3ropHyToro) 6yru:
1) MeHIIOIO Big 1bOro KyTa; 2) piBHOKW KyTy; 3) 6inbmoro 3a neit kyr?

10°. Yu mMorke OpTOrOHANBHA NpoeKnis kBaapaTta OyTu: 1) NpAMOKYTHMKOM;
2) napanenorpamom; 3) Tpaneniew? '

11°, fIxo10 Qirypo € OpTOroHAJBHA NPOEKIlis HPAMOKYTHOrO mnapaJjeseinine-
Jia HA ILIOLIMHY, NapajesibHy Horo ocHOBL?

12. HNiaronani pomba nopieriooTs 10 cM i 4 cm. ITnomuua pomba yTBOpIOE
8 nuomMHOK npoekuii kyr 60°. 3naiigiTe nnomy npoeknii pomoba.

13. 3maiigiTe mwiouyy npoeknii ¢irypu F Ha miommHY O, SKA 3 ILIOIUHOO
paHOl Qirypm yrBoproe Kyt 30°, axkmo ¢irypoio F e: 1) kBaapar, piaro-
HAJIB SKOro AopiBHWE 3 cM; 2) npaBUILHMII TPHKYTHHMK 31 CTOPOHOIO 4;
3) pomb, cTOpoHa AKOrO AOPIBHIOE a, a KyT — 45°.

14. YoMy AOpPiBHIOE KYT MisK IUIOLIMHEOK TPHKYTHHKA i IJIOLMHOK NpoeKuil,
AKIO IUIOIIA IPOEKIil NpOro TPUKYTHHKA: 1) y ZBA pasu MeHMIA BLJ
NAoHIi CAMOro TPHKYTHHUKA; 2) IOPiBHIOE IOl TPHKYTHHKA?

15. Ilpoekuicio kBaapaTa 3i CTOPOHOK @ HA JeAKY ILIOMMHY € pomb 3i cTopoHOIO
b i rocTpuM KyTOM O SHaAlAITHE KYT M MIOmMHaMM KBajpaTta i pomba.

16. MoseniTs, 1o mij Yac OPTOrOHANLHOIO HPOEKTYBAHHA PiBHOBEIMKI TpH-
KYTHHMKH, #Ki JeXaTs B OfHIM mJonMHiI, MaiOTh PiBHOBEJHMKI npoekii.

17". 8 — nnomia rpaHi NpaBMJABHOIO TeTpaeapa, a @ — niomia il npoeknii Ha
APYTY IPaHb. SHAHAITH BifHOIMeHHA @ : S.

18". lopeniTe, L0 MPOEKIi€ NPABWJIBHOIO TETpaejpa HA IJIOHMHY, HADA-
JNensHy ABOM itoro mMmumMoOixkHmMM pefpamM, € KBAApaT. UM HOpABUILHE
obepHeHe TBepAKeHHA?

19". fixoro Moxe DyTH HaHbinplua MIOLIA OPTOTOHANBHOI HPOEKLil IPaBHIIb-
HOro TeTpaenpa 3 pebpom a?

20", flxoxro Qiryporw € OpTOroHANBHA NMPOEKIis KyDa HA IUIOIUHY, MepHeHIHn-
KYJASPpHY Ao ioro aiarosasi?

21", BualiiiTs MOy OPTOrOHAIBHOL IPOEKLii Kyba Ha MJOIMHY, HepreHH-
KyJAspHY 20 fioro giaroHas, AKno Bigomo, njo pebpo Ky6a nopisHIOE Q.

22, TosesiTh, 10 IJIOIIA OPTOTOHANBHOI Npoexkiii Kyba Ha mnommHy OGyne
HaibinEIIo0 y pasi, KoM IUIONIHHA HPOeKIil nepneHuKYIApHA 10 Ofi-
uiel 3 miaronaneii kyGa.

23". OproroHayibHi DpoeKnii IIOCKOro YOTUPHKYTHUKA HA [Bi B3BAEMHO HEpIeH-
JUKYJNADHI OJONMHHM € KBAaJpATaMH 3i cropoHaM# 1. 3Half#iTL mepumMeTp
YOTUPHKYTHUKA, AKII0 BifioMO, U0 OfHA 3 HOro CTOpIH MAa€ NOBXKHURY 2.

24°, OproroHansHi npoernii TpuKyTHuKA ABC Ha /BI B3BAEMHO NEpPHEHIUKY-
NAPHI OJON[MHY € NPABMIBHHMH TPHKYTHHKAMH 31 CTOpOHAMH, PiBHMMU
1. Megiana AD Tpukytauka ABC popisuiwoe 2. 3raiiits BC.

25. Pebpo kyba popiBHIOE a. 3HANAITH nnomy Hepepisy xkyba mnonuuow,
AKA [POXOAMTH 4Yepe3 BepIIWHY ocHOBH mix xkyroM 30° so niei ocuoswm
i mepeTuHae Bei 6iuri pebpa.
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26. CropoHM NpAMOKYTHMKA KopiBHIOITL 20 cM i 25 cm. Moro npoekuis Ha
IUIOINMHY nofibHa Homy. S3HANH/ITE NepUMeTP NPOoeKLil NPAMOKYTHMKA.

27. OcHOBOW OPAMOKYTHOrO mnapajienemninefia € KBajpaT 3i CTOPOHOI «.
Yepes cepeiIMHM JIBOX CYMIXKHHMX CTOPiH OCHOBH IpPOBEJIEHO IUIOIIMHY,
110 nepeTuHae TpH Oiunux peGpa napaseneninesa i HAXMJIEHA [0 MJIOLU-
HHM OCHOBHM Hifi KYTOM (. 3HAWAITE ILIOIIY OfEPIKAHOr0 nepepiay.

28". OproronanbHow npoexuico pomba ABCD Ha MIIOMMHY, IO MPOXOAKTH
yepea BepmMHy A pomba i mapanensna iforo aiaronani BD, € kBagpat
AB,C,D, 3i cropoHow a. 3uaiiaiTs nepumerp pomba, SKIIO ioro miaro-
nans AC fopiBHIOE m.

29", OpToroHANBEHOI NPOEKIIE MIOCKOro YyoTHpUKyTHUKA ABCD € KBagpar
A,B,C /D, 3i croporow 4, AA, = 3, BB, = 6, CC, = 9. 3naiiiiTb ROBXKUHY
DD,, suz, nepumetp i nnomy wornpukyrauka ABCD. Toukn A, B, Ci D
JEMKATH 110 OMH GiK Bijl NJIOIIMHN NPOEKTYBAHHSA.

BIACTAHI MDK ®IN'YPAMW.
3HAXOAXKEHHA BIACTAHI MDK MUMOBDKHUMU NPAMUMU

Tabnuma 19

1. BIACTAHbD (p) MDX ®Ir'YPAMU

BiacTtaHb Bip ToukM Ao Girypu BiactaHb MiX dirypamm

Touku A i A, —
Haiibamxyi Toukn diryp F, i F,
PF;F)=AA,

Touka B dirypu F —
Haibnmxua g0 TOUKH A
p(A; F)= AB

2. BIACTAHb (p) MDK MUMOBDKHUMUW NPAMKUMU

A Bidemannio mine MumobiscnuMu npamumu
V HASHBACTHCH JIOBXKHHA IX COLIBHOIO
NepHeHIHKYIApPA.
Ipami a i b — muMoBixkui.
b ABla,AB1b
= p (a; b)=AB
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IIponopxennn rubu 19

CNOCOBM OBHMCAEHHA BIACTAHI (p)
MK MUMOBDKHUMK NPAMKUMIA

ITposomumo uepes nps- | [Ipoogumo yepes nps- | [Ipopogumo muoiuuny « | a
my b nnomuuy Bl @.  |mMi @ i b napasensHi | i npoextyemo upami ¢ i b ua
nnomman o | B. o mommEy: @ > A, b b .
BN @
' \ l o
]
i 4
by :
p (a; b) =p (a; B) p (a; b) =p (a5 B) p(a; b)=p(A; b))

BN [losicHeHHRA M OBrpYHTYBaHHA

1. Bincrans Bin Touxu no dirypm. Bigcrass Bifl Toukn g0 Girypu BUMipHOOTh
no Haitkoportiiomy mnaxy. Tomy gidcmannw 6id mourxu A 0o ¢izypu F nHa-
3UBAETHCHA BIICTAHE Bij i€l TOYKH K0 HabmMK9oi ToukH Qirypm F.

Toura dirypu F, naiibnrusxcwa fo ToUku A, — e
Taka Touka B € F, mo ana seix Toyok X dirypu F
BHKOHYETHECHA HepiBHicTE AB < AX (pumc. 21.1).

Inakime Ka)yum, AKINO TOYKA A He HAJIEKUTh
dirypi F, 1o eidpizox AB — Haiixopomuwuii 3 ycix
BigpiskiB AX, 1[0 CIONYYAIOTE TOYKY A 3 TOUKAMH

dirypm F. (Axmo »x A € F, To Touka A € HAHOGIIK- -

4010 Jio camoi cebe. ¥ 1poMy pasi BificTaHB BBa-

xawTh pieHOW Hynwo. Hapan GyameMo posrnsagaTu

BUNAagKu, Komu A ¢ F.) Puc. 21.1
Bigcraus Bijg TOukum A pmo dirypu F ivoxi Gynemo MOSHAYATH TAK:

p (A; F).

PoarnsineMoO eKiNbKa TPUKJAIIB.

1. Bidcmans 6id mouxu A do npamoi a dopisHie dosxcuni nepnendury
1Apa, ONYUWeHozo 3 MOYKU A Ha Npamy a.

2. Bidcmanv 6i0 mouyxu 0o naowuru dopienwe Ooemuni nepnenduxy
aapa, onyujenozo i3 yiei moyxku Ha naowuwy, abo BigcraHi Bijg TOUKM NO i
OPTOrOHAJNBHOI NPOEKIil HA IJIOIHHY.

! Ile nosHAaYeHHS He € 3arabHONPUIHATHM, &€ iHOMI KOPHUCTYBATHCH HUM Jlo-
CHUTE 3PY4YHO.



182 Pozpla 4. NEPNEHAMKYARPHICTD NPAMMKX | NAOLLMH Y NPOCTOPI

® 1li sBa TBep/UKEHHS BMILUIMBAIOTHL 3 TOrO, IO NEPUEHJMKYISP KOPOT-
muii sa noxuny. O

3. BiscTanp Biji HeHTpa Kona 0 caMoro Koja JopiBHIOE paaiycy. Yci
TOYKH KOJNA PO3TAIIOBAHI HA OxHiM BificTaHi Bif HeHTPa, OTHHE, yCi BOHM €
HAWOIMIKIMMHM IO HBOI'O.

Puc. 21.2 Pue. 21.3

2. Bipcrane mixk ¢irypammu. Mu B)ke BU3HAYMIM BiICTAHBL Bt TOYKH N0 (Pi-
rypu. Ane yacto noTpibHO po3B’sisaaTH sarajbHille 3a8BJaHHA — 3HANTH Bij-
CTaHb MiX iBOMa (irypaMm, HANPHKIIAJ, BUSHAYHMTH BiicTaHb Mix OGeperamu
piukn (puc. 21.2), mob nobyayeatu mict. fAcHo, mo Ans HBOro HeoOXiHO
IIYKaTH Hambmmxyl Toukn Giryp, TobTo HalikopoTmumit cepeli ycix Bifpiskis,
0 CHOJMYYAIOTH TOYKK LHX Giryp.

Touku A, i A, qiryp F, i F, (puc. 21.2, 21.3) Ha3uBAIOTECH IX HAilOAUINC-
wuMu moyrkamu, AKMO Ans 6yas-axux Touok X € F i X, € F, BUKOHYETBCA
HepiBuicTe A A, < X X,.

Bidemamnnw min deoma pizypamu HA3HBARETHCH BIICTAHD MiXk HAWOIMK-
gUMH TOYKaMM X Qiryp (SKio Taki Touk# €).

BiacTans Biff Touku n0 Girypu € oKpeMHM BHIIAAKOM Bixcrani mix ¢iry-
pamMu, KOJIHu ofiHA 3 Qiryp — TOYKA.

Biancrans mixk dirypamu inoai 6yaemo noznavatv p (F; F)), ne F, i F, —
Raui Qirypu.

PosrnsHeMo NpUKIamn.

1. Bidcmanv min deoma napanenvHuMu NPpamumu OOpieHioe 008HuHI
cninvHozo nepneHduxkyaspa do yux npamux (i pigcrani Big 6yae-aKol TOYKH
OnHiel npaAMoi 1o Apyrol mMpAMOoi).

® lle Bunnusae 3 TOro, moO Bei cniJbHI nepueHauKynApy AB (un XX))
MiX mapajienbHMMH NpaAMEMHE ¢ i b piBed (puc. 21.4), a KOXXHMEA BiapisoK
XY 38 kigngmu vHa panux npaMmux (X € a, Y € b), akuit He € IX coinsHUM
nepneHauKynApom, 6inbmuii 3a coinpHuil nepnenaukynsap XX,. O

2. Bidemanb Midc napanenbHumu nPaAMow0 i naowuHow 0opienioe dosxcu-
Hi nepnenduxynapa (cninvbHozo), onyujenozo 3 6ydb-AK0i MoYKu npamol Ha
naowuny (i Bigcrani Bif 6yAb-IKOI TOYKM NPsIMOL KO ILTOLIMHU).

® Hexait npama a i mnomuea O napajienbsi. COpoeKTyeMo oOpTOro-
HAaJIBHO NPAMY @ HA IIomUHY . Ofep’kUMO npAMy a,, NapajenbHy NpaMii



§ 21. Biacrani MiX dirypamu. 3HaxopaxeHHs BIACTAHI MiX MUMOGKHUMUH NPAMHMU 183

a (puc. 21.5). Koxua 3 npoextyounx npamux XX, Oyre nepnesjuynsip-
HOIO 10 TUIOLMHM 0., & OTIKe, NePHeHANKYIAPHOIO 0 NPAMOI a, Ta 10 NpAMOi
a (ockimekm a | a,). Toxi Bei cnineHi nepnenaukynspu AB (un XX ) mix
napajenbH¥MM NPAMOI0 @ i IJIOIAHOK O piBHI, a KOXxKHMH Bijpisok XY
(ne X € a, Y € ¢), AKKii He € IX CHUIBHUM NepneHAUKYJIAPOM, Oinbiuuil 3a
cninbauit nepuerymkyasp XX, (ockinpky nmoxuna XY g0 nomuay o 6ijb-
wa 3a nepnesgukynap XX ). O

a A X / ey
a A X N * AY Y
Tl iy ‘n\\ : v
] ' (]
b : L a"'l. wl &l \ L1
- & Ul .
B X, Y o " F

Pnc. 21.4 Puc. 21.5 Pnc, 21.6

3. Bidcmanv mizne 0soma napanenvhumu naouwuHamu dopieHioe doexcuni
cniabHozo nepnenduryasapa do yux naowuH (i BigcTani Bia Gyab-sAKOI TOUKH
OMHIE] IIOIMUHK 0 APYTOl IUIONMHEH).

® Ile BunsmuBae 3 TOro, mio BCi cninbHi nepnenaukynsapu AB (uu XX))
Mi% napajensHUMU nionueEaMu o i f pisai (puc. 21.6), a kowuuii Bigpisok
XY 3 kinusavu va papux muomusax (X € o, Y € B), axuit ve € iX coiasHuM
nepueHAuKyNApom, 6inbmmit 3a cninbunii nepnesauxkynsap XX,. ©

4. Bidcmane Mmix 0eoma MUMOGINCHUMU npamumu OopieHioe Q06MHcuHi
cninsHozo nepnenduxynapa 00 yux npamux.

@® Mumobixkui npawmi a i b (puc. 21.7) nexxkaTh y napajenbHUX IJIOLMHAX
o i (mus. § 8, c. 83). PosrnaueMo opTOroHANBHY MPOEKILi0 @' IIPAMOI @ HA
nnoiuny . Bona nepetuHaTHMe npAMy b B flefkil Touni B, AKa € OpTOro-
HAJILHOKIO NPOEKIi€w AeAKol TOYKH A mpsaMol
a. Binpisok AB 6yne cHinibHUM NEPHNEHARKY-

_JIFAPOM [0 UpAMHX a4 1 b, a TaK0X COinbHHM
NEPNEeHAUKYIAPOM Ji0 TwiomHHE o i . Bissme-
Mo Tenep GyAb-axkui iHmm# Bigpizox XY (ne
X € a, Y € b). Ockinexn XY He € coniibHUM
NepHeHANKYAApoM o mwromus o i B, To XY >
> AB. Omxe, cninsauii nepnesapkynsap AB no
ABox MumMobiMHHX npsimux a i b gificHO € BiX-
CTAHHIO MiXX HAWOIMMKINMUA TOYKAMH IHX Ops-
MHX, TOOTO BificTanHIO MK npsvumu @ i b, O Puc. 21.7

3. 3naxomenEa BincTaHi Mixk MEMoOikEWMH nmpamumu. Sk 3asHAYANOCA R
§ 19, 1106 obumcnuTi Mo BificTans, HeoOOB' A3KOBO OYAYBATH CIJILHHI IEPNEeH-
JUKYNAP [0 MEUMOGLXKHMX mpamMuX a i b. Jlns uporo 3 6yAnL-sKOi Touku M
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npamoi a (puc. 21.7) MOKHA ONYCTHTH NEPHEHAMKYJISAP Ha IUonuey f i sHaiti
H0ro MOBYKMHY, & MOMHA SHANTH JIOBXHUHY JAOBLJILHOIO CILJIBHOIO NEpNeHIuKy-
napa fo maouwH o i B. TakuM YrHOM, 3HAXOAMTH BiACTAHDb MiX MUMOBILKHMMK
HPAMMMM MOXHA OJJHMM i3 YOTHPBOX criocobiB, HaBeneHUX y Tabn. 19.

Cunoci6 1. Beaznocepednuvo anaxodumo cniavhuii nepnenduxyasp do da-
HUX MUMOOINCHUX NPAMUX.

Hanpuxnaz, y ky6i ABCDA B ,C D, 3 pebpom a (puc. 21.8) sincrans Mix
vumobixkEMME npavuMy AA, i BC popissioe 0BxuMHI IX CHIBHOrNO neprex-
IUKynsapa AB = a.

D, C, Crnioci6 2. Yepes odny 3 danux npamux nposodu-

A MO NAOWUHY, napaneavry Opyezilt npamiii. lnsa mso-

A, i B, ro JOCTATHLO Yepesd TOYKY OJHIEl IpsAMOl MPOBECTH

! NpAMY, HapajenbHy Apyrii npaMii. OckinbKu Bij-

A cTaHi MiX¥ napaJielbHUMHM NPAMOK T& IJIOI[MHOKI

s CKpi3b 0JIHAKOBI, TO 1[I0 BiICTAHF MOXXHA OOYHCIIH-

TH Biji OyAlb-AKOI TOYKHM NPAMOI [0 NNOIHUHU (AK

NOKA3AHO BUILE, BOHA K JIopiBHIOE 1 Bigcrani mim

A B JOHUME MUMOBLXHUMM PAMUMU).

Puc. 21.8 Hanpuknan, swmo B kyb6i ABCDA B.C,D,

(puc. 21.8) 3 pebpoM a noTpiGHO BUSHAYMTH Bif-

cTaHb Mix MuUMObixHMMM Hiaronansmu Giunux rpareit AD i B,C, To B mio-

muui rpani BB C,C moxHa NpoBecTH e OoAHY Alaronans BC,, napaiensuy

AD, (ockineku worupuryTHuk ABC D, — npsamoxytauk). Ilnomuua BB,C,C

napanenbHa npamiit AD, 3a 03HAKOK NapajeNbHOCTI NMPAMOL Ta IJION[UHH.

Yepes Te 1m0 BificTani MiXK napajelbHUMM NPSAMOK Ta ILVIOIHHOK BCIOIH Off-

HAKOBI, TO 110 BificTaHb MOxHA obumncnuTy Bij Oyab-aKOL Touky npamoi AD,.

Ockinexu pebpo AB nepnenaukynspse no naomuau BB C C, 10 BifcTans Bij

Touku A no mnomusn BB C C nopismioe AB = a. OTxe, BijicTaHb MiX MUMO-
Gisxaumu npsmumu AD, i B,C nopisHioe a.

.
. =0
e mm -

e
-
-
oY
a

Cnocib 3. Yepes dani npani npoeodumo napanenvii naowunu. e cno-
ci6 BinpisHAETLCHA Biji TONEPEAHBOrO JIMIE THM, HI0 Yepe3 KOXKHY 3 HaHHUX
NpSAMMX TPOBOAATEH IUIOIIMHY, NAPANIeNbHY APYrii npsamiii.

3acTocoByI0UM 1iei crocib s BUSHAYEHHSA BiZICTAHI MiXK MHMOGIMHHUMM
niaronansimu AD, i B,C 6iunux rpaneii xyba (puc. 21.8), moxHa, Kpim gia-
rouwani BC, rpaui BB,C,C (BC, | AD,), nposects Takox fiaronams A D rpa-
Hi AADD. Toni AD | BC, i Tomy mnommen AA D D i BB C,C napanenbui
(3a osHaKOW mapanensHOCTI mnommmu). OTxe, BiAcTaHp MiXK MHMOGLMHUMH
npamumua AD, i B,C fAopiBHIOE BifICTAHI MiX ITMMH NapajelbHUMH IUIOIHHA-
mu. [i moxkHa 3HaiiTi Bijg 6yaB-sIKOI AOBiNBHO BHGpaHOI TOUYKM oxHiel i3 mUx
ILIOUIMH, HANpUKnaj Bin Toukm A mnoumum AA D D. Ypaxosywuw, II0
AB L1 nn. BB,C,C, 3H0BY ON€P?KY€EMO: HIYKaHA BiZICTAHBb NOPIBHIOE a.
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Bayeaxcennsn. Cnocobamu 2 i 3 MOXKHA 3HAXOAUTH TAKOMH KYTH MiX MK
mobixkaumy npsimumu. Komm mu nposopumo BC, Il AD,, TO 38 O3HAMCMUNM
KyT Mk MEMOGLxHUMU npamumu AD, i BC AOPIBHIOE KyTYy MiX npsamumu
BC, ra B|C, m0 nepeTMHAIOTHCA. ¥ HALIOMY BUNAAKY uel KyT gopisiiov 907
AK KyT M1 J1AroHaJAMH KBaJpPaTa.

Cnoci6 4. ITpoexmyemo (opmozonanvho) ob6udsi npsami Ha nrouiuny,
nepnendukynapuy do odniel 3 mumobincnux npamux. Toxi eigerans mim mu-
MOGisHMMHY ITPAMHMHM JOPiBHIOE BigcTaHi Mix IX OpTOoroHaANBHHMH npoexl-
MM HA TUIONIMHY, NePHeRJIRKYJIAPHY A0 oAHiel i3 uux NpAMHX.

® Hexait npsami @ i b — mMumobixkHi i nonmHEa (0 NEPIEHIMKYISPHA JI0
npsamoi a (puc. 21.9), npsama b, — oproronassHa NpoeKIis npsamoi b va nio-
MHMHY O (AK10 A — TOYKA HepeTHHy NpsAMOi @ 3 IUIOIIMHOW O, T0 A — op
TOrOHAJBHA NPOEKIiA npsaMoi a Ha mnowuHy o). Inommua f, ska yreopena
MPOEKTYIOUNMH NPAMHUMH, IO HPOXOAATH Yepes npamMy b, mapajienbHa MpH-
Miil @ (OCKiNBKHM npsAMa @ napanejbHa OyAb-fAKil 3 MPOeKTYIOUHX NPAMMX).
3a 03HAKOIO NEPNeHAUKYIAPHOCTI IUIOLHH IIOIMHEN o i [} nepnenaurynsip
mi. Toni nepnenankynsAp, nposesenuii 3 Touku A 10 npAMOi b, y niomumHi o,
6yne nepneHAuKyaapoM i no mnommuu . Orxe,

plab)=paP)=p@;b) O
Hanpuxnan, y ky6i ABCDA B,C, D, (puc. 21.10) 3 pebpom a noTpibHo
BUSHAYMTH BiCTAHBL Mi MUMOOIKHHMH MIArOHANAMM JABOX CYCIHIX rpa
Heii — mexait e 6yayre miaronani BA, i B C. [lns nporo MOoxHa CrpoeKTy-
BaTH flaHi npsaMi Ha nnommuy ABC D, nepneHaukynasipry o npsamoi B C
(oBrpyuTyiiTe 110 NepneHAHKYIAPHICTD).

A B

Puc. 2}.9 Puc. 21.10
Y pesynerari npoexrtysarna': BC — O, B — B, A — O, (touxn O
i O, — uenrpu rpaueit BB C,C i AA D D siznoeiguo), romy BA — BO,. Top
p (BAI; BIC) = p (O; BOI)‘

! HaragaemMo, mio 3HAK «—>» B HABEEHHWX SANMCAX O3HAYAE: «IIPOEKTYETLCH e

(mus. § 9).
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Posrnsainemo BuHOCHMI! pucynoxk npsmokyTauka ABC,D, (puc. 21.11).
3a ymoBow AB = C D, = a. Toni BC,=AD,=a J2 (ax piaronani KBagpartiB
D, C, ai croponow a). Hac uikasutes Bigcrase Bing Touxkm O

no npsamoi BO,. Ilposesemo OM 1 BO, Ta cionyuynmo
8 4 sizpiskom Touxu O i O,. Topi OM — Bucora npsmo-
KyTHOro TpuxkytHuxka BOO,, y skomy 00, = a,

OB= 3 ;E i BO, = JBO“ +00? = “\E 3uaiiemMo nno-
gy Tpm{y‘ml{un BOO, psoma cnocofamMu: 3 ORHOIO

V2 o,

M Boky, S, g0, = BO 00, =40 8 immoro 6oky,

28, BOO, @

V8

%BU: *OM. 38sincn OM =

Puc. 21.11 Sa poo, = 50

Omxe, p(BA;; B,C)=p(0; BO,) =OM = %

B [Mpuxnaau po3B'A3aHHA 3apay

i. ¥V npsmokyraomy napaneneminesi ABCDA B C,D, peGpa AB,
AD i AA, signosigro popisrioioTs 1 cM, 2 cm i 3 cm. 3uaiixiTe
BizicTane mixk npsivoio BD i nnomunow AB,D,.
Komenmap
Jns roro mob suaiiTu BicTaHb MIXK NPAMOIO 1 IUIOIMHOIO, CNIOYATKY CIij
8’sicyBaTH iX Bag€EMHE poamilleHHsA. 38 03HAKOI0 NNAaPaneNsHOCTI NpAMoi i mio-
myHA orpumyenmo, wo BD || mn. AB D,. Ockinpku BiicTanb MisK napaneirbHu-
MM [PSAMOIO i MIOIIMHOK MOXHA BUMIpIOBATH Bij OyAb-AKOI TOuKH npAMOL 10
ILIOIIMHEHA, TO HAM NOTPIOHO ONYCTUTH NEPNEHIUKYIAP 3 AeAKOl TOYKH NpPAMOl
Ha momuHy AB D,. Jlnsa nporo MoxHa nobyayBaTd IUIOIIMHY, NEPHEHUKY-
nspHy A0 nnoumuu AB D, sika meperHe BD B pesikiit Touni M, a noriMm ia
TOYKH M npoBecTH NEPHeHAHKYISP A0 NPAMOI NEPeTHHY IMX ILJIOH{HH,
Jns obuncneHHs HeoOXiZHHX eJleMeHTIiB 3py4YHO BHKOPHCTATH BHHOCHI
PHCYHKH (iryp y posrasayBaHUX IIOHIHHAX.
Poze’azanna
P Ockimbku B npsAMOKyTHOMY . mapanenemineni ABCDA,B.C D,
(puc. 21.12) piaronani ocuoB BD i B D, napajenbHi (K OpsiMi nepeTHHY na-
pasieTbHAX MNOIMME IiomuHow BB D D), 1o npsaima BD i nuomuHa ABIJII)I na-
paneneri. [Tposenemo nepnenauxynap AM L BD. Ockinexu AA, 1 nn. ABCD,
10 AA, 1L BD. Toui BD L un. MAA,. Bepyun no ysaru, mo B D, || BD, onep-
syemo B D, 1 nn. MAA,.
IInomuna MAA, npoxoauTs uepes npamy AA,, napalensHy IJIOMIMHI
BB,D,D, orxe, npsama MK ix neperuHy napanensHa AA,. Iliommaa MAA,
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NEPEeTHHAE TAKOX NAPANeNbHI ILUIOIIMHKM OCHOB IO HAPAJENBHUX HPHMUX:
AK | AM. Ockinbku AA, L nn. ABCD, T0 A.A1 1 AM), orxe, AMKA, —
NPAMOKYTHHMK.

. Ilposenemo 3 Touxu M nepnepgukynap MT no npsamoi AK neperuny
nepueHpuKyaapuuX nuowms MAA, i AB D,. Topi MT 1 nn. ABD,, orxe,
MT — Bigcragb M npaMoo BD i naomuuo0 AB.DI.

Iz npsimoxkyTHOro tpukytauka ABD (puc. 21.13), y skomy AB = 1 cm,

AD =2 CM, OJIEPIKYEMO: BD:\HABS_FADS___JE- Toﬂi
SaABD:%AB'AD:%BD'AM,T(}ﬁTO %’1‘2:1 'Jg'AM.

2
Omaxe, =2 .
N
D G A, K
M
T
A B A M
Puc. 21.12 Puc. 21.13 Pue. 21.14

I3 npamoryTHOro TpUKyTEMKA AMK (puc. 21.14), y sxomy MK =AA =3,
onepxyemo: AK =JAM?+ MK? = —}5- Toni

=lam-Mr=1ak- 1.2 cpal, T
Sd“M—zAM' MK 2AK MT, Tobro 2" 3 2 ﬁ MT.
Oe, MT=2.
Bidnosiove: g cm. <
3anuTaHHA ANs KOHTPOMo
1. Tlosicuite, AKY TOURy (QirypH BBaXKal0Th HAaHGIMIKHYOIO JI0 A&HOI TOMIKI;

AKi TOUKH ABOX (iryp BBaKawTh HaUOMMKIuMu.
2. [Haiite osnaueHHs BijCTaHi:
1) Bix Tourku no dirypu; 2) Mixk ABoMa irypamu.
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Haiire osrauenHsa Bijcrani: 1) Bij Touxky 10 npsimoi; 2) Bif TOUKM K0 ILJIO-
MHY; 3) M napanenbHUMH NpAMUMHE; 4) MiXK napajensHUMHU IPAMOIO
i nnommHoK0; 5) Mik napajsensEUMM omMHEAMK; 6) Mix MuMOBIHUMY
npamumu. OOr'pysTyiiTe, [0 B KOXHOMY i3 HMX BUDagkiB siK BiICTaHbL
JlilicHO BMOMPAIOTE BiJICTAHE MiX HARONMMIKYMMHM TOUKaMKM Giryp.
IToscHiTe HA NpHUKJanaxX pisHI crocobu 3HAXOJDKEHHSA BiacTaHI MiM Mu-
MOOLKHUMH NPAMMMH.

JoBeniTs OBHAKY NAPAJIENbHOCTI MPAMMHX.

Bnpasu

Kopuceryouncs 03HAYEHHAM BificTanl M (irypamu, a TAKOMXK PUCYHKA-
mu 21.15 1 21.16, poBeaiTs, ujo: 1) siacTans Mix 306parKeHMMU Kpyra-
mu (puc.. 21.15) gopisHoe AB; 2) sifcranb MiK Kpyrom i npsamowo, Aka
‘ﬁom e neperunae (puc. 21.16), nopisuioe AB.

F,

F,
Puc. 21.15 Puc. 21.16

Yepes niaroHasis napajieorpaMa npoepeieHo nuonuay. JlopeniTs, 1m0 KiHmi
Apyrol AiaroHali HaAXOAATHCA HA OIHAKOBIH BigcTani Bif 1i€l nmiaonmHM.
Kinni Biapiska, sikuii He NepPeTHHAE IUIOHMHY, BinnaneHi Bim Hei Ha
0,3 mi0,5 m. Sk Bijanena sijg MIONIMHKA TOYKA, 1[0 HiNUTH JaHMI Big-
pisok y BigHouiesHi 3 : 77

Posp’fKiTh nonuepelHIO 3a1aUy, BBAXKAIOYH, 10 Bigpisok AB nepeTHHAaE
[IOIIHHY .

Yepea ocHOBY Tparniellil MPoBeeHO ILIOIIHHY, Biglajleny BiJi Apyroi ocHo-
BM HA BiJicTanb d. 3HAWAITH BijcTans BiJl TOU-

KU [epeTHHY aiaroHanei Tpaneuii ae nieil
ILIOLMHM, SKII[O0 OCHOBH TpaneLil Bi/lHOCATE-

ca axk m : n (pue. 21.17).

Touxka M, sxa JeUTH 1034 ILIONIMHOK Ja-

HOI'O NpPAMOro KyTa, BifaneHa Bijfi BEepPIIMHH

KyTa Ha BiJ[CTAHE 4, & Bij iforo cTopiH — HA o
Bijgcrans b. 3uaiiniTs BijicTans Bijg Touky M o
TLIOIMEY KyTA. Puc. 21.17
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7. Iz Bepimimn A i B rocrpux KyTiB NpAMOKYTHOrO TpUMKyTHHKA ABC npo-
BeJIeHO NepueHAMKynapy AA, i BB, 10 IOIMMHY TPHKYTHUKA. Suniinire,
Bigcranb Bif Bepuay C no cepenmuu Bixpiska A B, sikuo A4 (" = 1 ™,
.A,A =3m, BC=6m, BB=2wmisiipisok A B, He nepeTrHac niounuy
TPUKYTHHKA.

8. ¥V ky6i ABCDA B/C D, i3 pebpom, sike AOPiBHIOE @, 3HANAITH BilCTaNL
1) Big TOuKM A J[0 ITOIIMHH BB/ D ; 2) six npsamoi A C, no mjaomm
Hu ABD; 3) mix npotmnexHuMM rpanamu Ky6a; 4) mix npamumu B C
i AA; 5) Bia Toukm A yio nnoumey A BD; 6) mixk npamumu AC 1 B D ;
7) mixk nnommuamu A BC, 1 ACD,.

9. B ocrosi mipamign SABCD nexuts ksagpar ABCD 3i cToponomw,
aAxa popisuioe 12. I'pani SBA i SBC nepneHAuKyNspHi [0 IJOILHHK
ocHOBH. BucoTa mipamiau opieHioe 5. 3HaHAITL BiflcTanb Mix OpsiMu-
mu BC i SD.

10". Bixcrans Mix MUMOBIXXKHUMY JIArOHAJAMH JIBOX CYMIXKHMX IpaHeil KyOn
nopisaioe 2. 3ualniTe pebpo Kyba.

11. V xy6i ABCDA B,C,D, i3 pe6pom, mo jopisuwe 1, Touka M — cepe-
nuaa CD, a Touxka N — cepeauna CC,. 3nailjiiTh BiACTaHb MX IpPAMM-
mu AN i BM.

12. B ocnosi npsamoi npusmu ABCA B C, nexuTh NpasmiIbHAN TPUKYTHMK
ABC (Taka npu3Ma HASHMBAETHCH MNPABWIBHOIO). SHANHITE BiACTAHbL Ml
npamumu AB| i BC, sixmo Bci pebpa fanoi npuaMu JIOPiBHIOIOTE @.

13". Ha npsmiit ! y npocropi nocnigosuo posramosani Toukm A, B i C Taki,
mo AB = 18 i BC = 14. 3naiiflite BifcTane mixk npavMumMu ! i m, AKI0
Bigcrani Bijg Touok A, B i C o nmpsimoi m popieHoooTs 12, 15 1 20 Big-
noBigHoO.

- FEOMETPHYHI MICLIS TOYOK Y NPOCTOPI

Tabnuus 20

FEOMETPUYHI MICLIA TOYOK (I'MT)

Osnavennn. Feomempunnum micyem moyvox nacupaau (npocropy) Hasu-
BacThCa irypa, mo CKIAJAETHCH 3 YCiX TOYOK TUIOI{HHH (MpocTopy), fAKi
MaKTE NEeBHY BJACTHBICTE.

1. fAxmo Toura M € F,

Qirypa F — I'MT, saxi To M Mae JaHy BIACTHBICTS.
MAIOTh JaHY BIACTHBICTEH 2. Sixmo Touka M mae pawy Bancrisicr.
ToM e F.




190 Poapia 4. NEPNEHAMKYAAPHICTE NPAMMX | NMAOLLIMH Y NPOCTOPI

Ilpoposxkenun Tabn. 20

Ha naowmHi

Y npoctopi

1. 'MT, mo asaxogsTeca Ha nasii sigcranmi R i Touku O
(piBHOBiAeH] B AaHOI TOYKM)

Qirypa F — xono
iz menTpom O
i pagiycom R.

@irypa F — coepa
i3 nenTpom O
i pagiycom R.

Wt

2. TMT, pissoBigianenux Bia Kinuis nanoro sinpiska AB

A h @irypa F —

A Kl cepein HHMI
l:epneup.ﬂ KYJIAp
@ Jio Biapiska AB.

Dirypa F —
ILJIOLIMHA O,

10 NMPOXOANUTDL
yepes cepeinuy
B Bigpiaka AB
i mepueHAUKYASApPHA

0 HBOTO.

3. TMT, pirHOBiNAANEHHX Big ABOX
NPAMUX, 10 NEPETHHAKTHCH

3. 'MT, pisHoBinnaneHnnx Bix ABOX
TLIONIMHE, W0 NePeTHHAKTHCA

o~ |
e

®Dirypa F cknagaeTbes
3 BiceKTpuc yCix KYTiB, YVTBOPEHHMX
IIpH DEPeTHHI JaHUX OPAMHEX.

N

@irypa F cknagaeThes 3 GicekTop-
HUX MIomuH (II0MuH, ki JinaTs
ABOrpaHHI KYTH HABMLI i NpoxoaaTh
yepe3 pebpo ABOrpaHHUX KYTIiB) ycix
JABOTDAHHUX KYTiB, YTRODEHUX NpPU
NepeTuHi JaHUX NJIOLINH.
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3akinuenns radn. 20

4. TMT, pisHOBigAaNeHENX BiJl BEPIIME TPHKYTHHKA

C

@irypa F — npsiMa, siKa NepHeHim-

Pirypa F — HeHTp ONMCAHOrO KyJASIPHA JI0 MUIOIWHY TPHKYTHUKA

HABKOJIO TPMKYTHHKA KOJAa. i npoXoauTh Yepes MEHTP OMUCAHOI'O
F=0 HABKOJIO TDUKYTHUKA KOJA.

EE NoscHeHHs ¥ OOrpyHTYBaAHHS

1. TlogATTAa reoMeTpUHYHOro Micl# TOYOK mpocropy. ¥ miaaHiMerpii zeome-

mpuyHum micyem moyvox (I'MT) BasuBanmm Qirypy, L0 CKIaga€ETBCH 3 YCix

TOYOK IUIOLIMHM, AKi MaioTh nesHy Biactupictb. Hadnpoctim 8 rakux 'MT

MIIOIMHK HaBeJleHO B JiBoMy ctoBnni tabn. 20. Haragaemo ix.

1) Teomempuunum micyem moxok, Wo 3Haxodsmecs Ha Oaniil sidcmani R
8id danol mouxu O, € kono padiyca R iz yenmpom y mouyi O.

2) Teomempuunum micyem mouok, pienogiddarerux 6i0 d60x OaAHUX MOYOK,
€ npama, AKa nepneHouKynapHa do eidpiska, w0 cnoay4ae yi mouku,
i npoxodume “epes ilozo cepeduny.

3) TI'eomempuurum micyem moxok, pisnosifdanenux 6i0 060X NpAMUX, w0
nepemuHamscs, € napa nepneHOUKYAAPHUX NPAMUX, Kl Micmamb 6i
CeKMmpucy Kymis, YymeopeHux npu nepemuni 0anux npamux.

4) Teomempuune micye mowok, pieHosidOanrenux 8i0 6epulur MpPUKYmMHUKQ,
cxnadaemues 3 00HIET MOYKU — YeHMPa ONUCAHOZ0 HABKOLO MPUKYM
HUKG Koaa.

Amnanoriuso g0 nouarra 'MT Ha nnomusi osmauvarpoTs i nossaTra I'MT

y npocTopi.

Feomempuunum micyem mo4ox TpPocTOpy HasmBaeThes dirypa, saxa

CHIAMAETLCH 3 YCiX TOYOK MpocTopy, SKi MAaloTh NeBHY BIAACTHRBICTS.

Hx i B nnanimMeTpii, po3R’A38HHA 3aBAAHHA HA 3HAXOJKEHHSI FeOMeTpi1
HOT'O MICIfi TOYOK CKJIAAAETHCHA 3 BHCYBAHHHA IilIOTE3H MPO BHJ MIYKAHOT (i
rypu F i o6r'pyHTYBAHHS NBOX B3a€EMHO OOEPDHEHHX TBEPIIKEHb:

1) srwo mourwa M nanexcumo ¢hizypi F, mo s80Ha Mae OaHy 8racmuaicinin;

2) axwo mourka M mae dany enacmusicms, mo 60HA HARexcums (hizypi .

3aMicTh ApPYroro TBEpIXXEHHSI MOXKHA NOBOOHTH EKBiBANEHTHE iflomy
TBEDHAIKEHHSA, NPOTHAEKHE [0 NepHioro: AKu0 MmoxKa He HAACHK UMb (i
pi F, mo eona He mae Oanol enacmusocmi.
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2. OcroBHi reomerpuyni Micus To4oxk npocropy. PosrasineMo reoMeTrpueHi
MICII TOYOK ITpOCTOpPY, $IKi MAIThL TY CAMY BJIACTHBiCTH, L0 i BigmominHi
I'MT wa nnongusi.

3 osHaveHHs chepy BUILIUBAE, IO:

I. FeoMeTpyaEHM MicLieM TOHOK NPOCTOPY, M0 3HAXOAATHCA HA HaHi
Bincrani R Bixg nasoi Touxkm O, € chepa pagiyca R i3 pearpom y touni O
(puc. 22.1).

! 3

Puc. 22.1 Puc. 22.2

1I. FeoMeTpHMYENM MICIleM TOYOK NPOCTOPY, PiBHOBIIAJeHUX Bijl nNBOX
IaRux To9ok A i B, € niommua, AKa NepneHAHKYJIAPHA 10 BiApiaka, mo cro-
Jyuyac ui TOYKH, i MpoxoauTE Yepea HOro cepeaHHy.

® PosrnsEeMo IJIOMHHY ¢, AKA NEPHeHAWKYJSpDHa A0 Biapiska AB
i mpoxoauTs yepes iforo cepenHy — Touky K (pme. 22.2).

Hexait Touka M € o. ¥V nzonmui 0. mposesemo Bijgpizox MK. Ockinbku
AB 1 o, To AB 1 MK. Vpaxosywuu, mo AK = BK, onepxyemo AM = BM,
ToOTO Touka M piBHOBifzaneHna Bij Touok A i B.

Hexait Touxa M pisnosianasena Big Touok A i B, To6ro MA = MB. Pos-
TIsiHeMo moluHY 3, sika npoxoawuTh yepes npamy AB i Touxky M. ¥V nno-
wuHi 3 Touka M piBHOBignaneHa Bix Towok A i B, oTie, BOHA JEXHTH HAa
npsMif, 0 NPOXOAWTEL Yepe3 cepeAnHY BiApiska AB — roury K, nepnen-
AMKYJIIDHO 0 [BOrO Bifipiska. Aute Bei npsiMi, TEpNeHAUKYISAPHL 10 NpsaMol
AB, sixi npoxoaaTs yeped Touky K, nexarts y IUIOMIHEI, NepIeHINKYIAPHIN
1o AB. Ypaxorymwouu, 1o yepes Touky K NpoXOAWTEL TiNBKW OfHA NAOIHHA
0, nepnesaAuKynapHa o AB, onepxyemo M € a.

TakuM YMHOM, OJON[WHA ¢ AilicHo € mykanum 'MT. O

Jlns posrsisify HACTYIHOrO TeOMEeTPUYHOIO MICIf TOYOK BBEJIEMO MOHSAT-
Ta DiceKTOpHOI MIBILIONMMHHK JIBOTDAHHOTO KYTA.

OsHavenna. BicekmopHoio nieniouuHol ABOTPAHHOTO KYTA HASUBACTHCH
MiBILIOIWHA, TPAHUYHOK PAMOI K01 € pefpo ABorpaHHOrO KyTa i sika fi-
JATH JABOTDAHEHH KYT HaBIMij.

Ockinbku 3a Mipy ABOIDAHHOTO KyTa OpHAMAITE MIpy BiAIIOBimHOrO

flomy JimHiiTHOTO KyTa, TO fOicekmopHa nienaouuHa npoxodums uepes pedpo
deozpanHoz0 Kyma i Gicexmpucy 6i0nosidHoz0 AiHIlH020 KyMA.
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III. TeomeTrpwuEuM MicueM TOYOK, PIBHOBIIIANERMMX BiJ JBOX JANMX
NJIOIIMHE, 0 NepeTHHANTHCH, € DiCeKTOpHI MIBIJIOIMIMHEM BCIX ABOrpaHnumx
KYTiB, YTBOPeHMX BiANOBITHMMH MiBIJIOIMMHAMH.

® Posrasinemo ABi niaommun o i B, aki ne-
PETHHAIOTBCA TIO NpaAMii ¢, i nisnuowwuy Y,
AKa € 6iCeKTOPHOK MiBIJIONIMHOK JABOIPAHHOIO
KyTa, YTBOPEHOro IiBIJIOIMHAMHY IUIOMMH ¢ i 3
(puc. 22.3).

Hexait rouka M € y. Onycrumo 3 Toukn M
NeprneHuKyIspy Ha mwromuun o i f (MA L «
i MB 1 B). Yepes npsmi MA i MB nposegemo
momuHEy @. Il nommEAa nepneHAMKYAAp-
Ha o npamoi ¢ (ockinekyn MA 1L ¢ i MB 1 o).
fArmo O — Touka NMepeTHHY NJICLMEM () 3 IIpA-
MOI0 ¢, To £ AOB — niuiifiHHIT KYT ABOrpaHHO-
ro Kyra 3 pebpoM ¢, YTBOPEHOro BiAIIOBifHUMM Puc. 22.3
niBnJomuHaMu nuoniuH o« i §, a OM — bGicek-

Tpuca NBOro Kyra. Tozl 3a BaacTHBicTIO OicekTpucw KyTa (y IUIOUIMHL ()
ofepxkyemo, mo MA = MB, orxe, Touka M — piBHOBiizanena sijg nno-
il o i B.

Hexait Touxa M pissoBignanesa Big mommH o i 8, Tobro MA = MB, ne
MA 1 0.i MB 1 B. Yepes npsami MA i MB nposegemo monuny ¢. st mo-
I[MHA NepleHAVKYJIApHa 0 npaMoi ¢ (ockinekm MA 1 ¢ i MB 1 ¢). fAxupo
O — TOYKAa NEepeTHHY ILIOIMHEM (¢ 3 NpAMOK ¢, To £ AOB — niniiitamit KyT
ABOrpaHHOTO KyTa (3 pebpoM €), yTBOpEHOro BiANIOBiJHWMY MiBIJIOIIWHAMH
nnomul o i B. Ockinbku MA | OA, MB 1 OB i MA = MB, To B nnommui
¢ Touxka M, ska JnexuTh ycepenuHi kyra AOB, piBHORijaneHa Bij CTODiH
kyra. Orie, OM — bicexTpuca uboro kyra. Ane gepes bicexTpucy siniitno-
ro Kyra npoxoauths bicekTopHa miBnoniuua, T06Tro M € Y. Takum uuHOM,
(irypa, siKa CKIANBETHCH 18 YOTHUPHOX OiCeKTOPHMX MiBILIOIIMH, AINCHO €
mykauam I'MT. ©

Bayeancerns. OCKiNBKH IUIONIMHEA () NEPIEHAUKYIADHA A0 CIOLNBHOIO pe-
6pa ¢ Bcix ABOrpaHHMX KyTiB, YTBOPEHMX IpH IepeTHHIi mwromuH o i f, 10
B IepeTHHi 1l 8 rpaEAMH WX KYTIB OTPUMYEMO TiHIiHI KyTH BianmoBigHux
JABOIPAHHUX KYTiB (CTOpOHW AKUX JexxaTh Ha npamux AO i BO, aki nepe-
THHAIOTHCA B Touli 0). YpaxoByruH, mni0 Ha MJIOIMMHI OiceKTpHcH BepTH
KaJbHHX KYTiB JIedKaTh HA OAHIA IpaAmiii, a GiCeKTPHCH CYyMIMKHHX KyTin
NeprneHAuKYyIsapHi, ofiep:kyemMo, ujo mykane 'MT, 3o0pakene Ha pucyHiky
22.3, CKIaa€THCA 3 IBOX NEPNEHAWKYJIAPHHAX IUIOIHH.

IV. T'eoMeTpruyENM MicIeM TOHOK NPOCTOPY, PIBHOBIAJANEHHK Bl Bep-
IUMHE TPHKYTHHKA, € NPAMAE, SIKA NePHeHIHKYNAPHA [0 MJIOIHHN TPHKY TN
K& i MPOXoauTs Yepes UeHTP KOMAa, ONHCAHOIO HABKONO TPHKYTHHKA.
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® Posrnsnemo TpukyTHMK ABC i mpsaMy a, fAiKa NeprneHgNKYyJIApHA IO
TJIOIIWHM TPUKYTHUKA i TPOXOANTE Yepes TouKy O — LIeHTP ONUCAaHOro Koaa
(puc. 22.4).

Hexait Touka M € a. Topgi MO — nepnesaukynsip a0 nnowmun ABC;
MA, MB, MC — noxwuni, a OA, OB, OC — Bignosijso ix npoeknii. Ockinb-
¥u OA = OB = OC (six papiycm onucasoro xona), To MA = MB = MC, To6To
Touxka M piBvoBigzanena Big sepimmH TpuKyTHHKAa ABC.

Hexail Touxa M piBHOBijjianeHa Biji BepmuH TpuKyTHuKa ABC, T06TO
MA = MB = MC. Onycrumo 3 Touku M neprneHAMKYASp Ha miouwmny ABC.
Ockinbkn pirHi noxuni MA, MB, MC wmaioTth piBHI npoekmii, TO OCHOBOIO
LBOTO LepueHAMKYIsApa 6yne Touka B wiomuHi TpukyTHuka ABC, piBHOBiA-
JaJjieHa Bij iioro BepuuH, T06T0 Touka O — MEHTP KOJa, OIHUCAHOrO HABKOJO
TPUKYTHUKA. Ane deped Touky O OpOXOAWTHL TiNMBKM ONHA IPSMA @, NepIeH-
JMKYAsSpun A0 miomueEl TpukyTEuka ABC. Omxe, M € a. Takum umuOM,
npsMma a piiicko € myxkasum I'MT. ©

3asuauumo, [0 B HABEIGHUX NPUKJIaaax Buj poarnspysanoro I'MT yixe
OyJno 3aanno i MU JIOBOKWJIH, IO BKasana ¢girypa aiiicHo € mykaaum I'MT.
Inoni nosogmThest 3naxomuru ['MT npocropy sa
JIaHOK ¥Or0 XapaKTepUCTH4HOK BaactubBicTio. fK
NPABHJIO, PO3B’sA3YyBAHHS TAKMX 38484 IOYMHAIOTH
3 mpunynesHs (rinoTesn) npo BUJ mykaHoi girypu.
JLnsi (bOro 4acTo PO3TJIsAAITh JAHY XAPAKTepHCTIY-
HY BJACTHBICTBE y siKilick muonquui Ta Bigomi I'MT
mnouguBr. Ilorim gmocnmifkyloTh IHIDL TONOMKEHHS
C nnoumHM, o 36epiraoTs faHY BAACTHBICTL TOYOK,

i mpobyroTs BusHAYATH By mykasoi Qirypu. [Ropai
Puc. 22.4 mykane I'MT e neperunom yuce Bigomux I'MT.

B (Mpuknapw po3B'A3aHHA 3a0a4

Bamaua 1. 3uaiigite reomerpuure micue Touox (CMT) npocropy, piBHOBIA-
JIGJIEHHX BiJl ABOX AAHUX IapajielbHUX NpAMHX.
Komenmap

CrouarTky pO3rnIsHEMO IJOLIMHY ¢, y #AKiH nexars maHi napanenbsi
npami (puc. 22.5). 'MT nnowuHtu, pieHoeiddanenux 6id deox napanenvHux
npamux a i b e yiit naowuni, 6yde npama m; axKa napanreibHa OaHUM NPAMUM
i npoxodume nocepeduni mine Humu (Tobro pimMTH BigcTans AB Mixk paHu-
mu npamumy Hasmia: AK = BK). Toai I'MT sianoBigEuX TOYOK IpOCTODPY
060B’s13K0B0O Gyie BKIIIOYATH HNPSAMY m.

3ragyoud, 10 B OpOCTOpi moXwui, siKi mamTh piBHI npoekuii, piBxi,
MOXXHa BHUCYHYTH NpUINYIIeHHs, mo Bignosigae 'MT mpoctopy Gyae BRIHO-
YATH TAKOYK BCi NeprneHANKYIAPH A0 ILIOUIMEN (., IPOBEAEH] 3 KOMKHOI TOYKH
npsaMoi m. Ase Bei Taki nepneHAMKYIADH JIeXKaTh ¥ IIOIHEI, HepHeHInKY-
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JAPHII 10 MICIIMEM O, AKA MPOXOAMTL Yeped npsamy m. Lle possossie sucy-
HyTH rinoreay, o mykasum 'MT i Gyze nepneHguKyAspHA LIOUUBA Y.

Ins nosejeHHs i€l rimoTesm, SAK 3aBXKAW, OOIPYHTOBYEMO OBA BIaCMII0
0DepHLHUX TBEPAKEeHHA:

1) saxwo mowka M nanexcumbs ¢izypi F (nnouwmsi y), mo 6ona mac duiny
ajaacmusicmu;

2) sixwo mourwa M mae dany enacmusicms, mo 60HaA Haxexumsy pizypi F
(nnommHi ¥).

Puc. 22.5 Puc. 22.6

Posze’azanua

p Hosenemo, mo 'MT npocmopy, pienoeiddanenux 6id 060x danmux
napanenvhux npamux a i b, € nrowura y, nepnendukynapra 00 naowunY
o daHux npamux, axa dinume naenin eéidcmans Mizc numu (i MicTuTh npa-
My m ILIOMWHY O, SKA NapajelibHA JaHUM IPAMEM i DPOXOAUTEH IIOCepeanHi
mix HumHE) (puc. 22.6).

1. Hexail Touka M € y. ¥ nmnoumHi y nposenemo nepneRgukynap MK 1 m.
Ockinbkm ¥ L o, o MK 1 o. IIporegemo uepes Touky K B naoumHi o npamy
ABl m(Ae€ a, Be b). Ockineku m || a || b, To AB 1L a i AB 1 b. ¥paxo-
BywuH, njo AK = BK, maemo piBHicTh BignoBigumx moxunux: AM = BM.
BuKOpHCTOBYIOUM TEOpeMy IpO TDH TNEPNEeHAMKYJISApPH, OHEPIKYEMO, U0
AM 1 a i BM 1 b, o610 Touka M piBHOBijsaneHa Big npamux a i b.

2. Hexaii Touxka M pieHOBignanena Big npsmux a i b, Toéro MA = MB
(MA L ai MB L b). Posrnauemo nnomuny MAB. Boua mepneHpguKyIspHa
o panoi a (@ L MA i a 1L MB, ockinpkwm a || b). Orsxe, AB 1 a, i Toai
ILIOLIMHA Y TPOXOAWTE yepes Touky K — cepeamnuy AB. Ockinbkun MA = M B,
TO TOYKa M Takox piBHOBijzaneHa Bia KiHuis Biapisxa AB. Ase Bei TowiH
npocTopy, piBHOBiAnaneHni Bif KiHNis sinpiska AB, feXxaTh y TUIOMHHI, sKA
NEepHeHANKYNSPHA [0 Biapiska AB i TPOXOAWTE Yepes HOro CEpeUHy — TOMICY
K. Bepyuwu jio yBarm, mnio yepes3 Touky K NMpoXoOAHTH TiJILKW OfHA ILIOUHIA Y,
nepneHauKyIApHa o AB, opepxxyemo M € v.

Takum yuHOM, IIOIIMHA ¥ milicHO € mykaanm I'MT. <
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Samaua 2. 3raiifiTh reomMeTpuuEe Micue TOYOK NPOCTOPY, piBHOBiAnAE-
HUX Biji ABOX AAHWX IPAMHX, AKi MepeTUHAITHCSH.
Komenmap

CnouaTky posrsisiHeMo IJIOLMHY Y, ¥ AKi# nexaTs faHi npami, 1o nepe-
TuHaOTECH (puc. 22.7). 'MT naoujuru, pienosiddanrenux 6id deox npamux
a i b, axi newamd y yiil NAOWUHI Ma NEPEMUHAIOMYCA, € NAPa nepneHouKy-
AAPHUX npamux m i n, wo micmams Oicekmpucu Kymis, ymeopeHux nepe-
munom danux npamux. (kmo, nanpuknan, T € m, 70 TN =TK, ne TN L b
i TK | a, i vasnaku.) Topi I'MT BignoBigauX TOYOK npoctTopy 060B’A3KOBO
6yne BKIOYATH Il NpaAMi m i n.

fAkuio B npocropi Bastu Touky M (pmc. 22.8) i mposectu 3 Hel Jo
NJIOIMHY Y nepneHauKynasap (ocHoBow sikoro 6yae Touka T) i gaei noxwuni
(ocHopamu sikux 6yayTe Touku N i K), To
38 TeOpeMOI0 Ipo TpH IMEepHeHAHUKYISpH
MK | ai MN L b, Tobro MK i MN —
Bigcrani Big Toukm M g0 npsamEx a i b
BIANOBiIHO.

3rajyoum, o B npocTopi noxuai, AKi
MaTh piBHI npoekuil, piBHi, MoXXHa BU-
CYHYTH NpUNYIIeHHs, o Bignosigae 'MT
npocTopy Oymae BKJIWUYATH TAKOMX YyCi nep-
NeHAWKYJASAPH A0 IJIOHMWHM Y, IpoBexeHi
3 KOKHOI TOYKM npaMuX m i n. Ane Bci
Takl NeprneHAuKYIADH JeXaTh y IIOMMHAX O 1 §, nepneHguKyIapHUX 0
IJIOIIMHA ¥, AKi NPOXOAATH BianmoBigHO yepe3 npsami m i n. Ile posBonsie
BHCYHYTH Tinoresy, mo mykauuMm 'MT 6yze dirypa F, aka cknagaerbca
3 BUALNIEHWX TLIOINHH, NEePHeHARKYAAPHUX 10 ILJIOIMUHY Y.

Ilns noBefeHHSs TiNOTE3W, AK 3B AH, OOI'DYHTOBYEMO AB& B3a€MHO obep-
HEHHX TBep/keHHA: 1) axwo mowka M wnanewums pizypi F, mo sona mae
dany enacmusicme; 2) axwo moyka M mae 3adany enacmueicms, mo 6oHa
Hanexums pizypi F.

P

Puc. 22.7

Po3e’a3anHHa
P Hosenemo, mo I'MT npocmopy, pienosiddanenux 6id d6ox npamux
aib, AKi nepemunalomscs, € napa 634 €EMHO NEPREHIUKYNAPHUX NAOUUN

o i B, axi nepnenduxynapri do nrowunu y danux npamux i npoxodams

wepes Gicexmpucu kymis, ymeéopenux yumu npamumu (puc. 22.8).

1. Hexail Toura M manexuTh SKIHCh 3 YKA3aHUX IUIOLIMH ¢ uu 5, HApH-
kiaag, M € o. (Ilnomuea O NpoOXOAWUTE Yepes mpaMYy m, SKa MiCTUTH 6i-
CEeKTPHCH [BOX BEPTUK&JIBHUX KYTIiB, YTBODEHMX NPH MepPeTHHI MPAMUX
a i b.) ¥ nnomuri o npoeegemo nepneHaukyaap MT 1 m. Ockinbxu
aly, To MT L vy. Onycrumo 38 Touku T B IUIOLHHL § NePHEHAUKYISADH:
TK | @i TN 1 b. 3a snactugictio Gicexkrpucu kyta TK = TN. Toai
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MK = MN (s noxwui, 1110 MaiOTh piBHI npoekuii). BukopucroByouu Te-
opemy Ipo TPH NeplneHguKyaspu, ogepxyemo MK | a i MN 1 b, Tofrro
Touka M piBHoBijnanena Bix npamux a i b.

2. Hexait Touka M piBHOBigfaseHa Big mpamMux a i b, Tobro MK = MN
(MK L ai MN L b). Toai npoekuil noxunux MK i MN ra nnouusy y
Texx OyayTh piBHi, a 3a TeopemMoio PO TPH NEPNEHAMKYIAPH IIe i nep-
NeHAWKYJAPHL 1o npaMuX a i b BignosigsHo. OTxe, 0CHOBA NEPHIEHUKY-
Jnspa, onyueHoro 3 Touku M Ha nomuny Y, 6yie TOYKOK B ILTOLIMHI Y,
piBHOBijaNeHOIO Bif nmpAMuX a i b, 3HAXOAUTHMETHCH HA HpAMii m.
Ane Bci nepneHAHKYASpH 0 MJIOIMIMEHM Y, NIPOBEJEH] 3 TOYOK NpAMOL m,
NexaTs y niaomuui o, OTxe, M € o.

Taxkum unHOM, napa muomuH ¢ i B gilicHo € wrykanum I'MT.

Puc. 22.8 Puc. 22.9

Axmo nnomuen o i B neperuHaroThea no npamiin OA (puc. 22.8), To,
ypaxoByioun, mo o L yif Ly, onepxxyemo OA 1 y (aus. § 18, c. 161). Toxi
Z (05 B) = £ (m; n) = 90° (ockinbku GiceKTPHUCH CYMIXKHUX KYTiB IlepneHgu-
Ry.rmpm), robro miommawu 0. i B aificro nepnenauKyAApHi. <

_#. 3HaliiTE reoMEeTPHYHE Miclle TOYOK IpOCTOpY, pPiBHOBignase-
HUX BLJ ABOX NAHHX MUMOOIMKHWUX NPAMUX.
Poze’s3anusn

P Posrnsmemo OOBIMBHY NpAMY €, SKa NepeTuHac naHi mMumMobirxsi
npami a i b (pue. 22.9). YpaxoBymouu pesynbTaT, OTpHMaHmWil y 3ajaui 2,
OJlePIKYEMO, IO NEOMETPUYHHM MiCHEeM TOYOK IPOCTOPY, KOMHA 3 SIKHUX PiB-
HOBijlaneHa Bix mpsmMuX a i ¢, € neBHa nmapa mromuE o, i B,. Anasoriyno
TeOMeTPHYHHM MicIeM TOYOK NPOCTOPY, KO¥HA 3 AKWX PIBHOBLAJAJIEHA BiJI
npsmux ¢ i b, € nesHa napa miomwuH ¢, i f,. Toukn YoTHPLOX NPAMUX me-
perury maommH o, i B, 3 nmommeamu «, i B, BanexxaTs mykanomy I'MT.
Minsifoun ciyRy OpAMY €, OJEPMHMO UM NUISXOM HECKiIHUeHHY MHOM(H-
HY NpsAMUX, KOXKHA TOYKA SKHX DiBHOBifZlasieHa Bif naHMX MHMOGLKHMX
npavMux a i b. O6’egHaHEA BCiX NpAMEX miel MHOXXHMHHE € cignonogibHoio
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1OBCpXHe, AKY HASHBAIOTH rinepboniunuM napabonoizom. HacTuny ioro
306paXkeHo HA pucyHKY 22.9. <

linepboniunuii napabonois BUBYAIOTH Y BUNMX HABYAJBHUX 3aKIazax.
Voro noBepxHI0 MOMHA OTPUMATH nepemienHsam npsmoi d (SKy HAZUBAIOTH
meipHolo rinepboniynoro napabonoina) no ABOX MUMODIMHMX NpAMUX m i n,
AKILO TBIpHA BATHMIIAETHCH NAPATENbHOK AesKii nnommei @ (puc. 22.10).
Toni i mami npsAmi TAKOM HAJEKATH 3aJaHOMY HHMH rimepboniupomy mna-
pabonoiay. (Koxua npsima, 1o HanexuTh rinepboniuynomy mnapabomoiny,
HASHWBAETHCS HOr0 TBIpHOIO, OTXKE, M i N TeX € TBIPHUMH PO3IJAHYTOrO Ti-
nepbosniunoro napa6onoiga.)

m n

Pue. 22.10

Tinepboniuauit napabonoii MHUPOKO B3ACTOCOBYIOTH B iHMKeHepHO-Gyai-
prenbHil npakTHni (Tam rinepboniynwii napabonoin Y4acTo HASMBAIOTE KOCOK
naowuHew) s GopMyBaHHS MOBEPXOHb YKOCIB, HACHIIB 3ani3HMUb i ABTO-
MODITBHEX DUIAXiB, Habepe)XHHX, TiJpOTeXHIYHWX CHOpYJ, NOKpiBenb. Ha
pucysky 22.11 3ofpaxxeHo opurimanbHHil GeTonEUil NapiabiiOH Haj AXKepe-
nom MirepanbHOI BogM «XapKiBchbKa», NobyaoBaHUil 3a INDOEKTOM apXiTek-
ropa B. C. BacunseBa B M. XapKoBi.

JanuTaHHA gna KOHTpONO

Jlafire 03HaYEeHHSA reOMeTPHYHOr'O MiCIlsl TOMOK IIPOCTODY.

I o

IMosicniTh, K MOXKHa 00I'pDyHTYBaTH, IO dirypa F € reoMeTpHYHAM Mic-
IeM TOYMOK, SIKI MAIOTH NIEeBHY BIACTHBICTH.
3. Haasirs ocrosai I'MT npocropy, #ki Md0Th Taki cami BracTusocTi, mo
i ocuosni 'MT ma nmonusi. [loBeziiTe MpaBUABHICTS BIATIOBIMHUX TBEp-
JOKEHE.
I Bnpasu

1. 3uaiipiTs reoMeTpHyHe MiCIle OCHOB IIOXMJIWX JAHOI JOBMUHHY, TIPOBEOE-
HHX 3 IHHOl TOYKH JIO ILIOIMHHA.
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2’

3.

4.

5,

10°.

11",

3uaiifiTh reoOMeTpHYHe MiClieé TOYOK IPOCTOPY, BifjaJeHMX Bij anuoi
TUJIOLIVHY (. HA JlaHy BigcTaHb h.

3ualipiTh reomMeTpuyHe Miclleé TOYOK IPOCTOpY, PiBHOBIAKANEHHUX Bij
JABOX JAHMX lapajellbHUX IJIOIHH.

3:'1&1"1}111'5 reoMeTpHYHe Micle TOYOK IIpPoCTOpY, piBHOBIANIEHUX Bij| ¢1ro-
piH TPUKYTHUKA.

3uaifiTh reoMeTpUYHEe MiCLle TOYOK IIpPOCTOPY, PIBHOBIAJANEHUX Rij|
NPAMUX, AKI MiCTATH CTOPOHH TPHKYTHHKA.

Jlano niomuHy i TOYKy, 10 1 He HAJENKUTH., SHAHAITE reoMeTpuyHe
Mmicle TOYOK IpOCTOpY, HKiI HOAINAIOTH HABILJI yCi BiAPISKH, OIHH Ki-
Hellb AKHUX 30iraeThes 3 AAHOI TOYKOIO, a4 ApYrui «mpobirae» Bci TOUKH
JAHOI IJIOIIMHM.

BualiIiTh reoMeTpUYHE MiCLIe TOUOK TPOCTOPY, AKi JIeXKATh HA IPAMUX, ITep-
NeHAMKYJIAPHHEX /10 AaHOI MPAMOI, i MPOXOAATE Yepes JaHy Ha Hil TOYKY.
3HaiifgiTs reoMeTpHYHe MICIe TOYOK NMPOCTOPY, SKi JEeXarbh HA NPAMHX,
NepneHUKYAApHUX Ji0 JAaHOI NpsAMOol, i TpOXoAsAT: Yepes JaHy TOYKY,
AKA He JIeXHUTh Ha NaHil npamMiii.

Touka A NeXWUTh NMo3a IIOLMHOI O, X — A0OBibHA TOUKA MJOHIU-
HU o, X' — Touka Binpiska AX, sika ginuThk iforo y BigHOmMeHHI m : n.
HoBeaiTh, mo reoMeTpuYyHuM Micuem todok X' € njoiuHa, napa-
NeJIbHA ILIOHHI O,

JoBeniTh, 1[0 TeOMETPUYHUM MiclleM cepenMH BiApiskiB 3 KiHUSAMH Ha
JBOX MuUMOBikHWX npamuX (puc. 22.12) e nnonuHEa, NapajenbHa UM
npsaMuM (Ii 4YacTO HASHBAIOTH CEPEOUHHON NMAOUWUHOK AAHUX MUMODiK-
HUX OpAMHX).

Pnc. 22.12

Hosenits, mo KoyxHa Toyka Gicekrpuc [ i m KyTiB MiX OPTOTOHANBHUMM
NPOEKIifAMH ABOX MHMODI’KHMX NpAMHMX HA IX CEepeAWHHY NJIOLINHY
(zms. Bupasy 10) piBHOBiAZanena Bifg HaHHAX NPAMUX, TOOTO HANEKHUT
rinepbosiynomy napabonoiny, a cami npsivi [ i m e fioro TBipeuMH (318.
aanauy 3 Ha c. 197).
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12.

13.

Braasierxa. Hexait AB — cninpHM NEepHeHAUKYIAD JaHUX MHMOOi)HNX
npamMux a i b, y — ix cepepurna nuowuHa, | — oxuHa 3 6iceKTpuc KyTiB
Mi» OPTOrOHAJBLHUMM NPOEKNifAMM a, i b, npaAMuX @ i b Ha nIOIMBY Y
(pue. 22.18). Iposesits yepes npsami a i b napanenvHi wronmen o i B
Ta obr'pyHTYyiiTe, 110 IIIOLKHEA ¥ napaiensaa uum npamuM. Ilorim yepes
nosinery Touky P € [ nposenite npamy CD, nepneHAUKYAAPHY JO LMX
niouuH (C € a, D € ), i 3 Toukn P onyerite nepuenguxynsapu PE i PF
Ha npsiMi a i b Ta obrpynryiite piBaicts nap rpukytaukis ACE i BDF Ta
PCE i PDF. .

Hano nuowiuey (0 Ta Touku A i B, Aki me vanexurs . Ha mmomumsi o
3HANAITE MHOM(HIY TOYOK, PiBHOBijaneHux Big Touok A i B.

3HAUAITE TeoMeTpUYHE MiCLE TOYOK NPOCTOPY, PIBHOBiAZANEHMX Bif
TPHLOX JAAHUX IUIOLIMH, AKI MAOTH €UHY CILIBHY TOYKY.

Pue. 22,13



Honarok
Cucrema onopHux dakrie Kypcy naanimerpli

Tabnuun |

! KYTHN
MNonnaTTa KyTa

A
Kyt — dirypa, wo cknapa- | AN\
ETbLCH 3 TOYKM — BEepLUMHH a
KyTa — i ABOX NpOMeEHIB, AKi \
a p o B
0

BUXOANATDH i3 UIET TOuKM, —
L ZAOB =«

ZAOB = a (0° < o < 180°) (0° < o < 360°)

A
Kym (abo mnockuii KyT) — 0
YyaCTHHA TIUIOU{HHMN, ob6Mme- B
B

JKeHa JBOMA NPOMEHAMH 3i
COLILHAM MOYATKOM.

Z AOB =
(0° < B < 360°)
Buam kyis
Mpsmuin Foctpumn Tynuwn .
A
a k: B
B C
£ ABC = 90° 0° < a < 90° 90° < B < 180°
Po3ropHyTuia BinbLUWK 33 PO3rOPHYTUY

CropoHN po3ropHyTOro KyTa — JOIOB- A
HAJbHI IPOMEHi.
/\ . O
— W B
A 0 B ¥

Z AOB = 180° 180° < 7 < 360°
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Ilpoposxenus tabn. 1

bicexTpuca kyTa

A BicexTpuca kyTa — Ue NpomMiHb, SKNIA BUXOAUTEL 3 BEp-
0 WMHW KYTa, NeXuTs Y oro BHyTpiluwii obnacti | aginuts
D |xyTHa aBa piBHMX KyTW.
[Ipomius OD — Gicexkrpuca £ AOB, To6TO0
l Z AOD = £ BOD

CymMidKHi Ta BepTUKanbHi KyTH
(pO3rNARRIOTLCR KyTH, MEHLLI 3@ PO3rOpHYTII)

CyMiXXHI KyTV BeprukasnbHi kyT!

B " A

C SN >

C O B
Cyma cymixaux xyrie gopissioe 180° Bepruxansni xyma pieni
£ 11242 — cymimxni £ 11i/Z 3 — BepTHKaIbHI
(00na emopona cniasna, Z 2i /4 — Beprukanbui
a Oei iHwi — donveusachi npomeni) (cmoponu 0dHozo Kyma € JoNo6HAALHUMU
Z1 + £2 =18 npomenamu cmopin dpyzozo)

L1=£3, £2=24

NAPAJENBHI NPAMI

[Bi npsiMi HA3VBAIOTL A a
a rapanenbHUMM, SIKLLO BOHW -
nexarb B OOHIA NNOLWWHI b
b I HE NepeTUHAITHLCS.
Hepea mouKky no3a nNpPpAmMON0 MONHA NpoGecmu
alb eduny npamy, naparnenvuy Oanii.
O3Haku napanenbHoCTI BnactmsocTi
Ao £1=,3, . Hxuio g || b,
a /( (BHyTpinmHi pisHOCTOPOHHI KyTH), ™ /£ 1=.3,
1 2 abo L 1=/4, Yok v . I
b 3 (BinnoBigsi KyTH), 22+ /3 =180°,
abo £ 2+ £ 3 =180°,
4y (cyma BHYTIIIHIX OFHOCTOPOHHIX
KYTiB),
70 g || b.
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Taban s _2
PIBHICTb TPUKYTHUKIB -
B
Asi $irypu HasmeaioTe PIBHMMM, AKLLO BOHW PYXOM
NEPEeBoaRTLCA OfHA B OfHY.
A C
A, AB=AB, | LA=ZA,
A ABC=AABC, A AC=AC, | £LB=4LB,
BC=BC, | £LC=4£C,
A C

[

BnactvBoCTi pIBHUX TPUKYTHUKIB

1. V pienux mpurkymuuxie yci 8idnoeidni enemenmu pieni (cmoponu,
Kymu, medianu, sucomu moujo).

2. V pisnux mpuxymrukie npomu piéHux cmopin nexcams pisni xymu,
a npemu piHuX Kymie nexcamsv piéHi CMOPOHU.

O3Haku pIBHOCTI TPUKYTHUYIKIB

Hdea mpuxymnuxu pieni, Axuo:

1) d6i cmoporu i xym mix Humu 00H0z0 mpuxymuuka dopienioroms 6idno-
gidno 0eom cmoponam i kymy Mmixe rumu Opy2020 MPUKYMHUKA;

2) cmopona i npunezni do Hei kymu 00H020 Mpukymuuka GopienIoOMd
6i0noeidHo cmopoki i npunezaum do nei kymam Jpyz020 MpuKymHuKa;

3) mpu cmoponu odnozo mpuxymuuxa dopienoroms 6idnosidno mpvom emopo-
Ham Opy2020 MPUKYMHUKAL.

1. 3a nBoMSa CTOPOHAMM i KYTOM
M HUMHA.
1 “
. 3a cTopoHOIO 1 ABOMA TPMC
3 / . rIMME A0 Hel KyTaMmu.
L} L

]

e

. 8a TpLOMAa CTODOHAMM.
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IlpopoBxennusn Tabn. 2

O3Haku PIBHOCTI NPAMOKYTHUX TPUKYTHUIKIB

Hea npamoxymuux mpukymnuxku pieni, AKu0:

1) kamemu 0dnozo 3 nux dopienroome eidnosidno kamemam Opyzozo;

2) kamem i npunezauil zocmpuil xym odnozo mpuxkymuuxa dopienrooms
6idnosidno xamemy i npuneznomy zocmpomy Kymy dpyz020;

2) kamem i npomunexncHull zocmpuil Kym 00H020 MPUKymMHuKa 0opienro-
wme 6i0nosidno Kamemy i nPOMUNENHCHOMY 20CMpPOMYy Kymy Opyzozo;

3) zinomenyaa i zocmpuil kKym 0dnozo mpuxymunukxa dopienroroms eidno-
6i0n0 zinomenyai i zocmpomy xymy dpyzozo;

4) zinomeny3sa i kamem 00020 mpuxymuuxa dopienioloms eidnosidno
2inomenyai i kamemy 0pyz0z0.

/ / 1. 3a JBOMA KaTeTaMH.

m; T <

{// t /4»—/ 4. 3a rinoTeHy3010 i KATETOM,
-

BNACTUBOCTI CTOPIH | KYTIB TPUKYTHUKA

2. 3a KareToM i rocTpUM KyTOM.

L 3. 3a rinoTeHy3010 i TOCTPHUM Ky-
TOM.

LA+ LB+ £C=180°

Cyma KyTiB TPUKYTHHES AopiBHioe 180°.

b
0

30BHILUHIN KYT TPMKYTHUKA
KyT, CyMiXHMiA i3 BHYTPILLHIM KyTOM
TPUKYTHUKA, Ha3WUBaIOTh 30BHILLHIM KYTOM
TPUMKYTHMKA NPU [aHiA BepLUMHI.

[

£ 4 — 3oBHiIHEIE (mpu Bepuuni C)
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Bakivvenun G, 2

BnacrtueocTi
1, BoBrimmiM KyT TPMKYTHHKA JIOPIBHIOE CYMi ABOX BHYTPLLUHIX KyTib, He cy
MIDKHUX 3 HUM.
LAd=L1+22
2. 3opuimmuiit KyT TpUKyTHMKA OLIbImi B GyAL-AKONO BHYTPIIIHBOIO KyTA, HEe Cy-
MINHOIO 3 HUM.
£4>21,£4> L2
HepiBHicTe TpUKyTHMKA
B V dosinsrnomy mpurym
HUKY KOXNCHA CMOPOH
c a |b-cl<a<b+e Meumaaacya?y_asn,r
inwux emopin (i 6inbuwa
b Bin MOAyNA PISHHUIN IMX
A c cTopin).
PiBHOGegpeHuit TPHMKYTHMK
B TPUKYTHUK Ha3uealTs pisHobenpexmm, SKLI0 B HBOTO ABi
CTOPOHU PiBHI.
A ABC — pisuobenpennii (AB = BC)
AC — ocHoBa, AB i BC — 6iuHi croporu
BnactusocTi O3Hakn
1. fixnoB AABCAB=BC, | 1. fixmoBAABCLA=/C,
ZA=/LC. AB = BC.
& c TO TO
B 2. Hxuo A ABC piBsO- 2. Slxmo B TPHKYTHHRY
6enpennii i BD — me- a0iraroTnca:
Hiana, a) Bucora i Mepmiaun,
T0BD — BHCOTa | abo
GicexkTpHca. 6) Bucora # OGicexTpnea,
abo
V pienobGedpenomy mpu- B) Mejiana i GicexkTpiicn,
KymHuKy eucoma, Mme- T TPHKYTHHK
diana i  Gicexmpuca, piBrOGepenni.
i npoeedeni do ocroeu, 36i-
A C
D 2awomubeA.
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Tabnunusn 3

BUCOTA, MEAIAHA, BICEKTPUCA | CEPEOHSA NIHIA TPUKYTHUKA
Mepiara TpMKyTHMKA

Meagiana rpukyTHMka — BIigpI30K, LLO CNONY4ae

BEPLUMHY TPUKYTHUKA i3 CEPEaMHOIO NPOTUNEXHOI
CTOPOHW.

BK — mepniana,
K — cepepuua AC

Bnacrusocti

1. Vei mpu medianu mpurymruxa nepemunaioms-
R 6 0Ol moyyi, axa dinums Koxucny mediany
y sidnowenni 2 : 1, noxunariu 6id eepuunu.

M — TouKa nmepeTMHY MemiaH A TN OV
"MN MK MT 1
Toury nepemuny median mpuxymHuka Ha3uearwmb
yenmpoidom, abo yenmpom mac, mpukymHuxa.
1

2. m,=_\2b* +2c* -a®.
2
1
3. m, =2r — Y NPAMOKYMHOMY MPUKYMHUKY
mediana, nposedena do zinomenyau,
dopiénioe nonosuni zinomenyau.
BucoTta TpUKYTHMKa

Bucora TpukyTHUMKE — NePneHanKynap, NpoBeaeHnii 3 BEPLUMHA 80 NPAMOI,

LLO MICTHUTE NMPOTUNEXHY CTOPOHY TRUKYTHUKA.

Ons npAMOKYTHOTO
TPUKYTHUKA:

.

r BD — sucora |

 BDLAC |

BA — BucoTta
(£ A =90
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MMponosxenun taba, I

Bnactueocri

1. l'[payi, L0 MICTATH BHCOTH TPHKYTHHKE, IEPETHHAIOTHCA B OHLH TOULi (TOMKY
HepPeTUHY BHCOT TPHKYTHHKA HASHBAKIOTHE OPMOUCHMPOM MPUKYMHUKA).

Bucomu mpukymuuka o6epHeHo nponopyiini
itoz0 cmoponas, 30Kpema, HaibiabIIa BUCOTA
TPUKYTHHKA MPOBeJIeHa /10 Horo HaiiMeH1Iol
CTOPOHM, & HAMeHIa BUCOoTa — 10 Haibinbiol
CTOPOHH.

2.\ hyibyih. =

.
Q| -

8 |-
| -

BicekTpuca TpuKyTHUKa

B BicexTpuca TpukyTHuka — Bipiaok GicekTpucu
KyTa TPUKYTHUKA, L0 CroNyYae BepLumHy
B TPUKYTHMUKE 3 TONKOIO Ha NPOTUAEXKHINA CTOPOHI.
2

L, BD — Gicextpuca | / 4pp- scBD=1/B
TPHKYTHHKE 2

BnactvBocti

AD AB | _. )
I- e e e Bteercmpuca mpuxymuum dinumn npomujledciy cmopony Ha

DC BC bl S
au’)pmnu, RPpONOPYLUKL NPpUNEZAUM CTROPORAM MPUKYMHUKG.

2. Koxna Touxa GicekTpucu KyTa (MEHINIOro 38 POSrOpHYTHIi) piBHOBIyIANEHA
Big cTopin Kyra (To6TO piBHOBigZaneHa BiJ NpsAMUX, AKI MICTATH CTOPOHM
nporo Kyra). I HaBnaku, AKHIO TOYKA JIEXKHTE ycepeawni KyTa (MeHIIoro aa
POBropHyTHIT) i piBHOBi/tanena Bix Horo cTopin, To BOHA JeXuTh Ha Oicex-
TpHci 1{BOro KyTa.

3. Vei Tpu 6icexTpHCH TPHMKYTHHKAE NEPeTUHAIOTHCA B OAHIN TOYMi, piBHOBIZA-

pmanediit Big TpeoX ioro cTOpiE, — HeRTpi BOHcaHOro KoJia (TOYKY NepeTuny
GiceKTpHUC TPHKYTHWKA 1€ HA3UBAITH [HYEHMPOM MPUKYMHUKA).

ZAOC=90°+' /B
O — TOYKa MepeTHHY f
H6icekTpuc TpUKYTHHKS, (4. | ~ AOB=90+ /C
LIEHTP BIWMCAHOTO KOJA |2
Z BOC=90°+ - Z A
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Bakinyeuns tabun. 3

CepegHs NiHiA TPUKYTHUKA
B CepeaHboio NiHIEI TPUKYTHMKE Ha3NBAIOTL
BILPI30K, AKWiA CNONY4Yae cepeavHn ABoX Moro
CTOPIH.
N MN — cepepus nigis
M — cepepuna AB
N — cepepuna BC
BnacrtusocTi
1. MN || AC
Cepedna ninia mpuxymuuxa napanenvia od-
1 Hild i3 o020 cmopin i JOpieHIOE NONOBURE i€l
2. MN:EAC cMopoKu.
Teopema Qaneca
fixmo AB=BC=CDi BB, || CC, I DD,
o AB, = B,C, =C.D,
D

Axwo napanenwvri npami, AKi nepemunaroms
cmoporu kyma, éidmunaromd Ha odnil tozo
cmopowi pieni eidpiaku, mo eoHu 6idmuna-
romb pieni 6idpisxu i na dpyziil ozo cmopowi.
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Tabnuusn 4
CMBBIAHOLLUEHHA MK CTOPOHAMM
| KYTAMW B TPUKYTHUKY

. CniBBigHoweHHR MDK enemeHTaMy NPAMOKYTHONO TPUKYTHUKA

£ C=90°%a, b — karetu, ¢ — rinorenysa; £ A = .

a?+ b =c? I—-reopemlflitbampa

VYV  npamoxymuomy mpurymuuxy xeadpam
zinomenyau dopienio€e cymi keadpamie kamemia.

V npamorymromy
MpUKYMHUKY:
cuHyc kKyma ¢ — BigHO-

ZB=90° -«

| &

sinc=—; cos0t=-; | IIeHHA NPOTUJIEHHOIO Ka-
TeTa JI0 rinoreHyau;
KOCUHYC Kyma o — BiJHO-

meHHA [IPpUIIEerJjioro KatTeTa

tga=—; ctga=

>R o
8l 86l

a=csin o
b=ccosa
a=btga

10 I'inmoTeHy3u;

maHzeHe Kyma o  — BiJHOINEHHA MPOTUIIEIHOIO
KaTeTa JI0 NPUJIEryioro;

KOMaHzeHc Kyma O, — BiAHOMEHHNA MPUIErIoro
KaTeTa J0 MpPOTIWIeNKHOro.

Bucoma npamoxymmnozo
MPUKYMHUKE, AKA NPOGe-

CD — Bucora

g Jena 3 6ePUUHU NPAMO20
h; =ab, xyma, € cepedne nponop
2 . . -
a*=ca, yiline min npoexyiamu
b= "'bc Kamemie Ha 2inomeny3y.
A ACD ~ A ABC Kamem npamoxymnozo mpuxymuuxa € cepednc

A CBD ~ A ABC nponopyiiine mid 2inomeny3010 i NPOEKYIEI0 Yb0ZO
A ACD o~ A CBD Kamema Ha 2inomeHy3y.
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Mponosxenusa tabu. 4

CnissigHoweHHA MiX CTOPpOHAMM | KyTaMK B [0BINIbHOMY TPUKYTHUKY

Teopema cunycis

a=b'—c=2R

sina  sinB  siny

R — pajiyc onucaHoro Kojaa

Cmoponu mpuxymuuxa nponopyitini 00 cunycie
npoMuUneNHUx Kymis.

Teopema xKocurycis

c=a*+b"—2abcosy

Keadpam emoponu mpuxymuika dopieHioe cymi xea-
dpamis deox inwux U020 cmopin minyc nodeoeHuil
Jobymok yux cmopin Ha KOCURYC Kyma Mide Humu.,

Hacnigku TeopemMu KoCUHYCIB

1. fixmo cE=a’+ b,
7o ¥ = 90°, 70010 TPUKYTHMK NPAMOKYTHUH (TeopeMa, oGepHeHa JI0 TeopeMu
igaropa).
2. flxmo ¢ < a? + b?,
70 KYT Y — rocrpuii (cos ¥ > 0); axumo ¢ — Haibinpiua cTopoHa,
TO TPUKYTHHK IFOCTPOKYTHHIA.
8. fAxwo ¢ > a® + b4,
To KYT Y — Tynui (cos y < 0).
4. V TpuRYTHHEKY npoTn 61160101 CTOPOHYU NMeXXHTh OINBINE RYT, NPOTH
Oiapmoro KyTa nexuTs OiNkilA CTOPOHA:

a>be a>p.
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Tabnvwusu b
NEPETBOPEHHA ®Ir'YP PYX ]
Pyx — L@ NepeTBOpeHHs, Npu skomy 36epiraioTees siacTani _-—,—
MK TouKamn dirypm. XY =_X Y_ i

Ilin yac pyxy s30epiraloTbcs KYyTH MiX NpPOMEHAMM,
Koxue 3 mepeTBopesb: CHMeTpif BIAHOCHO TOYKH, CHMETpPis BiJ{HOCHO NTPAMOI,

napajesbHe NePeHeCeHHs, IOBOPOT € PYyXOM

CumeTpis BIAHOCHO TOHKM

MosopoTt

0,
X
00X = 0X OX' =0X | £LX0X =«
CumMeTpina BigHOCHO Npamoi MNapanencbHe nepeHeceHHN
i !
. X F
X X M

XX 11

XM = MX’

X'(x+a;y+b)

Touru 3Miyyomoca 830064
napanenvHux npamux {abo
npamux, AKi a0izaromuci ) na
00uy it my camy eidcmans a4
o0HOMY i momy camomy na
NPAMKY.
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Ta6nunga 6

NEPETBOPEHHA NOAIBHOCTI

O3HayeHHn | BNacTUBOCTI

NepeTBOPEHHA, NPY AKOMY BIACTAHI MDK TOYKaMK 3MIHIOIOTECH B OHE | Te caMe
HUCAIO PAa3iB, HAZVBAIOTL NEPETBOPEHHAM NOZQIOHOCTI.

1. [eperBopennsn nombuocri abepirae KyTd MiXK NPOMEHAMH.
2, Y nopibuux diryp vianosiaHl KyTy pisdi, a Bignoeiaui sigpiskn — nponopiiisi.
F
Y X i

- Y’ Xy’ = it 2
~— =k — xoediuient moaibHoCTi
XYy

lomoreris

fAximo Touka X BigobpaskyeTbcs B TOY-
Ky X', TO Ue 03HAYAE, IO:
1) Touxra X' nexurh Ha npomeni OX;

ITpu zomomemii eidpisox eidobpaica-
embca Y napanenvruil iomy 6idpiaox
(abo y eidpizox, axui newums i3 da-
HUM 8i0pi3akom Ha OOHiE npamil).

XY | XY

MopibHicTL TPUKYTHUKIB

O3HayeHHs

[183 TPUKYTHUKI HA3UBAIOTHCS
rofibHuMK, SXLLI0 BOHW NePeBOAATLCA
OVH B OHWIA NEPETBOPEHHAM
nopiGHocTi.

A ABC ~ A ABC,
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IMpopnoexkensns Tubn. O

BnactusocTi

1. ¥ nonibaux TpHKYTHMKIB BiANOBiAHI kKyTH piBHi, a Bignosinui sigpiskw
ITPONOPLLIFHI.

AB _BC _AC _h R

— — =—=—=,..=k
A48 BG 45 N B

LA=LALB=LB; £LC=LC,

5 AB BipHomenus nepuMerpiB MogiOHUX TPUKYTHHKIB 0-
2| —=——= PiBHIOE BifIHOIIEHHIO BiANOBIAHUX CTOPiH i Koediien-

B A5 Ty nopibHOCTI.

SA AB 2 Bl,’]l.{OIl'.E‘HHH TJIOLL l'!(]ﬂlT_JH‘MX ’i‘pllh’.y."'!'ﬂ'ld !{l.H
3.| —=F==|——| = JIOPIBHIOE KBaApaTy KoedillieHTa noalbHocTl.

Spase, | AB

O3Hakum NoAIBHOCTI TPUKYTHKKIB

1. fiwmo LA=LA, £LB=4B,, 3apjsoMa
10 A ABC~ A ABC, PIBHUMM KyTaMM

:‘ : AB AC 3a JIBOMA MPOIIOp-
2. 0xvmo LA=LA, Le % i
A . 48 4G HAMH i KyTOM
0o A ABC~> A ABC,

To A ABC ~ A A,BC, CTOPOHAMH

fAxmo PQ || AC, IIpama, napanenavia cmoponi

170 A PBQ © A ABC mpurxymuuia, thmuuge mpu
Kymuux, nodibnuii danomy

B
C
& Mix¢ HEMM
! 1 4B, B AQG — mponopuitHuMm
B
P Q
C

A

Teopema npo nponopuiiHi Bigpiakn

fixwo BB, || CC, | DD,,
10 AB:BC:CD=AB,:BC, :CD,

Hapaneavhi npami, wo nepemunalOMs CIMOPOHU Ky,
6I0MuUHAIOMb HA CMOPOKAX KYMa NPonopyiiti eiopiiru.
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Tabnuusa 7

NAPAJIENIONPAM TA OO BUAU

HOTUPUKYTHUK, Y SKOro NPOTUNEXHI CTOPOHK NONAapHO
napanensHi, Ha3uBaKTL NapanenorPamom.

ABCD — napanenorpam |<> | AB | CD, BC | AD

BnacmmBicTb

1. fxwo ABCD — napanenorpam,

10 AB = DC; AD = BC;
LA=CZLZB=2D.

¥V napanenozpama npomunexcHi cmopoHu pienui,
npomuneMHi Kymu piéHi.

O3Haku

. Hrwo ABCD — 4YOTHPHKYTHHK

. Sxuwo ABCD — 4oTUPHKYTHUK

i BC | AD, BC = AD,
10 ABCD — napanenorpam.
Arwo 8 womupuxkymnuky 08i cmoporu napanens
Hi i1 pieni, mo 8in — napanenozpam.

iAB=DC, AD = BC,
T0 ABCD — napanemrorpam.

AKWo 8 HOMUPUKYMHEUKY NPOMUAEH Hi CTMOPOHU
nonapro pieni, mo iH — napanenozpan.

BnactvBicte

. fxmo ABCD iy napanenorpam

i BD niarosans,
o A ABD = A CDB.

Hiazonone dinume napanenczpam Ha dsq pisHux
MpuKymHUKL.
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i

IIponoexenus Tabn. 7

BnactuBicTb

3. Hxumo ABCD — napanenorpam,
. AC i BD — piaronani,
10 AO = OC; BO = OD.
Hiazonani napanenozpama mouwxow nepemumy i
AAMBCA HABNIA.

O3Haka

3. ko ABCD — 4OTHPHKYTHUK
(0) i AO = OC, BO = 0OD,
10 ABCD — napanesorpam.

A D HArwo Oiazonani womupuxymuuxa 8 movyi nepemu
HYy Jinamecsa HABNIA, MO Yell YOMUPUKYMMHUK — nd
paaenozpa.

BnactuBicTb

4. AC® + BD*=2 (AD* + AB?)

Cyma wseadpamie Odiazonaneii napanenozpama oo
pisHioe cymi keadpamie ycix 020 cMopiu.

MpamokyTHMK
B C
& E
Mapanenorpam, y SKOro BCi KyTy NpaMi, Ha3uBaIoTb
NPAMOKYTHUKOM.
A Sp
BnactusocTi O3Haku
1. Vei BnacruBocti napa- | 1. Hxmo ABCD —
Jenorpama. Napaesorpam
iZA=90°
& c 10 ABCD —
2. fixmo ABCD — NPAMOKYTHMK.
TPAMOKYTHHK,
A D 10 AC = BD 2. fAxmo ABCD —
NAapATenorpam
i AC = BD,
Hiarosani NpEMOKYTHHKA 0o ABCD —
piBHI. NPAMOKYTHHK.
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3axkinuenssn tabn 7
Pomb6
MNMapanenorpam, y SKoro BCi CTOPOHK PIBHI, HA3MBAIOTL
pombom.
A D

BnactmBoci O3Haka
1. ¥Vei BnacruBocri napa- | $xmo ABCD —
neyorpama. YOTUPHKYTHUK

2. Slxmo ABCD — pomb,
AC i BD — piarouani,
To: a) AC L BD —
diazonani nep-
nenOUKYRAPHI;
6) niaronani € Gi-
CEeKTPHCAMH KYTiB
pomba.

i AB = AD = BC = CD,
10 ABCD — pom6.

HAKuwo y womupuxymuuxa
8ci cmopouu pieHi, mo Yeil
YOMUPUKYMHUK — POMO.

Ksagpar

9]

[MNpAMOKYTHWK, Y AIKOIo BCi CTOPOHM PiBHI, HA3MBAIKOTL

KBagpaTom.

IHWwe o3HayeHHs. POMB, y AKOro BCi KyTH npsMmi,

HA3UBAIOTL KBAAPATOM.

BnactviBocTi

'

TS 1

45
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Tab6nu u.ﬂ‘__l‘f

TPANELIR
il

HOTUPUKYTHUK, Y AKOFO 1Bi CTOPOHK NapaneskHi,
a [ABi iHLWWI CTOPOHW HE NapanenbHi, HA3MBaTh
Tpaneuiero.

ABCD — Trpanenisi, AD i BC — ocuosu, AB
i CD — 6iusi croponu, AC i BD — piarosauni,

D BK i TN — Bucoru.

Okpemi sBuam Tpaneuil

Pisnobedperna mpaneyis — Tpaneuis 3 piBHU-
M# Giwnumu croporamu (AB = CD).

BnacrusocTi

£LA=/ZD |Kyru npu ocHOBi piBHi.

AC = BD | Niaromami pissi.

IIpamoxymua mpaneyin Tpaneiis, y Aol
oaua OiyHa CTOPOHA NEPIEHAUKYNAPHA [0
OCHOB.

Cepepnnn niHis Tpaneuii

B C

s,

S
S

Bigpizok, sikuii cnonyyae cepeamHn BivHux
CTOpIH Tpaneuwii, Ha3nBaTe CepenfHboIo
nisieio Tpaneyii.

MN — cepepHs NiHiA

BnacrvBocTi

MN | AD
MN || BC

_AD+BC
2

MN

Cepedna ninisa mpaneyii napanrenvHa ocrosam i dopisnioe ix niscymi.




218 Aosarox. CHCTEMA ONOPHHUX GAKTIB KYPCY NAAHIMETPII

IlpopnoBxennn Tabn. 8

Tunosi popartkosi nobyaoeu ona Tpaneuii
(306pakeHo LUTPUXOBKUMM NiHIAMIA)
B C B ? 2 ‘K
f N\ B/—\C
# .
' )
: \\h
A M DA ~ D'TA D
BK | AD CT | BD AB i DC
CM || BA T Ha Npojos- MPOAOBIXHUTI
CM L AD :
xenni AD 710 IEPETHHY
Tabnuua 9

KOJ10, XOPAWU, AYTU, AOTUYHI A CIYHI
Kono — dirypa, sixa cknafaeTbes 3 yCiX TOHOK

C NAOWMHK, DIBHOBIAAANEHUX Big AAHOI TOYKWN
’ (uewTpa).
D A

O — uenrp kKona; OA — paaiyc; AB — niamerp;
CD — xoppa (BiApisoK, 1110 CTIOAYYAE /iBi TOUKH KOJA).

Haiibinema xopsa — niameTp

BniactvsocTi ayr i xopa

HAxmo U AB = U CD, Hxmo AB = CD,
10 AB=CD ™0 U AB=0UCD
Pigni Oyzu cmasazyoms | Pieni xopdu cmsazyoms
A pisni xopdu. pisni dyzu.
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Ilpogorxenus Tabn. 9

A

4

fAwxmo AB || CD,

o AB=u BD
Ilapanenvni xopdu sidmuna-
ome na Koni pieni dyzu.

B

A B

EM

D
fAxmo CD — piamerp, AB — xopaa,
AKA BijpisuseTses Bij piamerpa,

CD L AB, AM = MB,
10 AM = MB 10CD 1L AB.
(i v AC = u CB).
Hiamemp, nepnenduxyrapnuii do xopdu,

dinume yo xopdy (i dyzu, axi sona ecmazye )
Haenia (i nasnaxu).

A
.
B
D

AS-SB=CS-SD |,

Ae 8 — TOYKA TEPeTHHY XOpHA
AB i CD.

B

Srxmo AB — xopna, AC — piamerp, BD 1 AC,

AB?= AD- AC
BD?*= AD-DC

TO

BnactvsocTi AOTUYHMX | CIYHUX

. A B
(0]
®
Q
C

Mpamy, WO MEE 3 KONOM NKLLIE OOHY CNiBHY
TOUYKY, HE3UBAIOTL JOTHYHOIO 4O KONa

AB — potnuHa; A — TOYKA JIOTURY;
CD — ciuma (npsaMa, 0 Ma€e 3 KOJNOM JBi
CIiabHI TOYKH).
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3akinyenusn tTabn. 9

OA 1L AB

.
Homuyna  nepneHduxynrspHa
do padiyca, nposedenozo & moy

KYy domukKy.

Hrwo 3 oduiel mouxu Go 00HOZO KoM Npo-
aedeno dei domuuri, mo eidpizku domuuHux
pierti min cobor.

A N B S
- "

~
D

C
LSA-SB= SC-SD} :
e SA i SC — paBi ciuni, #Aki
NEepeTHHATE KOJIO BiANOBITHO
B Tourax A, B, C, D

SA-SB = SM?

ne SM — potuyHa, M — TOYKA HOTHKY;
SA — ciyna, AKA NEepPeTHHAE KOJI0 B TOUKAX
AiB

K

M

K

Haubinvwy | Haumenwy sidemani id danol mouku do movor KoAa euMipoioms
no npamiil, v40 Npoxodume Yepe3 dany moyKy i yermp Koaq.

ME — naiimenwa gidcmans 6id moyku M 0o mouok Koaa;

MK — uaifinvuia gidemans 6id mouxu M 0o movox koaa.
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Tabauns 10

KYTUY KON

A A

£ AOB — UeHTpaJbHHI KYT

(#toro BepmmHa 36iraeThCs i3 EHTPOM KOJIA)

£ AOB =uU AB

Henmpanvuuis kym sumipwwme dyzorn,
HA AKY 6iH CNUPAEMbCA.

B A

C

Z ABC — BrIHCaHuii KyT

AABC=§UAC=;AAOC

Bnucaruii kym sumipioemsen
nonosuUKoK dyzu, Ha AKY GiH
cnupaemses, [ JopieHwe
NONOBUHI YeHMPAAbHOZ0 KYyma,
W0 cRupacmepcs Ha o dyzy.

BnacrmeocTi BNUcaHux KyTie

D
B K

o .

£ ABC =/ ADC = /£ AKC

Bnucani kymu, axi cnupaomsca
Ha 00HY i my camy Oyzy, piewri mix cobow.

L ABC = Z ADC = 9(° !

Bnucanuil kKym, o CRupaenive
Ha diamemp, OopisHkn )
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Ilpoposxenun Tabn. 10

AAMB=£uMnB ‘

M A
AB i CD — xopau
n
$g AAMC=%(UAC+U DB)
B
MA — nornuna, B
MB — ciuna. D
E BA i BC — ciuni

Z ABC=%(U AC—-u DE)

Cc

B3AEMHE PO3MILLIEHHS NPAMOI TA KONA

d>r

CroiIsHUX TOYOK HEMEE.

r — paniyc xonua.

d=r

Opua coirsHA TOYKA
(npsama AB — poTu4HA).

Hexaii d — BigcTankb Bij meHTpa KoJa A0 MPAMOI,

d<r

JBi cineHEl TOYKHU
(mpama AB neperuHace
KO0JI0).
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Tabnmun 11

BNMUCAHI TA ONMUCAHI MHOTOKYTHUKW (ONUCAHE TA BITUCAHE KONA)

J

&

e

Bnucanwii muozoxym-

HUK — YyCl BepUIMHHK
JIeXKATH HA KOJi
(Kono — onucane

HABKOJIO MHOTOKYTHHKA).

Onucanuil MHOZOKYMHUK — YCi CTOPOHM € HOTHY-
HUMM 10 Koaa (Koo — énucaie B MHONOKYTHHK).

ne P — nepumerp, r — pajliyc BIIMCAHOT'O KOJIA.
IlenTp O — To4YKa nmeperuny GiceKTpHC
BHYTPILIHIX KYTIiB MHOrOKYTHHWKA

1. KOJ10, ONMUCAHE HABKOJIO TPUKYTHUKA,

1 KONO, BNMUCAHE B TPMKYTHUK

OnwvcaHe Kono

IenaTp O — TOUYKa MePeTHHY CePeNMHHHUX Nep-
NeHAUKYAAPIB KO CTOPiH TPHKYTHUKA
OA=0B=0C =R.

be

R = = R —. ~a—-

2sin A 48
MonoxeHHn LeHTpa ONMcaHoro Kkona
T'octpoxyTHMI TynoxyTraWMit ITpamMokyTHUK

TPUKYTHUK TPMKYTHUK TPUKYTHHK
Hentp O
cepegMHa

@

rinoTenyamn

e
2
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Ilpopnosxenns Tabn 11

Bnincaxe kono

IleaTp O — Toura nepetnry 6icexT-
PHC BHYTPIIMIHIX KYTiB TPHKYTHHKA

OD=r; OD L AB

25, ABC
=
atb+c
Y pisHoGepperomy
TPUKYTHUKY
B
AB = DC;
BD — Bucora,
Mexniana
i GicexTpuca;
AO —
GicexTpuca
Kyta A
(9]
OD=r
r
C D A

2. BIIUCAHWIA TA ONUCAHUIA YOTUPUKYTHUKW
BrivcaHuit 4OTUPUKYTHUK

c LA+ ZC=180°
ZB+ ZD=180°

(cymMa npoTunesxHHX KyTiB gopisuioe 1807)
A I HaBIAKU: AKUL0 68 LOMUPUKYMHUKA CYMQ
D npomunexnux wkymie dopisnioe 180°, mo

HABKONO HbOZO MONCHA ONUCAMU KOJO.
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Baginuennun rabu. 11

OnMcaHMit YOTUPUKYTHUK

i AB + CD =BC + AD
{cymMu MOBKUH NIPOTH
JIeKHMX CTOPiH PiBMi)

I HaBnakwu: AKWO 8 ONYKNO20 Yomupu
KymuuxKa cymu 008HUH NPOMUNEN
HUX CMOPIH Pi8HI, MO 8 HLOZO MOMCHA
anucamu Koao.

MpAMOKYTHMK

1. ko napanesorpam BIIMCAHO B KOJIO, TO BiH —
1 NIPSMOKYTHUK.

2. llenTp Kona, ONMCAHOrO HABKOJO NPAMOKYT
HMK&, — TOYKA NepeTuHy Horo giaroxanest.

A D d

Sfixmo ABCD — srmacana O — TouKa nepeTHHY OiCeKTPHC BHYTPIMIHIX KYTiB.
Tpallenis,
70 AB = CD. Z AOB = Z COD = 90°

Ksappar

I~}
o
=]

B | -
N

o
et 7 =

a
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Tabnuupa 12
nNoLyl oIrype
1. NNOLUA TPUKYTHUKA

1 1 %

S=-ah, S=—absiny
2 2

A
S=\p(p-a)(p-b)(p—¢) |— popmyna Fepona
b e [ _ atb+c ]
h P s
abe
¥ I S =E’ , e R — pagiyc onucanoro xona
C B
u
S=rp |» A€ Tr— pajiyc BOUCAHOIO KOJA
MpaBMnbHUIA TPUKYTHUK MpAMOKYTHMIA TPUKYTHUK
A
S= Lab
2
2
s=2 V3 b & S=Lch,
4 kc 2
S=Lbesin 4
a C - B 2

2. NNOLLA HOTUPUKYTHUKA

IIno1ma YOTHPUKYTHVKA AOPiBHIOE
noNOBHHI HOOYTKY miaroRaiell Ha CHMHYC

S=id1dzsintp

KYTa MiX HUMH.
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Ipoposxenns Tabn. 12
MpAMOKYTHUK Ksapgpar B
d
i S = Gb d S = aa
b @ a
_1 2. 1
d S=-d"sin¢ S 2d
a a

S =a’sin a

Tpaneuin

a+b
S=—1m~-
2

h

S =mh

m — [OBXWHA
cepegHbol riHil

S:éd;d.z sin ¢
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IlpopoBixenusn Tabua. 12

fnowa oNMcaHoro MHOTOKYTHMKA

o

S=pr |

ae p — nisnepumeTp
MHOIOKYTHHUKA,
r — pajiyc BITHCAHOI'O KOJa

3. MNOLWA KPYTA TA OO YACTUH. IOBXXWHA KONA TA NOro YACTUH

1

sl

S = nR? J_ nJioma Kpyra.

m — JOBMHHA KOJIA.

X

nR
S= -n®
o
2nR
= -n°

MJIOLEA KPYroBOro CeKTopa,
AIKWII BIANIOBiIAE [IeHTPAIbHOMY
KYTY B n rpajycis.

JOBYXXHHA JIYyTH,
IO BiAnosBizgae LeHTPaANLHOMY
KYTy B I rpagycis.

[IJIOIa KPYroBOro CexTopa,
— SAKWil BiANOBiZAE€ TeHTPAILHOMY
KYTy B O pajiaH.

LOBYXWHA XyTH,
— 110 BiAmOBigAE€ HEHTPANLHOMY
KYTY B O pajgiaH.

KpyroBmii cermenT

S =

KDPYTOBOIO CErMenTs

=8 Tl o

KPYTOBOTO CEXKTOpa

(opu o < 180° 3HaK «—»,
npu o > 180° 3HaK «+»)
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Tabnwnusn 13

AEKAPTOBI KOOPAWHATW | BEKTOPU HA NJTOLLIUHI

1. AEKAPTOBI KOOPOAUHATA

lMoHATTA KOOpAMHAT TOUKW

y A

A(a; b)
b ] )

1 >
0 a x

Dopmynu

Y/ KoopauHatu cepefinin Biapika
A(x;y) C — cepenuna AB

:Il+12 :y.l +y2

c
\\B (x5 9,) F=" 2 %=

Biocranb M TOHKamMu

x AB:J(xz_x1)2 +(y2 _9'1)2

PiBHAHHA NpaMoi

¥ zaransHOMY BMIJISiIL ax +by+c¢=0

3 xkyroBuM KoedinierTom (npu b # 0)

0
b
b AB y=kx+b | — npawma l
Q
k=1tg ¢ | — xyroBuii xoedinient

o
Jnsa npsivoi AB: | kyp= ¥B7Va
XB—*a
YmMmoBa napanenbHoCTi MPAMKX
i
y=kx+b — npaMa [
y=kx+b, — npsiMa m

m .
\K\ !ilma{:l =%
9) = P | G
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Ilpoposixenua tabn. 13

PiBHAHHR KONa
y y
24y = R (x—ay +(y—-by=FR
R
0,(a b)
T “\R
(0] x IlenTp Kona — LenTp xona —
MOYaToK 0 -/ —> mouka O, (a, b).
KOOD/MHAT. *
2. BEKTOPU
BexTopom vasuveaiots | losxuny nporo Bigpiska HasusaloTh
a HanpaMNeHnin doesxcunoro ( modynem,abcorommuoso
.—-"""'B BiAPI30K. 6eNUNUNOI0) GEKXMOPA.
A = =
AB=a |a@|=AB
PiBHi BexTopKn KoopawvnaTtu BexTopa
V b /‘V 5 Alxi )
- /’y
Al (xl; y‘)
a=b e d(ay;ay),
|&|=|5| Ae a, =x,~ X,
i 2 _ a, =y, ~ ¥,
BEKTODH d 1 b opHAKOBO HANPAMIIEHL
= 2.
|a|=,‘a1 +a;
3. ONEPALII HAJ1 BEKTOPAMMW
Cyma BexTopiB
MpaBnno TpukyTHUKA fpaeuno napanenorpama

@(a;:a)+b (b3 by)=¢ (@, +b30, +by)
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Bakinuenunn radn. 13

Pi3HuLA BeKTOpIB

¥ koopauHaTax

| /&4‘ ’
» a(ay3a;,)—b (by3b5)=¢ (a; —by; 0, — by)

MHoXeHHA BeKTopa Ha Yvdio

a|

AC=)AB |ha|=|7|-

Ipu A > 0 BekTOp Ad i BeKTOp d OA-

€
B o
HaxKoBo HAnNpaMueHi (a#0).
A B Ilpu A < 0 BexTOp Ad i BeKTOP @ MpO
A THJIEKHO HAUPAMIeH1 (&#0).
¢

¥ koopaouHaTax
A+(ay; a5) = (May; hay)

CxannpHuia nobyTok BekTOpiB

Cranapnuii dobymorx eexmopla

dopisnioe dobymry ix doexwun

- NG KOCUHYC KYMa MiN HUML.

b a.5=|ﬁ|.|5|.m¢p ¥ xoopmuuarax
a(ay;az); b(b;by)

d-b=a,-b +ay-by

4. KONIHEAPHI BEKTOPU

HenynLosi BeKTOpW HA3UBAIOTL KONIHEADHHMM,

¢
ﬂ/7 , 3 SIKLLIO BOHW NEXATk Ha OAHIN npsiMin abo Ha

4 napanenbHUX NPAMMX.
b
<5 f rﬁ\ n K.oniueapui sexmopu abo oauaxo.eo Hanpumae
B N Ki, 60 NPOMUNENHO HANPAMIAEHI.

(BigmoBizHi KoOpAVHNTI

d i b woxniHeapHi & b=\ &
mponopiiiiyi)

B |

:ﬁ_
a
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Bignosiani no Bnpas

§ 1 2 2
2. TynoxkyTtuwuii. 4. 6; 6\/3_’; 63. 5. 4,251 em?. 6. 5. 7. J7. 8. "a ;b A

9. 10 Jé; 60°, 120°, 60°, 120° 10. 10 em. 11. 8 em i 15 cm. 12, 87 cm?.
13. 156 cm?. 14. 9 e i 25 cm. 15, 2% .16.2cm, 3cmibom. 17. 2542 em?.

a+b
19. 100 cm®. 23. 42, 5m. 24. 10V3. 25. 14,4. 26. av/3. 27. 4./3. 28. 150.
29. 17. Touka O suaxonauTeCcsa nos3a Keagparom. 30. 3J/2-3.

§ 2
1. KoopnmuaTn Bepums: (a; 0), (0; b), (0; 0). KoopauaaTtn cepegns Bin-

piskis: (—3, OJ, [0; EJ, (0; 0). 2. 1) Koopauuaru sepmus: (a; 0), (0; a),
2

a a
— -

(0; 0), (a; a), KOOpPAMHATH TOYKM [EPETHHY AiaroHajei: (2 2]; 2) xoopam-

HATH BepLIVH: (—a 2;0). [0: Efi] [9{3 0), [0;—“‘@]. KOOPAMHATH
2 2

2 2
Touxky neperuny piarounanei: (0; 0). 3. KoopausaTtu Bepumn: (—a; 0), (0; b),
{(a; 0), xoopaMHATH cepeluH CTOPiH: [—5; E), (E; E), (0; 0). 4. Koopnunatu
2 2 2 2

sepumuH: (a; 0), (0; b), (0; 0), (a; b), KoOOpAUHATH TOYKH IIEPETUHY AiaroHaJei:

[g; —Z] 5. Koopauuatu sepumun: (—a; 0), (0; b), (a; 0), (0; —b). 16. cos = =

§3

2. Tax. 4. Tak. 5. Onuy a6o Geanmiu. 8. Hi. 9. 1) Tak; 2) 7ak; 3) Hi.
10. Besniu. 11. 1) Hi; 2) wi. 12. Hi. 13. 36iratorscsa. 16. 1) Tak; 2) rax; 3) Hi.
17. 1) Tak; 2) rak. 18. 1) Hi; 2) tax. 19. Hi. 20. 1) AA i AB; ABi BB,irT. 1.;
2)AA,AD,AB;AB, BB, BC,ir. n.; 3) nnomuau AA B BiABCD,;
mnomman ABCD 1 AA B B i T. n.; 4) nnommew ABD, ABB,, ADD ; nnonmsu
ABC, ABB, BCC, i 1. n. 22. He 0608’ sizkoBo. Tpu.

17
13

§4

1. 1) Touxa C; 2) npama CC,. 2. 1) Touka B; 2) npama BC. 8. Hi.

§5

10. 1; 5; 7; 10; Geamiy. 13. 1243 . 14. 5V2.

§6

1.1)ABiAD;ABiCC,it. 5 2)ABiCC; ABiB/(C, irT. 1. 3)AS

iDC; SBiDCirT. n.
2. TlpsiMi MOXKyTE nepernuaTHca abo Oyre MuMobGixkanMu. 3. Hi. 4. Hi.
8. He samsm. 9. 1) Tpu; 2) n’sareaansats; 3) 3C;. 10. 1) AB i CD; AA, i BB,
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iT n;2)ABiAB;AA iBB irT. J:['3)A.BiCD'BCiAD 13. Hi. 15. Hi.

1-1°
17.1)4M,2)3m,3)“+° 18. 1) 1 m; 2) 0,5 am; | 19. 5 cwm.

§7

‘1) bcC,D,, A\B,C,D; 2) ABCD, BCCB,; SIADD,AI,ABB A,. 2. AD i BC
MalOTh CIiBHEY TOYKY 3 nuomuuoio o; DC || a. 4. Hi. 5. Hi. 8. Bea.m'{ 9. Bea-
mig. 13. 1) 12 em; 2) 4 cm; 3) 4 cm.

§8

1. 1) ABCD i ABCD, ABBA,i DCCD, i 7. a.; 2) ABC i ABC,.
2. 1) Hi; 2) Tak, Tpu napu. 3. Hi. 4. Hi. 5. Tak. 6. Tak. 7. Hi. H{kugo npsma
napanensHa nuommui. 8. Hi. 10. He sapxau. 15. Tpers niommea abo nepe-
TUHAE JABi gapi nnommEM, abo napanenssa iM. 17. Tpw nnmommeu MOKYTL
MATH CNLJBHY TOYKY, a0 crmijibHY npsaMy, abo nmepeTHHATHCA IO TPHOX pis-
Hux npamux. 22. a. 27. 30 cm, 45 cm. 28. 20 cm, 30 cm.

§9

1. Bigpisok a6o TpuxkyrHuK. 2. 1) Tak; 2) tak; 3) Tax. 3. 1) Bigpisok abo
napanenorpam; 2) pigpizox abo nmapasenorpam; 3) Biapisox abo Tpamenis.
4. 1) Tak; 2) rax; 3) Tax; 4) wi. 5. Hi. TBepikeHHA BHMKOHYETHCH, AKLO
IJION[MHA NPOeKNil mapanensHa njaomuHi pomba. 6. 1) Tax; 2) mi; 3) Hi.
7. Ilposectn menianu nporo TpukyTHuka. 8. [Iposectu cepepui Jyinii neoro

rpukyTruka. 8. Hi. 9. Tak. 14. 6 cv; 2) 210%°. 17. 3,5.
3

§10

1. Hanpuknaj, napa/ie/IbHICTE NPOTHIIEIXKHUX cTOPiH 30epiraerncs; pin-
HicTh cycimHix cropin He 30epiraeTbes. 2. Haupuknaj, napasenbHICTs IPOTH
JIeMHHUX cTopiH 36epiraerscs.

§11

1. Hi. [Ins TOWOK, IO JIeXKaTh y NJOIIWHI, AKa napajellbHA TUIOLMHI
npoekIii i mpoxoauTEs Yepes NeHTP NPOeKTYBAHHA.

2. Tax.

3. flkmo aei gani npsaMi napanensHi TA JEKATH V NJOMIMHI, AKA Iapn
JieBHA IJTONIMHI mpoekiii. ko KoXkBa aHa NpAMa i OEeHTP MPOEeKTYRAH
Hf BUSHAYAIOTH IUIOLIHEY, [0 NMEPETHHAIOTHCH IO NpAMiil, AKA MPOXOAWTH
yepes IeHTP MPOEKTYBaHHA 1 mapajlelbHa MMJIOIMMHI MPOoeKHii, TO JAaHi mpsimi
MPOEKTYIOTECHA B NapajensHi npami.

4. SIxmo nrommMEa NPOEKTYBAHHA PO3TANIOBaHA MixK (Iryporo i ueHTpom
NPOEKTYBAHHSA, TO MiJ] YaC HEeHTPAJBHOIO MPOEKTYBAHHA OBEPIUMO (hirypy,
CXOXY HA JlaHy, aJle 3MEeHINeHY.

5. fK0 HeHTP HPOEKTYBAaHHA POSTAIIOBaHWII Mixx Qirypoio i unouin
HOIO NIPOEKTYBAHHSA, TO IMiJi YAC NEHTPAJHHOTO MPOEKTYBAHHS OfIEPHMMO 1t
peBepHYTe 306paxkeHHA (Qirypm. Take 300pakeHHS BMKODHCTOBYEThCH i1
yac gororpadpyBaHHEA.
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6. fxuio girypa posTalIOBaHA MiX IJIOLIMHOIO NPOEKTYBAHHA 1 IEeHTpOM
NPOEKTYBAHHA, TO TiJ] YA€ HEeHTPANBLHOrO NMPOeKTYBaHHA ofep:kumo Girypy,
CXOXy Ha pnany, ane sbinemeny. Taxe 3o6pajkeHHA BUKOPHMCTOBYETHCH Wif
yac noxkagy KinodiasMmis.

7. ®irypa Ta ii sobpaskenna — noxibHi Qirypu.

§12

1. 1) Tak; 2) rvak; 3, rak; 4) Hi; 5) Hi. 2. 1) Tak; 2) Tak; 3) Tak; 4) rax;
5) ui; 6) ui. 3. 1) Taxk; 2) ui. 4. 1) Tak; 2) rak; 3) ni. 5. Pon6. 6. [IpaBunesmit
rpukyTuuk. 7. [I'aruxyrenk. 8. Tpaneuin 12. TpukyTHUEK, YOTHPHKYTHHK,

3aJ_

n’arukyTemnk. 13. Tak. 23. 1) —' ) e L
§13 .
1. 1) 90°; 2) 60° 2. 45°. 3. 60°. 4. Beaniu. 5. Opgny. 6. Beaniy. 8. 1) 90°;
2) 0°; 3) 90°. 9. 1) 45°; 2) 60°. 10. 60°. 11. 60°, 60°, 60°. 12. 1) 6,5 cm; 2) 15 cm;
3) Ja®-b®+d*. 13. 90°. 14. llpsivi b i ¢ MuMOBixEHI 860 TEPETHHAIOTLCH,
KyT MK HuMHE sopiBaioe 90°, 15. Tpawmi b i ¢ MmumobiskHi ab0 nepeTHHAIOTHCH,

KyT Mik HuMu aopissioe 30°. 18. 60°. 20. J2_a. 22. /3.

§14

1. Hi. 2. Hxmo nupsmi nepneHAuKyNApHL (neperuHAlOTHCA abo
mumobixkri). 3. Ilpsama nepreHAMKYISpHA A0 IIOLMHKY TPHUKYTHUKA.
4. 1) Hi; 2) rak. 5. Hepnenaukyuapni. 6. Tak. 7. Tak. 18. 5 m. 19. =7,8 m.

20. 9 m. 21. Jopxuna uepnesgukynaspa V2a®-b®, NOBKWMHA CTODOHM KBA-

npara Vb —a®. 22, Jlosxuna nepuesuxynapa va® +b* —¢?, nosxunBa cropin

npsmoxyTHUKaJo? - b° 1 V' —a®. 28. ‘/‘_3“. 24. Ja?—b%. 25. KA = KB -

= 20 cm; DA = DB = 32 cm. 28. 5 cm, 27 cM, 31 cm, 53 cm (sasnexHo Bif
POSMILEHHs BepLinH [1APAJIeJIOrDAMa BiJHOCHO NIOCLIWHM).
§ 15
1. Tpoexuis giaronani A C xyéa ABCDA,B,C D, ua rpans ABCD — AC,
ua rpasb ADD A — A D, na rpaub AA BB — A B, narpaus BB,C,C — B/C, na
rpas DD,C,C — D,C, ua rpans ABC D —AC,. 2. SA < SB = SD < 8C.
3. Han&mbmnﬁ Bigpizok SB, naiimenmuit — SA. 4. 40 cm. 5. 16 em. 6. 9 cm.

a6

7. AD = 6 cm, npoekuis AD ua mnomuny o popisaioe 4,8 cm. 9. =

[142 2
10. 6,5 M. 11. -—4;“2;2'1- 12.6cmil5cem. 13. 1) 15cmi4l em; 2) 4em i 8 e,

14. 9 em. 16. 341 em. 17. 8 cm i 266 cm. 18. Tak. 19. Tak. 22. 2 cm.
25. 24 cm. 26. 6+/3 cm. 27. 20 em. 28. 13 em. 29. 7 cm, 7 cm, 9 cm, 9 cm.
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§ 16
1.1)£BAB;2) LABA;3) LD AB; 4) LAB B; 5) £ D BD; 6) £ D BB ;

2

7)4,BCB 8) £ B,CC,.2.1) J_. 2) .3) —J—_ 3.1) 2d; 2) d V2; 3) “=
v

5. Kono. 7. Hi. 45°. 10. He o608’ siakogo. 11. l]apa.uenbm ab0o mepeTHHATOTLCN.

12. 30°. 13. 30°. 14. arctgézarcctg\fz_umsm' 4 16. 45",

—arc:::«:rs-\{—E
V3 v’
17. 30°. 18. a2. 19. a. 20. 30°. 21. KyT Haxwny BMCOTH, ONYLIENOI Hi

V3

OCHOBY TPHKYTHHMKA, [0 TJIOLMHHN L. 23. sin(p:-z—sinﬂ.

§ 17
Tpavmit. 2. Z ACP. 3. Z OCB. 4. Tax. 5. Z MBC. 6. 2a. 7. 45°. 8. 3,36 w.

a8 10 % 12 s, 18 D L2 2 14 13 m 15 G0
2 2 14 31

2a
16. 1) \Ja® +b* —2ab cos o+ ¢?; 2) 60°. 17. 1) 75 D 2%.18.1)60% 2) tg ¢ - 2.
19. 45°.

§ 18

1. Hi. 2. Ilepetunaiorecs (30KpeMa, NepIeHJMKYJIAPHI), napanenbui,
mumobiskHl (3oxpema, nepnesgukynapui). 3. Hi. 4. Hi. 5. Hi. 6. Hi. 7. Tax.
8. Beaniu abo opny. 11. Beaniu. 13. 1) 90°; 2) 60°. 14. Tak. 15. Tax. 16. Hi.

18. 1) 11 m; 2) 13 ™; 3) 8 m: 4) 7 m; 5) Ja®+b*+c*; 6) Ja‘+b“—_-_c”
19. Ja*+b%. 20. 1,3 m. 21. 1,7 m. 22. 1) 45° ; 2) cos @ = 0,2. 23. a cos 2¢.

Ji5

24. 1) 473; 2) 12. 25. 1) /30; 2) sing=""">. 26. 1) Tax; 2) rax; 3) ni.
27. 8(1++/3) Ta 16V2.
§19

9.

1. 30°.

a\/(-;. a\[_ 2u\/l
2’ 3 .

- 3. a. 4. l)a,Z}

6. Vb*-a®. 7. 1) 4,25 cm; 2) 6,75 cu; 3) T' 8. 1) 1,05 cm; 2) 0,65 em;

[ \,’!2.

. 10. 6 m. 11. 5. 12. 5 Mi 3 m. 13. V2 +b2—a®. 17. 1) a: 2)

aJ_ J_

3)a; 4) a; 5) ——

AKA MapaieCaLia Jininm

IJIOIHMEAM 1 JIe’KMTE Mi’K HUMH Ha BifjcTaHi, IO AODPiBHIOE MOJOBHHL HijgcTani
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w—“";“z“'. 21, [p2-2&

-%£ . 22, arccos—=.
3 J3b

23. C — Touxka meperumny Biapiska AB,, ne B, — TOYKa, AKa JEXKUTh HA
npomeni BO (BO 1 o i O € o) npudomy BO = OB,. 24. V2 m. 25. 242 m.

26. Ja?+b:. 27. [Ja*-Z-. 28. 1) Tax; 2) mi; 3) Tak; 4) mi. 30. V23 M.

31. 10. 32, 5 abo 9. 33. 90“. 34. 8, 8, 8. 35. 4, 4, 4, 8. 36. 1) Mumobixkui;

2) napanensui; 3) 5. 37. 1) 3J7; 2) 3V3.
§ 20
1. Hi. 2. Kyna. 3. Bigpisok, uio gopiBsioe apyriit giaronani. 4. 1) Hi;

a\f

mixk mnaHuMH nnommHamm. 20.

2) Tax; 3) Tak. 5.

. 6. 1) Tak; 2) rax; 3) ui. 7. 1) Tak; 2) ni. 8. Hi.
9. 1) Hi; 2) rak; 3) rax. 10. 1) Tak; 2) Tak; 3) Hi 11. [IpaMOKYTHHKOM, IO

9J_ a’\Je
=

JnopiBHIOE ocHOBI. 12, 10 ¢ ; 2) 0°,

b° sin u 2

1 1
: by 4] = 19. Ea - 20. IMIpaBunBHMH NIECTUKYTHHK.

21. aJ3. 25. 2‘5“ . 26. 72 cm a6o 90 cm. 27. 8""’ . 28. 2m?+2a% .

cosgp
29. Pom6; DD, —6 P =20; S=4J34
§21
an am

3. 0,36 m abo 0,44 m. 4. 0,06 m abo 0,26 m. 5. abo

m+n m+n.-
6. Vo' —a? ‘/—

15. arccos

; 2)a; 3) a; 4) a; 5)J. ﬁ)a.T)J_ 9.4—-

10. 23. 12.

§ 22

1. Kono. 2. [Igi nnouyem, SKki napanensHi gaHif MIonuHEi i sSHAXOAATE-
cs Ha pigcrani h Big mei. 3. [Inomuua, siKa napanenbHa JAaHUM TLIOLIMHAM
i mexxuTs mocepenumHi Mixk Hmmu. 4. [Ipama, sAxa nepneHAMKYJIApPHA 10
IUIOIMHY TPUKYTHUKA i IPOXO[MTHL 4Yepe3 LeHTP KOJa, BIHCAHOIO B AAHMHA
TpukyTHuK. 6. [Inomusua, fAKka napanencHa AaHii MUIOIIWHI i 3HAXOAUTHCH
Bix mei va Bigctani, 1Mo ZOpiBHIOCE MOJIOBMHI BiscTanl Bifg AaHOL TOYKH J0O
gapol mnomweEH. 7. [Inommua, sSKa HmepmeHAMKYIApPHA A0 JaHOL npamol
i IpoXoAuTE Yepes JaHy HA HiM TOYKY.

. 13. 12.

a+J30
8
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