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Jopori pecaTUKNacHUKM i gecaTuknacHuu,i!

¥V BaloMy MIKiJIbHOMY KHUTTi po3mouaBCsA HOBUI eTall — BU IIPUUIILINA OO0 CTap-
mioi mkoau. Ha HOBMII piBeHb BUXOAUTH i BUBUEHHA reomerpii. Hamm momanbiuit Kypce
Oyze IpUCBAYEHO cTepeoMeTpii — posminy reomerpii, axuii BuBuae (Girypu B mMpoOCTOPi.

Hasgimo norpioua crepeomerpisa? Ilo-mepiie, BoHA 3HAWOMUTH i3 pisHOMAHITTAM
IPOCTOPOBUX (POPM, BaKOHAMU CIPUNHATTA i 300pasKeHHA TPUBUMIPDHUX TiJ — i 3aB-
ISAKY IIOMY J[OIIOMAarae OPi€HTYBaTHCS B HABKOJHUIIHLOMY CBiTi. ApxiTexkTypa, KOH-
CTPYIOBaHHSA, OyJiBHUIITBO HEMOKJIUBiI 63 YMiHHS BiJTBOPIOBATH HA KPECJeHHi yABHIi
TPUBUMIpHI 00’€KTH, iXHi meTaJi Ta Byssu. 3a CTATUCTUKOIO, KOMKEH HeCATHUi BUHAXI
JIIOACTBA 3[ilicHeHUI i3 3acTOCyBaHHAM IeoMeTpii, 30KpeMa crepeomeTpii, — 3a paxy-
HOK BUOOpPY ONTMMAaJbHOI ()OpMM, BIAJIOTO PO3MIIEHHA TOIO. BumaTHuil apxiTeKTop
XX cr. Jle KopOio3be He BUMAAKOBO HasBaB mipamimy Xeolca «HIMUM TpaKTaTOM
3 reoMeTpii», a caMy reOMeTpil0 — «TpPaMaTHKOI apXiTeKTypu».

Ilo-npyre, crepeomeTpisa BiZKpuBae HOBi MeTOAUW HAYKOBOT'O IMi3HAHHS, CIIPUAE
PO3BUTKY JIOTIYHOI'O MUCJIEHHSA. Bu BiKe 3BUKJIU OO0 TOTO, IO BUBYEHHA TIeOMeTpii
1opa3y 3MYIIye 3BEPTATUCS OO0 JIOTiKM, OIAaHOBYBaTU 3aKOHOMIPHOCTI IpPaBUJIBLHOTO
mucaeHHA. Kypce crepeomerpii B I[bOMY PO3YMiHHI He € BUHATKOM, aJKe, 3a BIYUYHUM
CIIOCTEPEKEHHAM BUJATHUX MATEMAaTHUKiB, CTEPEOMETDPiA € TaKWUM IIOEJHAHHAM SKUBOI
ysABHU i CcTporoi JIOTiKM, 3aBASKKM SKOMY BOHH B3a€EMHO OPraHi3yiOTh i CIIPIMOBYIOTH
OlHA OAHY.

I, mapermTi, crepeomerpia cama 1o cobi HajasBHUUalHO ITiKaBa. UuMaJio OuU-
BOBIJKHHUX IIPOCTOPOBUX (DOPM CTBOPEHO He JIIOAMHOIO, a caMoio mpupopor. Taru-
MU €, HaPUKJAJ, KPUCTATN — IPUPOAHI MHOTOIPDAHHUKU, BJIACTUBOCTI AKUX BU3HA-
YalOThCA IXHBOIO 0yZ0oBOIO. JlaBHBOrpernbKi (isocodu HamaBamu reoMeTpudHOi opmu
eJieMeHTaM IIePIIIOOCHOB OyTTA — BOTHIO, 3€MJIi, BOAi ¥ moBiTpio. IcTopis posBUTKY
crepeoMerTpii mop’sg3aHa 3 iMeHamu Bimomux yueHux — EBkJiima, Ilijparopa, Eiimepa,
JlobaueBcrkoro, llexkapra.

CmomiBaemocs, 110 mepiine 3HAOMCTBO 31 cKapbaMu HayKOBOI IyMKHU, 3i0paHUMU
mig oOKJIAZWHKOI0 IIHOTO MiAPYyYHWKA, IIOJAPYyE BaM Te BUIITYKaHE 3aJ0BOJIEHH:A, AKe
3aBK/AM BiuyBae JIOAMHA, AOTOPKarwuYuch A0 BiuHoro.

Baxcaemo sam ycnixis!

Ik KopuctyBaTUCA NiJPYYHUKOM

IligpyuyHuK Mae YOTHPHU PO3JiIH, KOXKEeH 3 SKHUX CKJaJaeTbca 3 maparpadis,
a maparpad@u — 3 IIYHKTiIB. ¥ TEKCTi MiCTUTbCA AK TEOPeTUUYHUU MaTepiaj, Tak
i mpukJganm posB’A3yBaHHA 3axad. HailiBaskausimii moHATTA i (DakTw BuAineHi Ha-
miB:kupHuM mpudTom. BripaBu i 3azaui, AKi momaHo B MiAPYUYHUKY, MOMiJIAIOTHCA
Ha JeKinbKa rpyn. YcHi Bupasu (pyOpuxa «062060proemo meopiio») TOIOMOKYTH
BaM 3pO3yMiTH, HACKIJIBKM YCIIIIITHO BU 3acBoiju TeopermuHuit marepiain. I1i Bupa-
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BM He O0OB’A3KOBO BHKOHYBATH MOAYMKHM — IJf iX PO3B’sA3yBaHHS BU MOIKETe
BUKOPUCTATH PUCYHKU, IIPOBECTU HeoOXimHi MipKyBaHHA B uepHerTii. Ilicasa ycHux
MOJKHa MEPEeXOIUTH 0 IPaKTUUHUX BIpaB (pyopuka «Modenroemor). Hani igyTs
nucbMoOBi 3azaui (pyopura «Po3é’asyemo 3adauni»). CriouaTky nepeBipTe cBoi 3Ha-
HHS, BUKOHYIOUN 3aBHAHHA piéHa A. Jledaxi 3 ycHMX i IpaKTWYHHX BIpPaB i 3a-
Iady piBHA A MalOTh IIO3HAUEHHA «+» AK TaKi, 110 BiANOBimarTh noyvamrogomy
piBHIO, peiiTa 3aBIaHb piBHA A BiAmoBinaioTh cepednvomy piBHIO. Binmbin ckiaan-
HuUMU € 3axadi piena B (Jocmamuiil piBeHs). fIkmio Bu no6pe omaHyBajau MaTe-
pian i Garkaere BuABMTU CBOi TBOpUi 3mi6HOCTi, Ha Bac 4yeKaloThb 3azadi piena B

(8ucokuil piBenn). IlosmaueHHsA Lw i Q'k 0ia HOMepiB BIpPaB 03HAUAIOTH, IO
I[i BIpaBW HA PO3CY[A YUUTENA MOXKYTh OyTH BUKOPHUCTAHi s poboTHM B mapax
i rpymax BigmoBimmo. Ilicis rosxkHOro maparpada B pybpuri «Iloémopennsa» 3a-
3HAUYEHO, SIKi caMe IOHATTS i (pakTu™ CJIiJ ImpuragaTy AJis YCIIIIITHOI'O BUBYEHHS
HACTYIIHOTO MaTepiajy, Ta HaBeJeHO 3ajadui, IO HiATOTYIOTh Bac M0 CIPUAHAT-
TA HacTymHOi Temu. s camoctiiiHol po6oTu BIoMa IpuU3HAUYeHi 3amadi, HOMepHU

AKX MalOTh MO3HAUECHHS {\ PosB’a3yBaTu Bci 3amaui Bcix rpym He 000B’sI3KOBO.

OckibKU BUBUEHHS reoMeTpii y mpocTopi Mae cupuaTu BceOGiuHOMY PO3BUT-
Ky Ta BUXOBAHHIO OCOOMCTOCTi, MO MiApPYUYHWKA BKJIIOUEHO AK KJACUYHI 3amaui
3 reoMerTpii (30KpeMa, 3amavi IPaKTUYHOTO 3MiICTy), TaK i 3aBHaHHs, MpU3HAUEHi
nada (popMyBaHHA I PO3BUTKY, OKPIM MaTeMaTHWYHOI, iHIMUX KJIIOUOBUX KOMIIE-

TeHTHOCTel. Taki 3aBJaHHA MAaOTh IO3HAUEHHA @c. IxHa TemaTuka mpucBaUeHA
OBOJIOAIHHIO Iep:KaBHOIO If iIHOBeMHUMU MOBaMH’, ONAHYBAHHIO IIPUPOSHUYNX HAYVK,
BUKOPUCTAHHIO iH(pOpPMAIifHO-KOMYHIKATUBHUX TEXHOJIOTiH, YCBiJOMJIEHHIO HE00-
XigHOCTI PO3B’A3yBaHHS AKTyaJbHUX EKOJOTIUYHMX i comiaJbHUX HPoOJEeM TOIIO.

VY nigpydyHuKy po3MimieHo mecmosdi 3a60aHHA 0 cAamMoOnepesipKu, 3aBIAKU
AKUM BU 3MOJKeTe Kpallle IIiAroTyBaTUCA 0 TeMATUYHOTO OIiHoBaHHA. Kpim Toro,
BU MAaeTe 3MOT'Y CaMOCTiliHO IepeBipuTH piBeHb BAIllOi HiATOTOBKM, MPOUIIIOBIIN
OHJIAMH-TeCTyBaHHS Ha caiTi interactive.ranok.com.ua. IIpo MOMJIUBICTL CKOPH-

cTaTHCsA MaTepiajaMuy caiiTa BaM HarajgyBaTHUMe IIO3HAUEHHS @. Hoodamxosi 3a-
daxi 0 PO3AiJNiB AONOMOXKYTH BaM y3araJbHUTU BHUBYEHe, a 3adaui nideéuu,enoi
cKknadHocmi BiIKpUIOTh HOBiI rpaHi reomerpii, Kpacy HecTaHIapPTHOTO MUCJIEHHSI.

ITidcy mro6i o02nadu HAIPUKIHIIL KOKHOTO PO3Jily — CBOEpigHUH reome-
TPUYHUN KOMIIac, 3a MOIMOMOI'0OI0 SIKOI'0O BU 3MOJYKETe OPI€HTYBATHCSA Y BUBUEHOMY
matepiani. Pybpuka «Icmopuuna 006i0ka» TOSHAWOMUTH 3 IIiKaBUMU (hakTamm
3 PO3BUTKY reomMeTpii.

* HaBemeHo mmocuJaHHA Ha HaBYAJbLHUUN MaTepias HiApyYHUKIB 3 reomeTpii aasa 7—9 kiacis
3araJbHOOCBITHIX HaBUYaJbHUX 3akJgamiB aBTopiB A. II. €pmroBoi, B. B. T'omoGopoanKa,
0. ®&. Kpu:xkanoscbkoro, C. B. €pmiosa.



Posoin | 2
BCTYN AO CTEPEOMETPII

IuxkeHep Mae cHoorJs-
JaTu IIPOCTip, iHaKIIe BiH
He Oyne 3maTHUHN OO PO3Po0- |
KM CaMOCTiHHUX ITPOEKTiB...
BuBuenHa reomeTpii AKHAa-
Kpallle PO3BMBA€E IIPOCTOPOBE
MUCJIEHH.

Jleon O0e BarnvoJb,
dparuysvKullL mamemamuk

Ilepmmium eTamoM BUBYEHHS
cTepeoMeTpii € MOoCIIig:KeHHSA IIps-
MUX i IJIOIMIUH Y IPOCTOPI.

Tak camo, K i miaaHiMeTpis,
cTepeoMeTpis PO3MOUYMHAETHCA
3 HUBKN OCHOBHHUX IIOJIOJKEHb (aK-
ciom), aAki mpuitmarTbcA 6e3 mo-
BeJIeHHA i cayryooTh QyHZaMEeHTOM
JJIS TOAAJBINNX MipKyBaHb i I0O-
BeIEHb.

Pagumo 3BepHYTH 0OCOOJIUBY
yBary Ha po306isKHOCTi y (popMy.Iio-
BaHHAX OKPEMUX TBEPIKEHb IIPO
omHi ¥ Ti cami (irypm Ha mIomMHIL
Ta B IPOCTOPI.

Mam'ATHWMI 3HaK Ha YeCTb 3aCHyBaHHA
Micta KueBa




§1 |Axciomu cmepeomempii

CTepeOMeTpiﬂ —
Bip, rpeupKoro ]
«cTepeo» — npoCTOPOBUK
i «meTpio» — BUMIpIOI0 —

npocTopoBe
BMMiptoBaHHS.

1.1. Bcmyn 00 cmepeomempii.
Mpocmoposi ¢izypu

BuBuenHsa reometpii B mpoctopi, AK i Ha 1JI0-
IMHi, PO3MOYHEMO 3 yBeJEeHHs OCHOBHUX HEO3HAa-
yyBaHUX (QIiryp, BJIACTUBOCTI AKUX BUPaAKAIOTHCA
akciomamu. ¥ mraHiMerpii TakuMu ¢Qirypavu Oyiu
TOUKA i IpAMa; y cTepeoMeTpii A0 HUX JOAAETHCA Ta-
KOK ILJIOIIMHA. 3ayBasKUMO, II[0 MeOMETPUYHA POJb
ILJIOIIIMHY 3MiHIOETHCA: AKIIO CKOPUCTATUCA MOBOIO
TeaTpy, TO B ILJIaHIMeTpil IJIOMIMHA CJayryBaJja JUIIe
IeKoparliero, Ha TJIi AKOI pPO3TropTaiucsA reOMEeTPUYHI
«momii», a B cTepeoMeTpii BOHA cTae ITOBHOIIPABHOIO
Ii10BOIO 0CO00IO.

Ot:Ke, OCHOBHMMM HeOo3HaudyyBaHUMUK ¢irypamu
B NPOCTOPi € TOUKa, NpAMa i NnoLwmHa.

Ilnomuuy MOMKHaA YSIBUTH SIK PiBHY IMOBEpX-
HIO cToJia, cTiHu abo jamy. Iliaommuy, S i mps-
MYy, BBaKaOTh HECKiHUEHHOIO, TOMY Ha PUCYHKaX
300pa’KaroTh JINIIE YaCTUHY IJOIIMHU — Yy BUTIAIL
mapaJjieorpama abo o6jacTi, 00MeKeHOI 3aMKHEeHOIO
giniero (puc. 1). ILmomuHy TPUAHATO BBaKaTH He-
IPO30POI0, TOMY YaCTHUHU JIiHiN, AKi «CXOBaHi» min
TLJIOIITMHOO0, 300pasKaioTh MYHKTHUPOM.

Puc. 1. 3o0paskeHHS IJIOIIUHA



§1. Akciomun crepeomeTpii

Ilmommuy 3a3BUUall MOBHAUYAIOTHLCA I'PEIlb-
kuMu GykBamu o, [, Yy i T. n1. Okpemo 3asHa-
YMMO, II[0 B OYAb-AKii NIOWMHI CNpaBAKylOTbCA
BCi TBepOKEHHA MiaHiMeTpil.

YV 8B’3Ky 3 UM BUHHKAE NUTAHHS: YU
BCi TBepIKEHH, AKi CIIPABIKYIOThCA O (iryp
HaA TJIOIIWHIi, € MPaBUJIBHUMU AJA HUX Y IIPO-
cTopi? AOu mepeKoHaATHCHd, IO IIe He 3aBiKIU
TaK, PO3IJIAHEMO TaKi mpukjanu. Hexail uepes
IaHy TOUKYy A HeOOXiTHO ITPOBECTU HAUOIIBIITY
MOJKJIMBY KiJIBKIiCThL IIOIapHO HEePIeHIAUKYJISIP-
HuX npamux. OueBUAHO, 110 HA TIJIOIIMHI MOMKHA
IIPOBECTH JInIlie ABi Taki mpami (puc. 2, a). Aje
AKIIO He O0Me)KyBaTU PO3B’sI3aHHA 3aJadvi of-
Hi€I0 ILJIOIIWHOI0, TO Yepe3 AaHy TOUKY MOXKHA
IpPOBECTU MPUHAWMHI TpU IIOHAPHO IIepIeHIu-
KyJaApHi npami (puc. 2, 0).

Posrnsaremo 11e omHy 3amady: i3 IIiCcTbHOX
OMHAKOBUX CipHUKiB HEOOXiTHO CKJIACTH UOTUPU
PiBHOCTOPOHHI TPUKYTHUKU 31 CTOPOHOIO, IO JI0-
piBHIOE MOB:KUHI cipHUKa. Po3B’a3aTu TaKky 3ama-
Yy Ha ILJIONINHI HEMOMKJINBO. AJie AKIIO «BUUTHU
B TIPOCTip» i CKJIACTH CIipHUKMW y BUTJIAMAL ITipa-
Migm (puc. 3), MU OTPUMAEMO UYOTUPU IITyKaHi
TPUKYTHUKU.

Om:xe, HaBeleHI NMPUKJIAAU T€PEKOHJIUBO
IOBOIATDH, IO PO3B’sI3aHHSA 3amadvi Ha IJIOIIU-
Hi i B mpocTopi MOMXYTh CYTTEBO BiApisHATHUCH,
a PO3TJIAJ CTePeoOMEeTPUUYHHX 3ajad HoTpedye
3HAHHA JOJATKOBUX 3aKOHOMIpHOCTEH i CcIiBBin-
HOIIIeHb.

OueBUIHO TAKOYK, IO HE 3aBXKIU iCHYE
IJIOIIIMHA, AKAa MIiCTUTH yci exemeHTH (Biryp, mio
posrianaioThea. He jexarh B OOHiN mioImumui
BCi eJIeMeHTH IIPOCTOPOBUX (Piryp, 30KpeMa MHO-
TOrPaHHUKIB.

MHororpaHHuKk aBiidge co00I0 Tijo, IOBepX-
Hs SKOrO CKJIQJAETLCSA 31 CKiHUEHHOI KiJbKOCTi
IJIOCKUX MHOTOKYTHHUKIiB (TOOTO MHOTOKYTHUKIiB

A

0

Puc. 2. Posp’ssanns samaui
PO IMEePHeHAUKYJISIPHIL
OpAMi Ha IJIOITUHI

1 y mpocTopi

Puc. 3. Poss’asannsa sagaui
PO IIIiCTDh CipHUKIB



Po3gin I. Bctyn po crepeomerpii

Terpaepp — BiA rpeuk

KOro «TeTpa» — HoTVput

i «egpa» — rpave

3 ix BHyTpimHiMu obmacramu). 1li MHOrOKyTHUKU
€ 2panaAMu MHO202PAHHUKA, & IXHiI CTOPpOHU — pe-
6pamu MHO2ZOZPDAHHUKA.

Mpnama e MHOrOrpaHHWKOM, IBi IpaHi SdKO-
ro — piBHi N-KyTHUKU (0OCHO6U npu3mu), IJIOIINHU
SAKUX He MalOTh CHiJIBHUX TOUOK, a PeIlTa 1 rpaHei
(6iuni zpani) — mapasesorpamu (puc. 4, a). Oxpe-
MUM BHUIIaJIKOM IIPU3MU € napanenenined (puc. 4, 0),
yci rpani akoro — mapaJesorpamu. OKpeMuM BU-
magKoOM IapaJeselinesa € MPAMOKYTHUH IapaJee-
minen (puc. 4, 8), yci rpaHi AKOro — OPAMOKYTHU-
Ku. SIKII0 Bei rpaHi NpsaAMOKYTHOrO mapaJieserrimena
€ KBajJpaTaMu, TO Oofep:KumMo KyO0 (puc. 4, 2).

MuororpaHHUKOM € TakKo:k nipamiga (puc. 4, 0), omHa 3 rpaHell AKOi —
MHOTOKYTHUK (OCHO6a nipamidu), a peurta rpaHeili — TPUKYTHUKU 31 CHiJIBHOIO
BEpIINHOIO (6epuwiuHoto nipamidw). Ilipaminy 3 oCHOBOIO-TPHKYTHUKOM Ha3UBAIOTh
TaKOYK mempaedpom, a TeTpaeap, yci pedpa AKOro piBHi,— npauibHuM mempa-

edpom (puc. 4, e).

a 0

Puc. 4. MuororpanHUKN

Oxpeme Micre B cTrepeomeTpii 3aiimMaioTh mina 06epmanHa, IKi yTBOPIOIOTH
cs BHACJIIIOK 00epTaHHA IJIoCKuX (Giryp HaBKoJO mpsamoi. Haiibiasmr Bigomi cepen

HUX — yunaindp (puc. 5, a),

konyc (puc. 5, 0) i kyaa (puc. 5, 8).

a

Puc. 5.

N’

0 B

Tina obepranua



§1. Akciommn crepeomeTpii

IpyHTOBHe BMBUEHHS MHOTOTPAHHUKIB i Tia
obepTaHHA YeKae Bac HajaJtli, ajle BiKe 3apas3 Mu Oy-
IeMO BUKOPHCTOBYBaTH iX AJiA BUBUEHHA OKPEMUX
BJIACTHBOCTEY B3AEMHOI'O PO3MIII[eHHA NPAMUX i I1JIO-
IIUH y IIPOCTOPi.

1.2. OCHOBHi akciomMu cmepeomempii

BritoueHHS IJIONIWHYU [0 TEPETiKy OCHOBHUX
reoMeTpuuHUX (Giryp morpedye BBeJeHHS HOBUX akK-
cioM, SKi OImMCYIOTH BJIACTHBOCTI IIJIOIIWHU I 0COO0-
JUBOCTI B3a€EMHOTO PO3MIIlIEHHS TOUYOK, MNPAMHUX
i mnomuua y mpoctopi. ChopmMya0eMO YOTUPU OC-
HOBHIi akciomMu crepeoMeTpii.

AKCiOMa HANeXHOCMi MoY4oK NIOUAUHI

Ska 6 He 6yna NNOWWHQ, iCHYFOTb TOYKM, WO Ha-
flexatb Ui AMAOWMHI, | TOYKU, WO He HanexaTb .

Ilana akcioma CTBEPIKY€E, IO AJA AOBLJIBHOI
IJIOIIMHYI B IIPOCTOPI MOKHA BUOPATH OyAb-IKY KiJIb-
KicTb TOUOK Ifi€i mjoImmuHu i Oyab-IKy KiJbKicTh TO-
yoK mo3a Hero. Ha puc. 6 Touka A HaJEXUTDb IIJIOIIU-
Hi 0 (iHakIIe KasKyTbhb, III0 TOYKA A JEXKUTH y ILJIO-
muHi o ab0 IJIOIMHA Of IPOXOAUTH Uepes3 TOUKYy A),
a Touka B He HaJeXUTh MIJOIMuHI . KopoTKo 11e
mo3HAYAIOTh Tak: A€o, Be¢a.

AKCiOMa npoBedeHHs nPSIMOi B Npocmopi

Yepes 6yab-aKi ABi TOYKU MpPOCTOPY MOXHaG MpO-
BECTU MpAMY, i TiNbKU OAHY.

Haragaemo, 1110 Ha IJIONIMHI 3a aKcioMoio ue-
pe3 IBi TOUKMU* HPOXOAUTH €AUWHA IpaMa. AJje 4uu
He BUHUKHE BUHOAIKY, KOJIU IIPAMi, IpoBeIeHi uepes
IOBi maHi TOYKM y OBOX PIBHMX ILJIOIIMHAX, OYIYThb

* Tyt i mani, Kamyuu «IBi TouKu» («IBi mpaAMi», «IBi mio-
IMIUHA» TOI0), BBAXKATUMEMO, IO IIi TOYKM (IpsaMi, IJI0-
IUHU) PisHi.

B

Ae
o

Puc. 6. o akciomu
HAJIEKHOCT1 TOUOK
TJIOTITUHi

0

Puc. 7. ITo o6roBopeHHSA
aKcioMu IIPOBeIEeHHA
npAMOI B IPOCTOPi



Po3gin I. Bctyn po crepeomerpii

Be Coe

o Ae

Puc. 8. o axciomu
MIPOBEAEeHHS IIJIOINHI

Puc. 9. Imrocrpamia
aKcioMu IpOBeNeHHA
TJIOIIVMHU

B

Puc. 10. YoTupu BepiinHu
TeTpaeapa He JIeXKaTh
B OJHIN ILJIOIIIMHIL

10

pisEmMu? Am:ke, HaIpUKJIaL, Ha MJOMIMHI uepes
Touku N i S IpoxoauTh equHe KoJo 3 giamerpom NS,
a B IIPOCTOPi TaKUX KiJ 6es3Jiu — mpuragaeMo mMepu-
miaHu, aKi npoxoaaTsh uepes IliBHiunnuii i IliBnernMit
noatocu (puc. 7, a). IllloiiHO chopmyaboBaHA aKcioma
YHEMOJKJINBJIIOE TAKUH BUIMAMOK [IJs IPAMHUX Y IIPO-
cropi. Omke, mpAMa, IpoBeleHa uepes Oyab-AKi ABi
TOUYKHU IIPOCTOPY, exuHa (puc. 7, 6).

AKCIOMA npoBedeHHA NIOUWUHU

Yepe3 Tpu TOYKM, WO He HaNexXaTb OAHIK Npamin,
MOXHG MPOBECTU MIIOWMHY, i TiNbKU OAHY.

3MicT maHOI aKcioMu iJfocTpye puc. 8: ILJIOIIU-
Ha, AKa OpoXoauTh uepes Touku A, B i C, enuHa.
Ha mizcrasi nmporo gaxTy npuiHATO Ile OAUH CIOCiO
MO3HAYEHHS ILJIONIUMHU B IIPOCTOPI — 3a Tpbhoma Iii
TOYKaMU, 110 He HaJIeXKaTh onHiN npamii. Tak, mio-
IUHY O Ha puc. 8 MosKkHa mo3HauuTu Tak: (ABC).
Ileit 3anuc yuraoTh «ormuaa ABC».

Axcioma mpoBefeHHA IJOINIMHU Ma€ HAOUHY
mo0yTOBY iJIOCTpAaIlifo: JKYPHAJBLHUU CTiJT HAa TPHOX
HiKKax abo mrtatuB y (opmi Tpumoru (puc. 9) He
XUTAaTUMYTLCA HA IiOJI03i, agKe KiHIII TPHOX HilKOK
He JIeKaThb Ha ONHINM IpAMill, ajle JeKaThb B ONHil
IJIOIIMHI — IIJIOIMWHI migjgoru. A och omgHaA 3 YOTHU-
PBOX Hi}KOK 3BUYAMHOIO IIPAMOKYTHOI'O CTOJIY MOXKe
«BUCITH B IIOBITPi», YHACJIZOK YOro TAKUM CTijg Oyze
HeCTiKuM.

3ayBaKMMO TaKOXK, ITI0 IIOPA i3 (hopMyTroBaH-
HAM «TPU TOUKU HaJEKaTh OTHIN ILJIOIIUHI» B CTEPEO-
MeTpii YacTo KakyTh i IIPO YOTUPHU TOUKU (HEKiJIb-
Ka TOYOK, mpAMi, Girypm), 1o He Jexcamsv 8 00HIll
naowuni. Take hopmMysIIOBaHHA 03HAUYAE, ITI0 HEMOMK-
JWBO TIPOBECTHU IIJONIMHY, SKa MicTtmiaa 6 yci mani
Touku (psami, ¢irypm). Hanpuknasn, sepmusau P, A,
B i C rerpaenpa PABC He je:XaTb B OOHIN MJIOIITUHI
(puc. 10), xoua Oyab-AKi TpU 3 HUX HaJEKaTh OTHIN
MJIONTWHI (HA3BiTh IIi IJIOIIMHU CAMOCTiIHO).
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3BEpHEMOCH TeIlep 10 PO3IVIALY B3a€EMHOT'O PO3-
MIiIlleHHsA ABOX MJIOIIWH. [[JIfg IIhOTO POSTJIAHEMO UO-
TupuKyTHYy mipaminy PABCD, ocHOBa sIKOI — mpd-
moryTHUK ABCD (puc. 11, a), i cupobGyemo Bu3HAa-
YUTH, CKIJIBKU CIiJIBHUX TOYOK MAIOTh IMJIOI[UHU
PAD i PBC. Ha mepiiuii mOTJIsA BiAIOBiIbL OUeBUIHA:
onHy — TOuKy P. AJjle TaKa BifmoBiab HelrpaBUJIbHA.
AOu mepeKoHaTHCA B I[bOMY, IIPUKJIAIEMO 3iTrHYTHM
apKyIIl Iamepy A0 IIipaMigm Tak, o0 ogHa HOro
yacTuHA JekaJsia Ha rpaHi PAD, a inma — Ha rpa-
Hi PBC (puc. 11, 6). IIpu TakoMy MOAEJIIOBaHHI cTae
3pPO3YMIiJIMM, IIIO0 BCi TOUKM IIPAMOI [ IIeperuny apky-
ma (y ToOMy YMCJIi, i1 Touka P) € crliIbHUMU TOUKaMU
ngomiua PAD i PBC.

AKcioma nepemuHy nnowuH

SAKWO ABi NAOWUHU MAFOTb CMiNbHY TOYKY, TO BOHU
nepeTUHaroTbCA MO MpPAMIA, SKa NPOXOAUTL Yepes
LHO TOYKY.

ILmomuum o i P, AKi mMaTh CHigbHY TOU-
Ky C i mepeTmHaIOThCS II0 MPAMiHl ¢, AKa MIiCTUTH
III0 TOUKY, 300paskeHo Ha puc. 12. 3 maHoi akciomu,
30KpeMa, BUILJIMBAE, IO IJIOMIMHU O i  He MaTh
iHIMUX CHiJTBPHUX TOYOK, KPiM TOYOK mpAMOi c. ¥ Ta-
KOMY BUIAJAKY Ka)XyTh, IO IJIOMMUHU O i B mepe-
TUHAIOTHCS TI0 MPAMIii ¢, i 3anucyors Tak: af|f=c.
OueBUIHO TAKOMK, 110 Koau Touku C i D — cmiabui
TOYKHM ILJIOIIUH O i [, TO HaHi MIOIIMHYU ITepeThHa-
IoThecA 1o npamiin CD.

HaounuMu npurjaagzaMu IIepeTHHY OBOX ILJIO-
IIUH II0 IPAMifl € PO3KPUTHUN 30MINUT, CTiHA ¥ mmif-
Jora KiMHAaTH TOIIIO.

3a MOIIOMOI'oI0 HaBeAeHOI aKcioMu 3HAXOOAThH
HepeTuH ILJIONINH 3 iHIIMMU IIPOCTOPOBUMU (irypa-
MU, 30KpeMa MHOTOTPaHHUKaMu. Takuil mepeTuH —
CHIJIbHY YacTUHY [JaHOI IJIONMHW ¥ MHOTOTDAHHU-
Ka — Ha3uBaIOTh Nepepizom MHOrorpaHHuKa, a maHy

P

A D
a
P 1

A D
6

Puc. 11. [To o6roBopeHHA
[IePETUHY ABOX ILIOLINH

Puc. 12. [To akciomu
MePeTUuHY ILIOIUH

1"
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A

Puc. 13. Ilepepis Ky6a

ILIOIUHOIO
A a
o
a
a
o A
0

Puc. 14. ITomyx
onTUMaJbHOI KOH(piryparii
1A pO3B’A3yBaHHA 3aJaui
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IJIOITUHY — ciyHoto nnowumHow. Ha puc. 13 mokasa-
Ho mnepepisd Kyb6a ABCDA, B,C,D, nuaomunoo B EF .
Posrinagaru i 300paskaTy mepepisyu MU IIOYHEMO BiKe
3 IIepPIIUX 3aHATH, a 3TOOM OyJeMO PO3B’A3yBaTH 3a-
naui Ha 1oOyZOBY IlepepisiB GiJbII AOKJIAIHO.

Kpim ocHOBHHX BjacTMBOCTEll TOYOK, MPAMUX
i IJIOIIWH y TPOCTOPi, YOTHPU 3 AKUX IIONHO OYJIO
chopMysILOBaHO, CUCTEMA aKCcioM cTepeoMeTpil BKJIIO-
yae B cebe Takoyk akciomu miaHimerpil. HokmanHi-
e MUTAHHA PO aKciomm crepeomeTpii BHCBITIIEHO
B Homatky 1.

1.3. PucyHku i modeni B cmepeomempii

Kiatouem mgo posymiHHA cTepeomeTpii € 1mo-
€qHAHHS CTPOTOl JIOTIiKM MipKyBaHb 3 iHTYITHBHOIO
IIPOCTOPOBOIO yABOK. Ilepiimm eTanoMm pos3B’sI3yBaHHA
IIPOCTOPOBOI 3ajavi € HaBiITH He mMOOyZOBa PUCYHKA,
a cupofa ysBUTHU IeOMETPUUHY CHUTyaIlilo, AKa OIu-
caHa B YMOBI, i IIOIIYK HaMOiJbII 3PyYHOI'0 CIIOCO0Y
ii BiZTBOpeHHA Ha KpPECJEHHI.

PosrissHemo Ha#npoctimy yMoBy: mpaMa a
i mgomwmHA O MAalOTh €IUHY CILJIBHY TOUKYy A.
Kowxen i3 puc. 14, a—6 BigmoOpaskae ommcaHy yMoO-
BY, ajie KOPMCHUM [IJsA PO3B’A3yBaHHS 3amau Oyne
aunie puc. 14, 6. IlocuTh "acTo miJ yac HOIIYKY
HaibiJbII BAAJIOl reoMeTpHYHOI KoHOirypamii mis
pO3B’A3yBaHHA 3ajadi JOBOAUTHCA POOUTH HEKiJb-
Ka PHUCYHKiIB abo posriagatu Aesdki ¢parmeHTH
pPO3B’sI3aHHA HAa OKPEMUX PUCYHKAaX.

AJe HaBiTHL Bmajsio MoOymOBaHUII PHUCYHOK He
rapaHTye MPaBUJIBLHOCTI MOMAJBIIIOTO PO3B’A3YBaHHA
sdamaui. CupaBa B TOMY, IO PHUCYHOK y cTepeoMeTpii
SAKIiCHO Bifpi3HAETHCA Bif pUCYHKA B IJaaHiMeTpii.
¥ crepeomeTpii HaBiITH BAAJMI PUCYHOK MOKe Mic-
TUTU 0e3JIiU IPUXOBAHUX «IIaCTOK», SKi YCKJAaIHIO-
IOTh PO3B’A3yBaHHA 3amavi. K npukgam Impo-
aHanisyemo 3oOpakeHHa Ky6a ABCDA BC D,
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Ha puc. 15. JlocTaTHBO POBIIIAHYTH PasoM i3 UM B
PUCYHKOM OyIb-IKY MOJeJIb KyOa, abu IepexkoHa- H
TUCSH, III0: 4,
o mpawmi DD, i BC, AKi Ha PUCYHKY «IIepeTHuHa- / F
IOThCSA», HACIIPABAi He MaIOTh CIIiJIbHUX TOYOK;
o KyT ABC, SKkuii BULAETHCA TYIIUM, € IPAMUM, WBo_ ]
amxe ABCD — KBajpar; ;
o cyma KyriB AAB i BAD He [OpiBHIOE, SIK A K D
y nnavimerpii, xkyty A/AD, 6inem Toro, yci
i KyTH IPAMi; Puc. 15
o «HepiBHi» Bigpisku CD i CC, nacupashi piBHi;
e Touku E, F i H, axi HaueOTO HAJIEXKATh OGHIN
TpAMil, HACTIPaBAi € BePIINHAMU TPUKYTHUKA;
o «mapajesbHi» Ha pucyHKy npami C,D i DK
HACIIpaBi He € ImapaJjeJbHUMMU.
3po3ymijo, 1Mo mig yac po3B’sA3yBaHHS 3aaau
HEeJOCTATHS yBara OO0 IIUX <«TOHKOIIiB» MOJKe IIpU-
3BeCTU 10 IIOMIJIOK. AJie B cTepeomMeTpii iCHYOTH
pereniTu ixX yHUKHeHHA. OAWH i3 HUX — BUKOPU-
craHmHA Mogzesieti. MopesrroBaT B3aeMHe PO3MIilleH-
HA OPAMUX i IJIOIMWH MOKHA HABITH 3a ITOIOMOTOIO
OJIIBITiB Ta apKyIIiB mamepy.

14. MoHAMmMsA npo akciomamuky ma nobydoBy Hayku

CraHoBJIeHHSA OyAb-AKOI MPUPOTHUYO] HAYKU MOUNHAETHCSI 3 HAKOMIMUEHHS
neBHUX (paxTiB. [{ajsi BOHU cHCTEMATUIYIOTHCS Ta MEPETBOPIOIOTHCA HA CTPYHKY
Teopioo. K mpuKJIam Mo)KHA HaBecTu MexaHiKy Hrpioroma y (isurii, Teopiro
Hapsina B Giojorii, mepioguuamuii 3akoH MenzaeneeBa B ximii. Ilicas Toro sk
HAyKOBa CHCTeMa CTBOPEHa, yUeHi BIOCKOHAJIOITH i1, 30KpeMa CyTO TeOpeTHhu-
HUMHY JIOTIYHUMHU MipKyBaHHAMMU. AJie IPU I[bOMY HEOAMiHHO IEPeBipA0Th, UM
BiIIIOBiZa0Th TEOpPeTHUHI Ham0AaHHS HNPaKTHUUYHIA chepi IX 3acTocyBaHHI.

Ha mouarky III cT. 10 H. e. B poboTax AaBHBOIPEIILKOrO (hisocoda Apucro-
Tesia (384—322 pp. mo H. e.) OyJia ocTaTouHO c)OPMyJIbOBaHA TaKa ifes mo0yqoBu
HayKOBOI Teopii. @yHIaMEHTOM TeOpii cTaBaiv MOJIOMKEHHA, OCHOBAaHI HA JaHUX,
OTPUMAHNX Ha IIigcTaBi HocBimy, TOOTO TaKMX, AKiI He BUKJIMKAIOTh CYMHiBY.
VYci immmi mosmoskeHHA Maau OyTH OTPUMAaHi 3 HUX JIOTIUHUM MLIAX0M. CTOCOBHO
reometpii il peasisyBas EBkain (III ct. 1o H. e.). Tak reomeTpis mepeTBopuIaca
3 eMIIipuyHOi (ZOoCBiHOT) HayKMW Ha AeAyKTuUBHY (oriuny). He BumagkoBo repoit
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Puc. 16. IlceBgocdepa

14

A. Konana [oiina merextus Illepaoxk XosmMc Tak ro-
BOPUB IIPO CYTh CBOTO MOeIYKTHUBHOTO METOHLY:
«...JJIOHY, AKa BMie cIlocTepiraTu Ta aHaJi3yBaTu,
OGIYPHUTH IIPOCTO HEMOKJIMBO. 1i BUCHOBKH GyIyThb
0e3IOMUJIKOBL, IK Teopemu EBKiiza...»

HayxoBa cucrema EBKJiza mpoicHyBaJja IIOHAn
IBa TUCAYOJITTA IpaKTUUHO 0e3 3miH. Aye B XIX—
XX cr. y Hill Oyniu ycyHeHi meBHI Hemogikmu, a cama
cucTemMa HaOysa GiJbII CTPYHKOTO, Cy4acHOT'O Ta UiT-
KOr'0 BUIJIAAY. ¥ HOrO OCHOBI JIEJKUTH aKCioMaTUUYHUII
MeTOJi, CyTHIiCTh SKOTr0O II0JATaE B HacTymHomy. Ha-
3UBAIOTHCS BCi OCHOBHIi (Heo3HAUyBaHi) IOHATTA abo
00’exTu. Perira MoHATh MOBUHHA OyTH O3HaUeHa uepes
OCHOBHI TIOHATTsA a6o Taki, 110 Oy o3HaUeHi paHilie
3a naHi. POpMYIIOIOTLCA aKCIOMU — TBEePIKEeHHS, IKi
npuiiMamThea 0e3 moBemeHHs. Bei iHimi TBepmikeHHS
MalTh OYTH JIOTIiUHMMHN HacJaigKaMu 3 akciom abo
paHiIie noBemeHUX TBepI:KeHb. OOHY 3 HAWBIZOMIIIINX
CyJyacHUX aKCioOMaTMUYHUX CHUCTeM OyJIO CTBOPEHO i3
CYyTO TEOPETUYHUX MipKyBaHb Ha pybe:ki XIX-XX crT.
BUJATHUM HiMeIbKUM MaTemMaTukoM laBumom I'iab-
oeprom (1862—-1943). Aue mociimkyBaTu iHTepIpera-
1iro, abo mMomesb, sKa BiAIIOBiae reoMeTPUUHil Teo-
pii, OyBae mysKe KOPUCHIIM.

OT:xe, reomerpii mpuTamMaHHa NOABiHHICTH.
3 oxmoro GOKy, BOHa BMBUA€ aOCTPaKTHI ieasbHi 1O0-
HATTA — TOYKY, IPAMY, ILJIOIIUHY i T. A. 3 iHIIIOTO
OOKY, SIKIIIO MM XOYeMO OTPMMATU HAOUHe YABJIEHH,
Ipo Io e MoBa y TOMY YU iHIIIOMY TBepPIKEeHHi,
a6o 36aTHYTU AKUICH TEOMETPUUYHUI (PaKT, MU 3BEp-
TAa€MOCS IO OTOUYIUMX HAC Y TPUBUMiPHOMY IIPOCTOPI
IpeaMeTiB UM CaMOCTifHO POOMMO MOZEJIi I TaKKUX
IOCJIiIJKeHb.

Hanpukinmi o6roeopumo, sIKO0 Mae OyTuU CuU-
cTeMa aKcioM — akKciomaTuka.

ITo-mepimre, BoHa Mae OyTu Hecynepeuiu8ow0
(He micTuTy ABHUX a00 IPUXOBAHUX CYIIEPEUYHOCTEI).

ITo-npyre, Gakamo, 1100 BOHA Oyja He3a.ieic-
HOW — TOOTO MIO0 ’KOAHA 3 aKCioM He BUILIMBAaJa
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goriuno 3 immwmx. Tak, y XIX cT. Oysio ocTaTouyHO
3’sAcoBaHo, 1110 akciomy EBKiima mpo enmuHicTh mpoBemeH-
HA uepes TOUKY IIPAMOI, IapaJejbHOl JaHiil, HEMOMKJIU-
BO oflep:kaTu 3 iHIMuUX akciom. Ilo peui, reomerpito, 10
MiCTUTh, 30KpeMa, TaKe TBEPI:KEeHHs, Ha3UBAIOTh €BKJIi-
nmoBoto. Came ii Bu i BuUBYaeTe B IIKOJIi. AJie icCHYIOTH
igmi abcrpakTHi reomerpii Ta ixHi mogmesi. 3oKpema,
y reometpii JIobaueBchrKkoro (1792-1856) uepes TOUKYy, II10
He HaJeKUTDb JaHil IpaAMiil, IpoxXoauTh 6e3jiu IpaMux,

M. Mip3axaHi

mapajiebHuX il npamii (puc. 16). 'eomerpia Jlobaues-

ChKOT'O He BTPaTUJa CBOEi aKTyaJbHOCTI i mockoromHi. 3oKkpeMa, ii BiKe B HAIII
vac pociimkyBana Mapiam Mipsaxani — exmHa B CBiTi JKiHKa, HaropomkeHa
mMenasiao Pinnca, HAWODOUECHINIO HATOPOJOI0 AJA MOJOAMX MaTeMaTHKiB.

ITo-Tpere, Tpeba, 1100 axciomaTuka Oysaa nosrorw. Tomi 10 Hel HEMOMKINBO

IomaTu HOBY aKcioMmy, AKa He Oyne JIOTIYHMM HACJHIZKOM y:Ke iCHyumX akciom.

Hacamkinens, mo-ueTBepTe, 0askaHo, 11100 aKcioMaTnKa He MiCTHJIa IIOHST-

Ts 3 iHIIol Teopii, To6To OyiIa 3amMKHeHOw. Y HAIIOMY IiAPYYHUKY OJIsS CIIPO-
IIeHHS CIPUUHATTA HaBeleHO He3aMKHEHY cCucTeMy aKciom crepeomeTpii, 60
B Hilfi BUKOPHUCTOBYETHCS ajredpaiuie MOHATTS — YHCJIO — Ta HOT0 BJIACTUBOCTI.

3anumaHHsa i 3a0aui

& O6roBopl0oEMO Teopilo

&

1°. Yu e rpass xKybOa maonuHoo? Yy € rpaHb Ky0a 4aCTHMHOIO ILJIOIHMHI?

2° Touka A HaJeXUTHh IJIOMIMHI O, & TOUKa B He HaJeXWUTh IJOIIXHI O.
Yu npaBUJIBHO, IO TOUKU A i B He JeKaTh B OAHIM IJIOMIMHI?

3. TIlepexaamiTh aHmIiiicbKoo (200 iHIIOK iHO3eMHOIO MOBOIO) YMOBY Ta
BJIacHe po3B’sa3aHHA 3amaui 2. IlopiBHsiiTe omep:KaHuil pes3yabTaT 3 IIe-
perkJazaMu iHIIUX YYHIB 1 3 €JIeKTPOHHUM epeKJagoM. 3pobiTh BU-
CHOBKH.

4. TlepekJamiTh aHIIiMCBKOIO (260 iHIIIOI iHO3€MHOIO MOBOIO) TEpMiHH
«TOUKAa», «IPAMA», <IJIOIIHMHA», «HAJNEKUTL I0», «IIepPeTUHAITLCA». Ile-
perJganits crepeomerpuuHi axkciomu. IlopiBHANTE onepskaHUT Pel3ysIbTAT
3 MepeKJIiafaMy iHIMUX YYHiB.

5. Tourkm A, B i C He jexxaTb Ha OofHii npamiii. Um 36iramoTbcsa ILIOIIHU-
HU o 1 ABC, sKio:

a) Aeoa, Bea, Cea; 0) Aea, Bea, Cea?

15
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6° (3apava-kapT). Tpu 6IKOJM OJHOYACHO 3JIETi-
au 3 onHiel KBiTKH. ¥ AKOMY BUIAAKy BOHU OITU-
HATLCS B ONHIN MJIOIMHI?

7°. Yepes Touku A, B i C mpoxomares ABi pisHi
mirommunan. K poamimmeni gani Touxu? BigmoBinb
oOr'pyHTYyIiTE.

8°. YoMy MOTOIUKJ i3 KOJSCKOIO CTOITh Ha JO-
posi cTiiiKo, a [Jisg MOTOIMKJA 0e3 KOJSACKU IIO-
TpibHa momaTkoBa Iimmopa?

9. OcraHiMH pOKaMM KJACHYHI €JIeKTPOHHO-
IIPOMEHEBi MOHITOPU 3 OIMYKJNM €KPaHOM ITOBCIOI-
HO B3aMiHIOIOTH ILJIOCKUMHU PiIKOKPUCTAJIUYHUMU
mouiTopamu. Kopuceryounch AOAAaTKOBOIO JriTepa-
Typoro abo mMepexkeio IuTepHer, 3’scyiiTe, AKi MO-
HiTopu OesmeuHimii gasa 3mopos’si. OGroBopiTh i3
IPY3sAMHU Ta MOAPYyraMu, AKY IIKOAY IJIs 3J0POB’S
JIIOAVHYU CIIPUYMNHSIE eJIeKTPOMAarHiTHe MoJje, IKe-
peJioM SKOr0 € KJIACUYHUU MOHITOpP, i AK IIhOMY
sdamobirtu. JlisHaliTecs B IIKiJBHOIO JIiKapd 4y 3a
JIOTIOMOTOI0 Mepeski [uTepHeT, AKY MIKOAY AJIA oueit
MOKe CIIPUYMHUTHU JOBre Oe3nepepBHE KOPUCTYBAaH-
Hs CTaIliOHAapHUM KOMII'IOT€POM YU HOYTOYKOM i3
IJIOCKUM PiAKOKPUCTAJIYHUM MOHITOPOM, AK IIbO-
My samobirru. OpramisyiiTe oOroBopeHHs B KJiaci
3 IbOTO ITUTAHHA.

10°. Yomy samrmeni agsepi (puc. 17) Hepyxowmi,
a HeaMKHeHi ABepi MOKHA BiguMHUTH?

C

.I Ifl |
== = b iz
A
B

Puec. 17

11. Yu MosxyTh ABi PisHI ILIOIMMHM MATH JUIIE OLHY CILILHY TOUKY; JIMAIIIE

IBi CIiJIbHI TOYKM; 0€3JIid CHiIBHUX TOUYOK?

12. TIpouuraiiTe TBepI KeHHs, 3allCaHe 3a JOIOMOI'OK CUMBOJIIB: «fIKImo
Aeca, Aef, o a\Bp=c, Aec». Yu npaBuibHe Iie TBEPIKEHHS 38 YMOBH,

0 TJIOMUHU O i P He 36iraroTbesa?

O Mopenioemo

13°. VasiTe cTiHm, cremdro i Hmifory KiaacHol KiMHATH SK YaCTHMHU ILJIOIINUH,
YKaKiTh: a) ABI mpsAMi, II0 MEePeTHHAIOTHC; 0) TPU IIPAMIi, IO IepeTHHAa-
IOThCS B ONHiIl TOUIll ¥ He HAJIeXKaTh ONHil IJIOIIMHI; B) OBl HJIOIIMHU, IO
He IIePeTUHAIOThCA; T') IBi IJIOIUHY, 110 IIePeTUHAIOTHCA; ) TPHU ILJIOIIUHHA,

16

110 TIOIAPHO II€PEeTHUHAIOTHC.
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14°. CKOHCTPYIONTE MOIEJIb:

a) IBOX IIJIOINWH, IO IEPEeTUHAIOTHCS;

0) mpsaMoi, AKa IIepeTHHAaE IJIOIIUHY;

B) TPHOX IJIOIIWH, IO MEPETUHAIOTHCS II0 OMHIN IpaMiil.
15. B006pasiTe HA PUCYHKY B3a€MHE PO3MIIIEHHS TOYOK, IPAMHUX i ILIOIAH
3a MJaHUMU yMOBaMM:

a) af1p=c, Aecc;

6) aNB=a, YNPB=b, aNy=c.
16. 300pasiTh HA PUCYHKY B3a€MHE PO3MIIEHHSA TOUYOK, MPAMUX 1 ILIOIAH
3a MTaHUMU yMOBaMM:

a) aN(ABC)=BC; 6) aB=c, PNy=c.
17. YV rerpaenpi PABC touxka D — cepenuHa
pebpa AB (puc. 18). 3mozemnoiiTe epepis TeTpa-
enpa momuuo PDC i Ha3BiTh IpAMi IepeTHUHY
TLJIOTITVH:

a) PDC i ABC;

6) PDC i APB;

B) PDC i PBC. A c
18. 3mogemroiite nepepis ky6a ABCDA,B,C,D,
miromuHo B AC i HasBiTh npaAMi nepeTuHy ciu-
HoI nTomuEN 3 momunamu A AB, DABi BCC,. Puc. 18
3anunriTek BiAIIOBiZi 3a HOIIOMOI'OI0 CMBOJIiB.

S

(VS Po3B'A3yeMo 3apaui

PiBeHb A

19°. Touxknu A i B nexars y miaomuHl o, a Touka C He JeXUTh y I[ili IJIO-
muHi. JdoBemitsh, mo miuomuau o i ABC mepeTuHaIOThbCA IO Opaminn AB.
20°. [IBi momMHEU MalOTh CIiJbHI Touku A, B i C. [ToBeAiTs, 110 TOUKHU A,
B i C nexxatb Ha OOHill MpPAMIii.

21. ¥V mpocTopi JaHO YOTHUPU TOUKHU, IPUUOMY KOJHI TPU 3 HUX HE JIeKATh
Ha omHill mpamiii. CKiIbKM OIPpAMHUX MOJKHA IIPOBECTHU Uepes3 PisHi mapu mux
TOYOK?

22. ¥V mpocTopi JaHO YOTHPHU TOUKHU, IIPUUOMY KOIHI TPU 3 HUX HE JIEXKATh
Ha ofHiN mpamiii. CKiITbKM IJIOIIWH MOXKHA ITPOBECTU Uepeld PidHi TPiKm
IIUX TOYOK?

17
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PiseHb b
23. Ilnomuuu ABC i DBC maioTh cmoiabHy Touky K. SHAHIITL HOBKUHY
Bigpiska BC, axkmio BK =8 cm, CK =3 cwM.
24. Touku A, B i C — cuinpHi TOYKM ABOX pi3HUX ILIOIIAH. SHAWMITEL J0-
B)KUHY Bigpiska AC, axmo AB=BC=4 cwm.
25. Mnomuau o i [ mepermHaroThess 1mo upsamii c¢. IIpava a JIEKUTH
y miomuHi o i mepermHae npsamy ¢ B Touri A. IloBexiTs, mo A € [3.
26. Ilapasemorpam ABCD i TpukyTHuk ABK He jeXaThb B OGHIN IJIOIMHI.

BI/ISHa‘ITe IpAMY IIEePpeTHuHY IIJIOIIMH:
a) KBC i AKC; 6) AKC i ABD; B) AKD i ABC.

PiseHb B
27. Tpu IJIOIINHY IIOIAPHO IEPEeTUHAIOTHCA. [l0BEIiTh, 110 KON ABL mpami
TIEPEeTUHY IUX TJIOINH NEPETUHAITHCA, TO TPETA NPAMA IIPOXOAUTH Uepes
TOYKY IX HEPEeTUHY.
28. Ilnomuuu o i B mepermHaOTHCA MO MPAMiH ¢. IljonuEa Y MEepeTUHAE
IaHi MJOIMUHY HO IpAMUX a i b BigmoBigHo. loBenmiTh, 110 KOJIM IpPAMi a
i b mepeTUHAIOTHCA, TO TOUKA 1X IIEPETUHY JEKUTH Ha IPAMii C.
29. SAKio omHa 3 YOTMPHOX TOUOK HE HAJIEKUTDL JKONHIN IJIOIIMHI, AKa
MIPOXOAUTH Uepes iHIIi TPpU TOUKH, TO TaKy BJIACTUBICTH Mae Oyab-AKa 3 Aa-
HUX TOYOK. [loBemiTs.
30. fxa malibigbiia KiJbKICTL OPAMHUX MOXKe YTBOPUTHUCS B pPe3yibTa-
Ti IIONMApPHOrO MEPEeTUHY TPHOX IIJIOIWH; YOTHUPHOX IMJIOIIWH; 7 ILJIOIIUH?

«:2 MNoBTOpeHHA nepes BUBYEHHAM § 2

18

TeopeTuyHNn matepian

o axciomu miaHiMerpii; [S Jopatok 1 J
e HEpiBHICTh TPUKYTHUKA. (C 7 knac, § 18 J
3apaui

31. Ipsami a, b i ¢ nepernnatoorbea B Touni O. BHaiigite (ab), Akmo
Z(ac)=60°, Z(bc)=30°. Ckinbkn posB’sasKiB Mae 3azaua Ha miomuni? Yu
MOXKHA 3a JAHUMIN YMOBaMI PO3B’A3aTH I[I0 3aJaYy B IPOCTOPi?

32. Hamotouku A, B, CiD, npuuomy AB=8,4 cm, BC=4,6 cm, AC=3,8 cMm.
Yu jpexarh Touku A, B i C ma oxuiin npawmiit? Yu smexxars Touku A, B, C
i D B opuiii momuui? BucioBTe mMpUIyIIieHHs.



§2 | Haiinpocmiwi Hacnioku
3 AKCioMm cmepeomempii

2.1. HanexHicmb npamoi NJOWAUHi

Besmocepenubo 3 akciom crepeomerpii Bumam-
Ba€ YMMAaJIO BJIACTUBOCTENl B3a€EMHOTO PO3MIiIlleHHSA
TOUOK, MPSAMUX i IJIOIWH, AKi OyAyTh BCTAHOBJIEHL
B ibomy maparpadi. Posriigaemo nmpamy a, yci Touku

AKOl HaJIeXkKaTh JaHil momumui o (puc. 19). /
a

O3Ha4eHHSA o

TTpama a Hanexutb nnowuHi o (abo nexuTtb
y NJOWMHI o), 9KWO BCi Ti TOMKU HanexaTb Aa-
HIA Npamiii.

Puc. 19. Ilpsama a
HAJIEXKUTD IJIOIIMHI O

KopoTko 1e 3ammcyioTs Tak: aCO. 3amuc
a ;foc o3Hauae, I0 IpPsAMa @ He HaJeKUTh IIJIOIIU-
Hi 0. 3BepTaeMo yBary Ha Te, II[0 CUMBOJIA € i ¢ IJs
3aI1Cy HaJeKHOCTI IIPAMOI IIJIOIINHI He BUKOPUCTO-
BYIOTH (ZOKJIaAHiIlle Hpo Iie HTuMeTbcsa B 1. 2.3).

Teopema (03HAKA HANEXHOCMi NPAMOI NOUWUHI)

SKLWO ABi TOYKU NpAMOT Hanexatb MNOLWMHI, TO BCS
NPpAMa HANeXuTb Ui NSOWUHI.

JloBedeHHs

[ Hexait Touku A, i A, mpamoi a Jearb
y maomuHi o (puc. 20). OcCKigbKM B IJIOIIWHI O

CHPaBIKYIOThbCA aKcioMu miaHimMeTpii, To B mi#l mio- N A,
IIMHI Yepe3 JaHi TOUKU IPOXOAUTH €JUHA IpAMa A A,. @
dAKimo BoHa He 30iraeTbcs 3 MPSAMOIO a4, TO B IIPO- o

cTOopi icHYIOTH ABi pisHi mpami, SKi IpoxogATh uepes

TOUKU "Al iA,, IO CYNepevnTh aKCioMi NPOBEACHHA  pyc 20, Ilo gosexems
npsamoi B mpoctopi. OTske, npami A A, i a 36iraloTs-  zuaxu mazemsoCTi
cdA, TOOTO mpAMa a HaJNeKUTh TIomuHi 0. TeopeMy  ppamoi mrommmi
noBeneHO. M
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Po3gin I. Bctyn po crepeomerpii

3 maHOI TeopeMu BUIJIMBAE, IO IpAMa, dKa
He HaJEeXUTh MJOINWHiI, Mae 3 I[i€0 MJIOIIHUHOIO
He OijbIre Big omHiel cmisibHOI TOUKM.

O3HA4YeHHA

Puc. 21. IIpsama a

IepeTUHAE IJIOMINHY O

B TOouIli A

V=4

20

Puc. 23

TTpama nepeTuHae NNOWMHY, SKIWO MPAMa i NNO-
WWHAG MAFOTb EAUHY CRINbHY TOYKY.

Ha pwuc. 21 npamva a mepeTwHae IJIOMIUHY O
B Tourli A (3ammcyroTh Tak: allo=A).

IToitHO mOBEMEHY TeopeMy Ha TPaKTHUIIL 3a-
CTOCOBYIOTH, HATIPUKJIAJ, il Yac BUIIUBAHHSA: JJIs
TOrO IO0 MpAMa HUTKA IMiJHFHO IPUJIATAJNIA 0 II0-
BEePXHi TKAHWHN, HATATHEHOI HA II'AJIbIli, TKAHUHY
IPOKOJIOIOTEL ¥ IBOX Miciax (puc. 22).

6

Puc. 22. BukopucTaHHs 03HAKM HAJIEIKHOCTI IPAMOI ILIOIUHI Hif yac BUINIMBAHHS

[

3aaava
BepwuHu TpukyTHUKa ABC nexaTb y NAOWUHI o.
Hosegitb, Wo MmepiaHa AM UbOro TPUKYTHUKA JIEXUTb
y RAOWUHI o.

Posg'azaHHs
Ockinbku BepwuHU B i C paHoro TpukyTHUKa ABC
flexaTb y nnowmHi o (puc. 23), TO 3a 03HAKOHO Hanex-
HOCTI npamoi nnowwuHi BC c . Toai Touka M npamoi BC
TAKOX JIeXUTb Y MIOWMHI ¢.. TAKUM YUHOM, KiHUi A i M
mepiaHU AM nexatb y MNNOWWHI o, OTXe, 3a O3HAKOHO
HANexXHOCTi Npamoi NNowmuHi AM c o.



§2. HavnpocTiwi Hacnifkun 3 akciom crepeomeTtpii

2.2. TeopeMu Npo npoBedeHHS NJOUJUHU

B npocmopi
3rifHo 3 aKcioMo0 IPOBeNeHHS IIJIOMNHY, I1JI0- B
IIIUHA B IPOCTOPi OAHO3HAYHO 3aA€THCA TPhOMA TOU- Ae
KaMU, AKi He Jie}KaTh Ha OmHiN nmpamii. PosriauaemMo ¢
iHIIi cmoco6uM TPOBeAEeHHA IIJIOIIMHUY B IIPOCTOPI. = o
TeopeMa
(npo npoBedeHHs nNAOWUHU Yepe3 NpsMmy | mouKy) Puc. 24. Jlo nosezemns
- = TeopeMHU IIPO IIPOBENEHHA
L‘Iep€3 npamy | TOYKY, 9Ka He NeXuTb Ha HIU, MOX- ILIOIMHY Yepes3 IPAMY
Ha NpOBECTU MAOLWMUHY, i TifIbKU OAHY. i Toury
JloBedeHHs

[ Hexait Touka A He JeXKUTh HA OpaAMiit a (puc. 24). ITosHaunmo Ha IIps-
Mi#t a Touku B i C i 3a aKkcioMO0 ITPOBEIEHHSA MJIOIINHU IIPOBEAEMO ILJIOIUHY O
uepes3 Touku A, B i C. Ockinbku 3a 100y/I0BOIO ABi TOUKY IIPSAMOI @ HAJIEKATh IIJI0-
IUHI O, TO i BCa MpsaAMa @ HAJNEMKUTD I[ill IIJIOIKHI, TOOTO IIJIOIIINHA ¢, IIyKaHA.

HoBenmemo, mo Ttaka miormuHa exawHa. CrpaBzai, AKINO icHye iHIIA 1I0-
uHa, AKa IIPOXOAUTHh Uepe3 TOUKy A i mpAMy a, ToO Taka IIJOIIMHA MiCTUTH
Touku A, B i C, oTiKe, BoHa 3a aKCioMOI0 NPOBENeHHS ILJIOIIMHU 30iraeTbes
3 moruHoK o . Teopemy moBenmeHo. M

Teopema (npo nposedeHHA NAOWUHU Yepe3 0Bi b o A

NpAMI, W0 NepemuHaIombcs) X
Yepe3 aBi npami, WO nepeTUHArOTbCA, MOXHA o B
NpoBecTU MIOLWMUHY, i TINbKU OAHY.

JloBedeHHs Puc. 25. [To noBefieHHsA
. . . TeopeMH IIPO IIPOBeJeHHA
[J Hexaii npami a i b nmepeTuHamOTLCA B TOU- ILTOIIMHEY Yepes Bi mpaMi,

ui C (puc. 25). IlosHaunMo Ha IMUX NPAMUX TOUYKA A 1110 mepeTHHAIOTHCH
i B, Bigmiuni Big C. Ockinbku Toukm A, B i C He

* 3ayBasKHMO, IO BiKe IIiJi Yac BUBUYEHHS IJaHiMeTpil MM BJKUBAJU TEePMiH «IPOBENeHHS
mpsaMOi» B TOMY CEHCi, II[0 TaKa IMpAMa OJHO3HAUHO 3aJaHa (HAaIpUKJIAMJ, IPOXOAUTH Ue-
pes aBi mami Toukwm). [aii, y pasi morpebu, mu GymyBasu ii 300pasKeHHA 3a JOIIOMOTOIO
JiHifiKu. ¥ crepeoMerpii mig TepMiHOM «IpOBENEHHS IJIOINIMHW» TaK CaMO PO3yMilOTh,
110 TaKa IJIOIMHA OMHO3HAUHO 3aJaHa (HAaIpUKJAZ, MPOXOAUTh Uepe3d TPU AaHi TOUKH,
110 He JIeXKaTh Ha OAHIiN mpAMii). 3BaKamuyu Ha YMOBHICTH BifoOpasKeHHSA HA IIJIOCKOMY
PUCYHKY IIpocTOpoBuX (iryp, maJi, y pasi morpebu, OyAyIOTh JuIlle 300pasKeHHs YaCTUHT
naHol IIJIONIUHMU.

21



Po3gin I. Bctyn po crepeomerpii

Puc. 26. ParyBanusa
HA TOHKIi# Kpusi

Y%

JeKaTh Ha OAHINW mpAMiil (0OT'pyHTy#Te Iie camo-
CTi#1HO), TO 3a aKCiOMOIO IPOBEAEeHHA IIJIOIINHY iCHYE
IJIOMIMHA (., SIKA HPOXOAUTH uepe3 IIi TOUKH. 3a
O3HAKOI0 HAJIEXKHOCTI IIPAMOI IIJIOIMUHI mpami a i b
HaJe)KaThb IIJIOIMIMHL o .

HoBememo, 10 Taka MJIOIIWHA e€nuHa. Ilpu-
OyCTUMO, IO Uepe3 ImpAMi a i b mpoxomuTh iHIIA
nominHa, BigminHa Big o. Toxmi ma miaoimmua, AK
i maomuHa O, MictuTh Toukum A, B i C. OTike, BOoHA
3a aKCiOMOIO MPOBEeIEHHS IIJIOIMUHY 30iraeThCA 3 IJIO-
muHOoI0 0. Teopemy moBemeHo. M

IlpakTuuny 1iHHiCTE HOBEAEHOI TeopeMHU iJto-
cTpye Takui npukJazn. Ilig yac paTyBaHHA IOTONAIO-
yuX Tpeba POosIIacTAaTHUCS Ha IJIOIMHI TOHKOI KpUTU
y Buriaani OykBu X, 1o0 Ballla Bara PO3TOAiJIsja-
cA piBHOMipHO i Kpura He mpoBajujacs (puc. 26).

3aaaua

Toukn A, B, C i D He nexaTb B OAHIM nnowmHi. JoseaiTsb, WWo:
@) XOAHI TPU 3 AAHUX TOYOK He NlexaTb Ha OAHIMA NpsMmili;

6) npami AB i €D He nepeTuHaroTbCA.

Po3g'azaHHsa

a) TTpunyctumo, Wwo Toukm A, B i C nexatb Ha ofHiK npamin. Toai 3a Teopemoro

npo npoeefeHHs MIOWUHU Yepe3 Mpamy i TOUKY MpoBeAeMO NOLWMHY Yepes npamy AB

i Touky D. TTobynoeaHa NMOWMUHAG MICTUTUME BCi YOTUPU AAHI TOUKU, WO CymnepeyuTsb

ymosi 3aaadi. OTxe, XOAHI TPU 3 AGHUX TOYOK He NexaTb Ha OAHIM NpsMmiiA.
6) TTpunycTumo, wo npami AB i CD nepeTuHaroTbca. Toai 3a Teopemoro Mpo npo-
BeAeHHS NOWMHU Yepe3 ABi MPAMI, WO MepeTUHArOTbCs, NpoBeAemO MIIOWUHY Yepes

AaHi Npami.
TTobynoBaHa NMOWMHA MICTUTUME BCi YOTUPU AAHI TOYKW, WO CynepeunuTb YMOBI

3aaaui.
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§2. HavnpocTiwi Hacnigkn 3 akciom crepeomeTpii

2.3. BUKOpUCmMaHHa CUMBONIB
y 3anuci 2eoMempu4yHUX msepoxeHb

¥ mporeci BUBUeHHA mJaHiMeTpil BU BiKe BUKOPMCTOBYBAJIW IO3HAYEHHS
I OKPEeMHUX reoMeTPUUYHUX Qiryp (KyTa, TPUKYTHUKA), a TAKOXK BiJHOIIEHD
MiK Qirypamu (mapaJieibHOCTI ¥ mepHeHIUuKYJIAPHOCTI MPAMUX, PIBHOCTI ¥ II0O-
IiOHOCTI TPUKYTHUKIB TOIO). 3 METOI0 CKOPOUYEHHS 3alMCy YMOB i PO3B’A3aHb
CTEPEOMEeTPUYHUX 3a/lay i TeopeM JoJaMoO A0 BYKEe BiIOMUX MO3HAYEHb HU3KY
CHUMBOJIiB, MMOB’A3aHUX i3 MHOKHUHaAMU. 34/ YHUKHEHHS MOYKJIUBUX ITOMUJIOK
3MiCT IIMX CHMBOJIiB HEOOXiJJHO OOTOBOPUTH OKPEMO.

Cumeon nanexcnocmi «c€» B 3anmci xe X osHauae HaJIEKHICTH 00’cKTa
(ememenTa) x MHOKUHI X, AKa CKJALAETHCA 3 OeAKMUX O0’€KTiB (eileMeHTiB):
HAIIpUKJIa[d, IPIMa € MHOKHHOIO TOUOK, TOMY HAaJIe}KHICTh TOUKU A mpamiit a
Mmo3HaYaeThbCcs TaKk: A€ a. Y BUNAAKY, KOJU €JIEMEHT He HaJIeKUTh MHOKUHI,
BJKUBAIOTh CUMBOJI €.

Cumeon 6rkn0UeHHA « C» IOPIBHAHO i3 CHMMBOJIOM HAJEXKHOCTI € Mae
Iermio iHmm#i 3micT: 3amuc Y C X oO3HaAUae, 10 IIeBHA MHOKHKHA Y € YaCTHMHOIO
(migMHOKUMHOIO) iHIOI MHOKMHU X. Hampuraarn,
mpAMa W MJIOIMHA € MHOKWUHAMU TOYOK ITPOCTOPY:
AKINO TPAMa @ JEeKUTH Yy MJIOMNHLI O, TO MHOYKWHA
TOUYOK MIPAMOI @ € YacTUHOMI (IiJAMHOMKWHOIO) MHO-
JKUHY TOYOK ILJIOIIWHU O, TOMY 3aIllMCYIOTh a C 0
(a HE ac o). ¥ BUmaAKy, KOJU OOHA MHOKWHA He
€ YaCTWHOI0 iHIO0I, BXKWBAIOTH CHMBOJI ;f .

Hiarpama ma puc. 27, a ijgiocTpye omucani
0COOJIMBOCTI ByKMBAHHA TaKUX CUMBOJIIB.

Cumeon nepepi3y (cuisbHOI yacTWHU) MHO-
SKUH «[)» Texx Mae cBoIo crmenu@iry: samme X (1Y
O3HAUYa€ MHOMKUHY CHiJIBHUX €JIEMEHTiB MHOXXUH X
i Y (puc. 27, 6). Hanpukaaz, sanuc a()o o3Hadae
MHOKWHY CIIJIBHUX TOYOK MIPAMOI @ i IJIOIMUHA O .
3BepTaeMo 0COOJMBY yBary: Iieil 3aluc He MOJKe 3a-
MiHUTH (ppasdy «IpsaMa a IMepeTHuHAE IJIOIIUHY O »,
OCKiJIBKM CIIiJIbHA YacTUHA OPAMOL a i IJIOIIIUHU O 6
MOKe CKJIa,I[aTI/IC.:H 3 onmHiel TO‘{KI'/'I A (Tomi 3ammucyioTh Puic. 27. OcoBmtBocTi
aNa=A), 3 ycix ToUoK mpamol a (3amme allo=a BKUBAHHA CHMBOJILE,
Oo3Hauae Te came, o I sammc acC o) abo B3araii OB’ I3 HUX i3 MHOMKITHAMIE
He MicTUTH KOAHOI TOUKHM (3ammcyioTh allo=3g,
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Po3gin I. Bctyn po crepeomerpii

Je & — <«IIOPOMKHA MHOXKHHA» — MHOXKHMHA, AKa
(L' Mpo norivxe B'I.IZ\HOLU.eH' He MICTHUTH 'KOTHOTO eJIeMeHTA).
Hs ekBipaneHTHoCT! Ona CKOpPOYeHHS 3aIllCy IeOMeTPUUYHUX
BN MOXETE pizHaTUCA, TBEePAKEHb BUKOPUCTOBYIOTH TaKOK CHMBOJIU CJIi-
3BepHYBLINGS ,Z[YBaH‘I.-IH ¥ PIBHOCHJILHOCTI, 3aII03K4EH] 3 MaTeMa-
p,oiHTepHeT-nip.TpvnMKM TUYHOI JIOT1KH. - .
nigpyMHMKa. Cumeon cnidyeannsa «=» B 3auuci M = N

o3Hauae, IO 3 TBEPMAKEHHA M BUNJIUBAE TBEP-
mxenus N. Hanpukian, osHAKy HaJeKHOCTL IIps-
MOl TJIOITWHI B CUMBOJILHOMY BUIJISAAI MOYKHA 3a-
nucaru® rak: (A €a,A,ea,A €0, 4,e0)=aco.

Cumeon piénocunvHocmi «<&» B 3anuci
M < N osHauae, 110 3 TBepAKeHHA M BUILIUBaE
TBepJ:KeHHA N, i, HaBmaKu, 3 TBepJ:KeHHA N BUIIJINBAE TBepI:KeHHA M.

CupoOyiiTe caMOCTifiHO 3amucaTy B CUMBOJLHOMY BUIVISALl BUBUYEHi akcio-
MU ¥ TeopeMu crepeoMeTpii. Taki BIpaBu € nysKe KOPUCHUMU, allKe KYJIbTypa
MaTeMaTHUYHOrO 3aIlNCy € CKJIAJOBOIO KYJIbTYPU MipKyBaHb, AKa, Y CBOIO Uepry,
€ HeBi’eMHOI0 UYaCTWHOIO 3arajbHOJIOACHKOI KyJAbTypu. BeaumKuii HiMenbKuii
yuennii Torgpig Binbremsm Jleit6ming xasas: «SIKIIo Hmo3HAYeHHA 3pyuHi AIdA
BIIKPUTTiIB, TO BOHU Bpaskaioue CKOPOUYIOTH POOOTY OYMKI».

2.4. Nobydosa nepepi3ie MHO202PAHHUKIB
Memooom cniois

VY mporieci posB’s3yBaHHA 3ajad PO IIOOYIOBY MepepisiB uacTo BUHUKAE
HeoOXiMHiCcTh OOy AyBaTH MPAMY IE€PETUHY CiUHOI IIJIONIMHY 3 IJIOIMHOIO IpaHi
MHOrorpanumka. Taky nIpaMy HasHUBaIOTh ¢idoMm CiUHOI IIJIOIUHYU Ha IJIOITMHI
manoi rpani. Ciig Jierko moOyayBaTH, SIKIO Bigomi ABI TOUKM IJIOIUHY SAHOI
rpa”i, Aki HaJjJexaThb CiuHiil mIommHi. AJie Taki TOUKM He 3aBXKIU 3aJaHO —
IJIA iX 3HAXOMJKEHHs iCHYe CcIelliaJIibHUII MeTOHd CJixiB.

Poarnssaemo #oro Ha mpukJami 3amadi.

Hexaii neobxigno nobynysaru mnepepis ky6a ABCDA B C D, mIomuHOIW,
saxa npoxonuTh uepe3d Touku M, N i K (puc. 28, a). Ockinbku Touku M i N
Hayexarb rpani AA B B, a toukn N i K — rpauni BB,C,C, To Bigpisku MN
i NK — cTOpoHU HITYKaHOTO IIepepisy.

* VYsaramai, Akmo teopema M — N cHpaBIKYeEThCA i Mae Micie TBepaxeHHa M, To
000B’A3KOBO Ma€ Micie TBepa:KeHHA N.
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§2. HavnpocTiwi Hacnigkn 3 akciom crepeomeTpii

IToGynyemo Temep Touky mepetuny npsamoi MN i3 miuomiuao ocHOoBu ABC.
I nboro BUSHAUMMO NPAMY IepeTuHy rpaHi AA B B, y fAKii J€XUTb IpA-
ma MN, 3 niomiuaoo ABC — 1e npsamva AB. ITo6yayemo Touky E — TOUKYy Iie-
peruny npavmux MN i AB (puc. 28, 6), aKa i € TOuKoio mepeTuny npamoi MN
3 IO HOI ocHOBU ABC. AHaJOTiuHO TTOOYAYyEMO TOUKY F — TOUKY HEepeTUHY
npamoi NK 3 naomunHoio ABC, aka € Toukoio nepetuny npamux NK i BC. Ilpsa-
ma EF (puc. 28, 8) — cuix ciunoi nyomuau MNK Ha niomuHi ocHOBU ABC.
Ax 6aummo, 11 npama nepetuHae pedopa AD i CD B Toukax G i T BigmosimHo.
Orxe, Bigpisox GT — cTOpoOHA IIYKAHOT'O IIepepisy.

Ockinbku Touku M i G manexars rpani AA D D, a rouku T i K — rpa-
ui CC D D, To 3anumaerbca nposectu Biapisku MG i TK Ta oTrpumaru mryka-
Huit mepepis — wATuKyTHUK MNKTG (puc. 28, 2).

fAx 6aummo, HaMOIIBIIT «TOHKMM» MOMEHTOM 3aCTOCYBaHHS METOAY CJIiIiB
€ 1mo0y0oBa TOUKH IIEPETHUHY IPSAMOI, SKa HAJEeKUTH CiUHill ILJIOIWHI, 3 IJIOIII-
HOIO I'PaHi MHOrOrpaHHHKA. Y3araJbHMMO Pi3HI BHUIIAAKKM TaKHX II00YIOB IJIs
mipaMigm Ta IPAMOKYTHOIO IlapaJjeJerinesna.

B C
B, c, ;V !
vl
1N A f—T—~-D
Al | D1 ! //| \i1K
! K .
I / C F
BL — — 4 —
BL_ _1_Jc ml -
My 7 A - -7
A b E G D
a B
B, C, B, C
WV WV
A1 / \\D1 A1 / \;D1

Puc. 28. ITo6ymoBa mepepisy Ky0a MeTOq0M CJIiTiB
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Po3gin I. Bctyn po crepeomerpii

ITo6ymoBa Touku X mepeTuHy mpamoi AB
3 IJION[MHOI OCHOBH MHOTOTPAaHHUKA

Posmimenns . . ..
. Ilo6ymoBa B mpusmi Ilo6ymoBa B mipamimi
TouoK A i B ya p ya pamix
Ha 6iunmnx pebpax
onHiel 6iuHOI TpaHi '
A |
\J’\B
4 X
Ha 6iunux pebpax, |
1110 He HaJiexKaTh ONHIiN A
rpaHi AN
RN
s ~B
X
Ha 6iuniii rpani
1 Ha pebpi, 110 He Ha- I
.o . ~
JIeXKUTH JaHIiu rpaHi AT B
| <
L = - |—
. b X
Ha aBox cycigaix
OiUHMX T'pPaHAX "
140 | B < A
R . >
s _ X
Ha gBox 6iunmx
rpaHax, AKi He € cy- Ar:
cigHiMu L T~<1B / B
Lok X A~ X
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§2. HavnpocTiwi Hacnifkun 3 akciom crepeomeTtpii

3anumaHHsa i 3adavi B, c,

4, 2 N
9 O6roBoploeEmMo Teopito ' i M
33°. lano xy6 ABCDA,B,C,D, (puc. 29). Ha- i K[ /
3BiTh: PANY
a) IJIOIIWHY, B AKUX JeXUTb npama BC; A Z N D
0) Touku, AKi Jgerxarp y momuHax DD,C
i DAA;
Puc. 29

B) TOUKHU IiepeTuHy npamoi KM 3 miormm
H010 ABC ta npamoi DK 3 momunoo A BC;
r) npami neperurny muaomun ABC i ADD,,
BBD i ABC,, BBD i CCD,.

34. TIlix 4yac TecaApChbKUX POOIT AJd IepeBipKu
AKOCTi 1oBepxHi momKu (0pycka) mo mel Impu-
KJIaalOTh BUBipeHY Ha IPAMUBHY JiHiniKy. Ha
YoMy I'PYHTYETHCA Taka mepeBipka? Yu MoxKIn-
Ba 3BOPOTHA omeparis — 3a JOIOMOTroi0 ao0pe
00po06JIeHOI TOBEepPXHiI OpycKa IIepeBipuTH IIps-
MU3HY JiHIiAKu?

35. Ilixg yac CTONAPCBKMX POOGIT AJS Iepesip-
KM, U1 JIe}KaTh KiHIII YOTHPHOX HiKOK CTiJIbIlA
B ONHill MJIOIIMHI, 0 IIUX KiHIIiB MPUKPIIIAIOTH
HaBxpecT OBi HUTKU. Ha oMy r'pyHTyeTbCA Taka
nepeBipka?

36°. IloAcHIT, NPUHIUI KOHCTPYKIII PO3KJIAL-
HOro crony-KHUKKH (puc. 30). Ky Teopemy cre-
peomeTpii 3acTocoBaHO?

@ 37. Yu upaBUJIbHO, IO KOJU TPU 3 YOTHUPHOX -
TOUYOK JIeKaTh HA OAHIN mpAMiii, TO yepes YOTU-
Pu JaHi TOYKM MOXKHA IPOBECTH IJIOIIUHY? Um
IpaBUJIbHe OOepHeHe TBEePIsKeHHA?

38. CkiJbKM IJIOIUH y IIPOCTOPL MOMKHA IIPO-
BecTH uepe3 mpaAMy i Touky? Posrisubre Bcei
MOJMKJINBI BUOAIKU.

39°. Uu moske mepepis Terpaempa OyTH TpH-
KYTHUKOM; YOTHUPUKYTHUKOM; I'ATUKYTHHUKOM?
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40. Ha puc. 31, a—s 306paxkeno nepepisu Ky6a. Un € Ha mux 300paskeHHAX
MOMUJKU? Y YOMY BOHU IIOJIATAIOTH?

Puc. 31

C : Mopenioemo

é{ 41. Opuum i3 HaMOINBIN 3PYYHUX 3aCO0IB /IS MOAEIIOBAHHS YACTUHU

28

ILIOIUHY € Iamnip abo KapToH. Bu Bike po3B’A3yBajiu 3aBIaHHS Ha MOZeE-
JIOBAHHS II OyJeTe po3B’A3yBaTH ixX Hajmgaji. AJie mpu IIbOMYy BapTO 3raja-
TH, IO AJII BUPOOHUIITBA IIAllePy BUKOPHCTOBYETHLCS IEepeBUHA, a KapTo-
HHO-TIAIIePOBi BUPOOHUIITBA MIKiJJIMBO BIJIMBAIOTh HA €KOJIOTi0. SHAUIITH
y Mepeski IHTepHeT PaKTHU 100 MIKiAJMBOTO BILJIMBY BUPOOHUIITBA IIAIIEPY
Ta KapTOHY Ha HaBKOJIUINHE cepemoBuinie. OOTOBOPITHL y COIiaJbHUX Mepe-
JKax, M0 caMe BU MOJKeTe 3pOOUTU OJidA 3MEeHIIeHHS BUKOPUCTAHHSA Iamepy.
3a MOKJIMBOCTI, pasoM 3 OSHOKJACHUKAMH II OJHOKJACHUIIMU 3HaliTe HA
mepepobKy MaKyJaTypy Ta IocamiTh mepeBo. Hamaji eKOHOMHO BUKOPHCTO-
BYHTEe KapTOH y 3aJayax Ha MOMEJIIOBAHHSI.

42° BupiskTe 3 KapTOHY IapaJiejorpaM. IIpuKaagaodu HOro A0 IJIOIIVHN
CTOJIY, IOCJiTiTh, UM JEKUTH IapaJjejorpaM y MaHifl IJIOIMWHI, AKIIO ITiid
MJIOITUHI HaJIe)KaTh:

a) JwuIllle OBi 3 Oro BEpIINH;

0) cTopoHa i1 OAUWH i3 KiHI[IB MPOTHJIEKHOI CTOPOHM;

B) [IBi IPOTHJIE;KHI BEPIIMHU M TOUKA IIEPETUHY TiaroHaJieii;

T) IBi cycimHi BepIIMHU I TOYKAa IIEPEeTUHY TiaroHaJei.

43°, CKoHCTpYIONTE 3 APOTY KapKac YOTHPHUKYTHOI Imipamizm. 3a mOIoMo-
rOI0 IBOX HUTOK (AMB. 3amady 35) mepeBipTe, YU JiesKaTh BEPIIUHU OCHOBU
mipamMigu B OGHIN IIJIOIIMHI.

44° BurorosTe 3 APOTY MOZAEIb Ky0a. 3a JOIIOMOI'0I0 HUTKU 3MOJEJIoNTe IIe-
pepis Ky0a, AKui Mae (QOpMY TPUKYTHUKA; YOTUPUKYTHUKA; I’ ATUKYTHUKA;
MIeCTUKYTHUKA.
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é{ 45. TucrammioiiTe HAa KOMII'IOTEp, HOYTOYK abo cmapTdou nporpamy Geogebra
abo immumii rpadiuHMil pegakTop i3 migTpuMkKoio 3D-momenroBaHHA. 3a-
cofaMmM BCTAaHOBJIEHOI IIPOTPAMU 3MOJEJIIONTE OBi IJIOIMMHU, OZHA 3 AKUX
IPOXOAUTH Yepe3 TPU AaHi TOUKHU, a Apyra — uepes ABiI mpAMi, IO IepeTu-
HaoTbed. [logapOyiiTe Ii IMJIOIMHN ABOMA Pi3HUMU KoJabopaMmu. BusHaure
JIiHiI0 TIepeTHHY IJIOIWH. 3aco0aMM IIPOrpaMM IIOBEPHITH PUCYHOK y Hali-
OLJIBIIT CIPUATINBE AJIA MOT0 PO3YMiHHA HoJo:KeHHA. Haminurite orpuma-
HUU Pe3yJIbTaT OAHOKJACHUKY UM OJHOKJIACHUIII €JIEKTPOHHOIO IIOIITOIO.

’@ Po3B'A3yemo 3apaui

PiBeHb A

46°, Tourka A HaJIe;XUTh IJIOIMUHL O, a TOYKa B He HAJIEKUTH ILJIOIINHL O.
Yu HaJeKUTH IJIOMINHI O cepenmua Bigpiska AB? Bigmosins oOr'pyHTYyiiTE.

@& 47° Kiuni Bigpiska AB majexars miomuui (. JloBeniTs, 1[0 cepeawHa
JAHOTO Bifipi3Ka TAKO HAJNEKUTH TLIOIMUHI [3.

48. sfIrmo npami AB i CD He nexaTh B OfHIiN miaomuHi, To npami AC i BD
TaKOK He JieKaTh B OAHiN myoriuHi. [loBemiTs.

49. NBi mpami mepetuHaThess B Tourli O. IoBemiTh, mio Bei mpami, Axi
IepeTUHATh OOMABI HaHiI mMpAMi i He HPOXOXATL uepe3 Touky O, JeKaThb
B OJHIN TJIOIMHI.

& 50. Tourka A He HameKWUTb HpAMil a. JoBeniTh, 110 Beli mpsami, AKiI mpo-
XOIATH Uepes TOUKY A 1 mepeTHHAOTh IPAMY @, JieKaTh B OJHIN IJIOITUHI.

51. Hosexirs, 110 yepes3 OyAb-IKy HPSAMY MOXKHA IIPOBECTH IBi pisHi 1wio-
L[ H.

& 52, Kooxkma 3 0BOX pisHEMX IIomiuH MicTuTh npsami AB i BC. loBeniTs, 10
Touka C JeKUTh Ha mpamini AB.

53°. IloGynyiire mepepis Ky6a ABCDA,B,C,D, NJIOMWHOW, IO IIPOXOAUTH
yepes:

a) pebpa A B, i CD;

0) Bepminny B, i miaronasb ocHosu AC;

B) pebpo CC, i cepenuny peGpa A B ;

r) cepenunu pebep AD i A D, napajnenbHo fgiaronamui ocHosu AC.
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54° Tlo6ynyiiTe mepepis manoro KybOa miaomiuaoro MNK (puc. 32, a—e).
@ 55¢ IToGyayiire mepepis geskol TpukyTHOI nipamigu PABC mIoAHOI, AKA
MIPOXOIUTH Uepes:
a) pedbpo AB i cepeguny pebpa PC;
0) BepmiuHy P i Bucoty ocuHoBu AD.

M K

| M N, |

i N i Nt

| | |

| | |

PR PR b o |- -

7/
7/ ’ K / g K M| 7
a 0 B
Puc. 32
PiseHb b

56. Bepmwuua D mapasenorpama ABCD B
Jexuth y miomiuHi o. IIpami BA i BC
TIepeTUHAIOTh IJIONUHY O B TOYKax E A C
i F Bignosiguo (puc. 33). Uu mpaBUILHO, \/ o
mio Touku E, D i F He jesKaTh Ha ONHIN D F
npamiii? BigmosBiges obrpyHTyiiTe. E

57. NBi cycigui BepmiuHuM @ TOYKa IIe-
peTuHy aiaroHaJieli ImapaJiesiorpaMa Jie- Puc. 33
KaTh y muormmuHi o. IloBemiTh, 10 pe-
IIITa BEPIIUH IapajejorpamMa TaKoK Jie-
JKaTh y MJIOIITUHI O.

& 58. V rpurkyraury ABC BepmubHu A
i B Ta cepegumua ctopoHu BC nexaTb
y nijomuHi o. oBexmiTh, 10 BCi cTOpPO-
HM TPUKYTHUKA JIeXKaTh y ILJOIIWHI O.
59. Yepes Touky meperuny npamux AB
i AC nipoBeneHo npAMY [, sKa He JIEXKUTh
3 HUMHU B ofxHil mioruHi. HoBemits, 1110
npami [ i BC He mepeTHHAIOTHCA.
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® 60. IIpama a jexwurh y miomuHi o. IIpama b me-

pertuHae miaomuEy o B Toulli C, siKa He HAJIEXKUTh

npaMiii a. [oBeniTe, 1m0 npAMi a i b He mmepeTuHA-

IOTBCA.

61. V¥ rerpaenpi PABC touku A,, B, i C, jexarb

Ha pebpax PA, PB i PC sigmosiguo (puc. 34). Ilo-

OynyiiTe TOUKY IIEPEeTHHY:

a) npamoi B/A, 3 muomunao ABC;
0) mpamoi B,C, 3 mnomuno ABC.

62. Posp’skiTs 3amauy 61 sacobamu rpagiunoro

penakropa Geogebra, DG uwu immoro. IlopiBHsiiTe

po3B’sizaHHs, 3alKncaHe BaMU B 30IIHUTI, i OTpUMaHe MPOTrPAMHUMM 3aCO-
bamu. Ik Bu BBaiKaeTe, AKMM CIOCOOOM 3pyUYHiIlle moOyayBaTU BinmoBimmi

TouKu? ApPryMeHTyIiTe CBOIO IO3HUILiIO.

& 63. Kpagpatu ABCD i ABC,D, He snexxars B onHiil mmomuai. Touku M
i N — cepenunu BiapiskiB CB i AD, Bigmnosigno. IloOynyiiTe Touky mepe-
TUHY:

a) npamoi DM 3 miomiunoio ABC,;
6) npamoi C|N 3 miomunoo ABC.
64. 3o6pasits mepepis Terpaeapa PABC MIOIIMHOIO, AKA IPOXOAUTE Yepes:
a) npamy BC i cepenuny pebpa PA;
6) npami A B, i B(C,, ne A, B, i C; — cepenuru pebep PA, PB i PC

Puc. 34

&

o BimmoBigHO.
" 65. 3o6pasite nepepis xky6a ABCDA,B,C,D, NJOIINHOI, AKa IPOXOIUTH
yepes:
a) npamy BD i Toukry C,; 6) mpami AC, i AC.
66. IlobGynyiiTe mepepis mamoro xky6a miomuuoro MNK (puc. 35, a—2).
Bl N Cl Bl Cl
N N
| I D
| | A, ; D, A, " L
| |
N
I Koy My K oMy '
___11L ___1l1
L B A e N e ¢
s / 4 / K
. ‘ K A D A D
K (CDD,) N e&(BB,C,)
a 0 B r
Puc. 35
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¢

>

®>
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67. TloGymyiiTe mepepis maHOI YOTHPMKYTHOI mipamigm miaomuuoro MNK

(puc. 36, a—s).
P
N N,
N,
C
M B
K €(PCD)

a 0 B
Puc. 36

hS

PiBeHb B

68. V¥ tpuxyruury ABC uepes Bepmuuu A i C ta meuTp O omucaHOro KoJa
MOKHA IIPOBECTU IMIPUHAWMHI ABi pisHi MJIOIUHM. SHAWIITE IIJIOIY TPUKYT-
HUKa, axkmo OB=5 cm, BC=8 cwm.
69. IBi BepIMHN TPUKYTHUKA HAJEMKATDH ILIOIIHHI O. UM HAJIEXKUTH Iii
TIJIOIIUHI TPeTA BepIInHAa, AKIIO B JaHIN MJOIMWHI JEeKUTh:

a) IeHTp KOoJia, BIIMCAHOTO B TPUKYTHUK;

0) IeHTP KO0Jia, ONMCAHOTO HABKOJIO TPUKYTHHUKA?
IIpoBenits mociimKeHHS.
70. CepeauHu CTOpDiH TPUKYTHHKA JI€KATh y ILOMUHI o. HoBemiTh, IIo
CTOPOHU JAHOTO TPUKYTHWKA HAJIEKATh IJIOMIUHI (.
71. fxmo Oyap-axi ABi 8 n mpaAMUX (n>2) HepeTUHAIOTHCA i BCi TOUKH
ix momapHUX TepeTUHiB PisHi, To Bci maHi
IpsAMi JieKaTh B OfHi# nyomuHi. [loBemiTs.
72. 3o6pasire mepepis Terpaeapa PABC
IJIOIIIMHOIO, SIKA ITPOXOAUTH uepes IIps- K
My KM i toury N (puc. 37). M
73. B mamamrysaHHAX nporpamu Geo-
gebra, DG um immoro rpagiunoro pe- \
JaxKTopa BHOepiTh aHIVIiHiCbKY abo Oyab-
ARy iHIY iHoseMHY MOBY. Ilpurapmaii- N
Te IEepeKJagu BiANOBiIHUX TEPMiHIB Ta B
POBB’AXKITh 3afady 72 3aco0aMu BCTaHOB- Puc. 37
JIEHOI mporpaMu.
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4

& 74. ¥V wy6i ABCDA,B,C,D, touku M i N — cepenunu pebep AA, i CC,

BiAmoBigHO. 300pasiTh mepepis Kyoda ILIOIIUHOI, IKa IIPOXOAUTEH Uepes Ips-

mi BM i BN.

75. TlobGynyiiTe mepepis manoi ¢irypu miomuuoo MNK (puc. 38, a—2).

B, C, B, C P
N,
M |
A D, A D, M
| K |
| N |
Bil- |-} Bl-———|--
.’ ‘[ / ¢ Y /7 K ¢ o4
A D A D B
Ne(ADD,), K €(ABC) Ne(PBC),
K e(CDD;) K e(PCD)
a 0 B
Puc. 38

P

76. MosexiTs, 110 yepes OyAb-AKY TOYKY IIPOCTOPY MOKHA IIPOBECTU 0e3Jriu

OPAMUX, JKOIHI TpU 3 AKUX HE JIeKaTh B OMHIN IIJIOITWHI.

77. Kiumi Bigpiska AB Haje)XaTh IBOM ILIOIIMHAM, AKi IIepeTHHAIOTHCS
o mpAMiit a, 110 He mpoxoauTh uepe3d Touku A i B. JloBeniTh, 1110 icHye
IJIOIIIMHA, AKAa IIPOXOAUTHL Uepesd MpPAMY @, TaKa, 10 TOUKU A i B jexarb

mo pisui OoKM Binx Iiel mJOM{MHN.

° MNoBTOpEeHHA nepepn BUBYEHHAM § 3

TeopeTuyHnn matepian

@ IapaJiesibHi mpsaMi; [C 7 xnac, § 4 j

@ IIapaJjeJjorpam, (C 8 knac, § 2 j

® Tpalelis; cepenHi JiHil TPUKyTHUKA i Tparelrii; [C 8 knac, § 5, 6 J

® O3HAaKWU IOAiIOHOCTI TPUKYTHUKIiB; [C 8 knac, § 11 ]

® BJIACTHUBOCTI BiJHOIIEHDb; TPAH3UTUBHICTS. [C 9 knac, § 12 j
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3apaui
78. TIlpama, mapaneabHa cTopoHi AC TpukyTHuKa ABC, mepeTuHae CTOPO-
Hu AB i BC B Touxkax A, i C, Biznosiguo. 3Haiinite AC, akmio A,C, =6 cwm,
BA :AA=3:1.
79. Ha nuomuHi mposeseHo upami a, b i ¢, npudomy allb, b|c. dx pos-
mimeHi opami a i ¢? Yu sMiHUTHCA BiANOBiAb, AKIIO JaHI IPAMI He JeKaTh
B OOHIiN momuHi? BuciaoBTe mpUIyINeHHS.

Tecmose 3aBOAHHA
onsa camonepesipku N¢ 1

1. Baki”uirTh peueHHA TakK, 100 YTBOPUJIOCA IPABUJIbHE TBEPIKEHH.
Yepes OBi TOUKHM IPOCTOPY MOKHA IIPOBECTH...

A eguny mpsamy. B equnauMii mpomink.

b eguny niomuHy. I equHUE BigpisoK.
2. Toukm A, B, C i D He nexarb B ofHiil miomuHi. Cepel faHUX IPAMUX
BUOEPITHL NMPAMY, AKa He HaJeKUTh IomuHai ACD.

A AC b AD B CD I BD
3. CkiJbKM pisHMX IJIOIIMH MOYKHA IIPOBECTHU Yepe3 TPU TOUKHU, AKI Ha-
JexXaTb OOHIN mpamii?

A Ognay B Tpu b Koxgmoi I Beauiu
4. Touku A, B, C i D e nexxathb B ofuii muomuai. Cepel faHUX IPAMUX
BUOEPiTh mpamy nepetuny miomuua ABD i ACD.

A AB b AD B BD I BC
5. Ilpsawmi a, b i ¢ IOmapHO IMEPETUHAIOTHLCS i He MAalOTh CIILJILHOI IJIA BCixX
TPphoX TOUKHU. CKiJIBKM PiSHMX ILJIOIIMH MOYKHA IIPOBECTH uYepes Ii mpami?

A Tpu b Besmiu B Omuy I Komgnoi
6. [awmo m’arb Touok A, B, M, N i K. Bigomo, II0 IJOIIWHA IIPOXOAUTH
yepe3 Touku A i B , aje He npoxonuTth uepes Touku M, N i K. Cepen maHux
TOYOK Ha3BiTh TOUKY, AKA HE MOXKe HaJe)XaTw npaminn AM.

A Touxa N b Touka B B Touxka K I Imma BigmoBigb

@ OHnanH-TectyBaHHA N2 1

@ Temun nosigomneHb, pedepariB, HaBYaJIbHUX NPOEKTIB
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niocymku po3oiny |

AKCIOMW CTEPEOMETPII

Akxcioma HanexmcHocmi
MmoO40K NAoWUHi
fAka 6 me OyJa ILJIOIIWHA, iCHYIOTH
TOUKHM, III0 HAJEXKaTh I[ill IIJOIIMHI,
i Touku, 0 He HaJIeXKAaTh iH

B

Akxcioma npoeéedenns
npamoi 6 npocmopi
Yepes Oyab-AKi JBi TOUKU ITPOCTOPY
MOJKHA MPOBECTH IPAMY, i TiJIbKH
omHY

— B

Axcioma npoéedenna NAOULUHU
Yepes Tpu TOUKH, IO HE HAJEKATH
ONHiIN mnpaAMill, MOMKHa IIPOBECTH
IJIOIITUHY, 1 TIIBKYU OMHY

Ae Ce
o Be

Axcioma nepemuny naoujun

SIKI10 ABI MJIOIIUHYU MAaIOTh CHiJIBHY
TOUYKY, TO BOHH MEPETUHAIOTHCS II0
OpAMili, AKa IPOXOIUTH Yepes I[I0

TOUKY
VATV
/B

Os3naxa nanexcHocmi
npAamoi naiouuHni
SIKIMO ABi TOYKU MPAMOI
HaJeKaTh MJIONIHHi, TO
BCA IIpsAMa HAJEKUTD

Iifi TIJIOIIMHI

Teopema npo npoée-
0eHHA NAoWUHU
yepe3 npamy
i mouky
Yepes mpAMy i TOUKY,
AKa He JIeKUTh Ha Hil,
MOKHA IIPOBECTU ILJIO-
MUHY, 1 TIIBKU OTHY

Teopema npo npogeden-
HA NAOWUHU
uepe3 06i npami, w0 ne-
pemuHaromvcs
Yepes aBi mpami, mio
EePEeTUHAIOTHCI, MOMK-
Ha IPOBECTU ILJIOUIUHY,

i TiMBKU OnHY

A, Ao

b a

o

KoHTponbHi 3anutaHHA Ao pos3giny |

HasgiTe ocHOBHI reomerpuuHi Qirypu B mpocTopi.

ChopmytioiiTe YOoTUPU aKciomMu crepeomeTpii.

1.

2.

3. ChopmynoiiTe 03HAKY HAJIEKHOCTL IPAMOI ILIOI[MHI.

4. CpopmyiioiiTe TeOpeMH IPO IPOBEAEHHS MJIOIIMHN B IPOCTOPI.
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L. TinbbepT I. KaHnTtop

@ ICTOPUYHA OOBIAKA

CrepeomeTpiss K posaij reomerpii sapom:xkyBaJia-
cs W pos3BuBaJjiacsa pasoM i3 miaHimerpiero. OcTaHHI Tpu
kHuru «Hauan» EBKaima mpucBsueHi came reomerpii
B IIPOCTOPi. 3 TMX caMUX YaciB HAyKOBi OCHOBU CTepeo-
MeTpii Mali’ke He 3MiHIOBaJIMCH, ajie aKciomMaTuka i me-
TOAMKA il BUKJIAJAaHHA 3HAYHO BIOCKOHAJIOBAJIMCH.

Bigxkpurra pociiicbkum reomerpom M. I. Jlo6aues-
CHbKUM HeeBKJiZJOBOI reoMeTpil faj0 BifUyTHUI HOIIITOBX
10 OCy4YaCHEHHs i cucreMaTusallili eBKJIIJOBUX aKCioM.
BusHaunux pe3ysibTariB y IbOMY JAOCATIM HiMeIlbKi Ma-
rematuku: y 1892 p. M. ITamr (1843-1930) po3pobuB Tak
3BaHi aKcioMu MOPAIKY, IIOB’SI3aHi 3 JIOTIUHUM OOI'PYHTY-
BaHHAM IOHATTA <«JIEXKATH MixK»; Ie panimme I. Kanrtop
(1845-1918) i P. Hemexiuxa (1831-1916) mocaiguam rpymy
aKciom HemepepBHOCTi, a KyjacuuHa pooora [[. T'inmnbepra
(1862-1943) «OcuoBu reomeTpii» (1899) yzarampumMIa HaA-
nparmoBaHHa 6ararbox reomerpiB XVII-XIX crt. ITikaso,
110 moBoJi wacto I'inbbepT m0oBipAB umMTaTH 3aMicTh cebe
nexuii B Terinrencbkomy yuiBepcureri Emmi Hetep, Ha-
Jajii BCECBITHBO BifOMill JKiHIIi-MaTeMaTUKY.

Busuaunuit ykpaiucekuit reomerp O. B. Ilorope-
goB (1919-2002) y cBoix «OcHoBax reometpii» (1969)
CTBOPUMB BJIACHY aKCioMaTUKy €BKJIiZJoBOI reomerpii Ta
OJIMCKyUYe PO3B’sI3aB HUBKY IIpo0eM, chOopMyJIbOBAHUX
momepegHUKaMU.

P. Oepekinp

O. B. MNoropenos




Pozdin Il

NAPANENDBHICTE NPAMMNX
| NAOWMH Y NPOCTOPI

11106 Haiikpaile 3po3yMiTu
MeTOJ HPOBEAEHHS IIePeKOHJIN-
BUX JOBeleHb, HOTPiOHO JuIle
IPOAEMOHCTPYBATU TOM, AKUI
3aCTOCOBYETHCA B TeOoMeTpil.

Baes Ilackanw,
sudamnuil QpPaHyy3vKUll 6ueHuil

Y nmpomy po3Amisi posriaAmaTu-
MYTBhCA TapajieibHi 00’€KTH y TTPOCTO-
pi. Bu misHaerecs, 1o mapaJjieIbHUMUI
OyBalOTh He TiIbKM IPAMi, a I ILIOIIU-
HU; 110 OPAMi, SKi He mepeTuHAIThCH,
Yy IIPOCTOPi MOXKYTH OyTHU SIK IapaJjiesb-
HUMU (HaJe)KaTh ONHIN IJIOIWHI), TaK
i MumobikHUMY (He HaJIeXKaTH ONHIN
mroruHi). Baarasi, BuBuaTH mpocTopo-
BY I'€OMETPil0 IIOPiBHAHO 3 «IIJIOCKOIO»
X0U i CKJIamHiIe, aje Ay:Ke IiKaBo.

Mam'aTHUK T. I. LLleBYeHKy.
M. XapkiB




§3 | Npami 8 npocmopi

Puc. 39. ITapanensHi npami

Puc. 40. ITpuxkaagu
napajgeJbHOCTI IPAMUX

y IIpoCcTOpi:

a — JIBOTaBpOBa OaJIKa;

6 — mpamMosyba IecTipHsa

38

3.1. NMapanenvHi th MUMOBIXHI npsmi

SAr Bimomo 3 mianHimerpii, ABI mpami Ha MmJI0-
IIMHI MOMKYTh abo ImepeTuHaTHcCsA, abo OyTu mapa-
JeJIbHUMU. Y CTepeoMeTpil MOKJIMBOCTEH IJsd B3a-
€MHOI'0 PO3MiIlleHHS JBOX IPAMUX OijbIIe.

O3HA4YeHHA

[ei npami B npoctopi HA3UBAFOTLCS TAKUMU, LWO
NnepeTUHArOTbCSA, SKIWO BOHU NexaTb B OAHIW No-
WUHI | MaroTb €AUHY CMiNbHY TOUKY.

Bunanmok, xoam aBi mpsamMi B mpocTopi mepeTwu-
HAIOThCA, PO3MJIALaBCA B IONepefHbLOMY maparpadi.
Bupginumo iHmi BumagKu B3a€MHOTO PO3MiIlleHHS
npaMux y npocrtopi. CrmouaTKy pos3TIdHEeMO mapa-
JeJbHI TpaMi.

O3HaAYeHHA

[ei npami B npocTtopi HasuBaroTbCs napanesnb-
HUMM, SKLO BOHU fieXaTb B OAHIW MNMOWMUHI | He
MArOTb CRINIBHUX TOYOK.

ITapanenbuicTs mpavux a i b (puc. 39) B mpo-
CTOpi mo3HaYaeThCs TaK caMoO, AK 1 Ha MJIOIUHI:
a|lb. HaouHe ysBJeHHA IIPO IapaJjejibHi OpaMi
B IIPOCTOPi Jar0Th, HAIPHUKJAL, pebpa ABOTaBPOBOL
6anku (puc. 40, a).

3BepHEMO yBary TaKOX Ha Te, IO ILJIOIIMHA,
Opo SAKY HAeThCsA B O3HAUEHHi, MICTUTH IBi mapa-
JeJbHI mpsaMi, ajie He 000B’A3KOBO MiCTUTH TPETIO
mpaMY, mapaJjeabHy IBOM JaHuUM. HaouHe ysBIeHHS
IIpo IIe Jal0Th IIapaJiejibHi pedpa mpsamMo3y06oi 1mecTip-
Hi (puc. 40, 0): Oyab-AKi ABa 3 HUX JieXKaTh B OAHIN
TIJIOIIIMHI, ajie BCi BOHU pasoM — Hi.
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Teopema (npo npoBedeHHA NAOUUHU
yepes3 0Bi napanenbHi Npsimi)

Yepes ABi napanersibHi Npami MOXHa npoBecTw
NAOWMHY, i TiNbKU OAHY.

JloBedeHHs
] Hexait gano mapaJieabHi npsami a i b. Yepes
HUX 3a O3HAUEHHAM MOKHA IPOBeCcTH ILIoIuHY. Ilo-
sHaumMo ii o. [JoBemeMo MeTOIOM BiJ] CYIIPOTUBHOTO,
0 Taka IJIOIIMHA €IUHA.
IIpunycrumo, 1o icuye muomuua [3, BigMmiH-
Ha Big o, agKa micturh gaui npami. ITosmaunmo mHa
npamiii a Touku A i B, a Ha npamiit b — Toury C
(puc. 41). Ockinvku a||b, Touku A, B i C He Ha-
nexxatb ofHi# npamifi. Koskma 3 mmomumua o i B
MicTuTh 00MIBI maHi mpsiMi, TOOTO IIPOXOAUTH Yepe3
Touku A, B i C. Ane 1e cymepeuuTsh akciomi mpo-
BeIeHHS ILJIOIINHU, 3a SAKOI0 uepes Toukum A, Bi C
MOKHA ITPOBECTU €MMHY TjonuHy. OTiKe, MJIOINHA,
nposeneHa uepes a i b, eguna. Teopemy mosemeno. ™
TaxkuMm ymHOM, i3 BUBUEHMX aKcioM i Teopem
BUILJINBAIOTH TaKi womupu cnocobu npoéedenHHs
nIOWUHU 6 npocmopi:
e uepes TPU TOUKH, IO HE HAJEKATh OMHIN IPAMili;
e Uepe3 HNPAMY i TOUKY, AKA He HaJeKUTh JaHiil
npamii;
e Uepe3 ABi mpsaMi, 10 IIePeTUHAIOTHCS;
e uyepe3 ABi mmapajyieabHi IIPAMi.

3anaua

HoBeniTb, WO BCi Npami, aKi nNepeTUHArOTb KOXHY
3 ABOX AGHUX NApanefibHUX MpSMUX, NexaTb B OAHIM
NIIOWMHI.

Po3s'a3aHHa

Hexalh paHo napanenbHi npami a i b. Ha niacTasi
LWOMHO AOBeAeHO! TeopeMU Yepes AaHi Npsmi MPOXoAUTb
€AuHa nnowwuHa o (puc. 42). Hexawt ¢ — poBinbHa nps-
Ma, 9Ka nepeTUHaAe npami a i b B Toukax A i B Bianosia-

Puc. 41. [To noBefneHHsA
TEeopeMU IIPO IIPOBEJEHHSA
IJIOIIIMHY Yepes NBi
napaJjeabHi mpami

Puc. 42
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Ho. OCKinbkM MpaMa ¢ Mae 3 MNAOWMHOKO o CRiNbHI TOYKU A i B, TO 3a Teopemoro

Npo HAnNexHicTb NpAMoi NNOWmuHi ¢ < a.. OTxe, yci Npsmi, ki NepeTUHaroTb ABi AGHI

napanesnbHi Npami, NexaTb B OAHIM NNOLWMUHI.

P

Puc. 43. [lo o3HaueHHA
MUMOOiIKHUX IPAMUX

Kpim mapajgenbHUX OpaAMUX i OPAMUX, IO
IepeTUHAIOTHCS, Y IIPOCTOPi iCHYIOTH TAKOXK Hapu
MPAMUX, Uepesd K1 HEMOKJIUBO IIPOBECTU ILJIOIIUHY.
TakuMu, HaIPUKJIAL, € MPAMI, 1110 MicTATh pedpa PA
i BC rerpaenpa PABC (puc. 43, a), abo npami a i b
Ha puc. 43, 6.

O3HAYeHHA

[ei npami B NpocTopi HA3UBAOTLCS MUMOBIXHUMMU,
AKLWO BOHW He flexaTb B OAHIU MNOWMHI.

Ile osnauae, 110 He iCHye NJIOIIUHU, AKa Mi-
cruyia 6 00mABI MUMOGIMKHI TpAMi.

OueBugHO, 110 MUMOOIKHI mpaAMi He mapa-
JeJbHI ¥ He NEepPeTHWHAIOTHCA, XOUua Ha <«ILJIOCKOMY»
PUCYHKY BOHM MOKYTh BUTJIAAATH i AK IapajeJbHi
(upami PM i AN =na puc. 43, a), i 4K Taki, mo mepe-
TuHatoTheA (mpami PA i BC Ha puc. 43, a).

Haoune yaBsenHsa nmpo MumMoOikHI mpami ga-
IOTh JBi AOpOTH, OfHA 3 AKUX MPOXOAUTH IMiJ ecra-
KaJowo, a apyra — 1o ecrakani (pumc. 44), abo
3D-nmabipunT (puc. 45).

Inoni B samauax pOBIVIANAIOTH TAKOXK NApPALenbHi a60 MumoOiHcHI 6i0-
pisku (npomeni), To6To Binpiskm (IpomeHi), AKi JexaTh Ha mapajeabHUX (abo

MUMOOIKHUX) IPAMUX.

Orm:ke, B3a€EMHe PO3MIIlIEHHA ABOX IIPSAMHUX y IIPOCTOPI MOKHA OIKUCATH

TaKOI CXEeMOIO.

Puc. 44. Ecrakanga Puc. 45. 3D-nabipunTt
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JBi mpami

—

—

JexKaTh B OSHIiN
TLJIOITIHI

He JIeXKaTh B OOHIiH
TLJTOIITMHI (MUMOGisKHi)

/

\

MAaloTh CIIJIBHY TOUYKY
(mepeTuHAaTHC )

He MalOTh CIiJIBHUX
TOYOK (TIapaJjiesibHi)

3.2. O3HAKU napanenbHux i MumMoOBiKHUX
NPAMUX

Y mporieci moBeleHHS TeOpPeM i po3B’sA3yBaHHS
3aJauy Ha OOrPYHTYBAHHS B3a€MHOI'O PO3MillleHHS
OpAMUX Y IIPOCTOPI KOPUCTYBATHUCS JINIIE O3HAUEH-
HAMU He 3aBKOu OyBae 3pyuHo. /loBeieMo O3HAKH,
3a AKMMU MOKHa BCTAHOBUTM, UM € NaHi mpAMi ma-
pajenbHEMHU ab0 MUMOOIKHUMU.

TeopeMa (03HAKA napanenbHOCMi NPSIMUX)

[Bi npami, napanensHi TpeTiiA, napanesnibHi mix coboto:
(allb,blic)=allc.

JloBedeHHs

[J Hexaii maso npsami a, b i ¢, npuuomy al|b,
b|lc. HoBegemo, 1110 a||c. Bunamok, Koau npawmi a, b,
¢ JIeXKaThb B OJHIN IIJIOIIMHI, OYJI0 POSIVIAHYTO B KypcCi
nyaarimerpii. Ilpunyctumo, 1o npami a, b i ¢ He Je-
JKaTh B onHil muromunui. Hexa#t mapaJsienbHi mpami a
i b mexaTh B MJIOMWHI O, mapajie bHi opaMi bic —
B mwiomuHi B (puc. 46).

Yepes npsamy a i goBimbHy TOuKy C mpaAmoi ¢
IIpOBefeMo IJIOLUUHY Y; Hexait Y(\f=c,, To6TO mps-
Ma ¢, HaJeKUTh KOXKHiH i3 muomue 7y i B. Hosexe-
Mo, 110 IpAMa ¢, He MOKe IIepeTUHATH IJIOIWUHY O .
Copaszi, AKINO ¢, IepeTHHA€E 0., TO TOUKa IX IepeTu-
HY SK CIIiJIbHA TOYKA ILIOIMH O i [ Mae mamexaru
npamii b. 3 apyroro 60Ky, Ta caMa TOYKA IEPETUHY

Puc. 46. [To noBeneHHsA
O3HAKMU ITapajejIbHOCTI
IPAMUX
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fAK CIiJIbHA TOYKA IJIOIIWH Y i O Mae HaJieXKaTu MpAMi# a, a e HeMOKJIUBO,
ockinmpkm al|lb 3a ymoBoio. OTike, IpsAMa ¢, He IepeTHHAE aHi IpaAMy a, aHi
npamy b. Ilpami ¢, i b nexars B onHi#l niomuHi # He meperuHaroThecd. Ile
O3HaYae, I0 ¢, ||b, a Toal mpami ¢ i ¢, 3birairoThca 3a aKcioMolo ImapajelbHUX
IPAMUX, 3aCTOCOBAaHOIO B IUIOIuHI . 3Bizcu BumamBae, 1o npaMa c¢; (To6To
mpAMa ¢) JIeXKUTh B OJHIN IIJIOIWHI 3 mpAMO0 a i He mepermHae ii. OTike, 3a
O3HAUEHHAM IIapajieJibHUX npaAMux allc. Teopemy moBemeHo. ™

Haragaemo, mo TBepgxenus (al|b,b|lc)=allc osHaYae TPaHSUTUBHICTH
BiTHOITIEHHSA ITapaJieJbHOCTI IPAMUX Y IPOCTOPi, TOMY DOBEIEHY TEOPeMYy iHaK-
Ille HA3MUBAIOTH MeEOPeMOoI0 PO MPAHIUMUGEHICMb 6i0HOULEHH NAPANLeNlbHOCTMi
ona npamux.

OsHaka mapajieIbHOCTI IPAMUX BUKOPUCTOBYETHCSA [JIs BUBYEHHS Oara-
THOX IIPOCTOPOBUX (iryp, 30KpemMa npocmopo60z0 LOMUPUKYMHUKA — YOTUDPU-
KYTHUKA, BEPHIMHU SKOT0 He JiedKaTh B OAHIN MJIONTWHI.

& 3aaaua

[HosepniTb, WO cepefUHU CTOPIH NPOCTOPOBOrO YOTU-

PUKYTHUKG € BepUHAMU Mapasniesiorpama.
Posg'azaHHa

Hexait Touku K, L, M i N — cepeaunHu ctopiH AB, BC,
CD i AD npoctopoBoro YotTupukyTHUKa ABCD Binnosia-
Ho (puc. 47). Tlposeaemo aiaroHanb AC. 3a O3HAYEHHAM
cepeaHbOT NiHIT TpUKYTHUKA Biapisku KL i MN — cepeaHi
NiHIT TpUKyTHUKIB ABC i ADC BianogiaHo. 3a Teopemoro
npo cepefHto niHito TpukyTHuka KL||AC, MN| AC,

1 . .
KL =MN = EAC' Toai 3a 03HAKOFO MApPANenNbHOCTI NPAMUX

Puc. 47

KLIIMN i toukm K, L, M i N nexaTtb B 0AHIA NAOLMHI.
OTxe, B YOTUpUKYTHUKY KLMN nBi cTOopoHW napanesbHi
1 pisHi, 3siacu KLMN — napanenorpam 3a O3HAKoOHO.

Teopema
(03HaKa MUMOBGIKHUX NPSAMUX)

SKWO OfiHG 3 ABOX MPSMUX NEeXuUTb Y MMOLWMHI, a APYyra nepeTuHae Lk nno-
WWHY B TOYLi, WO He HAaNexXuTb Meplwii Npamiid, TO Taki Npami MUMOBIXHI.
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JoBedeHHs
[] Hexaii mamo mpami a i b Ta mjomuey o,

Y
aco, b(Yao=B, B¢a (puc. 48). loBegeMo MeTo- B;/ /
o yi
/

JIOM BiJl CyITpOTUBHOTO, IIT0 IPAMi a i b MUMOGiKHi.

IIpunycTumo, 1o npami a i b He € MUMOOiK-
HUMU, TOAI Uepes3 AaHi IpAMi MOKHa IPOBECTU Ae- Puc. 48. [lo f0BefeHHA 03HAKHI
sy wromuny B. Ila niomuaa MicTuTiMe IPAMY @ MUMOGIKHUAX IPAMUX
i Touky B. A OCKiZbKU Uepe3 IPAMY i TOUKY I103a
HEeI0 MOKHA MPOBECTU €AUHY IIJOIIUHY, TO IIJIOIIU-
Ha [ 306iraerbcs 3 muomuuHOK O. Tomi mpsma b
Ma€e JIieyKaTu B IJIOIIWHI O, III0 CYIIePeUYnTh YMOBi.
Orixe, Hallle IPUNOYINEHHA XuUOHe: IpaMi a i b He
JIeKaTh B OQHIN IIJIOIUHiI, TOOTO € MUMOOIXKHUMU.
Teopemy moBemeno. H

IHomi 3py4yHO KopucTyBaTuCA iHIIIOIO O3HA-
KOI0 MUMOOIKHUX MPAMHUX: AKuWo0 mouxku A, B, C
i D He nexwamv 8 00HIl naowuHi, mo npami AB
i CD, AC i BD, AD i BC mumob6ixni. [loBenits 11e
CaMOCTiITHO.

3aaaua
TTnowwuHu o i B NepeTUHarOTbCA MO NpAMIlA ¢. Tou-

Ka A NexuTb y NNOWMUHI o, To4Ka B — y nnowwuHi B,
NPUYOMY XOAHA 3 LUUX TOYOK He HanexuTb Npamiu c.
Hosepnitb, Wo npami ¢ i AB MUMOBIXHI.

Poss'azaHHs

CnouyaTKy nokaxemo, Wo npsma AB nepeTuHae nno-
wuHy B B Touui B (puc. 49). Cnpaeai, skwo ABc B, TO
Aef, a oTxe, TOYKa A gK CninbHA TOYKA MNJOWMUH o Puc. 49
i B Mae HanexaTu Npamiii ¢, WO cynepeynUTb YMOBi. Toai ockinbku ccfB, ABNB =8,
B¢ c, TO 30 O3HAKOFO MUMOBIXKHUX MPAMUX Npami ¢ i AB MUMOBixHI.

3.3. Bacmusocmi napanenbHUX npsmux

Opuieto 3 HaWBasKJIMBIMIUX aKcioM IaaHiMeTpii € akcioma mapajeabHUX
npamux (axcioma EBkiiza) i mop’ss3ana 3 He TeopeMa, AKa CTBEPAIKYE, IO
Ha TJIOMWHI yeped OyIb-AKY TOUKY, SKa He JIeXKUTHh Ha JaHIW IpAMii, MOKHA
IIPOBECTH IMPAMY, IapaJiesibHy MaHii, i TinbKu omHy. AHaJjoriuHe TBEPIKEHHSA
CIPaBIKYETHCA 1 B IIPOCTOPI.
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Teopema (npo iCHYBAHHSA | EQUHICMb NPAMOI, NApANeNbHOi 0aHill)

Yepes TOUKy MpoOCTOPY, SKG He NexuTb Ha AGHIKW MpAMIA, MOXHA MpPOBECTU
npamy, napanesnbHy AGHIW, i TiNbKU OAHY.

Puc. 50. [Io noBenenusa
TeopeMU IO iCHYBaHHA
i equHiCcTh IPAMOI,
napaJjejabHOI qaHiit

JloBedeHHs

[J Hexait gamo mpsamy a i Toury A, A¢a.
3a TeopeMOI0 PO IIPOBEAEHHSA IIJIOIIMHU Yepel3 IIps-
My i TOYUKY IpOBeIeMO uepe3 mpAMY a i TOuKy A
miormuHy o (puc. 50). ¥V 1iif miomniuHi 3a TeopemMoio
miIaHiMeTpil icHye enmHa mpama b, SKa IPOXOIUTH
yepes3 TOUYKY A 1 mapaJjiesibHa NpAMii a.

HoBegemo, 1110 TaKa IIpsiMa € €IUHOI0 He TiJIbKU
Ha ILJIOIIWHIi, aje # y mpocrtopi. Ilpunycrumo, Imo
icmye mpama b,, BigmiHHa Bif mpsamoi b, Axa ImIpo-
XOAUTH uepes TOUuKy A i mapasenbHa mpamiit a. Toxi
ILUIOIIMHA 0, AKA MICTUTh ImapajeibHi npami a i b,

MIPOXOAUTDL Yepe3 TOUKy A i mpaMy a, a OTiKe, 3a TEOPEMOIO IPO IIPOBeIeHHS
IJIOIIIUHU Yepe3 NpAMY i TOUKy, 36iraerbcsd 3 IIJIOIIMHOI O. A OCKIJIBKH Ha
IJIOIIMHI IIPAMa, KA IIPOXOIUTH Yepe3 TOUKY A IapaJieJibHO IPAMii a, equHa,
To mpami b i b, Takox 36irarThCd, IO CylePeUYNTh IPUIYIIeHHIO. Teopemy

noBeneHo. M
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OnopHa 3aaava &

(Npo nnowWwmHy, SKa MICTUTL NapanesnbHi NpaMmi, WO NepeTUHaroTb AAHY npsmy)
Yci napanenbHi npami, WO nepeTUHAIOTL AAGHY MpAMy, nexaTtb B OAHIA nno-
wuHi. HoseaiTs.

Posg'azaHHs

Hexali npami a i b nepetuHaroTbca B TOuLUi A
(puc. Bl). 3a Teopemoto Mpo npoBefeHHs MOLWUHU
Yepes ABi NpsAMI, LLO NepeTUHArOTLCS, NPOBEAEMO EAUHY
NNOWMHY o Yepe3s npami a i b. [loseaemo, wo byab-axa
npsama, sKa napanesibHa Npsmii a i nepetuHae npamy b,
NexXuTb y NMOWUHI o.

TTpunycTUMo, WO icHye npsma ¢, AKa napanesibHa
Npamii a, NepeTUHAETbCA 3 Npamoro b B pdeskin Touli C
i He NnexXuTb y NAOWWHI o. Toai NposeAemo B MMOWMUHI o
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Yepe3 Touky C npamy, napanesnibHy a. 3a WOWHO AOBeAeHOHO TeOpeMOrO B MpOCTOpi
Yyepes TOUYKy C MOXHa MPOBeCTU €AUMHY Mpamy, napanenbHy a. OTxe, npami ¢ i ¢
36iraroTbcs, T06TO ¢ o.

Ha mpaxTuiii goBeneHe TBEpPAMKEHHS 3aCTO-
COBYETBCH, HAIIPUKJIAJ, B KOHCTPYKIIiI AeAKUX BU-
IiB TejeBisdifiHux amTeH (puc. 52).

Puc. 52. Tenesiziiina auTena

3.4. MpomunexHi
Ui cynepevHi mBepoXeHHs

Y crepeomertpii, Ak i y mimanHimerpii, mapaJjesIbHICTh IMPAMUX YacCTO IO-
BOOATH METOJOM BiJ CympoTHWBHOrO. ¥ IJaHiMeTpil BiAmoBimgHe mOBemeHHS 3a-
3BHUA# posnmoumHaoca Tak: «IIpunmycTtumo, 1110 gaHi IpaMi He mmapaJjiesibHi; Tomi
BOHU TIEPETHMHAIOTHCSI». ¥ cTepeoMeTpil y 3B’a3Ky 3 iCHYBaHHAM MUMOOiKHUX
OpAMUX TaKe MipKyBaHHs He € mpaBuiabHuM. OTiKe, BUHMKAaEe HEOOXigHiCTHL
OiJBII peTeJbHO HOCHiAMTH BiJHOIIEHHS MidX TBEPIKEHHAMMN 34 3HAYEHHAM
icTUHHOCTI.

[ Ba TBepIKeHHS HA3UBAIOTDH CYNnepe HUuMuU, K0 BOHN HE MOKYTb OJHO-
YacHO CIPAaBIKyBaTHCA i He MOXKYTb OyTHM OJHOUACHO XuMOHMMU. Hampukianm,
CYIepeuHUMHU € TBEPIKeHHs «IpAMi a i b mapayenabHi» i «upami a i b He
mapaJjieJibHi»: SKIIO OJHE 3 HUX CHPaBIKYETBhCs, TO iHIIE 000B’sI3KOBO XUuOHE,
i HaBIaKwM.

CynepeuHi TBepm:KeHHsS He CJIiJ IJIYTAaTH 3 npomuiexcHumu. JIBa TBep-
IKeHHS € IMPOTUJIEKHUMU, AKIINO BOHM HE MOMKYTH OYTH OJHOUYACHO iCTHHHU-
MU, ajie MOKYTb OYyTH OJHOUACHO XMOHUMU. 30KpeMa, IJd MPAMUX Y IIPOCTO-
pi IPOTHUIEKHUMU € TBEPIKEHHA <«IpaAMi a i b mapajenbHi» i «mpami a i b
HePeTUHAIOThCA», alKe Y BUIIAAKY, KOJU IpAMi a i b muMmoObi:kHi, oduaBa IIi
TBEPIKEeHHA XUOHi.

BukopucroByioun MeToH JOBEAEHHS BiJ CYIPOTUBHOTO, MU MAaE€MO BU-
cyBaTH IIPUIIYIIEHHs, cyllepeuHe (a He IPOTHJIE)KHE) TBEPIKeHHIO, dAKe Tpeda
moBecTu. TakuM 3aBKAM € 3anepeweHHA JAHOTO TBEPAKeHHH, dAKe 3a3BUUaAll
YTBOPIOETHCS 3a JTOIIOMOT'OIO0 YACTKU «He» (abo uepes i BuJIyUeHHS, AKIIO BOHA
B)Ke € B JaHOMY TBepH:KeHHi). OT)Ke, MOBOAAYM IapajiebHICTh JBOX IPAMUX
y IIPOCTOPi METOAOM BiJ CYIPOTHBHOIO, MM IIPHUIIYCKAEMO, IO AAaHI mpsami He

45



Po3gin Il. NMapanenbHicTb NPAMUX | MAOWMH Yy NpoCcTOpi

mapaJjieibHi, a Jajii MaEMoO POSIVIAHYTH OBa BUIAAKK — KOJU AAaHI HpAMi mepe-
TUHAIOTHCA a00 € MUMOOIKHUMU.

HageneMo mpuyJagy CyHepeuHMX i1 IIPOTHICKHUX TBEPAKEHb 3 IHIINX
PO3ALIiB MaTeMAaTUKM i MOBCAKIEHHOIO KUTTA. TBEPIYKEeHHS «4YHCJI0 X HOoJaTHe
(x>0)» i «umcyo x Bif'emHe (x<0)» MPOTUJIEMHKHI, ajyKke y BUNAAKY x=0 obu-
aBa BoHM xuOHi. CymepeuHuM TBepAKeHHI0 x>0 Oyae TBepI:KeHHA x <0, TOOTO
«UMCJIO X HeJOZAaTHe». A OChb IIfe OAWH IPHUKJAL: IPOTUICKHIMU € TBEPIKEHHS
«IIg giBumHaA — OiIABKa» i «ma miBumHa — OproHeTKa». OmHOYACHO OiJIABKOIO
i OpioHeTKOI0 miBuMHA OyTH He MOJKe, ajie AKINO BOHA PYIAeHbKa, TO o0uaBa Iii
TBepIyKeHHA xnbOHi. CynepeuyHuMy B [[bOMY BHUIIAAKY € TBEPIsKEHHS «I[f IiBUM-
Ha — OinABKa» i «udg miBumHa — He OiIABKa».

3anumaudHa i 3a0adi
“ O6roBoploeEmMO Teopilo

80°. Yu npasuibHO, II10:
a) IBi mpaMi, AKi He € mapaJieIbHUMU, MAIOTh CIIiJIBHY TOYKY;
0) aBi mpsami, 9Ki He € MUMOOIKHIMU, JIEKATh B ONHIill IJIOIIMHI;
B) IBi mpaMi, AKi JiesKaTh B OHil IJIONIWHI, ITapaJjesbHi;
r) IBi mapaJiesJbHI IpAMi JeKaTh B OHIHN IIJIOITWHI?

& 8. IlepekmagiTe aHMIiMCBKOK (a00 IHIMIOI0 iHO3€MHOI0 MOBOI) TEePMiHHU
«mapaJiesibHi mpaMi», «MUMOOiKHI mpAMi» Ta HalirosoBHimii daxktu § 3.

gK 82. IlepexjamiTh aHIIiMCBKOIO (200 IHIMOK iHO3eMHOI0 MOBOIO) YMOBY Ta

BJIacHe po3B’sa3aHHA 3aBHaHHsa 80. OGroBopiTh oJep:KaHUN IIepeKaal 3 OSHO-

KJIACHMKAMU U OJHOKJIACHUILAMU.

83° Nano xy6 ABCDABC,D, (puc. 53).

Busnaure B3aeMHe pO3MIillleHHS NPAMUX:
a) CD i BD; r) AD i BC; : 1
6) ABi C.D;; m AC i AC,. |
B) AC i DD,; T 1

84. Iamo xy6 ABCDA,B,C,D, (puc. 53). Ha- !

3BiTh mpAMi, AKi MicTaTh pebpo Kyba i €: 5
a) mapaJeJIbHUMU npaAMmiii A B;; ’
0) TAaKUMH, IO IEPETUHAIOTLCA 3 IIPS- A D
moio CCi; Puc. 53
B) MuMoGi:KHUME 3 mpsamoio BC.
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® .

© 85. Yu moxxe KOMHA 3 JBOX MUMOOLKHUAX IIPA-

MUX OyTHU IIapaJjieJIbHOIO JTesdKill TpeTiit mpamiii; /
mepeTuHATUCA 3 [OESAKOI0 TPEThOI NPSIMOIO?

86. Ilpawmi a i b mapanensui. IIpama a JexXuTh
y momuHi o. Yu mMorKke mpsaMa b mepeTmHATH

mio miomuuy? Bigmosigbs oOrpyHTyIiTE. / / /
87. Ha puc. 54 AA,||BB,||CC,. Yu nexarnb
Touku A,, B, i C, Ha oanHiit mpamiii? Yu ami- Puc. 54

HUTHCA BiANOBiAb y BUIIAJKY, KOJIU iCHYE IIPs-

Ma [, ska mepeTuHae Bei mami mpami?

88. HaspeniTs mpuKJa[ TBEPIKEHHS PO B3a€MHE PO3MIINEHHS MPAMUX, AKE:
a) COpaBIKYETHCS 1 Ha IJIOIMIWHI, i B IIPOCTOPi;
0) cupaBmKYyeThCA Ha IJIOIIWHIi, ajie He CIPaBIKYETHCA B ITPOCTOPI.

89. BusHauTe, AKMMU € JaHi TBePIKEHHS: CYIEPEUHHMHU UM IIPOTHJICKHIMU.
a) «Touku A, B i C nexxarb Ha oxuint nmpamiii» i «Touku A, B i C He
JIeXKaTh HA ONHINU HpPAMIili»;
0) «IIpami a i b He nexxkaTs B oxHili miaomuHi» i «IIpami a i b mapa-
JIeJIbHi»;
B) «IIpawmi a i b mexxars B ofgHil mioniuHi» i «IIpami a i b MumMobGiKHi».

( : Mopenioemo

90°. Vasirs sninii neperuny cTi, migjorn i cTesi KJIacHOI KiMHATH AK IpS-
Mi Ta BKasKiTh: a) TpU mapaJjejbHi IPAMi, SKi He Jie;KaTh B OAHIN IIJIOIIUHI;
0) n1Bi MuMOOisKHI TpsaAMi; B) ABI mpsAMi, 1110 IePeTUHAIOTHCA, 1 TPETIO IPAMY,
mnapaJjieIbHy OJHiN i3 HUX i MUMOOGIKHY 3 APYToOIO.

& 91°. CroncrpymoiiTe Mozesi mpocTopoBux (iryp, SKi MicTATH ImapajenbHi
1 MuUMOOiKHI mpsami.
92° HapucyiiTe Ha Iynkomy namepi mapanenorpam ABCD i Ttpame-
uito ABC,D (AD| BC,), axi nexars mo pisui Goxku Bix mpamoi AD. Bupix-
Te PUCYHOK i meperHiTs #woro mo mpamiii AD Tak, 1100 moOymoBaHi ¢irypu
He Jie)KaJu B onHii muomuHi. Yu 36eperiaca mpu meperuHi mapajejabHiCTh
npavmux? dxux came? Hassirs yci npami, axi pasom i3 mpsamoo AD ckJa-
IafoTh Mapy MUMOOIKHUX MPAMUX.

& 93° Hapucylite Ha nmynkomy namepi mapaJiejorpam ABCD. Bupixre pu-
CYHOK i meperHiTp Horo Tak, Imo0 YTBOPUBCSA IPOCTOPOBUM YOTHUPUKYT-
HuK ABCD. HasBith yci mapu MUMOOIMKHUX MPAMUX, III0 YTBOPUJIKCS.
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gR 94. Bacobamu mporpamu Geogebra uu iHImoro rpagiuHoro pegaxropa 3 mim-
TpuMKOi0 3D-Mogenr0oBaHHA HAPUCYITE IIapy IapajieIbHUX IIPAMHUX i mapy
MUMOOLKHUX TpaMux. [IporpamMuuMu 3acobaMu 3po0iTh IepIy mapy IIps-
MHUX KOBTOT'O KOJIBOPY, a APYyry — OJakuTHOro. IToBepHiTH pUCYHOK 3acoba-
mu 3D-MomeIfoBaHHS TaKUM YMHOM, 11100 OOMIBI mapu MPAMUX YABJISIINCH
napajeabHUMHU. I10TiM ITOBEPHITH PUCYHOK TAKMM UHHOM, I[00 Apyra mapa
yABJIAJIACh MApPOI0 MPAMUX, IO IIepeTUHaIThcA. HacaMKiHenb, IMOBEPHITH
PHCYHOK TaKHWM UMHOM, II[00 O0MABi Imapu mpAMHX HA BUIVIAL BigmoBimajn
yMOBi 3amaui. 3po6iTh BUCHOBKM 3 ITPOBEIEHOTO MOJAETIOBAHHS.

’@ Po3B'AasyeMmo 3apaui
PiBeHb A
95°. Busnaure, SKMM MOKe OyTH B3a€MHE PO3MIIeHHA NPAMUX a4 1 cC,
AKITO:

a) mpami a i b mepeTuHAOTHCA, a OPAMi b i ¢ mapaJienbHi;
0) mpami a i b mapasenbHi, a pami b i ¢ MuMOOGiIKHI.
3pobiTh BiAMOBiAHI pUCYHKM.
96. Mawo mumoOGixkHI mpsami a i b Ta Touky O, AKa He HAJEKUTH KO-
Hi1 i3 HUX. [{loBeniTh, 1m0 yepe3 TOUuKy O HEMOYKJIMBO IIPOBECTHU ABi mpsaMi,
KOJKHA 3 IKUX mepeTwHaJsa 0 oOuaBi mpami a i b.
& 97° IIpami AB i CD mumo6Gixkui. [osexiTs, 1o npsami AD i BC Takox
MUMOOIKHI.
98. IIpama a nexuts y miuomuei o. IIpama b napaJsenpHa npamiii a
i mpoxonuThk uepes TOUuKy B miomiuau o. I[oBemiTh, 110 mpAMa b TaKOK
JEXKUTH y ILJIOMIUHI .
99. Tourku A, B, C i D He jexaTb B OfHil miomuHi. JloBeaiTh, 110 IpaMa,
AKa IPOXOAUTHL uepesd cepenmuu Biapiskis BC i CD, mapajeinbHa IPSIMIiiA,
AKa IPOXOAUTH uepes cepeAuHU BiapiskiB BA i AD.
& 100.ITIapanenorpamu ABCD i A BCD He nexarsb B opHiil mmomwuni. [o-
BeliTs, mo ABB/ A, — mapaJejorpam.

PieHb b
101. Oawo mpawmi a, b, a, i b, npuuomy alla,, b|lb,. BusHaure B3acMHe
po3MimieHHA NpAMUX a 1 b, axkmo npami a, i b;:
a) mapaJiesibHi;
0) MUMOOiKHi.
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'k\ 102.TIpami m i n mumoOiskui. Toukn A i B Hame:xarh npamiii m, a Touxku C
i D — mpawmiit n. Y MmoxkyTh Biapisku AC i BD maTu CIiJbHY cepeguny?
BigmoBigb obrpyHTyiiTe.

103. IIapamemorpavMu ABCD i ABEF He jekarTh B OmHiN miommuHi. [ose-
IiTh piBHicTh TpuKyTHUKIB CBE i DAF.
104. Pom6 AMND i tpanemnia ABCD 3 ocuosoro BC He jexaTh B OLHil
TLJIOIITMHI.
a) Busnaure B3aemHe poamimnenHa npamux MN i BC.
0) 3HauAiTh miolry pomba, aximo MN =5 cm, BC=3 cm, a BucoTa
pomba IOpiBHIOE cepenHil aimii Tpamerii.

& 105. Tpanenii ABCD i AB,C,D mawoTh cuinbHy ocHOBY AD i He JexaTb
B opHi mimomusni, npudomy BC # B,C,.

a) HoBenirs, mo worupukyTHuk BB, C,C — Tpamenis.

0) 3HAUIITH OCHOBU TPHOX MaHUWX TpAIellili, AKIIO iXHi cepenHi JiHil

JOPiBHIOIOTHL 7 cM, 8 cM i 9 cMm.
106. IlnommHa O, IPOXOAUTEL yepes KiHelb A Binpisxa AB. Uepes kinens B
i Touky C maHOro Biapiska IpoBeAeHO HmapaJjebHi IpAMi, AKi mepeTuHaTh
IUIOIMUHY O B Toukax B, i C, Bigmoimmo. 3HaliAiTh:

a) BB,, axmo CC, =6 cm, AC:AB=3:4;

6) AB, axmpo CC,=4 cm, BB =6 cm, AC=8 cwm;

B) CC,, akmo BB =12 cm, AC=16 cm, CB=8 cm.
107. Mawmo muomunHy o i Bigpisoxk AB. Uepes KiHmi Bifpiska i iioro cepe-
nuny C IpoBeleHO MapaJiesbHi IPaMi, SKi MepeTHHAIOTH MJIOIINHY O, B TOU-
kax A,, B, i C, BignosigHo.

a) HoBenits, mo Touku A, B, i C, nexars Ha OfHiH mpaMiii.

6) 3naiigite CC,, akmo AA =6 cm, BB =10 cwMm.

PosrnaubTe nBa BUIAAKU — KOJHU Bif-
pisok AB meperuHae MJOMIMHY O i KOJau D
He IIepeTHUHAE. !

A\ . F,

& 108. TIIpama m He J€XUTHb y IJIOLIAHL
TpukyTHuKa ABC (puc. 55). Busuau-
Te B3aeMHe pO3MilmeHHA npamux DD, A B
i FF,. D m
109. Touka P He JeXUTH y ILJIOIIUHIL YO- W
Tupukytauka ABCD, touka K — cepenu- C

Ha Bigpiska PA. [oBexits, mo npami PB Puc. 55
i KD mumo6ixkHi.
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%

PiseHb B D
110. osexits, 110 Bi/ﬁ[piS.I{I/I, AKi cmo- > c
JIy4aloTh CepeinHU MUMOOIKHUX pedep (
TeTpaeapa, IEePeTHHAIOTLCSI B ONHIiM '
TOUIi I JiIATHCS I[i€}0 TOUKOIO HABIILJI.
111. Tourka P He HaIEKUTH ILIOIMHL '
kBagpara ABCD. [loBexits, m10 ipaMa, A

S

e :
AKa IPOXOAUTDH Yepe3 TOUKHU IIEPEeTUHY ‘ V

menian TpukytHukis PAB i PCD, na- o B,
panensua npamum BC i AD.
112. TIlapanenorpam ABCD i mio-
IUHA O He MAalTh CHiJIbHUX TOYOK
(puc. 56). Uepesa BepIIMHU Iapajieso-
rpaMa IIpOBeIeHO mapaJieJbHi IpaMi, AKi mepeTuHAaTh ILIOIMIUHY ¢ B TOY-
kax A,, B, C, i D, BignoBigHo. S3Ha#AiTs JOBXKUHY Biapiska DD,, AKII0:

a) AA, =7 cm, BB, =6 cm, CC, =11 cm; ©6) AA =a, BB, =b, CC, =c.
113. Bepmwuna D napagesorpama ABCD nexxurh y miaomuHi o. Yepes
Touku A, B i C mpoBeaeHO IapaJiejbHI IpAMi, AKI mepeTHHAOTH IIJIOILU-
Hy o B Toukax A,, B, i C, BizmoBigmo. 3HaigiTe KOBKUHY Binpiska BB,
AKIIO:

a) AA, =3 cm, CC, =13 cm; 0) AA =a, CC =c.

Puc. 56

«:2 MNoBTOpeHHA nepen BUBYEHHAM § 4

50

TeopeTuyHNN maTepian

® O3HaKM IIOAIOHOCTI TPUKYTHUKIB; [C 8 knac, § 11 j

o Teopema dauieca. [C 8 knac, § 6 J

3apaui

114. Ilpsama, mapamenbHa croponi AC TpukyTHuka ABC, mepeTuHae CTOpo-
Hu AB i BC B Toukax A, i C, Biamosizso. 8naiigite BC,, axmo CC, =3 cwm,
BA :A/A=3:1.

115. Bepmuuu A i D napasmenorpama ABCD je:xaTh y IJIOMIAHLI O, a Bep-
muau B i C He jexardb y 1mitn nuomiuHi. IIpama a JeXuTh y IJIOITUHL O .
Axum Moske OyTu B3aeMHe poa3MileHHA mpaAMux a i AB, a i BC? Yu moxke
npamva BC mepetuHaTy miaoiuHy o ? BucioBTe mpumyIeHHS.



§4 | NapanenbHicmb npamoi i NNOWUHU

4.1. O3HAKa napaneabHoCmi NPAMoi
i n1oWUHU

3 03HAKU HAJEKHOCTI IIPAMOI ILJIOIUHI BUILIN-
Bae, IO NpsaMa, AKa He HaJeXKUTh JaHid MHJIOITWHI,
He MOXKe MAaTU 3 IJIOIIMHOIO OijbIme ofHiel crinbHOL
TOUKHU. ¥ BUMNAAKY, KOJU IPsAMa i IJOIIWHA MAaloTh
OOHY CHiJIBHY TOUYKY, BOHM II€PETUHAIOTHCA. Po3ruisa-
HEeMO BUIIAZ0K, KOJIU IIpPsAMa i MJIOI[MHA He MaloTh
CHiTBHUX TOYOK.

O3Ha4eHHsA

T[quq i NNoWWHa HasMBaroTbCA napanenbHUMU,
AKLWO BOHU He MAaroTb CRiNIbHUX TOYOK.

Ha puc. 57 npama a mapaJiesbHa MJIOIUHI Of.

KopoTko 1e mos3HauamTh Tak: al|o.

Posrisapaiors Takoxk 6idpi3ku (npomeni), na-
panenvri naowuri, ToOTO Bimpisku (mpomeHi), aki
Je:XKaTh Ha IPAMUX, HapajieIbHUX ITif IJIOIIWHI.

BzaemnHe posmimieHHA NOpaAMol 1 NJIOIIUHU npsmoi i mwIomuH
B IIPOCTOPi MOYKHA BimoOpasuTH 3a JOIOMOTOI0 TAKOl
CXeMHU.

o

Ilpama i momuaa

— T~

He MAOTh CHiJILHUX
TOUOK (TIapaJiesibHi)

MAaIOTh CHiJIbHI TOUKH

/\

MaloTh OijibIlle Bim omHiel
CHiJIbHOI TOUKM (IpaMa
HAJIE}KUTDH ILJIOIMHI)

MaioTh OAHY CHiJIbHY
TOUKY (II€peTUHAaIOThCS)

Puc. 57. ITapanensHicTb
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Y mporieci po3B’sa3yBaHHA 3aJa4 JOBOAUTHU Bif-

’g CYTHICTB CIIJIBHUX TOYOK NIPAMOI i mjaormumHu (TOOTO
BCTAHOBJIIOBATH iX IapaJejbHICTh 3a O3HAUEHHSM)

He 3aBXKIu OyBae 3pyuHo. ToMy moBenemMo BiAIIOBigHY

03HAKY mapaJieJbHOCTI.
ol b

Teopema

Puc. 58. [To noBeneHHs . .
(03HAKa napanenbHoCcmMi NPsAMOT | NNOWUHU)

O3HAKU ImapajebHOCTL
npAMOi i MJIOITUHN

QKLLI,O npama, gaKka He HanexwuTb NAOLWMWMHI, napa-

> nNenbHa AKiki-Hebyab NpaAMil Li€l NNOWUHU, TO
¥ s = . X .
- 7 Y BOHG napanesibHa i Camii NNOWUHi:

i %ﬁ (a;f a,bca,all b) =alla.
" "‘-'—'il“i —— e = S
’:.‘ =

JloBedeHHs

[J Hexaii mpAMa a He HAJEKUTh ILIOIIAHI O
i mapaJjiesibHA MPAMINA b, IKa JIEKUTH Yy IiH ILJIOIIU-
Hi (puc. 58). IIpoBememo uepes ImapaJesbHi Ipami a
i b mmomuuy B. Ilmomuen o i B meperuHarThCS
mo mpamii b. AKOm miomumHA O 1 OpAMa a Maau
CIiJIbHY TOUYKY, TO BOHA HAaJeKaJja Ou mpaAmiii b.
ITe memosxkamBO, OCcKimbKuM a||b 3a ymoBor. Otixe,
nopsaMa a i ImJIoIMuHA O mapaJjejabHi. M

Haoune ysBJIeHHA mpo mapaJieJbHICTH IPAMOI
Puc. 59. [lpuknanu npsmoi, 1 IJIOMMHE JaloTh JiHII eleKTpomepenad, MpOKJa-
HapaJIebHOI ILTOMUHL IeHi mapaJiesibHO moBepxHi 3emui (puc. 59, a), rim-
HacTuuHi criopyau (puc. 59, 6) Torro.

ﬂ 3aaava

HoseniTh, WO Yepes OAHY 3 ABOX MUMOGIXHUX nps-

4 8 MUX MOXHA NpOBeCTU MNMOWUHY, NapanesibHy Apyriid
Npami.
¢ 2 Posg'azaHHa
o —\D'\ Hexalh npami AB i €D mumobixHi (puc. 60). 3a Teo-
peMoro Mpo iCHYBAHHS i €AUHICTb NpAMOI, napanesibHol
Puc. 60 AGHIY, npoBeaemo 4Yepes Touky C npamy CE, napanesb-
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Hy AB. Yepes npami €D i CE nposesemo nnowuHy 0. (3a Teopemoro nNpo NpoBeAeHHs

NMOWMHU Yepe3 ABi NpaAMI, WO NepeTUHaroTbes). OCKINbKU NIOWMHA O MICTUTL Nps-

My, napanenbHy AB, TO 3a 03HAKOFO MAPASIEsIbHOCTI MPAMOT i NNOWUHU NNOWUHA O

napanenibHa npamii AB.

4.2. Bracmusocmi npsimoi, napanenbHoi
NAOWUHI

Teopema
(Bnacmusicmb npsiMoi, napanenbHOi NOWUHI)

SKWo npsma napanesnbHa NMOWMUHI, TO Yepes byab-
SKY TOYKY AAQHOT MJIOWMHU MOXHA NpOBecTU nps-
My, WO NexuTb y UiW NNOWMWHI Ta napanesibHa
AGHIY NpaMild.

JoBedeHHA

[J Hexaii mpama a mapaJiejbHa ILJIOIIWHLI O,
TOuKa A HaJNeXUTh IomuHi o (puc. 61). 3rigmo
3 TEOpeMoI0 PO IIPOBEIeHHA IIJIOIIUHU Uepes MpH-
My i TOUKYy IIpPOBeJeMO uepe3 MPAMY @ i TOUKy A
momuuy B. Toxi muomuum o i B MawTh CHiIbHY
TOUKy A, OTiKe, IEPeTHUHAIOThCA II0 IPAMiil b, AKa
IPOXOAUTH uUepe3d I[I0 TOUKy. TakKuM UYMHOM, IIPS-
Mi a i b mexxars B omuiti mmomwmui . Kpim Toro,
BOHUW He MAaIOTh CIIJIbBHUX TOYOK, OCKLJIILKUW mpAMa a
mapaJjieibHa IJIOIWHI O, a mpAMa b JeXuTh y i
miaomuHi. OTKe, 3a O3HAUEHHAM MOapajeJbHUX IIPd-
mMux allb. B

IIToiiHO MOBENEHY BJIACTUBICTh MOMKHA 00 € THATHU
3 03HAKOIO IIapaJjieJIbHOCTI MPSAMOI i ILJIONTUHU B OX-
He TBepI)KEHHA — He0oO0xi0HYy i docmamuio ymoey
(kpumepiil) napanenvhocmi npamoi i NAOUUHU:

ONA Toro wob6 npsma, AKa He HaNeXuTb AaHill MO MHI,
6yna napanenbHa AaHil NMAOWMWHI, HeobxigHO i gocTat-
HbO, W06 Yy AaHI NNOWWMHI iCHYBana npsima, NapanefbHa
DaHin.

Puc. 61. [lo noBeneHHA
BJIACTUBOCTI TPAMO],
rmapaJjejabHOI ILJIOIIUHI
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7

]

m
Puc. 62
a B
B b
o C°
Puc. 63

54

OnopHa 3aaava
(npo npsmy, napanenbHy ABOM
NOWUHAM, WO MepeTUHArOTHCS)
AKwo npsma napanenbHa KOXHIA i3 ABOX NMOWMWH,
WO nepeTUHAIOTbCA, TO BOHA napanesibHa NpAmin ix
nepetuHy. [oseniTe.

Posg'azaHHs

Hexalh npama m napafienbHa KOXHilA i3 ABOX nno-
WWH o i B, 9Ki NepeTUHarOTbCa No npamiti ¢ (puc. 62).
TTosHauMmo Ha npamiin ¢ Touky C. 3rifHO 3 BNACTUBICTHO
Npsmoi, napanenbHoi NNOWMHI, Yepe3s TOUKy C MOXHa nNpo-
BeCTWU Mpsmi a i b B nnowwuHax o i B BiANOBIAHO, MpUYO-
My al|lm, b||m. Ane npoeeaeHi Npsmi MatoTb CRINbHY TOY-
Ky C, 0TXe, 36iraroTbCca OAHA 3 OAHOKO i 3 NPAMOLO C. Takum
YUHOM, m|| c.

3aaaua
Yepe3 TOUKYy, SKa He HaANexuTb AAHIKW Npamii, npo-
BeAiTb NNOWMHY, napanesibHy AAHIK MpsMmiid.

Posg'azaHHs

Hexali Touka B He HanexuTtb npamin a (puc. 63).
3a Teopemoro MpoO MNpoBeAeHHA MMOLWMUHU Yepe3 Mpsmy
i TOUKY NpoBefemo Yepe3 NMpsmy a i Touky B nnowuHy B.
Y Uil nnowwuHi 4epes TOuKy B nposeaemo npsmy b,
napanenbHy AAHIW npsamiti a. Bubepemo nosa nnowm-
HOO B AOBINbHY TOuky C i nMposeAemo 4epe3 TOUKy C
i npamy b nnowwmHy o. TINoOWKWHA o He MIiCTUTL AaHy
npamy a, ane MicTuTb npsamy b, napanenscHy a. OTxe, 3a
O3HAKOFO MapasnesibHOCTi NpAMOT i NNOWUHU al| o, To6TO
NNOWMHG o LWYyKaHa.
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3anumaHHsa i 3adavi

& O6roBopioeEmMo Teopiio

&

&

116°. Hano xy6 ABCDA,B,C,D, (puc. 64). Ha-
3BiTh:
a) pebpa, mapaJenabHi miomuri BCC;
0) mJIONIMHUW TpaHell, mapaJjeyibHi pe-
opy AD.

117.. Bigpisok AB i mjgomuuHa 7Y He MAalOTh
CIIiJIPHUX TOYOK. UM mpaBUJILHO, IIO:

a) Bimpisok AB mapaJieIbHUY IJIOIIMHI 7 ;
0) mpama AB mapaJieabHa IJIOIIWHI Y?

118. IIpsma a mapaJjenbHa maomuHi o. Yu
IPaBUJILHO, IO IPAMAa @ IapajiejibHa Oyab-aKiii
mpamii maomuan o ? Yu mpaBUILHO, M0 B ILJIO-
mUHI O icHye mpsaMa, mapajiejbHa IpaMinn a?

119. Yu mokHA BBa)XaTu NPABUJLHUM TaKe
(GOopMYyJIIOBAHHS O3HAKM IMapaJjieIbHOCTI mpsaMoi
i mmomuuu: «IIpsma, mapajienbHA AKiN-HEOyIb
OpAMifi JaHOl IJIOIMIWHY, MapaJjejbHa I camii
miouHi»? BigmoBigek obOrpyHTyIiTE.

120. IlepersamiTh aHrIificbKOIO (UM iHIIOIO iHO-
3eMHOI0 MOBOI0) ocHOBHi (axtu § 4. IIpokoH-
CYJbTYHTECh 31 BUMTEJIEM iHO3EMHOI MOBU IITO/O
OIPaBUJLHOCTI IepeKJiany.

1271. IlepersaamiTh aHrIificbKOI0 (UM iHIIIOIO iHO-
3eMHOI0 MOBOIO) YMOBY Ta BJIAaCHE PO3B’SI3aHHA
sagaui 119. OO6GroBopiTh po3B’A3aHHS 3 OIHO-
KJACHUKAMHU i OJHOKJACHUIAMM B UYaTi Ha
OyIb-AKil BigmoBimHi# miaatdopmi B meperxi Iu-
TepPHEeT.

122. VYV rerpaenpi PABC (puc. 65) mpoBeneHo
nepepis KLMN, napajgenbuuii npamiii PB. dxum
€ B3aeMHe posMmimenua npavmux PB i KL, PB
i MN? BignoBigb o6rpyutryiire.
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-
C

& & &

Puc. 66

123. Ha puc. 66, a—6 moOygoBaHO Iepepisu Te-
Tpaeapa ImoIHAMHU. YU € HA JaHOMY PUCYHKY
moMuJaKu? SIKIIO €, Y YOMY BOHU IIOJISATAIOTH?
124. Cropona BC tpuryTHuUKa ABC napaJeib-
Ha MJIOIIWHI O, IKa MicTuTh Bepiuuy A. ILio-
muan ABC i o mepeTHMHAIOThCA MO TPAMIiii [
(puc. 67). Uu ¢ mumobi:kuauMu upami BC i [?
Bigmosige obrpyHTYyiiTE.

‘ : Mopgenioemo

56

125 IIpami a i b mapanenpHi miaomuHi o. AKuUM Moxke OGyTH B3aeM-
He PO3MiIlleHHs mAaHUX OpAMUX? 3MOAEJNI0NTe BCi MOMKJINBI BUIATKH.
126°. IIpama a i miommHA O HOapajeiabHi mpamint b. AxuM Moske GyTH
B3a€EMHE PO3MIIeHHA NPAMOI a i1 maommuHu o ? 3MOIEII0ATe BCi MOMKJIMBL

BUIIAIKMU.

127°. HapucyiiTe Ha apKylIi Iynkoro mamepy rtpamnerino ABCD (puc. 68).
Pospiskre pucynok mo Biapiskax AB, BC i CD Ta BifirHiTh Tpamneliito mo Bija-

pisky AD rak, 1100 mJoIIMHA TpAarelii i miro-
IMUHAa apKyIia He 3b0iranuca. K posmirmeHa
npama BC BigHOcHO miommuu apkyma? Bing-
TOBiZIb OOTr'PYHTYIiTE.

128. Bacobamu mnporpamu Geogebra um iH-
mroro rpad)iuHOro pemakTopa 3 IIiATPUMEKOIO
3D-mopeioBaHHA 300pas3iTh IpaAMYy, HapaJieib-
HY ILIOHIKHI. 3MozeoiiTe rpadiute BigTBOpEH-
HS BJIACTUBOCTEN IIPAMOI, IapaJieJibHOI IJIO-
IITMHI.

Puc. 67

gidiznymu

Puc. 68
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129°. CroHcrpyroliTe Mozenb, AKa BigoOpaxae ymoBy: «ILmomuua, 1[0 He
30iraeThbCs 3 IJIOM[MHOIO0 TPUKYTHUKA, IPOXOAUTH Yepes CepeauHn JBOX H0ro
cropin». fIK posmiIieHi CTOPOHN TPUKYTHMKA BiJHOCHO JAaHOI IJIOI[WHN?
Bignosigb oOr'pyHTyITE.

(V8 Po3B'A3yemo 3apaui

PiBeHb A

130°. IIpama a mapaJjieJlbHA IJIOIIWHI O, a IMpAMa b MepeTHHAE HIPAMY d.
Axum moxxe OyTy B3a€eMHe PO3MIINIeHHA HPAMOI b i mrommuum o ?
131°. OcmoBa BC rpamnernii ABCD mapajenbHa IaomuHi [, AKa MIiCTUTH
Toury A. HoBenirs, 1m1o:

a) ocHoBa AD pmaHOl Tpamerii JIeXKuUTh y mjoiuHl [3;

0) cepenus JiHiA maHol Tpamerlii mapaJjejabHa IJIOMIMHI 3.
132°. Bepminau B i C nmapanenorpama ABCD HajlexaTh IJIOIIWHI O, AKa
He 30iraeThcA 3 TJIOMIMHOIO mapaJiejiorpama. loBenith, 1mo nmpsama AD ma-
pajiesnbHa IJIOMIUHI O.
133. [oBexirTs, 1110 Yepe3 TOUKY, AKA He HAJEKUTh JAHIN IJIOMIUHI, MOMKHA
IIPOBECTU IIPAMY, IlapaJieJbHy AaHIN IIJIONIMHI.
134. TLmomuuu o i f mepermHaTbes Mo mpsaMii c. [Ipsama a mapaJjeabHa
npAMifl ¢ i He HaJXeXUTH KOAHINM i3 mmomuu o i B. Hoeexmith, 110 al|o
iallP.
135. Ilmomumua, mapanenbHa cTopoHi AC TpuryrHuka ABC, neperuHac
croporu AB i BC B Toukax A, i C, BigmosizHo.

a) HoBenite moxibuicTs TpukyTHUKIB ABC i A BC,.

0) 3maiigite cropory AC, akmo A,C,=4 cm, BA :BA=2:3.
136. Bepmuna C tpuxkyTHuKa ABC He HaJIEKUThH ILJIOIMAHI O, AKa MICTATH
cropory AB. Ha croporax CA i CB mossaueHo Touku A, i B, BigmosingHo,
npudomy CA, :CA=CB, :CB=3:5.

a) HoBenits, mo npama A B, mapajejbHa ILJIOIIUHI Of.

0) 3HalifiTe NoB:KUHY Binpiska A B, axmo AB=25 cwM.

PiseHb b
137. Ilpama a He JeXWUTh y IJIOIIWHI . OBemiTh, IO KOJU NPAMa a
i mromuHa O mapajeabHi Ti¥i camiit mpamiil b, TO BOHU mapaJiesibHI Mik
coboro.
138. MoeexiTh, 110 IJIOI[MHA, KA MIEPETHUHAE ONHY 3 OBOX IIapaebHUX
NPAMUX, IEPETUHAE 1 APYTry IpPAMY.
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139. «fIkmo npama mapaJieibHa JiHil IIepeTuHyY ABOX ILIOIMAH, TO BOHA
mapaJieJibHa KOMKHIN i3 manmx miomiuH». CKOpUTYHTe JaHe TBEPIKEHHSA
TaK, 11100 BOHO CHOPaBAKYBAaJIOCS, i JOBEIITH CKOPUTOBAHE TBEPIKEHHI.

140. IIpama a mapaJjenbHa maonuHi o. Yepes ToUuKy B ILIOIIUHKA O, IIPO-
BeJleHO npAMYy b, nmapasiensHy a. I{loBenits, mo bcCo.

141. TlpouwuraiiTe i HOBEmiTHL TBEPIJKEHHSI:
(allb,aca,bcB,aNP=c)=(blla,allp).

142. $§Kio ABi MJIOIIMHY, AKI IEPETUHAIOTHCA 10 IPAMIA ¢, IePEeTUHAITH
TPeTIO IJOIMHY 7Y IO IapajieIbHUX NPAMUX, TO c||7Y. HoBeniTs.

143. Mosezirs, [0 dYepes AaHYy TOUYKY IIPO-
cropy C MOKHa IIPOBECTU HIPAMY, AKa II€PETU-
HA€ KOXKHY 3 OBOX MUMOOLKHUX HPAMUX a i b
(puc. 69).

144, 3o6pasiTe mnepepis TpUKyTHOI mnipami-
nu PABC 1joInHO0, siKa IIPOXOAUTHL uepes ce- *
penunu pebep PB i BC mapajenbHO pedpy AB.
BusmauTe BuMJ MHOTOKYTHHKA, IO YTBOPHUBCSH.

145. Bo6pasite nepepis xky6a ABCDA,B,C,D, Puc. 69
IIOIMHO0, SIKA [IPOXOAUTH Yepes CePeJVHU De-
6ep AB i BC napaJiesnbHO pebpy BB, .

146. Buxopucrosywoun rpadiuauii pegaxTop Geogebra, DG um immmii,
HAJIAIITOBAHUN [OJId BUKOPUCTAHHSA AHIJIINMCHKOIO (UM iHIIIOIO iHO3eMHOIO
MOBOIO), PO3BSAKITH 3amauy 145. 3pobiTs mpeseHTaIliio, sxa 6 BigTBOprOBaja
BCi KPOKU TOOY/IOBH.

147. TIlmomuua o mapaJenbHa cTopoHi AC TpuryTHuKa ABC i mpoxomguTs
yepes cepequHy cTopoHu AB. IloBemiTh, IO IJIOIMHA O IPOXOIUTH Uepe3
cepenuny cropouu BC.

PiBeHb B

148. OmnwniriTe moOyHOBY:
a) mpaMoi, AKa JIEKUTH y OaHill NJIOIMMHI O i mapaJsienbHa AaHii
npamiit [ (po3TyIsTHBTEe BCi BUIIAAKM B3a€EMHOT'O PO3MIITeHHSA HIPAMOI [
i momuHEM QA );
0) IJIOIMMHM, AKA IIPOXOAWUTH Ueped JaHy NPAMY a i mapaJjiesbHa
maHil nmpamiii b (posTyISHBTE BCi BUOAMKW B3aEMHOTO PO3MIiIeHHS
npaMux a i b).
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149. Omnwnrites 1mo6ynoBY:
a) mpAMOl, mapaJiesibHOI KOMKHIN i3 ABOX MaHWX MJIOIWH, IO IIepe-
TUHAIOTHCS;
0) IJIOIIIMHY, ITapaJieIbHOI KOMKHIN i3 ABOX JaHUX ONPAMUX, IO IIepe-
TUHAIOTHC.
150. Sximo Tpu IJIOLIMHM, SKi He MAalOTh CIIJIbHOL IPAMOI, IOIAPHO IIe-
PeTHHATLCA, TO HPAMI IX ImepeTuHy a0o IapaJjejbHi, a00 IIepPeTHHAIOTHC
B onHi¥ Toumi. [loBeniTs.
1571. Hosegits, mo B Terpaenpi PABC npsama, gKa IPOXOAUTh Yepes TOUKHU
nepeTuHy MmefniaH TpukyTHukis PAB i PBC, napajaenbHa 1iomnuHi ABC.
152. Touka M He nexuTsh y miaoiuHi mapasenorpama ABCD. IloGynyiiTe
Jiniro nmeperuny maoinud MBC i MAD.

° MNoBTOpeHHA nepes BUBYEHHAM § 5

&

TeopeTuyHNn maTepian

® O3HAKM PIBHOCTI TPUKYTHUKIiB; [C 7 knac, § 8, 10, 13 j
® O3HaKM IIOAiOHOCTI TPUKYTHUKIB. (C 8 knac, § 1 j
3apaui

153. CropoHu TPUKYTHHUKA NOPiBHIOITEL 4 ¢M, 5 cM i 7 cM. SHAUAITH CcTOPO-
HU TPUKYTHUKA, HOAI0OHOr0 JAaHOMY, SIKIIIO MOT0 IepuMeTp AOpiBHIOE 48 cMm.
154. Tourkm A, B i C He HajmexaThb ILIOIIUHI O. Yu mepeTHMHAETHLCS ILIO-
IMHA O 3 MIJIOIMHOI0, AKa MIiCTHUTh maHi Touku? PosmisHbTe BCi MOMKIMBI
BUNAIKM, BIUCJIOBTE IIPUIIYINEHHsS. 3MOesIoNTe BigmoBigHi cuTyariii saco-
bamu mporpamu Geogebra uu iHIoro rpadgiuHoro pegaxTopa 3 MiATPUMKOIO
3D-momemoBaHHA.
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5.1. NMapanenbHi NAOWUHU B NpocmMopi

BigmoBigHO 1m0 akciomMu ImmepeTWHY IJIOIMUH OBl
IJIOIITUHY, AKi MAaOTh CHiJIBHY TOYKY, IEPETUHAIOTH-
cAa o npAmiti. PosrimsgsHeMo BUnaioK, KOJIU IBi 1JI0-
IUHYU HEe MAIOTh CIIJIBHUX TOYOK.

O O3HA4YeHHA
[Bi nnowuHU HasmuearoTbCa nNapanenbHUMMU, SKLLO
BOHU He MarOTb CRifIbHUX TOMUOK.

p

Ha puc. 70 300paxeHo mapaJjeibHi IIJIOIIU-
HE o i B. IXx mapasenpHiCTH KOPOTKO 3amlmCyOThH
rak: o|B. OT:Ke, MOKJIMBI IBa BUIAJKVM B3a€MHOIO
PO3MillTeHHA IIJIOIIUH Y IIPOCTOPi.

Puc. 70. ITapanenbHi
IJIOIIVHA

[Bi nuomuan

T~

MAaIlOTh CIILJIbHI TOYKM (IIe- He MAalOTh CIIiJIBHUX
PETUHAIOTHCS) TOUOK (TTapaJjesbHi)

A moBeleHHSA HapaJieIbHOCTI IJIOIIUH 3PYYHO BUKOPUCTOBYBATHU
BiAMOBiAHY O3HAKY.

Teopema
(03Haka napanenbHOCMi NAOWUH)

SAKWO ABI NpaMI, aKi NepeTUHaroTbCs, OAHIET NIOWUHU BiANOBIAHO Na-
panesibHi ABOM NMPSIMUM APYrol NNOWUHU, TO Ui NSAOWUHU NapanenbHi:

(a,ca,a,ca,a,Na,=Ab, cB,b,cB,allb,a,lb,)=
=aollp.
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JoBedeHHs

[0 Hexait npami a, i a, nimomunu o,
AKi mepeTwWHAaIOThCA B TOUIlli A, BigmoBimHO
mapaJsenbHi nmpamMum b, i b, niomuHm
(puc. 71). Oosenemo, mo ol B.

Ilpunycrumo, 110 miaomumeun o i B He
napaJenbHi. Tomi 3a akcioMoio IepeTHUHY IIJIO-
IIMH BOHY MAIOTh CIILJIBHY IIPAMY C. 3a O3HAa-
KOIO IIapajieJIbHOCTI IPAMOI i HJIOIITUHU IIPs-
Mi a, i a, mapamensHi miomuHi B. 3 mBOrO
BUILJINBAE, IO JaHI IPAMIi He IepeTUHAIThCS
3 MPAMOIO ¢, AKA HaJeKUTh maoruHi . Toxi
npami a, i ¢, a TakoX a, 1 ¢ JeKaTh B OfHINA
IJIOIIWHI O 1 He MepeTHHAIOTHCA, TOOTO @, || C,
a, ||c. Mu orpuMasu cynepedHicTb, OCKiJIBKHI
yepes3 TOUKY A He MOKYTb IIPOXOIUTH ABi
npAMi, mapaJenabHi c¢. 3Bifcu BUILJIUBAE, IO
Hale npunyieHusa xubue, Tooro o||. Teo-
pemy moBeneHOo. M

OsHaKy mapaJjejbHOCTI IJIOIITUH MOKHA
copMyJIIOBATH IIe 1 B TaKUH CHOCi0: AKLWO
ABi NpAMi, AKi NnepeTNHaTbCA, OQHIEI NOWWHN
napanenbHi Apyrin NAOWWHI, TO Ui NAOWUHN
napanesbHi.

CaopaBpgi, y mpoiieci moBemeHHs O3HAa-
KU TapaJieJIbHOCTI IIJIOIIMH MU ITOKAa3aJiu, IIo
KOXKHa 3 IPAMUX a, 1 a, IapaJejbHa ILJIO-
muHi B, a BXKe 3BiJCM OTPMMAaJIM BHUCHOBOK
TEeOpPeMMU.

3 03HAKH! MHapaJIeIbHOCTI IIJIOIUH BU-
ILJINBAE, 110 IJIOMMHY MPOTUJIEKHUX IrpaHei
mapaJiejerninesa, 30KpeMa NTPAMOKYTHOTO,
napaJjiesbHi. ToMy MomenaMmu ImapaJjelbHUX
IJIOIIIMH MOKHA BBAYKATHU IIEPEKPUTTS B HO-
BOOYZIOBi, CTeJI0 I HiAJory KJacHOI KiMHaTH
abo ii mporujae:xkHi crinu (puc. 72 a, 6).

IIloiiHO moBemeHa TeopeMa BKasye Ta-
KOJK CII0oci0 moOymoBU ILIOLIUHY, IIapajelbHOl
maHiil. 3acTocyemo Iieil croci0d Ha IPaKTHILi.

Puc. 71. [Jo noBefeHHsT 0O3HAKU
apaJieIbHOCTI IJIOIUH

Puc. 72. IIpuraagu
rnmapajejJbHUX ILIOIUH
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Puc. 73. ITooygoBa
IJIOIIUHU, ITapajebHOL
IaHiil IIommHL

Puc. 74. lo o0TpyHTYyBaHHSA
€IUHOCTI ILJIOIIUHU,
mapajeabHOl faHin
TLJIOIITUHI

OnopHa 3apava
(Npo iCHYBGHHA i €AUHICTb NNOWMUHU,
napanenbHOT AAHIM NJOWUHI)
Yepes TOuKy nosa AAHONO NMOWUHOKO MOXHA
npoBecTU NMOWUWHY, NapanenbHy AGHIWA, i TiNbKU
oaHy. [osenaits.

Posg'azaHHs
IcHyBaHHA. Hexalh Touka A He Hanexutb nno-
wuHi o (puc. 73). TTposenemo B NAOWMHI o nps-
Mi a, i a,, WO nepeTuHaroTbca. Yepes Touky A

nposefemo npami b, i b,, BianosiaHo napanenbHi
npsmum a, i a,. Tlposeaemo yepes npsmi b, i b,
nnowuHy B. Todi 3a 03HAKOKO NapanenbHocTi no-
WMH Bllo.

€avHicte. [losepemo metoaom Bia CynpoTue-
Horo, Wo nobyaosaHa nnowuHa B eauHa. TTpuny-
CTUMO, WO iCHYE NIOWMHA Y, KA NPOXOAUTL Yepes
TOUKY A, BiAMIHHa BiA B i napanenbHa NNOWUHI o
(puc. 74). OckinbKK NNOWMHU B i Y MatOTb CRINbHY
TOYKY, BOHW MepeTUHaroTbCs Mo AesKik npamin c.

3a 03HAYeHHSM MapanesibBHUX MIIOWUH NNOoWm-
Ha 0 He Mae CniflbHUX TOYOK i3 NAOWUHAMMU B i Y,
oTxe, byAb-sKa Mpsma NJOWMHU o NapanenbHa

KOXHil i3 nAowuH B i vy, T06To napanenbHa Npsamiii

X nepeTWHy ¢ (BiAnoBiAHY OMOpHYy 3aAavy po3rns-

HyTo B n. 4.2). Toai Yepe3s 6yAb-aKy TOYKy MNoOWMU-
HU o MOXHa nposecTu 6e3niy Npammx, napanenb-
HUX C, WO HeMOXIUBO.

OTxe, nnowmHa B, sKka napanesibHa NNOWUHI o
i NMpoxoauTb Yepe3s TOYKy A, €AMHa.

Is moBenenoro (pakTy, 30KpemMa, BUILIUBAE, 1[0 06i NAOWUHU, nAPALENbHI
mpemiil, napanenvHhi mixe cobor.
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& OnopHa 3aaava

(npo napanenbHi NMOWMWHW, WO MpOXOASATbH
yepes ABi MUMOGIXHI Npami)
Yepe3 ABi MUMOGiIXHI Npami moxHa nposecTU BiANOBIAHO ABi napanenbHi Nno-
WWHKY, NPUYOMY TaKa napa MJOWMUH eauHa. [oseniTb.

Posg'azaHHs
Hexail AaHO MUMOGixHI npami a i b (puc. 75). Yepes

AOBINbHY TOYKY MPAMOi a MposeAemo npamy a,, napa- ><
nenbHy b, a 4epe3 AOBIMbHY TOUKy npamoi b — nps- b

My b,, napanensHy a.

TTnowuHa o, nposeaeHa uYepes npami a i a,, 1

30 O3HAKOHO NapanesibHoCTi NIOWWH bGyae napanenb-

HOO MIIOWWHI B, KA NpoxoauTb Yepe3 npsmi b i b,.

Hosenemo metonom siA CynpoTUBHOMO, WO napa Puc. 75
NAOWMH o i B eauHa. [ns uboro mpunycTtumo, Lo
icHye napa napanenbHUX nnowuH o i B, BiAMIHHUX BiA o | B, sKi Takox 3aa;o-
BOJIbHAFOTb YMOBY 3aAavi.

Ockinbku npsma b nexutb y nnowuHi B, B'|la’, 7o b o’. TTnowmHa, aKka MictuTsb
npsamy b i Touky A — TOUKy nepeTUHy Mnpamux a i a,, nepeTUHae NAOWUHY o no
npamiti a’, napanenbHii b. Ane 3a Teopemoro MpO iCHYBAHHA i €AUHICTb Npamoi, na-
panensHoOi AaHiK, npami a, i a’ 36irarotbea. Toai NnowwmHa o, AKa MICTUTL NpsSmi a
i a,, 36iraeTbcsa 3 NMOLWMUHOO 0.

AHANOriYHO AOBOAUMO, WO MAOWMHU B i B’ Takox 36iraroTbes.

OTxe, o i B — €AWHa Napa WYyKAHUX MMOLWUH.

5.2. Baacmusocmi napaneiabHux niaowuH

Posrianemo aBi HalBaKJIWBIIII BIACTUBOCTI mapaJjieIbHUX IIJIOIIWH.

Teopema (BAacmusocmi napanenbHUX naousuH)

AKWOo ABI NMOWMHU NapanesbHi, To:

1) npami, No SKUX BOHU MepeTUHArOTLCA 3 TPeTbOHO MIIOWMHOKD, NapanesbHi;
2) BiApi3KU MNapanieNlbHUX MNpAMUX, WO MICTATbCA MIX HUMM, PiBHI.
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Puc. 76. o noBeneHHA
BJIACTHUBOCTEHN
nmapaJieIbHUX IJIOIAH

P
A B
o ," 'IC “\
[\
AWBI
B ¢,

64

JloBeOeHHs

[ Posriiauemo o i f — maHi mapaJesbHi mio-
ITUHA.

1) Hexait nyommHa Y HepeTUHae JaHi IJO-
IUHY 10 IpaMux a i b sBigmosiguo (puc. 76, a). Io-
Bememo, 1o allb.

Ilpami a i b snexkars B OmHiN niommHi Y
i He mepeTHWHAIOTBHCHA, alKe TOUKA iX IIepeTuHy Oy-
Jga 0 CIOiJIBHOIO TOYKOMO IIONMH ¢ i B, mo cyme-
peunJio 6 ymosi. OTike, 3a O3HAUEHHAM MapaieIbHIX
npamMux allb.

2) Hexaii mapanensHi nmpami [ i [, meperu-
HAIOTh JaHI IJIomuHU B Toukax A, B, i1 A,, B,
BigmoBizHO (puc. 76, 0). HoBenemo, mo A B, =A,B,.

YorupukyTauk A B A,B, — mapajejorpam,
ockinpku A B, || A,B, 3a yMOBOIO, & IJIONIMHA, BU-
3HAaUeHa IapajleJJbHUMU OpaMumu [, i [,, mepern-
Ha€ JaHi IJIOIIWHU IO IapajejJbHUX OpaMux A A,
i B,B, BixmosigHo.

Tomi A, B, =A,B, AK OPOTUJIeKHI CTOPOHM Ia-
panenorpama. ®

3aaaua
Yepes Touky P nposeseHO Tpu npomeHi, ski nepe-
TUHALOTbL MapanesibHi NNOWMHU o i B B Toukax A, B, C
i A, B,, C, sianosiaHo (puc. 77). Josenitb NoAi6HicTb
TPUKYTHUKIB ABC i AB.C,.

Po3s'a3aHHa
3a BNACTUBICTHO NapanenbHUX MNAOWUH NNOWMUHA
npamux PA i PB nepeTuHae AaHi napanesnbHi NAOWWUHU
no napanenbHUx npsmux AB i AB,. 3siacu sunnusae,
WO TPUKYTHUKU PAB i PA B, nogibHi 3a ABoma KyTamw,
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oTxe,

AB _PA _ PB

AB PA P

= =k. AHanoOriyHo AOBOAUMO NOAIGHICTb TPUKYTHUKIB PAC i

PAC,, PBC i PBC,. Ockinbku Ui napu TPUKYTHUKIB MarOTb i3 TPUKYTHUKamu PAB

i PAB, cninbHi cTOpoHU, TO KoeillieHT noAi6HOCTI Takox AopisHroe k. OTxe,
AB BC AC

AIBI [ Blcl I AICI

Hana 3azada Mae IjikaBe y3arajbHeHHA: nepe-

pi3 nipamiou niouwuHOI0, NAPALELbHOI0 NAOWUHL
OCHO8U, € MHO2OKYMHUKOM, NOOIOHUM OCHO6I ni-
pamiou.

3anumaHHsa i 3a0aui

Q O6roBsopioeEmMo Teopiio

155° Ilnommem o i P mapanenbui. Yu mpa-
BUJIBHO, IIO:

a) Oyap-AKa MpAMa IJIOIUHYU O IapaJiesb-

Ha miomuHi ;

0) Oyab-AKa MpaMa IJIOIUHU O IIapaJiesib-

Ha Oynb-AKii npamiit moomuar B?
156. Ilepexknanits aHrIiiceKoio (abo iHIIOIO
1HO3eMHOI0 MOBOIO) TEPMiHM «IapaJjieJbHi MJIOITH-
HU», «IpAMa HAJEKUTh IJIONMHI», «IpAMa ma-
pajieJibHA IIJIOIMWHI», «iCHYBaHHSA», «EIUHICTBb».
IlepekmamiTh yMOBY Ta BJIaCHE PO3B’sIBaHHS 3a-
nmaui 155. ¥V dopywmi Ha Oynb-akiit InTepueT-m11aT-
¢dopMi CTBOPITH TeMy IIOAO OOTOBOPEHHS AAHOI
3amavi. 3aJydiTh 0 OOrOBOPEHHS CBOIX JPY3iB
Ta MOAPYT.
157°. Oano xy6 ABCDA,B,C,D, (puc. 78). Ha-
3BiTH ILJIOIIUHY, ITapaJiebHYy:

a) muomuHi AA B;

6) muomuui BCC,;

B) maomuui EFH, ne E, F i H — cepenu-

HU pebep AB, BB, i BC Biznosiznzo.

=k, 10670 TPUKYTHUKU ABC i A B, noaibHi 3a TpbOMa CTOPOHAMU.

Bl Cl
]
a L D
o F
[}
|
B H
E/,----.----c
4
A D
Puc. 78
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158°. Yu € nmpaBUIBHAMU TBEP/KECHH:
a) AKINO IpsaMa IJIONIMHU O, IIapajejb-
Ha npamiit maomuan B, To ofB;
0) AKIO ABi IpAMi IJOIMUHMU O Hapa-
JIeJIbHI IBOM UPAMHUM ILJIOMUHU [3, TO

ollp?
SAxnorio BigmoOBiARP He € CTBEPAHOIO, HaBeNiTh
KOHTPIPAKJIALN. Puc. 79. BumiproBanHusa
159. Yu moskHA NPOBECTH IapaJielIbHi o[-  BaTepracoMm
HU yepes OCHOBM TpaIllellii; yepes 0iuHi cTopoHN
Tpamerii?

160. Ins mepeBipKM T'OPHU3OHTAJIBHOCTI IIif-
Joru (BepTUKAJBHOCTI CTiH) BUKOPUCTOBYIOTH
IepeHoCcHuil piBeHb — BaTepmac (puc. 79). Yo-
My HOro MpHUKJIAJAIOTL [0 IIPAMHUX, IO Iepe-
TUHAIOTHCS, & He MO0 HapajeJbHUX NPAMUX?
161. TIlnommum o i B mapanensui. Ilpsma a
JIEJKUTH y IJIOIIUHI O/, a IpaAMa b — y mJoniu-
Hi B. AxKuM Moike OyTH B3a€MHE DPO3MillleHHS
npamMux a i b?

&

162. Ogniero 3 HANPOSMOBCIOMKEHIIINX Y HALI
yac MofeJell IMapaJjieIbHUX IJOIIUH € CTe-
KJia B CYYaCHUX MeTAJIOIIJIACTUKOBUX BiKHAX.
Y ckiomaketi moxke o0yTu 2, 3, 4, b Ta GinbIie
cTexos. YuMm OisbIlle CTEKOJI, TUM OiJIbIlle Ima-

PiB cyxXxoro IOBITpPA MisK HUMHU, AKI ¥ copud- // 1/
I0Th 30epesKeHHI0 Telia B oceti. [lisHaiiTech =
3 Mmepe:xi IHTepHeT, CKiJIbKM KOIITIiB MOXKHA a

3a0IIa T Ha OIIAJIeHHi, 3aMiHUBIIIN 3BUYANHI
BiKHaA y BamIifl KJacHi#l KimHaTi, oceyi CKJIO-
makeramMu. 3 SIKOI0 KiJbKicTio cTexoa Tpeba
BCTAHOBJIIOBATU BiKHA — i3 mBOMa a6o GijbIie? /
Big woro 1e 3ase:xuts? OOroBoOpiTh pPe3yabTaTH
i3 ppysamu, 6aTbKaMu, KJIACHUM KePiBHUKOM.

~Jd
==l

k\ 163. Yu € npaBUIBHAMU TBEP/KECHH:

a) SAKINO BiIPi3KM OIBOX IMPAMUX, IO Mi-
CTATBCA MisK IBOMA IIapajieIbHUMU IIJIO- Puc. 80
IIUHAMU, PiBHi, TO JaHi IpaMi mapaJjiebHi;
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0) AKIO JiHil mepeTWHY MIBOX MJIOIIWH TPETHOIO ITapaJjesbHi, TO AaHi
IJIOIIIMHY TIapajieibHi?
Y BumagKy HeraTMBHOI BiATIOBiZi HaBEeIiTh KOHTPHPUKJIATLU.
® .
@ 164. Ha puc. 80, a, 6 mobynoBaHo mepepisu Kyba ILrommHaMu. Ju € Ha
IaHOMY PHUCYHKY HOMUJIKK? ¥ UOMY BOHU IIOJIATAIOTH?

‘ : Mopenioemo

165°. 3monenroiiTe ABi mapajeJbHl IJOMMHA i IPOBEAIThL Y KOMKHIN i3 HUX
mo ABi mpsami, 1o mepeTuHAOThCA. UM 0GOB’A3KOBO cepejl IIPOBEAEHUX
npaMux € mnapajenabHi? ChopMmyaoiiTe TBepIKeHHs, o0epHeHe OO0 O3HAKU
mapaJjieIbHOCTI IJIoIuH. Yu cIpaBAKyeThCA BOHO?

©" 166°. BurorosTe Mogesab Ky0a 3 IMIACTUIIHY i po3pimTe i TaK, {00 ILIOI[K-
Ha mepepisy IepeTUHAJa YOTHUPHU HapaJiebHUX pebpa Kyba. Yu mapasenbHi
mpaAMi, M0 AKUX ILJIOIIMHA IIepepisy mepeTwmHAae MPOTHJIEKHI rpamni Kyo6a?
fAxa ¢irypa yrBopuiaca B mepepisi?
167°. PoamicriTs MoOjesi TPhLOX piBHMX BiApisKiB Tak, mo0 Iji BiApisxu
Oy mapaJieJJbHHUMU i He JieyKajau B OfHii miomuui. Yu € cepen ILIOIIUH,
YTBOpEHUX KiHIAMU BifpiskiB, mapaJenbHi?

& 168°. CroncrpyoiiTe MOLe/i B3a€MHOIO PO3MIINIEHHA ILJIOIUH Y IIPOCTOPI,
OIIMCAHOTO B CUMBOJBbHOMY BUTJIAII:

a) afly=a, BNy=b, allf;
6) aNB=a, BNy=>b, ol y.

L Po3B'A3yeMo 3apaui
PiseHb A
169°. Ilnomuurn o i B mapaJenbHi, IpAMa @ JEKUTh y ItomuHl o. [o-
BeliThb, II[0 MpSAMAa @ IapaJiejbHa IJIONuHI [3.
A\

& 170. TIpsma b meperunae miomuuay [ B Touri B. Iliomuua o IPOXOAUTH
uyepes npamy b. Uu MoKyTh maomuau o i B Oyru mapasensaumMu? Bigmo-
BiZb OOI'pyHTYIHTE.

171. TIlapanemorpamu ABCD i ABC,D, He ne:xaThb B ofHiil muomuHni. [o-
BeliTh mapanenbHicThs miaomuH DAD, i CBC,.

172. 8 touku M uposeneno Binpisku MA, MB i MC, aki He nexaTb B Of-
Hilt rontuHi. [{oBemiTh, 110 MJIOITWHA, AKA TPOXOAUTDH UYepe3 CePeqruHU ITUX
BizmpiskiBs, mapasenbHa miormuHi ABC.
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173. [IBi cTOpOHM TPUKYTHHUKA MapajejbHi maomuuHi o. JoBemirsb, I1o
TPEeTsI CTOPOHA TPUKYTHUKA TAKOMK IapaJiejibHa IJIOIIUHI O.

174. JoBeniTh, 10 ABi ILJIOIMHM, MMapaJjejbHi TpeTiil, mapasenabHi. AKy
HAa3By MOJKHA IATHU IILOMY TBEPIKEHHIO?

175. Tlnommum o i P mepermuarorhes. JloBexiTh, 10 GyAb-AKa TpeT
IJIOI[MHA IIePeTUHAe Xo4ya 6 OqHY 3 IIOImuH o i [3.

176. Yepes mpamy a, mapajejbHy IJIONWHI O, MPOBEHITH IJIOMUHY [3,
nmapajieIbHy O .

177. UYepes maHy TOUYKY IIPOBEIiTh ILJIOIIUHY, IAapajeJbHy KOMHIN i3 IBOX
IPAMUX, 1[0 IEPETUHAIOTHECA. ¥ AKOMY BUNAAKY TaKa M0o0yZoBa HEMOXKJINBA?

178. [IBi mapaJjesbHi IJIOIUHA IIepeTUHAIOTEL cTopoHy OA Kyta AOB B TOUY-
kax A, i A,, a cropory OB — B Toukax B, i B, BigmosigHo. S3HaHAiTH:

a) A B, axkmo A,B,=24 cm, OA :AA,=2:1;

6) OB, i B,B,, akmo OB,=15 cm, OA :0A,=2:3.
179. Touru A,, B, i C, — cepenunu pebep PA, PB i PC rerpaespa PABC.
SHaiifiTe miuomy TpukyTHuKa ABC, akmo nioma tpukytHuka A, B,C, no-
piBHIOE 16 cMm2.

180. IInommua mapajnemorpama ABCD mapasensha miomuui . Yepes
BEPIIIMHU I1apaJiejiorpaMa IIPOBEIeHO mapaJjiejibHI mpami, AKi meperwHa-
oTh (. JloBemiTh, M0 mi TpsAMi MepeTMHANTH MJONUHY [ y BepIImHax
iHIIOTO MapaJjejorpama.

181. IlapasenbHi IpAMi mepeTUHAIOTH OGHY 3 ABOX IapajejbHUX ILIOL[AH
y Toukax A, i A,, a apyry — y Toukax B, i B, Bignosigzo. 3naiinite B B,,

axmo AA, =12 cwm.

PiBeHb b

182 (onopHa). Akwo naowunu o i B napanenvri, mo 6ydv-axa npama,
aka npoxodumpb uepe3 MOYKY NAOWUHU O i napanenrvHa naoujuni f3,
nexcumd y naowuni o . JloBeniTsk.
183 (onopHa).
a) Ilpama, akxa nepemunae o0HY 3 060X NAPANELbHUX NAOULUH,
nepemunace i 0pyzy nIOWUHY.
6) Ilnowuna, axa nepemunae o0HYy 3 060X NAPANLENbHUX NPAMUX,
nepemunae i 0pyzy npamy.
HoBeniTe.
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184. IIpama mapajesbHa ONHIN i3 ABOX mapa-
JeJbHUX miommH. lloBeniTh, 10 AaHa mpsaMa
napaJiejbHa APYTill mIoImuHi abo HAJIEKUTh 1.

185. Hanmo xy6 ABCDA B,C,D,. IloBenirs ma-
panensHicTs muomur ABC i A DC,.

186. Busmaure, uM mapaJjiejbHa IJIOIMHA 7Y
IJIOMIUHI Tpamerii, AKIIO IJOIIVWHA 7Y Iapa-
JIeJIbHA:

a) ocHOBaM JaHOI Tparrelrii;

0) miaroHaJsaM JaHOI TpAaIlelii.

187. KoxxHa 3 IBOX ILIOIIMH IapajejbHa IIPs-
MuMm a i b. Yu O6yayTh HaHI IJIOIIUHY IapaJjeib-
HuMu? Y akomy Bunaaky? Bukonaiire BigmosigHi
mo0ymoBu 3acobamu nporpamu Geogebra a6o
imImoro rpadgiuHoro pemaxTopa 3 IIiATPUMKOIO
3D-MomenroBaHHA.

188. Touka A He HaJexKUTb ILIOmMHI O. [o-
BeiTh, ITI0 BCi IpaAMi, AKi TPOXOAATH Uyepes TOU-
Ky A i mapaJieJbHi IIJIOIIUHLI O, JIe}KaTh B OOHil
mJoIuHi. IK posMimieHa I MJIOITMHA BiTJHOCHO
IJIOIIUHUA O ?

189. Yepes Touky O, AKa He HAJEKUTEL MKOTHIN
i3 mapajieIbHUX IIOMIMH O i B, mpoBemeHo mps-
My, fKa IIepeTUHAE JaHi IJIOIIMHN B TOYKaX A,
i B, BiznosigHo (puc. 81). [loBexiTs, 1110 BigHOIIIEH-
Ha OA, :0B, He 3aleXUTh Bifi BUOOPY IIPAMOI.

190. Posp’skiTh mOmepenHIo 3a4a4y 3a YMOBH,
mo Touka O JexuTh MiK miommHamum o i f.

Yo mod

[3 1 2
Puc. 81
oM N
l
1
1
1
K ,,L ————— . —
4
a
N
1
1
1
oM
1
1
1
) S — - —
K //
4
(o]
Puc. 82

191. 3a mamumu puc. 82, a, 6 300pasiTh mepepis Kyb6a miaomiuHor KMN.
PosBsikiTh 3amauy 3acobamu mporpamu Geogebra, DG abo immoro rpadgiu-
Horo pemakropa. CTBOpiTh IIpeseHTallil0, AKa 60 BHUCBiT/IIOBaJIa KPOKH BiAIIO-

BiZHUX ITOOYIOB.

192. 3o6pasits nepepiz Terpaeapa PABC IIOIIMHOIO, AKA IIPOXOAUTEL Uepes:

a) BuyTpimtHio TouKy K rpani ABC napaJjienbHo rpaui PAB;
0) cepenuny pebpa PA mapajenbHo rpaHi ABC.
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PiBeHb B

o . . .
Q 193. [oBexirs, II[0 B yMOBaxX O3HAKM IapaJjeJbHOCTI IJIOIIUH IpAMi a,

i a, He MOXKYTH Haje)kaTu ILIOIIUHI f3.

194. IlmomuHa mapajejabHa ABOM AiarOHAJIAM IIPABUJIBHOIO IIECTUKYTHH-
Ka. Yu 000B’A3KOBO BOHA MapaJjiejibHA IJIOI[UHI IMIeCTUKYTHUKA?

195 (onopHa). Bidnowenns 6idpiskie, aki 6i0munaOmMb HA NPAMIL MpPU
napanenvHi NAOWUHU, He 3anexcums 6i0 eubopy npamoi (meopema Pa-
neca 6 npocmopi). JloBeniTsh.

196. MumoObiskHi npaMi a i b mepeTMHAIOTH TPU MapaJiebHi IJIOMUHHA
B Toukax A,, A,, A, i B, B,, B, Bignosifgno. 3HaiifiTh JOBKUHU BiApis-
kiB A /A, i BB;, akmo AA,=B,B;,, A,A,=9 cm, BB,=16 cwMm.

197. MumoGiskui npami a i b mapanensui miomuui Y. Yepes Toury C
IJIOIIWHU Y IIPOBeLEeHO IPAMY, AKa IIepeTUHAae NaHi npami B Toukax A i B
BigmoBimHo. IoBemiTh, 1o BigHomenus AC:CB mHe 3aJe:XUTh Big BUOOPY
Touku C B ILJIOIIMHI Y.

198. Onwumiite moGymoBY JIiHII IIepeTHHY IJIOIIWH, AKI MAalOTh CILJILHY
Toury C i1 mepeTUHAIOTH AaHy IJIOHMUHY 7Y IIo upamux a i b (Cea, Ceb).

«:2 MNoBTOpeHHA nepen BUBYEHHAM § 6

70

TeopeTuyHNN maTepian

e KOJIO; 3a7a4i Ha 1oOyIoBY; [C 7 knac, § 19, 21)

e TeopeMa IIPO MIPOIOPIiiiHI BigpisKy; [C 8 knac, § 10 j

 TapaJjiejbHe IIepeHeceHHs
P p ’ (C 9 knac, § 10, 11 J
IeHTpajbHAa Ta 0ChbOBA CHMETpii;

3apaui
199. V komi uepes cepeIMHM OBOX IIapajieIbHUX XOPH IIPOBEAEHO IIPAMY.
HoBeniTe, 1110 AaHa IpsMa IPOXOAUTH Uepes IEeHTP KoJia.
200. Bigpisox AM — wmepiama tpuryTHura ABC. IloGyayiite Qirypy,
B SIKY IEPeXOAUTDH NaHUM TPUKYTHUK VHACTIIOK ITapasieIbHOTO IIepeHeCeHHs
Ha BeKTOp MA.



§6 | NapanenbHe NPoeKUilOBAHHS.
300paXKeHHS1 NNOCKUX | NPOCMOpPOBUX

dicyp y cmepeomempii

6.1. MNapanenbHe NPOEKUilOBAHHS.
300paXkeHHA NpocmMopoBux cizyp
HA NNOWAUHI

300pasuTy TPUBUMIpHUN O0’€KT Ha JBOBUMIp-
HOMY (IJIOCKOMY) KPeCJIeHHi 3 ab6COJIIOTHOIO TOUHICTIO
HEMOKJINBO. AJie 3a JOTIOMOTOI0 TJIOCKOTO PHCYHKAa
MOJKHA OTPUMATH AOCTATHBO UiTKe YABJEHHSA IIPO
OKpeMi BJIACTHBOCTI IIpOCcTOpoBUX (hiryp — came Ta-
KMMU PUCYHKaMM MU I KOPUCTYBAJUCA IO I[HOTO
yacy. Ha mizmcraBi BUBUeHUX 3aKOHOMipHOCTell B3a-
€MHOTO PO3MiIlleHHA MPAMUX 1 IJOIIUH Yy IIPOCTOPi
ysaraJIJbHUMO OCHOBHi IIpaBuJia 300pasKeHHs IIPOCTO-
poBHUX (iryp Ha MJOMIMHI cmoco6oM MnapasnesbHOoro
npoekuiloBaHHA.

O6epemo moBinbHY miomuHy T (i1 Ha3WBAIOTH
nAOWUHOIW npoekyii) i npamy l, AKa NepeTHUHAE IO
nyomuny. IIpava [ 3agae nanpam npoexkyito6aHHA.
Yepes moBisbHY TOuky A (irypu F mpoBenemo mpd-
My, napanenbHy [ (puc. 83). Toxgi Touka A° — Touka
nepeTuHy Iiei mpsaMoi 3 IJIOIMUHOI T — OyIe IIpo-
ekmiero Touku A. IloOymyBaBIliM TaKUM YWHOM 30-
OpaskeHHs BCiX TOUoK (Qirypu F, oflep:KuMO B IJIOIIU-
Hi ©T Qirypy F' — napanenvny npoexuyito dirypu F
Ha maomiuHy 7. HaouHmMM IpPUKJIAIOM IIapaJjeIbHOl
IPOEKI[ii MOKHA BBasKaTH TiHb, AKY 3aJIUIIAE Ipen-
MeT Ha MJIOCKIY MOBEpXHi Iig mi€ro mydyKa COHAUHUX
npomeHiB (puc. 84). CmpaBai, uepe3 3HauHe Bigma-
genua 3emui Bixg CoHIla iX MoKHA BBasKaTHU Iapa-
JIeJTbHUMMU.

>‘ \ .
Y

Puc. 83. ITapanenbue
TIPOEeKIiIoBaHHS

Puc. 84. Tius ak
OPUKJA IapajejibHol
OPOEeKIIii mpeameTa
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A
!
B
N
BI
\\ T

Puc. 85. ITapanenbue
OPOEKIiIOBAaHHS IPSIMOI

Puc. 86. ITapanensue
NPOEKITiIOBaHHSA
napaJjeJbHUX BipisKiB
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6.2. Bracmusocmi napanenbHo20
NPOeKyYitoBAHHS

3ayBa'KuMo, 1110 6ydb-aKa npama abo iacmu-
Ha npamoi, napanenvroi [, nid wac napanenrvHozo
NPoeKyilo6aHHA 6 Hanpami npamol | npoexmyemovca
6 mouky. Taxke IPOEKITiI0OBaHHA 3aCTOCOBYIOTH Haliua-
CTillle y BUIaAKaX, He MOB’A3aHUX i3 JOCTiIKeHHAM
BJIACTUBOCTEHN B3aEMHOTO PO3MiIeHHA (Qiryp y Impo-
cropi. Tomy HacTyIIHI BJAacCTHBOCTI IIapaJjeJabHOTO
IIPOEKITiIoBaHHA OyZeMO BCTAHOBJIIOBATU IJIA BUIIAJ-
Ky, KOJIM Bimpisku, mpami i maomumHU Giryp, ImIo
IPOEKTYIOThCA, HE IapaJiebHi HAIIPAMY IPOEKITiio-
BaHHA.

OT:xe, PO3IVIAHEMO OCHOBHi BJIACTHBOCTI mapa-
JIeJILHOTO IIPOEKITilOBaHHS.

1. TTapanenbHoOrO npoeKuiero NpAMOT € npama,
a napanenbHor0 MNpOeKUiEro BiApi3Ka — BiAPi3OK.

CopaBpi, yci mpami, AKi OPOEKTYIOTh TOUKU
npamoi AB Ha miommuHy mpoekiii m (puc. 85), Je-
JKaThb B OOHINM IIJIOIWHI, III0 IIepeTHHAE MJIOIIUHY T
no npamiit A’B’. Ilpu npomy 6yIb-AKa TOUKA BiApis-
ka AB mpoeKTyeTbcA B TOUKY Bimpiska A'B’.

2. TlapanenbHi BiApi3KM NpOeKTyrOTbCA B Mapa-
nNenbHi BiApi3kM abo y BiApiI3KM OAHIET NPAMOI.

Hexait A'B’ i C'D’ — npoeknii napaieabHUX
BifmpiskiB AB i CD Ha IJOIMHY T, He IlapaJjeJbHy
mioniuHi ABC (puc. 86). 3a 03HaK00 IapaJeJbHOCTI
mwiromuH niomuau ABB’ i CDD’ napanenbri. Toxi
IJIOIIMHA T IepeTHHAE iX 10 HapajejbHUX NPAMUX,
to6Tro A'B’||C'D’ (Bumamok, xKoam Bigpisku A'B
i C'D’ manemars oxHiii mpamiii, posrigHbTE ca-
MOCTi#HO).
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3. TTia Yac napanenbHOro npoekuUiFoBaHHA 36epira- 1 4
FOTbCA BiAHOWEHHS AOBXUH BiApI3KiB OAHIET Npamoi 3 c
abo napanenbHUX npsmux.

M

OOr'pyHTYEMO Iie TBEPAKEHHS Js BiApiskiB ‘ B
onHiei npamoi. Ockinpku mapaJesabHi npami AA’, L
BB i CC’ nexars B OfHIH IJIOmMMHI, TO B IHiH
IJIOIIIVHI 3a TeopeMOI0 IITPO MIPOMOPILifHI Bigpiskm

Puc. 87. ITapanenbue
AB A'B IIPOEKIIiIOBAaHHA

BC = BC (puc. 87). BifpiskiB oxHiel mpamoi
Bunamok, konu mami BigpisKm JekaTh Ha ma-
pajeIbHUX IPSAIMUX, PO3IVISHLTE CAMOCTIHHO 3a IO- y

moMoroio puc. 88.
3 I[BOTO TBEP/KEHHS, 30KpeMa, BUILJINBAE:

k
1) pisHi Biapi3Kku, aKi nexaTb Ha OAHIMA Npami abo //

Ha napanesibHUX NpSIMuUx, MakoTb PiBHI NpoekLii;

2) npoeKLieto cepeMHU Bifipi3Ka € cepeanHa Uoro Puc. 88. ITapanesnbHe
npoekuii. IIOeKI[iI0OBaHHSA

BifpiskiB, aAKi JekaTh
3aaaua &

Ha ImapaJjieJIbHUX IIPAMUX
TpukyTHUK A’B’C’ — napanenbHa npoekuis TPUKYT-

Huka ABC (puc. 89). TTobyayite npoekuito cepeAHbOT
NiHIT TPUKYTHUKG, NapanenbHOi cTOPOHi AB.
Posg'azaHHs
OcKifnbkn Mpoekuiero cepeAVHU Biapiska € cepeauHa A~ M %

oro npoekuii, To Touka M’ — cepeauHa Biapiska A'C’ — \/)//
. N’
€ napanesibHOKO MpoeKLUieto cepefiuHU cTOpoHU AC AaHO-

ro TpUKYTHUKa. TToaanblie po3B'a3yBaHHS 3aAAYi MOXHG

npoBecTU OAHUM i3 ABOX Crnocobis. Puc. 89
1-% cnoci6. AHanoriyHo 6yayemo Touky N’ — cepe-
AVHy Biapiska C'B’.
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2-1 cnocib. OcKinbku cepefHs NiHis TPUKYTHUKA napanesibHa Uoro CTOPOHI, a npo-

eKUiT napanenbHUX BiApi3KiB MapanenbHi, Nposeaemo 4epes Touky M’ npsamy, napa-

nensHy A’B’. Toai Touka N’ — Touka i nepeTuHy 3i ctopoHoro C'B” — e napanens-

HOKO MpoOeKLieto cepeAnHU Biapiska CB.

Otxe, Biapizok M'N’ — lykaHa npoekuis cepefHbOi NiHIT TPUKYTHUKA.

B

Puc. 90. ITapanensua
OPOEKI[is IPSIMOT0 KyTa
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6.2. NapanenbHi npoekyii NN0CKUx dizyp

Ha miacraBi BiacTuBocTelr mapaieIbHOTO HPO-
eKI[iIOBaHHA HEBAa’KKO BU3HAUYUTH, AK BUIVIALAIOTH
mapaJieJbHi MPOEKI[ii 0OCHOBHUX ILJIOCKUX (iryp, Imio-
MUHYU AKUX He ITapajieIbHI HaIpAMY IIPOEeKITiIOBaHHS.

TTapanenbHOKO MpOeKLUier0 HepO3ropHYTOro KyTa
€ KyT.

ITapanennue mpoekijiroBaHHsA He 30epirae Bejn-
YUH KYTiB, 110 IPOEKTYIOThcA. Hanpukiaanm, mpoeKIri-
€10 IIPSIMOr'0 KyTa MOKe OyTU TOCTpUM, MpAMUMA abo
rynuii kKyT. Ha puc. 90 xyt ABC, AKUH € IPOEKI[ieio
mpaMoro KyTa, Tynuii. [1lo6 mokasaru, 110 gaHa mIpo-
eKIlid 300paskae came IpAMUIl KyT, BUKOPUCTOBYIOTh

Tpagullifine IO3HAUEHHA ] npamoro Kyrta. OueBum-
HO, IO IIapaJieIbHOIO0 IPOEKIIi€I0 PO3TOPHYTOr0 KyTa
€ POBTOPHYTUHA KYT.

TTapanenbHoOO NpoeKuUieto TPUKYTHUKA € Tpu-
KYTHUK™.

OCKiJIbKM CTOPOHU TPUKYTHUKA HE HAJIEKATb
mapaJieIbHUM IIPAMHKM, iX PpPiBHicTH IIpu 1mapa-

* 3ayBasKumo, 1o (opmyaioBaHHA «llapasieslbHOIO TPOEK-
i€ Bigpiska (KyTa, TPMKYTHUKA) € MOBiIbHUIN Bigpisok
(KyT, TPUKYTHUK)» HE € KOPEKTHUM — 30KpeMa, TOMY, III0
IOBXKMHU TPOEKIil BiApiskiB i rpamycHi Mipu mpoekirii
KYTiB 3aJIe}KaTh BiJl HAIPAMY IPOEKIiIoBaHHA (IIPO OKpeMi
BUIIAJKY TAaKOl 3aje;KHOCTI HTuMeTrbcs B § 13).
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JeJILHOMY IIPOEKTYBAaHHI He 3aB)KIu 30epiraerncs.
Ha puc. 91 306paxeHo mapaJieJbHY IIPOEKIIil0 PiBHO-
CTOPOHHBOT'O TPUKYTHUKA. PiBHICTH CTOpiH i KyTiB,
AKY He 30epesKeHO Ha PUCYHKY, MOKHA IOKas3aTu
TPASUIiHIM CIIOCOOOM — 3a JOIOMOI'OI0 PHCOUYOK
1 TYy'KOK.

TTapanenbHOO MpoeKLUiero nNapanesiorpama € na-
panenorpam.

CrnpaBni, OCKiJNbKM IIapaJiejIbHICTh MIPAMUX
i piBHiCcTH BimpisKiB mapaJjieIbHUX IIPAMHUX Yy IIPO-
eKIii 30epirarmoTbCcs, YOTUPUKYTHUK, AKUN € Iapa-
JIeJILHOIO IIPOEKIIi€l0 IIapaJejorpama, TaKoK Oyae
napaJjesgorpamom (puc. 92). Aje 3asHaummo, IO B 3a-
TaJIbHOMY BUNAMKY CIIeIuiuHi BJIACTUBOCTI TPAMO-
KyTHUKa, pomba, KBajapara IIif Yac HPOEeKITiloBaH-
HA He 30epirarThbcs, TOOTO, HANIPUKJAM, IIPOEKIIisd
OPIMOKYTHUKA abo pomba Moke OyTH MOBiJILHUM
mapaJieslorpaMoM, i HaBIaKHU, IIPOEKI[i€I0 JOBiJIbHOTO
mapaJejorpaMa Moxke OyTH IPAMOKYTHUK abo poMo.

TTapanensHoro npoekuiero Tpanelii € Tpaneduis.

OueBuaHO, IO IIPOEKIIil mapajelbHUX CTOPiH
Tparmelii € mapaJieIbHUMHU BiApiskaMu, a IpPOeKIrii
HemapaJeJbHUX CTOPiH — HemapajJelbHuUMH. AJe Ima-
paJjiesibHAa IIPOEKIlisd He 3aB:K Iy 30epirae BJIaCTUBOCTI
Tpartellii, AKka nmpoeKTyeTbeda. Ha puc. 93 300paskeHo
mapaJjeJbHY TpPoeKIlifo piBHoOIiumoi Tpamerii ABCD:
piBHiCTH OiUHMX CTOpPiH i KYTiB IpPU OCHOBi, AKY
BTPAUYEHO ITiJi Yac HPOEKI[iIOBAaHHS, MO3HAYEHO PU-
COUKaMM i TyKKaMMH.

TTapanenbHoro npoekuieto kona € abo kono, a6o
Qirypa, sKa Ha3suBAETbCA eNinCoMm.

¥V exinci (puc. 94) mikaBo pPo3IIAHYTU HE TiJb-
KU IIEHTP — MapaJieJibHy IIPOeKIlil0 IeHTPY BiAIo-
BigHOro KoJja, a i ABi iHmi Touku — ¢orycu. Cyma

B

Puc. 91. ITapanenbua
TIPOEKIisA PiBHOCTOPOH-
HBOT'O TPUKYTHUKA

N

A

Puc. 92. ITapanenbua
MIPOEeKIlisa mapaJjesorpamMma

b
o~
=
Q

Puc. 93. ITapanenbua
IpOoeKIlisa piBHOOIUHOT
Tpameril

Puc. 94. Eninc —
mapaJjegbHa IPOEKI[isa
KoJa
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2a

X
S
v

i
3
MF, + MF, =2a> F,F,

a 6 a 0
Puc. 95 Puc. 96

BimcTaHell Bifg Oyab-aKOI TOUKHM eJjirica o (PpoKyciB
€ BeIuumHOIO crajoio (puc. 95, a). CeityioBi npomeHi,
AK1 BUXOAATH 3 ofgHOro (hoKyca, 36MparoThCs B iHIIIO-
My IIiciad BigmsepkajieHHsA Bif erimca (puc. 95, 0).
Enincu mokyTs OyTH mepepizaMu MUJIiHApPaA Ta KO-
"Hyca (puc. 96, a, 6). HaouHo me MoKHa IIOKasaTw,
SAKINO HAXWJIUTUA CKJIAHKY, YACTKOBO HAIIOBHEHY BO-
1010, 400 POSBTIAHYTH Iepepis MJIOIIUHOIO CTOJIY CBiT-
M JIOBOTO KOHYyCa Bij JamIiu.
(1) Benukwnit mimenbkuii acrponom Moramn Ke-
miep (1571-1630) chopmynaoBaB 3aKOHU oOepTaH-
HS IJIaHET HAaBKOJIO 3ipOK, 30KpeMa 3eMJIi HaBKOJIO
( Connsg. 3rigHo 3 mepruM 3akoHOM Kelepa Tpaek-
TOpi€I0 PyXy IIJIAHETU € eJIirc, B ogHOMY 3 (DOKYCiB
AKOro poararmoBaHa 3ipka (puc. 97). IlikaBo, 110
Kemnep 3aiimaBca He TibKU acTpoHOMi€io. 30KpeMa,
BiH MMOCTaBUB CyTO I'€OMETPUUHY 3a1auy PO IiJIbHE
Puc. 97 NmaKyBaHHA KyJab. [Jid MeBHUX BUIAAKiB BoHa OyJia
posBasaHa Mapunoro B’s30BChbKOIO, sika HaBYaJacs
B Kuegi Ta Bouni (Himeuumnna), a 3arogom orpuMaJa 3a
CBOI JOCJIiI)KeHHsSI IPEeCcTUKHI MaTeMaTu4yHi mpemii.
Y mporeci pos3B’sa3yBaHHSA CTEePEOMETPUUYHUX
3a7a4y YacTO BUHUKAE HEOOXiAHICTH BiATBOPUTHU IIPO-
cTopoBy (irypy F Ha IJI0CKOMY PUCYHKY. ¥ TaKUX
BUOAAKaxX Mu Oyayemo (irypy, momioHy mo ¢iry-
pu F' — mapanensHOi mpoekiii ¢girypu F. Imakmre
nobynoBany (irypy HasuBaioTh 300pajceHnam di-
rypu F. Yepes BiaacTuBOoCTi momiGHOCTI Bci mpaBuJa,

MF, + MF, =const

=7

M. B’'a30oBcbka
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Puc. 98. M. Emep. Beabsegep

chopMyJIbOBaHI IJIA mapajieIbHUX HIPOEKIIill, cupaBIKy-
IOThCA i 1A 300pasKeHb.

dAx Gaummo, 300paskeHHS TPOCTOPOBUX Giryp Ha
IJIOIUHI «IIepeKpydye» BUTIAA (Giryp i meBHOIO Miporo
YCKJIAIHIOE 1X BWBYEHHS IOPiBHAHO 3 (Qirypamu Ha
mIomnHi. AJie Te, IO 3aBakae HayIli, MOXKe IOIIOMAa-
TaTu MUCTEIITBY. ¥ CyYaCHOMY JKMBOIIMCI iCHye HaBiTh
OKpeMUH HampaM — imMmocubigism (Bix amriificbkoro
impossible — HemoxxauBMii). Mloro NpuXUIBHUKH, IIO-
pyIIyIOUM IIpaBuJja HapaJieibHOTO IIPOeKIijoBaHHA (AKi
BOHU, 0€3yMOBHO, J0Ope BUBUYMJIN), 300parKaioTh HEMOXK-
JauBi 06’eKkTH, SAKi He icHyIOTH y peasbHOcTi. IIpumgu-
BiTbCA YBa’sKHO [0 T'PABIOP TOJJIAHICHKOTO XYIOMKHUKA
Mopima Emiepa «BeabBemep» (puc. 98) ta «Bomocmanm»
(puc. 99), 10 «HEMOXKJIUBUX (PIryp» IIBEACHKOTO XYymOXK-
muka Ockapa PyrepcBapza (puc. 100) i cupoOyiiTe mo-
SCHUTH, Y YOMY IIOJIATAE HEMOMKJIUBICTH iCHyBaHHS 30-
OpaskeHuX O0’€KTiB.

6.3. MapanenbHe nepeHeceHHs NNOCKUX
¢i2yp y npocmopi

SKI10 mpM mapaJieJbHOMY ITPOEKI[iI0BaHHI ITJIOITH-
Ha (irypwu, 1110 IIPOEKTYETHCA, ITapajeabHa IJIOMINHI IIPo-
eKIrii, To BCi BiApisKM, AKi CcHOJNIyUalOTh TOUKY Qirypu
3 IIpoeKIriero 1riei Touku, mapaJjenbHi @ piBHiI. Takum
YMHOM 3IIiNCHIOETHCA napanenbHe nepeHecennsa Qirypu
B mpocTtopi. OTike, Iig yac mapaJjieIbHOTO IlepeHeceHHs:

Puc. 99. M. Emep. Bogocman

i
Ls
55

Puc. 100.

«Hemoxxausi ¢girypu»

O. PyrepcBapaa
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™ /

Puc. 101. ITapanenbue
TepeHeceHHs B IPOCTOPi

A B’
T
a
A BA B
0
A
B C
AI
B’ C’

B

Puc. 102. [To noBeneHHsA
BJIACTHUBOCTEM
mapaJieJIbHOTO ITePeHEeCeHH T

78

B HampaMKy npomeHsa AA’ mHa Bigcramp*® AA’ =Bci
TOYKM AaHOI (irypm 3MimmyroThCcA IO CHiBHAIIPAM-
JeHUX IIPOMEHAX Ha ONHAKOBY Bimcramb (pmc. 101).

TeopeMa (0OCHOBHA BAACMUBICMb NAPANEeNbHO20
nepeHeceHHsi B npocmopi)

TTapanenbHe nepeHeceHHs B npocTopi 36epirae
BIACTAHI MiX TOUYKAMWU.

JloBedeHHs

[J Hexait mig uac mapaJieIbHOTO II€pPeHEeCeHHs
Touku A i B nepexonaTts y Touku A’ i B’ Bigmosig-
Ho. Ilokaxxemo, mo AB=AB’.

SAxmo Touku A, B, A" i B’ He nexarp Ha Of-
Hilf npawmi#i (puc. 102, a), To Bigpisku AA’ i BB’
mapaJiesbHi i piBHiI, a AA'B'B — mnapajeiorpam,
3Bigku AB=A'B’. VY Bunaiky, Koiu Touku A, B, A’
i B’ nexars Ha ofgHil npawmiii (puc. 102, 6), Mmaemo:
A'B'=AB - AA’= AB'-BB'= AB.

Iami Bumazkm posMimeHHA Touok A, B, A’
i B’ Ha ojHili mpamiii posriasHbTe camocTiiio. M

Hachiook

TTapanenbHe nepeHeceHHa B NPOCTOpi NepeBOAUTbL
npsmy B napanesnbHy npamy (abo B Ty camy npsa-
My), BiAIpi30OK — Yy PpiBHUMA UOMY BiApIi3OK, KYT —
Yy PiBHUA UOMY KyT.

CuopaBpi, mokaskemo, HANPUKJIAL, IO I1apa-
JeJibHe TlepeHeceHHs 30epirae BesmuwHu KyTiB. He-
Xay mapaJiejibHe IIepeHeceHHs BimooOpaskae xyT ABC
Ha KyT A'B'C’ (puc. 102, 6). 3a 1IOIHO JOBEIEHOIO
Teopemoio AB=A'B’, AC=A'C’, BC=B'C’, To6TO
AABC=A A'B'C’ 3a TphOMa CTOPOHAMH, B3BiJKH
Z A'B'C'=/ ABC.

% Jlaui, mig yac BUBYEHHA BEKTOPIiB y IIPOCTOPi, MU POBIJIsA-

IaTuMeMo IapaJelibHe IIepeHeceHHA Ha BekTop AA’ .
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Binwmr Toro, sikmo miaomusau ABC i A’B’'C’ He 36iratorsca, To AB|A'B,
BC||BC’, orxe, 3a osHakowo mnapaseiabHocri maomun (A'B'C')||(ABC).
3 IIOr0 BUIJIMBAE TAKMH BHCHOBOK: SIKIIO BHACJIIJOK HapaJjieIbHOTO IIepeHe-
ceHHA IIocka dirypa F mepexomuthb y ¢irypy F’, To ¢dirypu F i F’ nexarsb

y mapajieIbHUX ILIOIMMHAX ab0 B ONHil IIJIOII[MHI.

6.4. Mobydosa nepepisie MHO202PAHHUKIB
Memooom cnidis i Memooom
BHYMPiWHbLO20 NPOEKYiloBAHHS

A mobymoBu mepepidy MHOTOTPaHHUKA I0-
CTaTHLO MHOOYAYyBaTH BCi TOUKM NEepPeTHUHY CiuHOIl
IJIOIIMHU 3 pedpaMi JaHOr0 MHOTOTPAHHUKA, ITiCJId
YOro CIIOJYUYUTH BigpiskamMum KOKHiI ABi moOymoBaHi
TOUKHU, AKi HaJEe)KaThb ONHIiN rpaHi.

OueBUIHO, ITI0 KOJIM MHOTOTPAHHUK Ma€ 7 rpa-
Hell, TO KiJIbKiCTh CTOPiH MHOTOKYTHUKA, AKUH € 1me-
pepiszoM maHOrO MHOTOTDAHHHWKA, HE MEPEBUIIYE Nn.
Hanpursazn, nepepisom mapaJjeseninena (AKUUA Mae
6 rpaHeit) MosKe OyTHU JUIIEe TPUKYTHUK, YOTUPUKYT-
HUK, IATUKYTHUK abo mectukyTHuk. Ha puc. 103
nepepisom Kyb6a € mectukyTHuk ABCDEF.

3acTocyeMO BigoMuii BaM METOJ CJIigiB y Imoen-
HaHHI 3 BUKOPUCTAHHAM BJIACTHUBOCTEI mapaieIbHUX
IJIOIITUH JJisl PO3B’sI3aHHA BiKe PO3IVIAHYTOI B 1. 2.4
3aaui.

3anaua

Puc. 103. ITepepis kyba

(

TTobyayvite nepepis kyba ABCDA,B,C,D, nnowuHoro, ska NpoxoanTts Yepes Touku M,

N i K (puc. 104, a).

Po3g'azaHHsa

Ockinbku Toukn M i N Hanexatb rpaHi AA,B.B, a Touku N i K — rpaHi BBC,C, 10
MN i NK — npami nepeTuHy CiYHOI NMOWMHU 3 NNOWUHAMU UMX rpaHel. OTxe, BiA-

pisku MN i NK — cTopoHu wykaHoro nepepisy (puc. 104, 6).

Ockinbku rpaHi kyba BB,C,C i AAD,D napanenbHi, TO ciYHa NNOWMHA NepeTUHae
iX no napanenbHux npamux. OTxe, nposesemo Yepes Touky M npsmy, napanesb-

Hy NK.
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Hexalh 6 — Touka nepeTuHy uiei npamoi 3 pebpom AD (puc. 104, 8). Mipkyroum
QHANOriuHO, NPoBOAUMO Yepe3 Touky K npsamy, napanensHy MN.

Hexati T — TOYKa nepeTuHy nposefeHoi Npamoi 3 pebpom CD. Ockinbku Touku G
i T HanexaTb oAHili rpaHi ABCD, To Biapisok 6T — cTOpOHa WykaHoro nepepisy. OTxe,
WyKaHUM nepepisom € n'aTukyTHUK MNKTG (puc. 104, r).

B1 C1 Bl C1 B1 C1 Bl Cl
1N 0 Y r]\i\
i D, AT ~<(D, 4, T D, Aj T D,
| K //I “iK . K /: K
[ I ;! /
Br——d-Je |/Br--d-Jc vl BE ¢ yiBr--77/¢
7/
M // M // \ T \” T
A D A D A6 D 4 ¢
a 6 B r

Puc. 104. ITo6ynoBa mmepepisy Kyda

3ayBasKuMO, III0 METOJ CJiTiB He 3aBKIU 3PYYHO 3aCTOCOBYBATH, AKIIO
noOymoBaHa mpsMa IIepepisy «Maike mapaJjebHa» IJIOIIMHI OCHOBH MHOI'OKYT-
HUKa (To6To mepetuHae ii mig kytom, 0ausbkuM 10 0°), agske B TaKOMY BUHAIKY
ImIyKaHa TOUYKa mepeTuHy X MOXKe BUHTH 3a MeXKi PHUCYHKA.

Posrismemo 1e OOUH METOX, BUKOPHUCTOBYIOUM AKUM MOKHA OyayBaTu
mepepism MHOTOTPAHHUKIB, HE BUXOIAYU 34 IXHI MeKi.

& 3aaaua

TTobyayvite nepepis YOTUPUKYTHOI nipamian PABCD nnowwmHoro, Wo npoxoauTb
yepes Touku M, N i K Ha pebpax nipamian (puc. 105, a).

Posg'azaHHa
Cnouartky, sk 3a3suyai, nobyayemo iapiskm MN i NK, aki € cTOpoHamu WyKaHOro
nepepisy. Ane Ana nobyaoBu TOYUKU MepeTUHy civHoi nnowuHu MNK 3 pebpom PC
3aCTOCYEMO MeTOA, BIAMIHHWY BiA meToay chiAis.
Tiposeaemo aiaroHani ocHosu AC i BD Ta nosHaummo TOuKy X nepeTuHy T.
Cnony4yMmo oTpumaHy Touky T 3 BepwwuHoro nipamiam P (puc. 105, 6). TTnowuHa
AiaroHanbHoro nepepisy PBD i ciyHa nnowuHa MNK maroTe cninbHi Touku M i K,
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a oTxe, nepeTuHatoTbcs no npamiii MK. TIpami MK i PT nepetuHaroTbcsa (NOACHITL
yomy) y aeskin touui T, (puc. 105, B), saKka TaKOX Hanexutb CiyHi nnowmHi MNK.

AHanoriyHo nnowuHu PAC i MNK marotb cninbHi Toukm N i T, oTxe, nepeTuHa-
totbca no npamiii NT.. TTpama NT, nepetuHae pebpo PC e geskiit Touui L (puc. 105, r),
aKa TaKOX € cnifibHoro Toukoro nnowwuH MNK i PAC, a oTxe, HanexuTb LWyKaHOMY
nepepisy. Cnonyumslwn Touky L 3 Toukamum M i K, aictaHemo wykaHuti nepepis MNKL.

P P p P
N, N, N, N
D D D D
A A A A
B C B C B C B C

a 0 B T

Puc. 105. IloGymoBa mepepisy MeTOmLOM IPOEKIIiit

Onucaunuit Meron Mo0yLOBY Ilepepis3iB HA3MBAIOTEL Memodom 6HYMPIUHbO-
20 npoexyiroéanna abo memodom npoexryiii. Taky Ha3By HeBaKKO IOACHUTHU:
cupasji, Touka T OCHOBU IipaMiZiu € MPOEKILi€I0 TOUKH Iepepisy 7', HA IIIOLMUHY
OCHOBHU B HanmpaAMi npamoi PT; oT:e, OTPUMABIIK CIOYATKY IpPOeKIifo Touku T,
MU «BiTHOBMJIM» M camMy TOUKY.

3anumaHHA i 3a0adi*
& O6roBoploeEmMo Teopilo

2071°. Haspitp Qirypu, AKi MOXKYTh OyTH MapaJeIbHUMU ITPOEKI[IAMMU:
a) Bimpiska; 0) mpoMeHs; B) KyTa; I') TPUKYTHUKA.

202° HasBiTh AeKiJbKa ILIOCKUX (Iryp, mapajaeJbHOI0 IIPOEKII€I0 AKX
MoXKe OyTu:
a) TOUKa; 0) mpsaMma; B) IIapaJiejorpam.

* ¥ BmpaBax mporo naparpada HeMae oOMeKeHb IIOAO B3a€EMHOTO pPo3MimeHHA (iryp, axi
MPOEKTYIOTHCA, BiJHOCHO HAIIPAMY IIPOEKIlilOBAHHSA.
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® . .
© 203. fxum Moske OyTU B3acMHe PO3MillleHHA JBOX INPAMHUX y IIPOCTOPI,
AKIIO IXHIMI OpoeKIiaMu €:

&

82

204.

205.

a) IBi TOUYKH,

0) mpaMa ¥ TOuKa mo3a He;

B) OpaAMa I TOYKa Ha Hin?

YHu MOXKYTh:

a) mPOoeKIlii ABOX PiBHUX BiApis3KiB OyTuM HEPiBHUMIU;

0) mpoekIlii ABOX HEPiBHUX BiApiskiB OyTu piBHUMUI;

B) IPOEKIIil ABOX IapaJieibHUX BiApisKiB OyTu HemapajielbHUMIU;

T) IPOEKIii JBOX HellapaJeJbHUX BiApiskiB OyTuU mapaJiebHUMU?
IlepexknazmiTy ammrificbkor (abo0 iHIIIO iHO3eMHOIO MOBOIO) OCHOBHI

TepMminu Ta partu § 6.

206.

Y axomMy BUIIAQAKY IapaJiejibHa MTPOEKIliA MHOTOKYTHUKA IOPiBHIOE

JTaHOMY MHOTOKYTHUKY?

207.

Tpukyrauxk A’B’'C’ € napajenbHOIO IpoekIicio TpukyTHuka ABC. Un

MPaBUJILHO, II0:

208.

2009.

210.

211.

paJieJIbHOTO IlepeHeceHHA pe6bpo BB, mepexofuTs y pe6- B
po CC,. Busnaute, y aKy (Qirypy mepexommuTb: s~

a) Oicexrpucu TpukyTHnKa A'B'C’ € mpoekmiaMu 0iCeKTpHUC TPUKYT-
Huka ABC;

6) mexmianu TpukyTHuka A'B'C’ € HmpoeKIisMu MeAiaH TPUKYTHH-
Ka ABC;

B) BucoTH TpukyTHuKa A'B'C’ € NpoeKIigAMHN BHCOT TPUKYTHH-
ka ABC?

OnunritTh yMOBU, 3a AKHX IIapajieJIbHOI IIPOEKIIi€I0 TPUKYTHUKA €:
a) BinpisoK; 0) TPUKYTHUK, ITI0 JOPiBHIOE TaHOMY.

Yu Moike ImapaJjiesibHa IIPOEKI[is mapaJjejorpaMa OyTu:

a) KBaJapaTom;

0) Tpameii€ro;

B) YOTUPUKYTHUKOM 3i cTopoHamu 4 cM, 5 ¢cM, 6 cm i 7 cwm;

T) YOTUPUKYTHUKOM 3 KyTamu 60°, 120° 60°, 120°?

Yu icuye mapaJjesbHe IepeHeCeHHs, AKe IIePEeBOIUTh:

a) OMHY 3 ABOX MHUMOOIKHUX NPAMUX B JIPYTY;

0) ogHYy 3 rpaHeii Kyba B iHIIY; B, c
B) OMHY 3 I'paHEl TeTpaeapa B iHIIY? A
¥ xy6i ABCDA,B,C,D, (puc. 106) yracxinok ma-

|
i
|
|
Jo——-}-Jc

a) BepmnHA A, ;

6) pebpo A B; Puc. 106
B) rpas AA B, B.
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c : Mopgenioemo

212°. 3a momomoromo MozeJsieil [BOX IPAMMX i BiggaJieHOro AykepeJia CBiTia
IOCHiZiTh, AKUMU MOKYTH OYyTH TPOEKIil JBOX NMPAMUX y BUMNAIKY, KOJIU
IaHi mpaMi:

a) mapaJiesibHi; 0) mepeTUHAIOTHCA; B) MUMOOIKHI.

& 213°. 3a momomoromo Mozesell IBOX IPAMHUX 1 BifgaJieHOro IsKepeJia CBiTia
JOCHiZiTh, AKUM MOJKe OyTH B3a€MHE PO3MIIIeHHS ABOX IPAMUX, SKIIO
iXHIMU IIpOoeKIiAMU €:

a) mapaJiesibHi IpsMi; 0) mpaMi, IO ITePeTUHAIOTHCA.
214. BupiskTe 3 IyOKOro mnamepy Mozenab mapasesorpama ABCD i mepe-
rHiTh i1 mo giaromasi BD. 3ajaiiTe HanpsaM IIPOEKI[ilOBAHHS TaK, 100 IIPO-
exiiero TpukyTHuka ABD Ha maomuay CBD 0yB:

a) tpuxkytHuk CBD; 0) Bigpisox BD.

& 215. BurorosTe MOZe/b IPOCTOPOBOr0 YOTUPUKYTHUKA. 34 JOIOMOIOIO Ijiel
MozeJsIi Ta BimmaJsieHOTO MiKepejia CBiTJIa BUBHAUTE i Hapucyirte Qirypu, aki
MOXKYTh OyTH IMapajieIbHUMN IPOEKIIiAMM IIPOCTOPOBOrO UYOTHUPUKYTHHKA
Ha ILJIOIIUHY.

216. $Ix posMilmeHi TpX TOYKKM B IPOCTOPL BiJHOCHO IIJIOIMHU IIPOEKIiI
Ta HAIIPAMY IIPOEKI[ilOBaHHA, AKIIO IXHIMH IIapajieIbHUMU IIPOEKIIAMU €:
a) omHA TOYKA;
0) mBi TouKm;
B) TPU TOUYKU OfHiel mpamoi?
JJ1a KOYKHOTO BUNAIKY BUKOHAWTE PUCYHOK.

’@ Po3B'A3yemo 3apaui
PiseHb A
A

217. Touxu A’ i B’ — mapajenbHi Ipoek-

il Touok A i B Ha muomuuy 1T (puc. 107). B

IIpama AB mepeTuHae maHy ILIOIIUHY B TOY- M

mi C. 3uaiigiTs, HOBKUHY Bigpiska AB, AKIIO l

AA’=18 cm, BB'=12 cm, AC=27 cm. Vo P
® 218. 3a ymMoBOIO IOImepenHbLOI 3amadui 3Ha- u

UOiTh OOB:KUHY IIpoekIiii Bigpiska BC Ha Puc. 107

IJIOIUHY T, AKImo L A=/A".
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A,
Bl
Puc. 108
A’ M’ B’
C/
Puc. 109
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219°. Tano mapaJjeiabHy IPOEKIil0 TPUKYTHHUKA.
ITo6ynyiiTe mpoekirii fioro Mexmia.

220. ITanmo touku A’, B’ i O — mpoekii gBox
CYyCifHIX BepIIVH i TOUKW TIEPEeTHHY AiaroHaJjen
mapaJjejgorpama. IloOyayiiTe IIPOEKI[il0 PeIITH
BEPIITHH.

2271. aHo mapaJieIbHY IIPOEKIiI0 KOJa 3 IIeH-
TpoMm O i xopmoio AB (puc. 108). IToOynyiiTe mpo-
eKIIil0 JiamMeTpa KoJja, MEePIeHANKYJIAPHOTO IO
IaHOl XOopau.

222. Tpuryrtauk A'B'C’ — mnpoekmnis piBHO-
CTOPOHHBOTrO TPpuKyTHUKA (puc. 109). IlodoynyiiTe
MIPOEKI[il0 MePHeHAUuKYIAPa, IIPOBEJEHOI0 3 TOU-
ku M’ go cropornu A'C’.

PiBeHb b

223. Tpuxyraux A'B'C’ i Bigpisox B'D’
napaJjenabHi mpoekmii TpuxkytHuka ABC i iioro
OicexkTpucu BD. Yu nmpaBUJIbLHO, IIIO:
a) B'D’ — 6icexrpuca tpukytauxka A'B'C’;
06) AB: BC=A'D’:D’C’? Bignosizi o0rpyH-
TyHTE.
224, Ta”o mapajejbHy IIPOEKIIiI0 TPUKYTHUKA
i nBox #ioro BucoT. IToOyayiiTe IIPOEKILifo IeHTpa
KOJia, OIIMCAHOr0 HaBKOJIO TPUKYTHUKA.

225. JTamo mapajeJbHy IIPOEKIlilo pomba, ro-
cTpuii KyT AKoro aopiBuioe 60°. IloOyayiiTe mpoek-
11ifo BuCOTHU pom0a, MPOBEAEHOI 3 BEPIITUHU TYIIOTO
KyTa.

226. JaHo mapajejbHy IIPOEKIliio Koaa. IIo0y-
IyHTe TPOEKIIifo:

a) miamerpa KoJa;

0) meHTpa KoJja.
227. JllaHo mapaJieIbHY IIPOEKI[iI0 PiBHOGIUHOL
rpamneriii. IToOyayiiTe mpoekIiiro i BHCOTH, IPO-
BelleHOl 3 BEepPIIMHU TYIIOro KyTa.



§6. MapanenbHe npoekLjtoBaHHS. 300paxeHHs MNOCKMUX i MPOCTOPOBUX iryp y cTepeomeTpii
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228. Touku A’ B’ i C' — npoexknii To- A
yoK A, B i C Ha maomuny o (puc. 110).
300pasits npamy meperuny moituia ABC
io.

229. Posp’axits samauy 228 3acoba- A
mu nporpamu Geogebra, DG uum iurmo- o

ro rpadiuHOro pemaxTopa. 3MOIEJIoi-

Te cUTyalilo, y AKil Ia sajada He Mae Puc. 110
posB’si3aHHA. fIK posMmilneHi B miii curya-

il momuau ABC i o?

wo——ow
Qo——o(‘j

230. VYmaciaimox mapajiejbHOIO IIePEeHEeCeHHs ILJIOIN[MHA O IIePexOAUThb
y maomuny o . Ilnomubaa B mepeTwHae IJOMUHM O i O IO OPAMUX C
i ¢’ Bigmosizmo. HosexiTs, mpo c||c’.

231. VHaciaifok mapaJjesbHOrO IIepeHeCeHHd TOuKu A i B mepexogars
y rouku A’ i B’ Bizmosigso. lloBexmiTsb, mo Touku A, B, A’ i B’ memxars
B OMHiI IJIOIIMHI.

232. (OnopHa). Jano npamy, nenapanenvny naowuni npoexyii. Tou-
Ka nepemuny uie€i npamoi 3 ii NPOEKyi€l0 € MOUKO0I0 nepemuHy npamoi
3 naouwuroi npoexyii. [loBeniTs.

PiBeHb B
233. JloBemiThb, 1[0 BHACJIJOK IapaJieIbHOIO IIPOEKIIiIOBAHHI:
a) TPW TOYKHU, IO He HAJEKATh OHIN HNPAMiH, HE MOKYTh IIPOEKTY-
BaTHCSI B TPU TOUKU, IO HaJEKATh OMHIN IpAMiii;
6) naBi mpsawmi, IO TepPeTHHAIOTHCS, He MOKYTDH IIPOEKTyBaTuCsA B IBi
mapaJieJIbHi mpsaMi.
234. TloGyamyiiTe MpOEKIIil0 MPABUJILHOIO IIECTHKYTHUKA 3a NAHUMHU IIPO-
eKI[isIMU TPHOX HOro MOCJIiJOBHUX BEPIIHNH.
235. Tourxu A, B i O — mapaJieJbHi IPOeKIil BOX BEpIINH i IeHTpa Ipa-
BUJILHOTO TPUKYTHUKA. [[00yAyiiTe IPOEKI[if0 I[FOT'0 TPUKYTHUKA.
236. Tpuryrauxk A'B'C’ — mapanenpHa npoeknia TpukyTHuka ABC,
B akomy ZC=90°, £ A=30°. IlobynyiiTe mpoekIrito dicexTpucu BD.
237. aHOo mapajieJibHy IIPOEKIIiI0 MPAMOKYTHOI'O TPUKYTHUKA, B SKOMY

TaHTeHC OJHOTO 3 KYTiB JOPiBHIOE E ITo6ynyiiTe mpOEKIlilo cepeauHHOro
MEePIeHAUKYIIpa 0 TillOTEeHY3U. 8

238. 3a mammmu puc. 110 mobOyayiiTe HmpoekIliio BHYTPIMIHLOI Touku D
TpukyTHUKa ABC Ha TJIOIMUHY .
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o MoBTOpeHHA nepepn BMBYEHHAM § 7

86

TeopeTuyHNn matepian

o MMUMOOLKHI IpaMi; [C 10 knac, § 3 j
o KyT MiK OPAMUMHI HA IIJIOLIMHI. (C 7 knac, § 6 J
3apaui

239. TIlpawmi a, b i ¢ nexars B OJHIN IJIONIMHI I IIEepeTUHAIOTHCA B Of-
Hiit Touni. kM Moske OyTH KyT Mixk mpamumu a i ¢, akmo Z(ab)=55°,
4 (bc)=35°? Yu 3MiHUTBCS BiAMOBiAL, SKIO JaHI OIpaMi He JeKaTh B OOHiN
TIJIOIITMHI?

240. Oamo mumoOiskHi mpami a i b. Yepes TOUKHU IPAMOI @ IPOBEJIN IPIMi,
napajenbHi b. Uu piBHI KyTH, AKi OpoBemeHi mpAMi yTBOPIOIOTH i3 Ips-
Mmoo a? BipmoBigb oOr'pyuTryiiTe.

Tecmose 3dBOAHHSA
ons camonepesipku Ne 2

1. Buszaure B3acMHe PO3MIiII[eHHA OPAMUX a i ¢, Ko allb, bllc.
A Tlapanenbhi
b IlepeTunaroThCs
B Mumo0Gixui
I BusHaunTy HEMOXKJIMBO

2. TIlnomumuum o i B mapanensui. IIpsAMa @ J€KUTH ¥ TJIOMIUHI O, & IPS-
Ma b — y mromuHi . AxkuM Moske 6yTH B3aeMHe PO3MIIIEHHS IPpAMUX @ i b?
A IlapasennbHi a00 MepPeTUHAIOTHC
b ITapanenbHi a0 MuUMOOGIMKHL
B Mumo06ixHi a00 mepeTHHAITHC
I Mumo0bixui



3. Haso ry6 ABCDA,BC,D, (puc. 111). Cepep B, o4
JAaHUX Iap OPAMHUX BHOEPiTh mapy MHMOOIKHUX pra
IPAMUX. :
A BC i AD ,'
b BD i AC ’
B BCi DD,

I ADi BD

4. Toukum M i N He Hame)XaTh ILJIOIIWHI IapaJjesio-
rpama ABCD (puc. 112). Cepen 1anmx yMOB BUOEpPiTh .
Ty, 8a axoi (ABM)||(CDN). B c

A BM=CN
B AM| DN

A D
B AM L MB

I MN=AD

5. Cepen mauux ¢iryp Bubepirts Ty, AKa MOKe OyTH
mapaJjieIbHOIO IPOEKIIieIo Tpaterrii.

A b B

/A [/

6. amo TpukytHuk ABC, y axomy AB=15 cwm,

IPOBeNeHO IIJOIMUHY, AKa IapajejbHa cTopoHi AC

i mepetuHae cropony BC y Tourni N. 3HAUAITH TJIOMTY
yotupukyTHuka AMNC (puc. 113).

Al18cv> B 10,8cm> B 30cm? T 60 cm? al— ¢

U
B
BC=12 cm, AC=9 cm. Ha croponi AB B3sTO TOU-
Ky M, npuuomy AM:MB=1:2. Yepe3d Tourky M

Puec. 113

@ OHnaiH-TecryBaHHA N? 2

@ Temun noBigomneHb, pedepartiB, HaBYANIbHMX NPOEKTIB
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niocymku po3diny i

B3AEMHE PO3MILLEHHA NMPAMUX Y MPOCTOPI

Jexcamv 6 00Hil naowuHi

He nexcamv 6 00Hill nnowuHi

MNMepeTuHaloTbCA
HBi mpami B mpo-
CTOpPi HA3WBAIOTHCS
TaKUMU, IO IIepe-
TUHAIOTBHCH, SAKIIO
BOHU JIE}KATh B OJI-
Hill miomuHi i Ma-
IOTh EAUHY CHiJIbHY
TOUKY

MapanenbHi
HBi mpsami B mpocTo-
pi mapaJiesibHi, AKIIO
BOHU JIEXKaThb B ONHIN
IJIOIMUHI 1 He MaloTh
CIIiIBHUX TOYOK

O3Haka napanenbHOCTi
npamMmnx

HBi npami, mapaJjeisb-
Hi Tpertiii, mapaJjenb-
Hi MiK co6oio

MumoG6iXHi
IBi mpami B mpocTopi MuMO-
OisKHi, AKIIIO BOHU He JIeXKaThb
B OHil IJIOIIMHI

O3Haka MUMOOGIXKHNX NPAMUX
SIKImo omHa 3 ABOX MPAMUX
JIEKUTH y IJOIIWHI, a Apy-
ra IepeTHuHAaE IO IJIOIIUHY
B TOUYIli, IO He HAaJIeXUTh
TIepIii mpAMil, TO Taki mp4a-
Mi MUMOOiKHL

Teopema npo ichyéanna i edunicmsv npamoi, napanenvbHol 0aniil
Yepes TOUKY IIPOCTOPY, SIKA HE JEKHUTh HA JAaHIW NpaMiii, MOXKHA IIPOBECTH
npaAMYy, IapajiejibHy AaHiil, i TiIbKU OTHY

CMoCoBM NMobyAoBU MJIOLWMHU B NMPOCTOPI

Yepes aBi mpsami,
110 IePEeTUHAITHCS

Yepesa npaMy i TOURY,

AKa He HaAJEKUTh Il mpamin

(\.A
o

Yepes aBi mapaJjiesibHi mpami

a
b

o

‘Iepes TP TOYKU, IIIO HE JIeKaThb Ha

ONHIV pPAMIiN

A Ce
o -
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Miacymkn posgainy |l

B3AEMHE PO3MILLEHHA NPAMOI | MAOLWMNHN B MPOCTOPI

Marwmuv cninvri mouku

He maromov cniavHux mouwokx

IIpama nexuth
y ILJIOIIWHI

4 =2
B

o

IIpama mepetuHae
JIOITUHY

a

IIpama mapanenbHaA
TLJIOITIH

a

L7

NMAPANENBLHICTb MPAMOI | MNOWWUHN

O3navuenns

Ilpama # nommHa Ha-
3UBAIOTHCA IIapaJiesib-
HUMH, SKIIO BOHU He
MaOTh CIIiJIBHUX TOUYOK

a

Osnaxa

Axmo mpsama, AKa He
HaJeXUTh MJOINUHI,
mapaJjiejJibHa AKili-He-
Oyab mpAMii 11iel 10-
IIMHYU, TO BOHA Hapa-
JenbHa 1 camiy mio-
I HIL

/
/

o

Bnracmusicmo

SAxmo npsma mapaJjenb-
Ha MJONIMHi, TO uepes
Oyab-AKY TOYKY JIaHOI
MJIOIUHN MOJKHA IIPO-
BECTH IIPAMY, IIT0 JIEKUTH
y il IJIONMHI Ta Imapa-
JeJbHA AaHIN IpPAMi.

B3AEMHE PO3MILLEHHA MJIOLLWWXH Y NMPOCTOPI

JBi mjomuHu mapaJjiesibHi

a4
a4

JIBi IIIOIIUHU IEePEeTUHAIOTHCA IO MPAMIiN

P d
N

89
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MAPANEJIbHICTb MJIOLWWH

O3navwenns O3nakxa Bnacmueocmi
ABi nmomuum | Armo aBi npami ox- | KMo ABI mJIOIIWHU TapaJiesb-
Ha3UBAIOThCI Hiel migomwmHM, AkKi | Hi, TO:
napaJeJbHIMU, mepeTuHAKThCA, Bia- | 1) mpami, mo AKUX BOHU IIepe-
AKINO BOHM He | MOBigZHO mapaJielbHi TUHAIOTLCA 3 TPETHOIO ILJIO-
MalOTh CIIJIBHUX | JBOM IPAMHM IPYyroi IIMHOI0, IapaJjesbHi;
TOYOK IJIOIITUHU, TO IIi IJIO- | 2) BiApisKM mapajieIbHUX IIPA-

a4 w1, pisai
S

IMIMHU OapaJjieJbHi MHUX, 10 MICTATHCA MiK HU-

N

Q KoHTponbHi 3anutaHHA fo pos3painy I

1.

90

[aiiTe o3HaueHHA IapajieIbHUX OpAMHUX y Impocrtopi. ChopmysioiTe
O03HAKY HapaJieJIbHOCTI IPAMUX.

IaiiTe o3HAUeHHA MUMOOIKHUX npaMux. ChopMysroiiTe 03HAKY MUMO-
Oi’KHUX MPAMUX.

HasBiTh yoTHpu crioco0u IpoBeAeHHSA MJIOIIMHU B IIPOCTOPI.
HassiTh Bumagkyu B3a€MHOI'0O PO3MIITIEHHA ONPAMOIL i IJIOMTMHU.

HaiiTe o3HaueHHs ImapajieIbHUX mpaAMoi i miaomimau. ChopmyaroiTe
O03HAKY HapaJjeJbHOCTI IPAMOI i MJIOIMIUHU.

ChopmytioiiTe BJIaCTUBICTh HIPAMOI, IapaJiebHOI IIJIOIMHI.

HassiTh BumagKu B3a€EMHOTI'O PO3MIINIEHHS MBOX IIJIOIMWH y ITPOCTOPI.
HaiiTe o3sHaueHHs THapaJiebHOCTI MomiuH y mpoctopi. ChopmyirioiiTe
O3HAKY THapaJjIeIbHOCTI ILJIOIIMH.

OmnuiritTh mapaJiesibHe HPOEKIIiIOBAaHHA SAK cIoci6 3o00paskeHHA (iryp
Ha MwiomuHi. Has3BiTh OCHOBHI BJIaCTMBOCTI IapaJielbHOTO TPOEKITiIo-
BaHHA.



Mipcymkn pospiny Il

% HopatkoBi 3agayvi Ao pospainy i

&
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247. Hawo mapaJieibHi mpami a i b ta Tourky C, AKa He

JIEJKUTH Y IJIOMIWHI JaHUX TpAMUX. SIK moOyayBaTu mpsamy,

AKa IPOXoAuTh ueped Touky C i mapajiesbHa IpaMuM a i b?

242. Ha pBox HemapajleJbHUX ILJIOIIAHAX IIO3HAUYEHO IIO

Toulli (HAaHi TOUYKM He JIeXKaTh HA IPAMiNl IepeTUuHY IJIO- /
muH). IK TpoBecTu Uepes IIi TOUKYW MapajielbHi IIpaAMi, 110

JeXKaTh Yy JaHUX ILJIOIIUHAX?

243. TlpoBezniTh ONUTYBAaHHSA CepeJl CBOIX OJHOKJACHUKIB

Ta ONHOKJIACHUIIb, XTO 3 HUX MAa€ INTATUB IJs TPUMAaHHSA

cmapTrdony (puc. 114). 3pobiTh 3a JOIIOMOr00 TAKOr'0 IIITATH-

Ba ceiidi-oto cBoro kjacy uu rpynu. IIlo crmiabHOrO B KOHCTPYKILI TaKUX
mraTuBiB? SAKuii crepeoMeTpuuHME HaKT BUKOPUCTAHO B Iill KOHCTPYKITii?
3HaigiTe BigmoBigHiI poTo B Mepeski IHTepHeT.

244, Yepes 6iuny cropony AB Tpamnerii ABCD mpoBeneHo IJIOIIUHY 0, SKa
He MmictuTh Touku C i D. oBenits, mio npama CD mepeTuHae IJIOIUHY O,
i sHaWOiTH BiAcTaHb Big TOUKM A 10 TOUKHU ix mepeTtuHy, AKmo AD=8 cwM,
BC=6 cm, AB=3 cmMm.

245. TIlpsMa a mapaJjejbHa IIOMUHI o. YW IpaBUIBHO, IIIO:

Puc. 114

a) Oyab-Ka IpsAMa, AKa IIepeTuHaE MPAMY @, IIePeTUHAE IJIOMUHY O ;

0) OyAb-sIKa IJIOIIMHA, KA IEPETUHAE IPAMY @, IEPETUHAE IIJIOMUHY O ?
246. IlapasenbHi mpami a i b mepeTMHaIOTH IUIOIMMHY O B TOYKax A,
i B, a maomuny B — y Toukax A, i B, Bigmosizno, npuuomy A, A, =B B,.
Yu npaBuibHO, 10 O |3?
247. UYepes croponu AB i CD miockoro dorupukytauka ABCD mposefe-
HO mapaJesbHi mjaomuHu. loBemith, mo Koau AB=CD, TO YOTUPUKYT-
HuK ABCD — mapaJeJjorpam.
248. PosbuiiTeca Ha MiHi-KoMaHAW U opraHisyiirte rpy-zebaru «Ilmocki
mpeaMeru. 3a i mpotu». B aprymenTaliii MoKHA BUKOPHUCTOBYBATU I'eOMe-
TpuYHiI (PaKTU, MIpKyBaHHA II0A0 (PYHKI[IOHAJIBHOCTI, AU3ANHY, JIETKOCTL
Yy BiATBOpPeHHI TaKMX HpeaMeTiB TOIO. 3a AOIIOMOI0I0 cMapT(oHa Uu iHIITOol
cydacHOI TeXHiKH! 3aIlHuIIiTh Bifeo medariB i BucTaBTe iioro B mepe:xki In-
tepHer. Hagimrite cBoim apysam QR-xox BigmoBigHOI iHTEpHET-CTOPIiHKH.
249. IosemiTb, 110 BCi IpAMi, AKi MepeTUHAIOTH OAHY 3 JBOX MUMOOIKHUX
OpAMUX i mapajieqbHi APYyrifl mpAMi#, JeKaTb B OGHIN IIJIOIIWHI.
250. IIBi cTOpoHM TPUKYTHHKa HopiBHIOITHL 6 i 9. Ha mapasensHiil mpo-
eKIlii TPUKYTHUKA MOOyAyiiTe IMPOeKIlifo OiceKTpucu KyTa MisK TaHUMU
CTOPOHAMM.
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251. Posgusithca Broma, y MeOJeBili xpamuuIl abo B Mepexxi Iarepmer
KOHCTPYKIio madu-Kkyne. Yomy i1 ABepi MOBMHHI pyXaTwUCs B IapaJiesib-
HUX IomuHax? fIKi crepeoMeTpuyHi TeOpeMH € TEOPETUUYHUM MHiArpyH-
TSIM KOHCTPYKIIil mragu-kymne? OOroBopiTh y Oyab-aKili comiaJbHIN Mepe:ki
TeMy, AK BCTAHOBJIEHHS INapu-Kylle eKOHOMUTHL Miclle y mpuMilnenHi. 3Ha-
naiTh abo 3pobiThL caMocTifiHo oTo madu-Kyme, AU3aiid AK0l BaM HaiibiJib-
mre go Bromo6u. IloxiniTbecsa mum (oTo 3i CBOIMH CIIiBPO3MOBHHKAMMU Ta
CIIiBPOBMOBHUIISIMU.

252. OpuuM i3 NPUKJIALIB 3aCTOCYBAHHSA MApajelbHUX ILJIOIIUMH y OymiB-
HUITBI € yTeIIIooUi maHedi, AKi KPinaarTs mapaJjejabHO MJIOITMHAM BiAIo-
BigHUX B30BHimIHiX cTiH OyxiBai. [lisHailiTech i3 mepeski IHTepHeT, AKUM
YMHOM TaKi IaHeJi COpuAOTH eHeprosbepe:keHH0. YoMy maHeJsi BCTaHOB-
JIIOIOTH IapaJieibHO cTiHaMm? BucjoBiTh mpumylinmeHHS Ta OoOroBopits ix is
apy3saMu Ta moxpyramu. IlopiBHsiTe ymMoBuU
pisHuUX OaHKiB IMOAO KpPEeOUTYBAHHS yTeIJeH-
Hsa OyaiBii mamensamu. IKi GaHKU IPOIOHYIOTH
Hamoiapm Burigai ymoBu? IIpoKoHCYIbTYHTECH
i3 BbOro MUTaHHA 3 OAaTHKAMU.

253. B odicHoMy HpUMIIleHHI BUKOHYIOTLCS
PeMOHTHI poboTH, B XOIi AKMX 3HaAHZOOMJIOCS
BUBHAUWTH, UYMW HapajejbHiI OTHA OMHiN mPOTHU-
JeXXKHi crimm kimHaTm. Ha migygory mok.jagu
Peliky IepmeHIUKYJIAPHO OO0 IJIiHTyca OmxHiel
criau (puc. 115). BusBuiocs, 1o I peiika
He € IepIeHINKYJAPHOI A0 IJIiHTyca IIPOTH-
Je:xHOI crinu. Byno 3po06jeHO BHCHOBOK, IIIO
I[i CTiHM He € mapaJjeJbHHMH. U1 MOYKHa 00-
I'PYHTYBAaTH Ileli BUCHOBOK, CIIMPAIOYNChH Ha II0-
JIOKeHHs reomeTpii? BigmoBigb MOACHITH.

254, EkpaH g8 MyJbLTUMELiMHOI0 IPoeKTopa
3a3BUUaii HATATYIOTh MisK ABOMa IapaJjieib-
HUMHU MeTajieBuMu peiikamu (puc. 116). Ilpu
IIbOMY IIOBEPXHS eKpaHy € IJocKoio. Ilosc-
HiTb, YOMY PeNKU POOJIATH ImapajeJIbHUMU Ol

Ha OOHIM. 7
255. Tloscuits KoHpirypamio HOXHUIL. dxa e A
TeopeMa OOYMOBJIIOE TOI (PAKT, IO Je3a ABOX Puc. 116

IXHiX YacTHH MalKe JIe;KaTh B OOHiN MJIOMTNHI?
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256. JTano mapaJjejbHy IPOEKIil0 Koja 3 meHTpoM y Toumi O. ITo6GynmyiiTe
300pasKeHHs KBajapaTa, OIMMCAHOT0 HABKOJIO I[HOTO KOJIA.

257. IanHo mapaJieJbHY IIPOEKIIiio KoJa 3 meHTpoMm y Touli O. ITo6GyamyiiTe
300pasKeHHsa MPAaBUJIBHOTO TPUKYTHUKA, BIIMCAHOTO B Iie KOJO.

258. Bmaiigite y mepesxi InTepHeT mpeseHTalil, moB’s3aHi 3 ejimcom Ta
iHIMMMU mepepizaMu KOHyCa, BUKOPMCTAHHAM BJIACTUBOCTEN eJirica B 3a-
komax Kemsepa. OpramisyiiTe oOMiH 3HalileHUMHU MaTepiaJaMH.

3ajadi nigBULLEHOI CKNAaaHOCTI
259. Hano terpaenp ABCD. Touku A, B, C, D He je:kaTb B ORHiN ILIO-
muHi. Touku M, N, K nexxars Ha Bigpiskax AD, BD, CD BigmoBimHo.
Touka E nexuth ycepenuti TpukyTHuka ABC. ITo0ynyiiTe TOUKY IepPeTUHY
upamoi DE 3 muonimaoio MNK.
260. Touxu A, B, C, D He nexarb B ofHili miomuni. Toukn E, F, G nexars
CF CG

AE
Ha Bigpiskax AD, CD, BC BigmoBigHO, IPpUYOMY —— = =——. Josenirs,
P P v ED FD GB A

mio momuua EFG nepetuHae Biapisok AB B geskiit Touri H, i BusHauTe
BUA yoTUpUKyTHUKAa EFGH.
2671. TlobOynmyiiTe Iepepi3 AAHOTO MHOIOIPAHHUKA CIYHOIO IJIOIIHUHOK O,
SAKIIIO:
a) ABCA,B,C; — npusma (puc. 117, a), De(BBICI), Deo, Eca,
ol|CK;
6) ABCDA,B,C,D, — npusma (puc. 117, 6), Pe(AA,B,), Q€(A,B,C,),
Re(AAD,), o.=(PQR);
B) SABC — rerpaezp (puc. 117, 6), K €(ASC), Le(BSC), M (ASB),
o=(KLM).

Puc. 117
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262. JosexiThb, 1I10:
a) ABi mpAMi mapaJiesbHi TOAL I TIMBKHU TOZi, KOJU OyAb-iKa ILJIOIIU-
Ha, IO IIePeTHUHAE OJHY 3 HUX, IIePeTHUHAE i APYyIry;
0) OBl IJIOIIMHU TapaJiefbHi TOAI ¥ TiJABKM TOAi, KOJIU OyIb-aKa
mpsaMa, IMo IePeTuHAE OJHY 3 HUX, IIepeTHuHAaE i Apyry.

263. amo: aco, Meo, M¢a, K¢a. IloOynyiiTe muomuny P, axka ma-
paJiesibHa npAMii a i npoxogutk yepes Touku M i K, aximo K ¢ o. CKijgbKu
icuye Takux miaonuH? Yy MOKJINBO MOOYAyBaTH TaKy ILIOIIUHY 3a YMOBH,
mo Keo?

264. Y napanenenineni ABCDA,B,C,D, trouxka L — cepeauna pebpa DD,,
Touka K — cepenuHna pebpa CC,, Touxka P Hanexuth pebpy BB,, npuduomy:

BP

B P
a) 0< =
PB

=1;
PB B)

Yepesa TouKy D mpoxXonuTh IJIOIMHA O, mapajeiabHa naommui PKL.
300pa3iTh Iepepis JaHOro mapaJesieninesa IJIOIMIUHOI O.

BP
= >1.
B

<1; 0)

265. Nawo tpukytHy npusmy ABCA B,C,. Touka K nexurs Ha Bigpis-
Ky AC, Touka M — Ha Bigpisky AK. Uepes Touky M HpPOBEJEHO IJIOIIUHY,
napajienbHy momuHi B BK. 300pasiTe JiHiI0 nepeTuHy Iiel miaomuHN
3 miomuHolo AA B, .

266. TloOyayiiTe 300pasKeHHsA KBaJpaTa, BIIMCAHOIO B KOJIO.

267. Yepes BepIIMHU TPUKYTHUKA 1 TOUKY IE€PETHUHY HOro MeAiaH IIpoO-
BeJeHO IIapaJiejibHi mpami, AKi IepeTMHAIOTh ILJIOIIMHY, II[0 He Ma€ 3 TPH-
KYTHUKOM CIIiJIBHUX TOYOK. I[OBXKMHM BiApPiBKiB IIUX NPAMUX BiJ BEPIIUH
TPUKYTHUKA IO BiJIIOBiIHMX TOYOK IIEPETHUHY 3 ILJIOIIMHOI HOPiBHIOIOTH a,
b, c. 38HAlAITh MOBXKUHY BiapisKa BiJ TOUKM IepeTHUHY MeAiaH JaHOI'O TPH-
KYTHHKA [0 TOUKHU IIePeTUHY BiAIMOBiAHOI mMpAMOi 3 JaHOIO ILJIOIIUHOIO.

268. Biuma cTopoHa pPiBHOOEAPEHOr0 TPUKYTHUKA BiJHOCUTLCA OO MOTO
OCHOBU AK 5:6. Uepes BepIIMHMU TPUKYTHUKA i IEHTP OMKUCAHOTO HABKOJIO
HBOT'O KOJIA ITPOBEIEHO ITapaJiesibHi IPAMi, AKi IepeTuHAIOTh IJIOIIUHY, IO
He Ma€ 3 TPUKYTHUKOM CHiJIbHUX TOYOK. [{OBKWHM BiIPiSKiB IMuUX mpAMUX
BiJl BEPIIIWH IIPU OCHOBI TPUKYTHUKA A0 BiADOBiZHMX TOUYOK IIEPETHUHY 3 IIJIO-
IUHOI JOpiBHIOIOTL 21 c¢M i 51 cm, a Bix Tperwhoi BepmmuHu — 68 cm. 3HAa-
WOiTh DOBXKUMHY BiipidKa BijJ IIEHTpa OIIMCAHOTO KOJia JaHOT0 TPUKYTHUKA
JI0 TOUKHU IIePeTHUHY BiJAIIOBiAHOI MPAMOI 3 HAHOIO IJIOIIMHOIO.
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269. osexmiTh, 10 300paKeHHAM PIBHOCTOPOHHLOI'O TPUKYTHHUKA MOYKE
OyTu OyAb-iKUII TPUKYTHUK, i HaBOAKHU, 300paKeHHAM OyIb-AKOT'O0 TPU-
KYTHUKa MOKe OyTH pPiBHOCTOPOHHi#N TpukyTHHK. Ha mizcraBi moBemeHoro
TBEPIKeHHs OOI'PYHTYIiTe, 1110 OCKiJIbKM B IIPABUJIBHOMY TPUKYTHUKY MeIi-
aHU MIEePeTUHAIOTHLCA B OAHIM TOUYIIi Ta AiJIATHCS IIi€I0 TOYKOIO y BiTHOIIIEHHI
2:1, moumHAOYM BiJ BepIIINWH, TO TaKy cCaMy BJAaCTUBICTh Mae OyAb-AKUI
TPUKYTHUK.

270. Hamo xy6 ABCDA B,C,D, ta Touku P, @, R Ha pebpax AA, AD,
A, B, signosiguo. Touku M, N, K nexarb ycepeinHi MHOTOKYTHUKIB PQR,
B C DR, CCD D signosinuo. IloGyayiiTe mepepisa MHOrOrpaHHU-
ka ABCDPQD,C B R (rky0ba 3i «cnmiom») miomunoro MNK.
271. Jlamo mapajeJbHY MIPOEKI[il0 PiBHOGIUHOI Tpamenii, B AKY MOKHAa
BIIcaTu KoJjo. IloOyayiiTe IpoeKIlii TOUOK JOTUKY CTOPiH Tparelii g0 BIIU-
CaHoro KoJia.
272. Jlamo mapaJieIbHy IPOEKI[il0 PiBHOOGEZPEHOr0 MPSIMOKYTHOTO TPU-
KyTHuKa. IloOyayiiTe IIpPOeKI[ilo KBaaparTa, BIMCAHOI'O B Ieli TPUKYTHUK
Tak, IO OBI BepIIMHMW KBaapara JeKaTh Ha TinmoTeHy3i, a aBi iHmri — Ha
KaTeTax.
273. IaHo mapaJieJbHY IIPOEKI[iI0 MPaBUIbHOrO mecTukyTHuKa ABCDEF.
IToGynyiiTe mMpoeKITito:

a) Oicekrpucu KyTa ABD;

0) OicekTpucu KyTa Misk Bigpiskamu AC i BE.

274. ITaHo mapajejbHy IIPOEKIIiI0 K0Jja Ta TOYKU A 1mboro KoJa. IToGymyii-
Te 300paKeHHsS MNPAaBUJILHOTO INECTUKYTHHKA, OIMCAHOTO HaBKOJO I[HOTO
KoJia, IJIs SIKOTO TOUKa A € TOUKOIO JOTHKY IO OfHiel 3i cTopiH.

275. Ha pebpax SA, SB, SC TpuryTHOI mipaminm
SABC mnosnaueno touku A;, B;, C; Bigmosizno. Bizno-
Mo, mo ABNA;B, =X, BC(\B,C; =Y, ACNAC,=Z. .
HoBenits, mo Touku X, Y, Z HajexaThb OOHIN IPAMIiH.

276. Ha miomuHi maHO TPHU IOMAPHO IIApPaJeJbHUX
opaAMUx a, b i ¢ ra rouku M, N, P (puc. 118). Ilo-
OynyiiTe TPUKYTHUK TaK, IMO0 HOTr0 BEPIINHU JeKaJu a b ¢
Ha JaHUX MPAMUX, a CTOPOHU IPOXOAMWJIU Uepe3 JaHi
TouKu (KOMKHIifl CTOPOHI Mae Haje:KaTu OJHA TOUYKA).

Puc. 118
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@ ICTOPUYHA OOBIAKA

ITapanensui mpaMi Ta IJIOIMIWMHM 3 JaBHIX 4YaciB BHKOPHCTOBYBAJIMCS

mig yac OygiBHHIITBA. 30KpeMa, IapaJjejbHi I piBHI 3a MOBKHHOIO KOJIOHHU
3’eJHyBaJIU IapaJjesJbHi HifJiory i cTesro B xpamax, Hampukiaan y xpami Hikm
Anrepoc (V cr. 10 H. e.). ¥ cBOiii poboTi OyAiBeIbHUKU, XYIOKHUKU i BUeHi
BIAaBaJIVCA [0 eJIeMEeHTAPHUX MPOeKI[iMHNX mpuiioMiB. Aje Cy4acHOTO BUTJIALY
HayKa Ipo 300pa’KeHHA IpPeIMETiB — HapucHa reoMeTpis — Habyiga 3HAU-
HO misHimre, 3aBAAKU (paHIy3bKoMy BueHomMy Iacmapy Mom:xky (1746—1818).
MoH:K po3poOuB Teopiio MOOYAOBU OPTOTOHAJBLHUX IMPOEKI[if TPUBUMIPHUX

00’€KTiB.

Ae Kpim mmapajieIbHOrO IPOEKIIiIOBAHHS [JIA 300pasKeHHsI IIPOCTOPOBUX
¢iryp y *KHBOIIKCI Ta TEXHIYHUX KPECICHHAX 3aCTOCOBYETHCA TAKONK IEHTPAJIb-

He TPOeKIlifoBaHHA, abo Teopida mepcrexkTuBu. lleit
cmoci6 OyB Bimommuii Ime 3a YaciB aHTHUUYHOCTLI U ne-
TAJILHO ONMCAHUHA ¥ POOOTaX PUMCHKOIO apXiTeKTopa
Mapka Birpysia (mpubsa. I ct. mo H. e.). B emoxy
Bigpom:xenHa OCHOBH Teopil IEepCIEKTUBU PO3PO-
6uB iTasiticekuii apxitekrop @ininnmo BpyHessmecki
BusHauHi mutii Jleonapmo na Binui, Ans6pext [1o-
pep Ta iHmmi.

Imei Ta meTonu crepeomerpii i chboromHi 3HAXO-
IATH 3aCTOCYBAHHA Yy BUTBOPAX apXiTEeKTypH, KUBO-
nucy, gororpagdii, koM’ roTepHoi rpadiku.

®. bpyHennecki

LepkBa CaH-JlopeHu0
y ®nopeHuji. ApxiTekTop —
®. bpyHennecki




Bararo xT0o, KOMYy HiKOJHU

He TPaIJfjJoCcsa BUOAAKY OiJbII

mIMOOKO Ii3HATU MaTEeMAaTHuKYy, ...

BBasKaloTh 1i HayKomo cyxor. Ilo

CyTi K Ile HayKa, sKa IoTpedye
HalbigbIire anTasii.

Cogyia Kosanescvka,

nepwa 8 ceimi HiHKa, AKaQ

npauyweana Ha nocadi

npogecopa 3 mamemamuru

Bixg ocHoBHHX BimomocTell IIpo }
B3aEMHE PO3MIiITIEHHSA ITPOCTOPOBUX (hi-
I'yp mepeiieMo 0 BU3HAYEHHA Bijcra-
Hel i KyTiB Misk HuMHu. OcobIUBY POJIb
y IIbOMY TIpoIieci Bifjirpae MoHATTA mep-
TNeHJUKYJIAPHOCTI MPAMUX 1 TJIOIWH.

VY HNOBCAKAEHHOMY JKUTTi MU IIO-
pasy 3ycTpivaemocsd 3 MepHeHIuKYJIA-
paMu: Hi’KKH CTOJIa IepPHIeHIUKYJIAPHL
0 IimJjiorm, IIBAX BOWMBAIOTH II€PIIEH-
JIUKYJISAPHO OO MOBEPXHi cTiHU, cycimHi
cTiHmM OymiBJIi 3a3BMUYail B3a€EMHO IIep-
neHAnKyaapHi. OT:Ke, BUEHHA PO TEP-
MeHIUKYIAPHICTh MOXKHA 0e3 rmepebiinb-
IIIeHHsA Ha3BaTH OCHOBOIO «OyiBesIbHOL
reoMeTpii».

Cob6op Cs. lOpa.
M. JlbBiB
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§7 | Kymu mix npamumu B npocmopi

Puc. 119

7.1. Kym MiX npsmumu,
Wo nepemuHalombcs

OsHaueHHs KyTa MiK IPAMUMHU B IIPOCTOPI
I'PYHTYETHCA Ha BiNOBiIHMX O3HAUYEHHAX KYTiB Ha
niominHi. ToMy po3TIAHEMO CIOUYaTKy KYTH Miik
OpAMUMU, AKi JeKaTh B OOHIN MIJIOMIMHI.

OToxe, KYT MiXK NapaneNbHUMN NPAMUMU BBaXka-
€TbCA TaKMM, WO [OPIBHIOE HYJIO.

SArmio aBi mpsaMi B mpocTopi ImepeTuHAaITLCd,
TO Uepe3 HUX MOYKHa IIPOBECTM ILJIOITUHY i cKOpU-
CTaTHCS O3HAUEHHAM KyTa MiK OpAMUMU B TJaHi-
MeTpii.

O3HaAYeHHA

KyTom MiX npamumu, WO nepeTUHAroTbCsA, Ha-
3UBAETHCA HAMMEHWMUI i3 KyTiB, sKi yTBOpUNUCS
B pe3ynbTaTi NepeTuHy AaHUX MNpaMUX.

Tax camo, AK i Ha IJIOIMWHIi, ABI mpaMi, IO
MepeTUHAIOThCS, y IPOCTOPi HABWBAIOTLCA MEpreH-
OAVKYNAPHUMN, AKIO KYT Misk HuMu mopiBaioe 90°.

Hanpuxaan, nBa pebpa xyb6a (pumc. 119), axi
MalOTh CIIiJIBHUHN KiHeNnb, MeprneHAuKyJIApHi. [liaro-
HaJi rpaHi Ky6a AB, i A B TakoX IepeTHUHAIThCA
g mpaAMUM KyTOM, KyT Mixk Bigpiskamu AB, i BB
nopieaioe 45°, a Kyt B, AC gnopieHIOE 60° (mOACHITH
qomy).

Teopema
(npo Kymu mix BiOnoBidOHO napaneabHUMU NPAMUMU)

KyT mMix npamumu, WO nepetuHaroTbCs, AOPIBHHOE
KYTY MiX NpSMUMU, gKi nepeTUHaroTbca i BiAno-
BiAHO MapasnesnibHi AGHUM:!

(a,la,. by 11b,,a, by = 0y, a,Nb, = 0, )= £ (ajb; )= £ (a,b,)
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JloBedeHHs

[ Hexail miomuHa, B AKi# Jexars npami a,
i b, He sbiraeTbca 3 MJOMIWHOIO, B AKIiN JelKaThb
npami a, i b, (puc. 120).

ITapanmenbrHe mepeHeceHHdA, fAKe IEPEBOAUTH
rouky O, B Touky O,, IepeBOAUTH IPAMY @, B IIapa-
JIeJIbHY IPAMY, AKa IIPOXOLUTH yepes TouKy O,, To6TO
B IPAMY a,. AHaJoriuHO IpAMa b, y pesysnbTari Ta-
KOTI'0 IIepeHeCeHHs NepeXoJuTh y Ipamy b,. OcKkinbku
mapaJiejibHe TiepeHeceHHsA 30epirae BeJIWUYUHU KYTiB,
TO MeHIINH i3 KyTiB Mix npamumu a, i b, mopis-
HIOE MEHIIIOMY 3 KYyTiB Mk mpaAMuMH a, i b,, To6TO
Z (albl) =/ (azb2 ) Bunanox, xonu gaHi npami Jexars
B OOHIN IJIOIIWHI, PO3TIAmaeThbcA aHaJoTiuHo. M

Hacnidok (03HAKa nepneHouKynsipHOCMi NPSAMUX)

SAKWwo ABi Npsami, WO nepeTUHaroTbCA, BiANOBIAHO
napanenbHi ABOM NepneHAUKYNSpHUM NPSMUM, TO
BOHU TAKOX MepneHAUKYNApHI.

7.2. Kym MiXX MUMOGIKHUMU NPSAMUMU

Hexaii npawmi a i b mumo6ixkui (puc. 121). IIpo-
BeJleMO Uepe3 HOBiTbHY TOuKy O IpocTOpy IpAMi a,
i b, BigmOBiZHO mapaslesbHI JaHUM OpAMHUM a i b.
T'pagycry Mipy KyTa MiK DUMU OPAMUMU MOYKHA
OPUAHATHA 3a TPANYyCHY Mipy KyTa MijK MUMOOIKHU-
MU npaAMuMHT a i b.

OOr'PYHTYEMO KOPEKTHIiCTh TaKOrO IIiAXOOy IO
BBeIEHHS IIOHATTS KYyTa MijK MUMOOLKHUMU IPSIMU-
MU, TOOTO IOKaKeMO, III0 KYyT MiK HNpAMUMHU a i b
He 3aJIe’KUTh Big Bubopy Touku O. Hexait uepes Tou-
Ky O, nposefeHo npami a, i b, a uepes Toury O, —
npami a, i b,, BiATIOBiAHO mapasesibHI HJaHUM IpPA-
MuM a i b (puc. 122). 3a 03HAKOIO IapajiebHOCTI
npAMEuX Opami a, i a,, a Takox npami b, i b, ma-
pajenbHi (abo sbirarorbesz). Tomi 3a mioiimo moBese-
HOIO Teopemoio Z(ab,)=Z(a,b,). Orxe, KyT Mixk

Puc. 120. Do noBeneHHs
TEOPeMH PO KYTU

MiK BigmoBimHO
napajgelbHUMHI
OPAMUMUA

a a,

Puc. 121. Mo o3HaueHHSA
KyTa MiX MEMOOI»KHUMU
IPAMUMUI

Puc. 122.

Ilo o6r'pyHTYBaHHS
KOPEKTHOCTi OBHAUEHHA
KyTa MiX MUMOOisKHUMU
IPAMUMU
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Puc. 123

OpaMUMU a i b He 3aJeXKuUTh Bix Bubopy Toukm O,
TOOTO MOJKHa C(POPMYJIOBATU TaKe O3HAYEHHS.

O3Ha4YeHHA

KyTom mix MUMOGIXHUMU NPAMUMU HA3UBAETLCS
KYT MiX NpSMUMU, LWLO NepeTUHAroTLCA, Napanesnb-
HAMU AGHUM MUMOBIKHUM MPAMUM.

Yacto 3a Touky O 0epyTh TOUKY, sSIKa HaJe-
JKUATH OOHIN i3 maHMX MUMOOIKHUX mpamMux. Hexaii,
Hampukiaaj, y Kyoi ABCDA B/C,D, (nus. puc. 119)
HeoOXifHO BUBHAUHUTH KyT Mixk npamumu BB, i AD.
Ockinbku uepe3 Touky B mpoxoguth npama BC,
napaJjenbHa AD, To IIyKaHUNA KYT OOPiBHIOE KY-
Ty B/ BC, T00TO € IpAMHUM.

O3Ha4YeHHA

[ei npami B NpocTopi HA3UBAFOTLCS NepneHAUKy-
JAPHUMU, SKLWO KYT MiX HUMKU gopisHroe 90°.

Orxe, na puc. 119 npami AA, i AD, AB,iA B,
BB, i AD nepneHIuKyIApPHIi.

3a3HAYMMO, M0 MU POIIIUPUIN O3HAUEHHSI
MEPIEHANKYJIAPHUX MPAMUX, YBIBIIM O POBIVIALY
MePHeHIUKYAAPHICTh MUMOOIMKHUX TpAMUx. Koport-
KO TEePHeHJUKYIAPHICTh MPAMUX Y IIPOCTOPi 3amu-
CYIOTh Tak: a lb.

3aaaua
TTpaBunbHUA TpUKYTHUK FBC i napanenorpam ABCD
He nexatb B OAHIW nnowuHi (puc. 123). 3Haliaite KyT
Mix npsmumu BF i AD.

Posg'azaHHs
OckKinbKu 3a O3HayeHHAM napanenorpama AD | BC,
KYT Mix npamumu BF i AD nopisHroe KyTy Mmix nps-
Mumm BF i BC i popieHoe kyTy FBC. 3a ymoBoro Tpu-
KYTHUK FBC piBHOCTOpOHHIW, OTXe, WYKAHWUM KyT cTa-
HoBUTbL 60°.
Bianogiab: 60°.
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3anumaHHsa i 3adavi

& O6roBoploeEmMo Teopiio

®
C

&

277° Kyt misx npsamumu a i b gopiBHioe o. Yu mpaBUIbHO, II0:
a) mpami a i b mepeTWHAIOTHCS;

0) mpami a i b MmumoGiKHi; B, C,

B) a0<90°? ! D
278°. lawo xy6 ABCDABC,D, (puc. 124). Ha- A 1
3BiTh: !

a) ABi mpami, 1[0 mEepeTWHAIOTHCS ITij TpH- 'B C

MUM KYTOM; ,," """ BV

0) ABi MUMOOI»KHI IePIeHAUKYIAPHI IpaAMi; A ’

B) MBI mpaMi, II0 NMEPEeTUHAIOTHCA IIiJ Ky- D

O.
oM 45°; Puc. 124

r) ABi MUMOOiIKHI mpami, KyT MisK SKuMU

mopiBHIOE 45°.
279. CKiIbKU IPAMUX, MEPIEHINKYIAPHUX [0 IPAMOI d, MOMKHA IPOBECTH
Ha IJIONIWHI uepes AaHy TOUKYy mpamoi a? Yu 3MiHUTHCA BiANOBiABL, AKIITO
JaHy 3amady pO3B’sA3aTH He HA IJIOI[WHIi, a B IPOCTOPi?
280. i mpsami BigmoBigHO mapaJjenbHi JBOM OIYHMM CTOPOHAM PiBHO-
0elIpeHoro TPUKYTHUKA. UM IPaBUJIBbHO, III0 KYT MiK HaHUMU HPAMUMU
IOPiBHIOE OOHOMY 3 KYyTiB TpuKyTHHKA? UM 3MiHUTBCA BiAmoBiAb, SKIITO
3aMicTh OiYHMX CTOPiH PO3IMIAHYTU OiYHY CTOPOHY M OCHOBY TPHUKYTHHKA?
281. TlepekyafiTh aHIVIINCBLKOIO (UM iHIIIOI iHO3EMHOI MOBOIO) YMOBY Ta
BJIacHe posB’sizaHHs 3amaui 280. O6GropopiTh BUKOHAHHSA 3aBAAHHS i3 cyci-
IOM UM CYCiIKOIO ITIO IIapTi.

& Mopenioemo

282° Ha miomiuHi CIpaBAKyeEThCSI TBEPIKEHHA «[[Bi mpaMi, mepneHguKy-
JSPHL 0 TPeTwhol, mapaJebHi». 3a JOIMOMOI0I0 MOJEIIOBAHHSA BU3HAUTE, UL
CHPAaBAKYETHCS Ile TBEPAKEHHS B IIPOCTOPi 3a YMOBH, IIO:

a) Tpu HaHi mpAMi mapaJiebHi OFHIiIl ILJIOIIMHI;

0) OyAb-sKi ABi 3 JaHUX TPAMHUX MHMOOiKHi?
283°. Yepes TOUKY IIEPETUHY JBOX JAHUX IPAMUX IPOBELEHO TPETIO IIPAMY.
3a IOIIOMOroI0 MOJEJIOBAHHS BU3HAUTE, YM MOKE I IIpAMa:

a) OyTH IepHIeHIWKYJIAPHOI IO KOXKHOI 3 ABOX MaHUX HPAMUX;

0) OyTu IepHeHAVMKYJIAPHOIO JIUIIEe N0 OAHiel 3 MBOX HAHUX MPIAMUX;

B) He OyTH HEPIEeHAMKYJIAPHOIO IO JKOAHOI 3 JaHUX MPAMUX.
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@ Po3B'AasyeMmo 3apaui B, c
PiBeHb A A
284. Namo ry6 ABCDA,BC,D, (puc. 125).

SHAUAITh KYyT MiK OIPAMUMU: B | _lec
a) AD i CC;; B) DA, i DC,; //
6) AC, iCD; r) BC, i AD. A D
@ 285. Iano xy6 ABCDA,B/CD,. 3anoBHiTh Puc. 125
Ta0JIUITIO:
IIpami Bzaemue posmimenHsa Kyt mixkx mpavmumu
BC i BC,
BDi AD,
BC i AD
AC1i BC

286. IIpami OA, OB i OC monapHo IepHeHAUKYIAPHI. SHAULITL JOBXKUHY
Bimpiska:
a) BC, axmio AB=17 cm, AC=25 cm, OB=8 cwm;

6) AB, axmpo OC=10 cwm, AC=5J5 cm, BC=2/61 cwm.

& 287. IIpami OA, OB i OC mnomnapHO NepHeHIUKYJAPHi. SHaXIITh oy
TpukyTHUKa ABC, ko OA=0B=0C=4 cwMm.

PiBeHb b
288. Ilpawmi a, b i ¢ mapamensHi omgmiit i Tii
caMiii miomuHi. AKuM Moke OyTH KYT MiK mps- P
MHMHU a i ¢, AKIIO:
a) £(ab)=80°, Z(bc)=50°; E

6) Z(ab)=30°, Z(bc)=20°?

289. Vei pebpa Terpaeapa PABC popisHIO-
1oTb a (puc. 126). Touku D i E — cepenunu pe- B
6ep BC i PA BigmoBiguo. HoBenits, o DE 1 PA
i DE 1 BC. 3uaiigite moB:KuHY Bigpisxa DE.

D

Puc. 126
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® 290. V¥ rerpaenpi PABC £ ABC =0.. 3HalIiTh KyT Mi¥ IIPAMOIO, KA IIPO-
XOAUTH uepes cepeaumHu pedep AB i AC, i mpamMoio, siKa HPOXOAUTH Yepes
cepenunnu pebep PA i PB. CKinbKu po3B’sI3KiB Mae 3amaua?

291. JTawo xy6. 3HAUAITH:
a) KyT MisK MUMOOGIKHUMU AiarOHAJAMM IBOX CyMiKHUX TpaHei;
0) cuHyC KyTa MiK miaroHaJuiio Kyba i miaromHaJiiio ioro oCHOBHU, AKi
BUXOJATH 3 OHi€el BepITUHY;
B) CHHYC KyTa MiK JiaroHaJaio KybOa i GiuauM peGpom.

& 292. CropoH:M OCHOBM IPAMOKYTHOI'O Iapajejedimefa BiJHOCATBHCH

ak 1:4/3. BHaiigiTs KyT MidK MUMOOLKHMMM AiaroHAJAMU OCHOB IapaJe-
Jerrinesa.

PiBeHb B

293. Tourku A, B, C i D He nekaTh B OJHIN maomuHi. 3HAULITE KYyT MixK
npamumu AC i BD, akKImo BiacTamb MiK cepegmHamMu BiapiskiB AB i CD
IOpiBHIOE BimcTami MixK cepemmuamu BimpiskiB AD i BC.

>

294. Tourku A, B, C i D He nexaTh B OJHIN miaomuHi. 3HAULITE KYyT MixK
npamumu AC i BD, axmo AC=16, BD=10, a BiacTaub MiK cepeguHaAMU
BigpiskiB AD i BC pmopiBHIoe 7.

(‘»g

295. Mamo Ky6. SHANAITE KYT Mi #0Oro miaroHaJIio Ta HiarOHAJIIIO HOro
rpaHi 3a yMOBH, IO BKa3aHi BiIpisKu HajeKaThb MUMOOLKHUM IIPAMUM.

«:2 NoBTOpeHHA nepepn BUBYEHHAM § 8

TeopeTuyHNn maTepian

o icHyBaHHA i efumHIiCTHL ) [C 7 knac, § 9 j
IepHeHAUKYIAPa O IPIMOI;
o piBHOOEIpEHNI TPUKYTHUK. [C 7 knac, § 11 j

3apaui
296. Bigpisox BD — Bucora i megiana rpukytauka ABC. Ha npomeni BD
mosuaueHo Touky E. IloBexmirs, 1o TpukyTHUK AEC piBHOOEIpEHM’II.

297. Tourka M He JeXuThb y ILIOIuHI KBaapara ABCD, giaroHaJi axoro
neperuHaloThea B Toulli O. Yu MoxkyTh KyTu MOA, MOB, MOC i MOD
OyTu piBHMMU? BHC/IOBTE IPUIYINEHHSI.
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O
(X:"I§

/

Puc. 127. Kytu mix
IPAMOIO @ 1 TpAMUMU
TLJIOIITAHYA O

Puc. 128. IIpsama a
MePIeHANKYIAPHA
IO TLJIOIIIWHY O

Puc. 129. KopabennHa
morJia

104

8.1. O3HAKA nepneHOUKYNAPHOCMi NPAMOI
i n1owUHU

Hexait mpama a nepeTvHae IJIOMIUHY (f B TOY-
mi O (puc. 127). Kytu, AKi yTBOpIOE AaHa IpsaMa
3 IPAMUMU ILJIOIUHU O, MOKYTh MaTHu DisHi rpa-
nycHi mipu. BuaBiderbed, 1110 JIMIlle B OJHOMY BU-
HagKy B3aEMHOI'O PO3MIIMEHHA IIPAMOI Ta IJIONIMHU
yci i KyTu piBHi,— KOJU BOHU € IIPAMUMU.

O3HAYeHHA

TTpama Ha3MBAETLCA NepneHAUKYNApHOKO A0 NNo-
WWHU, 9KLLO BOHA MepneHAUKynsapHa Ao 6yp.b-smo‘|'
NPAMOT, WO JIeXUTb Yy AGHIA MMOLWMUHI.

Ha puc. 128 mpsama a mnepueHIUKyJIApHA 0
mIomuHEU .. KOpPOTKO Iie 3amucyioTh Tak: a .l o.

OueBuUAHO, IO IIPAMA, MNEePIEeHIUKYJIAPHA
IO TJOIIWHU, IepeTuHae i mnjomuHy. Cropasmi,
AKOM IIpsIMa He MepeTHHAJIa IJIOIUHY, TO BOHA abo
Je:xajya 0 y Iifi miormuHi, ado OyJya 0 mapaJjeIbHOIO
iti. AJse, AK BiZoMoO, B 000X IIMX BUOAAKAX Y IIJIOIIU-
Hi icHyBasu 6 mpsami, mapajielbHi ZaHIili, 10 cyme-
peunTh HaBeleHOMY oa3HaueHHIO. OTiKe, IpsaMa, mep-
NeHIUKYJAAPHA 0 MJIOIINHU, IIepeTHuHAae ii.

Heo6ximHicTh mepeBipATH MepIeHIUKYISAPHICTD
OPAMOI [0 MJIOHMHY HA IIPAKTHUIII BUHUKAE JOCUTD
YacTo, HANPUKJAL, il Yac BCTAHOBJEHHS aHTEHHOL
abo xopabesbuoi mornu (pue. 129). 3posymiio, 1o
IepeBipuUTU MEePIeHANKYIAPHICTE AAaHOI IIPAMOI M0
BCiX OpAMHUX IIJOIIMHU HEMOKJINBO. AJie B IIbOMY
HeMae mToTpedu, amsKe NOCTATHHO 3MIMCHUTHU IIepe-
BipKYy JIMIIle IJIs1 JBOX IPSAMUX ILJIOIIMHU, AKi Iepe-
TuHalOThcA. Ile BUIIIMBAE 3 TaKOl TeOpeMMU.



§8. MepneHANKYNAPHICTb MPAMOI i NAOLWMHM

TeopeMa (03HAKA nepneHOUKYNapHOCMi NPSIMOI | N1OWUHU)

SKWO nNpsama nepneHAUKynapHa A0 ABOX MNPAMUX, AKi Nnexatb y NAOWMUHI
i MepeTUHArOTbCs, TO BOHA MepneHAUKYNAapHa A0 AAHOT MIOLWMUHU.

JloBedeHHs

[l Hexaii mpsiMa a TIePIeHIUKYJIAPHA I0 IpaMux b i ¢, ki Jexarh y 1I0-
muHi o 1 mepermHaloTheA. oBexemo, 1m0 a L o.

Posriaremo cmoyaTKy BUIIAOK, KOJMUW MPAMi b i ¢ IpPOXomATs uyepes Tou-
Ky O mepetuny npamoi a i miommuau o (puc. 130, a). 3a o3HaUEHHAM IIPIMOI,
TMePIeHINKYJIAPHOI [0 TJIOIIWHY, Tpeba IMMoKasaTH, IMo MpsAMa a MepueHIuKy-
JSAPHA OO0 MOBLIBbHOI IPAMOi [ MJIOITUHU .

IIpoBegemo uepes Touxky O mpamy m, mapajeiabHy [ (axmio Oe€l, To 3a-
MicTh IpaMOI m MOKHA posridamatu camy npamy [). Hexali mesxa mpsama IIio-
MIUHA O IIepeTmHae mpaAMi b, ¢ i m y Ttoukax B, C i M BimgmoBiguo. Ha mpamii
a BigknazeMo 1mo pisHi 6oku Big Toukm O piBHI Bigpiskm OA, i OA,.

Tpurkyrteux A BA, piBHOOGeApeHUIl 3 OCHOBOIO A/A,, OCKiIbKH IiO-
ro meniana BO € Bucoror. 3 Tiei camoi mpmumHU PiBHOOEAPEHUM € TPUKYT-
muk A,CA,. 3sigcu maemo BA =BA,, CA =CA,. Toxi trpukyrauku A BC
i A,BC piBHi 3a TppOMa CTOPOHAMU. 3 PiBHOCTI IIMX TPHUKYTHUKIB BUILINBAE,
mo £ ABM=/A,BM, rakum unHom, A A BM =A A,BM 3a nBOoMa CTOpOHA-
MU i KyTOM MiK HUMMN.

3 piBHocTi cropin A/M = A,M Bunimsae, mo TpukyTHUK A, MA, piBHOOE-
opeHuii 3 ocaoBoio A, A,. Toxi iioro meniana MO e Takox BHCOTO0, TOOTO m L a,
a 3a O3HAUEHHAM KyTa MisKk MuMoOikHUMEU npavumu [ 1 a. Ockinbku [ — nmo-
BiJIbHA IpAMa IJIOIIMUHU O, OpAMa @ IepPIeHANKYJIAPHA M0 Iliel IJIONIMHU 3a
O3HAUEHHAM.

Y BUMAAKY, KOJIU IPSAMa @ He TPOXOAUTDH Yepe3 TOUKY IIePeTUHYy MPaMux b
i c (puc. 130, 0), uepes If0 TOUKY IIPOBEAEMO IPAMY @, IapajelbHy IPAMiA a.

Q
—l YRR
o

Puc. 130. 1o noBeneHHs 03HAKY IEePIEHAUKYJIAPHOCTI IPAMOI i IIOIMTUHNI
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Puc. 131. Ilpsama a
MMePIeHANKYIApHA
IO ABOX IPAMUIX

a (¢
IJIOIIWHY O, ajie He
NepHeHIuKYJIApHA Puc. 132. IIpakTuyHe 3aCTOCYBaHHA O3HAKU
IO IIi€l MIOIMHA MEePIeHINKYJIAPHOCTI IPAMO] i IIOMMHT

3a mosenenum a, 11, oTike, i mapajesbHa NPAMiA @, IpAMa @ TEPIEeHIN-
KyJspHa go [, Tooto a Lo. W

3a3HaunMO BasKJIMBIiCTh BUMOTY TEOPEMH IIPO HepPeTHH mpamMux b i c.

CopaBnai, AKINO IpsaMa ¢ HePHeHIUKYIAPHA OO0 KOMKHOI 3 JBOX IIapaJieb-
HUX IPAMUX IJIOHIUHUA (), TO BOHA HE 000B’A3KOBO IIEPICHINKYJIAPHA OO0 JaHOI
miomuHau (puc. 131).

HoBenena TeopemMa Ma€e IMIUPOKe IPAKTUUYHE 3acTocyBaHHA. HanpukJia,
BepTUKAJbHI CTIHKN KapKaca TemJuIlli IepIeHAUKYIAPHiI A0 cycigHix ropwu-
30HTAJbHUX perok (puc. 132, a); HOBOPIUHY SAJUHKY YacTO BCTAHOBJIIOIOTH
Ha migmopy B ()OpMi XpPecTOBMHHU TaK, 00 CTOBOYp SIMHKU OYB IIepPIEHIU-
KYJSPHUM 0 KOXKHOI 3 JBOX YacTuH XpecTtoBuHU (puc. 132, 6). OcKinbKu
IBi mpsaMi, IO IepeTMHAITHCS, 3aJal0Th €IWHY NJOMIMHY, TaKa IiAopa

€ CTilKoOIO.
& 3anaua

TTpama MA nepneHaukynapHa 8o cTopiH AB i AC Tpu-
KyTHUKa ABC (puc. 133). Josenitb, wo npsmi MA i BC nep-

a
NeHAUKYNApHI.
M .
Posg'azaHHs
3a 03HAKOKO MNepneHAUKYNapHOCTI nNpsamoi i nnowwu-
A Y .
i HU npama MA nepneHAUKynapHa Ao nfowwmHu ABC. Togai
o ; B 3@ O3HAYeHHSM NepneHAUKYNAapHOCTI APAMOT i NAOWUHU
npasma MA nepneHauKynapHa Ao 6yaAb-sKOi npamol LUi-
Puc. 133 € nnowuHu, 30Kkpema i Ao npamoi BC. Otxe, MA L BC.
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§8. MepneHANKYNAPHICTb NPAMOI i NAOWMHM

8.2. Mo6ydoBa nepneHOUKYNSPHUX NPAMOI
i N1OWUHU

3 TOYKM 30py JIOTiUHOI CTPOTOCTI MipKyBaHb,
BaXKJIMBOIO YMOBOIO KOPEKTHOCTI O3HaUeHHSA OyAb-TKOL
dirypu € oOr'pyHTYBaHHS TOTO, 110 JaHAa (Qirypa icuye.
I mepneHguKyJAAPHUX OPAMOI i IJIOIUHU TaKe 00-
I'PYHTYBaHHSA 3BOAUTHCSA IO MOOYIOBU ILJIOIIMHU, TEP-
HeHIUKYJIAPHOL 10 JaHOI mpAMOi, i mpaAMOi, IepIeH-
IUKYJIAPHOI A0 JaHOI IJIOIWHU.

OnopHa 3aaava
(npo nobyaosy NAOWWHKW, NepneHAUKYNApHOI
A0 AAHOI NpAMOT)

Yepes aaHy TOUKY npamoi MOXHa nposecTu no-
WUHY, MepneHAUKYNAapHY A0 AGHOT NPAMOI, i Tinbku
onHy. [osepiTsb.

Posg'aszaHHa

Hexah Touka O Hanexutb npamivi a (puc. 134).
TTpoBenemo uepe3 AaHy npsmy [ABi NNOWMHU i B LUX
nnowmHax Yepes Touky O NposefeMO BiANOBIAHO NpaMi b
i ¢, NepneHAUKYnapHi 40 Npamoi a. Todi NNoWUHa v, Wo
nNpoxoAuTb Yepe3 MpsMi b i ¢, NnepneHAUKYNapHa A0 nps-
MOT a 3a O3HAKOKO MepneHAUKYNSIpHOCTI NPSMOT i NNOWUHU.

Hosenemo, wo nobynosaHa nnowuHa eanHa. Tlpunyc-
TUMO, WO Yepe3 TOUYKy O NpOXoAUTb NIOWUHA 7y, BIAMIH-
Ha BiA y i NnepneHAuKynspHa Ao npsmoi a (puc. 135). Toai
AeaKa NIOoWMHA, WO MICTUTb NPAMY a, NepeTUHae noLwm-
HW vy i ¢’ NO Pi3HUX NpSMUX b i b’, KOXHG 3 AKMX NepneH-
AUKYNApHA A0 a. TAKUM UYMHOM, Y AesKild NIOWMUHI Yepes
Touky O NpoxoaaTb ABi pi3Hi Npami, NepneHAUKYNSpHI Ao a,
L0 HEMOXIUBO Yepe3 €AUHICTb NMeprneHAUKynspa Ao nps-
MOT Ha nnowuHi. OTxe, no6yAOBaHa NAOWWHA vy €AUHa.

(s

Puc. 134.

ITo6ymoBa miomnuuu,
MepIeHANKYIIPHOI 10
naHol mpaMol

a

Puc. 135.

o moBemeHHA €AMHOCTI
HepHeHAUKYJIAPHOL
IJIOMUHN

BaYBa}KI/IMO, 10 AK TOYKa O moxxe po3riaagaTuca I[OBiJIBHa TOYKa IIPO-

cTopy (BiAmOBigHE TBEPIKEHHA AOBENITH CaAMOCTiHHO).
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ﬁ OnopHa 3aaava

(npo nobyanoBy Npamoi, nepneHAUKYNSpHOT A0 AGHOT MJIOWUHM)

a Yepes AaHy TOUKY nNOWMHU MOXHA npo-
BECTU NpsMy, MepneHAUKYnspHy A0 AAGHOI Nno-
WMHK, i Tinbku oaHy. [oseniTsb.

Po3g'asaHHs
g’ Hexath Touka O HanexuTb NNOWMUHI O
o % c (puc. 136). TTposepemo B AGHIU NNOWMUHI Yepes
Touky O npsmi b i ¢ Ta nobyayemo nNOWMHU,
Puc. 136. Ilo6ynoBa mpamoi, aKi npoxoasTb Yepes TOUYKy O i nepneHAUKYNapHi
IIePIeHUKYIAPHOI 10 JaHOI po npamux b i ¢ sianosiaHo. TTpama a, No akii
TILJIOIIHA

NepeTuHaroTbCs Ui NMOWUHW, NepneHAUKYnapHa
£0 b i ¢, 0Txe, nepneHAVKYSpHA A0 NIOWMUHU O.

Hosenemo, wo nobyaoBaHa npsama €auHa.
TTpunyctumo, wo 4Yepes Touky O npoxoauTb
npsma a’, BiAMIHHA BiA Npamoi a i nepneHau-
KyJiSipHG A0 MNOWUHKU ¢. TTnowwuHa, nposeneHa

’

Yepes npami a i a’, nepetuHae NNOWMUHY O no

Aesakitd npamiti d (puc. 137). Toai B8 nobynosaHiii

NMOWUHI Yepe3 Touky O npoxoaaTtb ABi MpsAMI,
Puc. 137. Io noBeneHHs equHOCcT  NEPNEHAUKYNAPHI A0 NPAMOT d, WO HEMOXNUBO.
MePHeHAUKYIAPHOL IPAMOI OTxe, NobyAOBaHA Mpama a €AuHaA.

Amnajioriude TBepI:KeHHSA IJs BUIAAKY, Koau O — OOBijJIbHA TOUKAa IIPO-
cTopy, OyIe oOr'pyHTOBaHe maJIi.

IIpoanairisyemMo o3HAUeHHS 1 O3HAKY MEPIEHIAUKYIAPHOCTI MPAMOI i miao-
MIUHU 3 TOYKHW 30Dy JIOTiKU.

OsHaka IIepPrIeHINKYJIAPHOCTI IPAMOI i ILJIOIMUHK HO3BOJISE MMepeiTu Bif
OKPEeMOT0 BUMOAIKY B3a€EMHOTO PO3MIIMeHHSA HIPAMUX (IBi IpAMi OIOIMUHHA O,
110 IIEePEeTUHAIOTLCS, MEePIeHAUKYIIAPHI M0 IIPAMOI @) OO 3arajbHOTO BUIAIKY
(Bci mpAMi IJIOMMHN O TEepPHeHAUKYJAApHI no mpamoi a). Takuii nmepexin 6id
oKpemozo éunadry 00 3azanvro20 («IAKIIO AedKi, TO Bci») € iHAYKIIi€ro.

Ha ocHOBiI iHAYKTUBHUX MipKyBaHb He 3aBXKIW MOYKHA 3pOOUTH IMpa-
BUJIbHI BUCHOBKU. Ha miaTBep:KeHHA Iiel TYMKHU POSIVISHEMO IBa TPUKJIAIUA
MipKyBaHb YUYHSA Ha ypOIli Ximii:
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1) «Anrominit, Migb, ITUHK, cpPi0dJIO, IJIaTHWHA ITPOBO-
IATH eJeKTpuuHuil crpym. OToKe, yci meTasu mpo-
BOIOATH €JIEKTPUUYHUIN CTPYM».

2) «Anrominil, Migb, HUHK, cpibio, IIaTUHA — TBEPAL
Tiza. OTKe, yci MeTaqum — TBepAi Tijgas.

B 060x Bumagkax 3 OKpeMHUX IIPUKJAIIB yueHb POOUB
3araJbHUII BUCHOBOK. AJie B IIEPIIOMY BUNAAKY Il€id BUCHO-
BOK MpPaBUJIbHUN, a B APYroMy — Hi (aJl’Ke PTYTh € MeTaJoM
i BomHOUAC PiAMHOIO).

¥V mportieci po3B’si3yBaHHA IeOMETPUUYHNX 3a0a4 MU Ma-
€MO cIupaTHUCA JHUIlle Ha NpaBUIbHI TBepm:kenus. Orixe,
y reoMeTpii 3acTOCOBYBATH iHAYKTUBHI MipKyBaHHA MOYKHA
JIUINEe TOMAi, KOJU BOHM IIiAKPiIJeHi BiAHOBiZHMMU reoMme-
TPUUYHUMU JTOBEICHHIMI.

OsHaueHHS MEPHeHIUKYJIAPHOCTI HNPSAMOI i IJIOIMHU
B 3aj/lauyaX, HaBOAKW, 3aCTOCOBYETHCS JJIA TEPEXOmy Bij 3a-
TaJIbHOTO BUNAJKY [0 OKPEMOTO: SKIIO 38 O3HAUEHHSAM NIPA-
Ma a TMepHeHAUKYJIAPHA N0 Oyab-AKOl HmPAMOI IJIOIIUHU O,
TO BOHA MEePHEeHIUKYJIAPHA 10 KOHKPETHOI IIPAMOI JaHOi ILJIO-
munau. Takwuil nepexin 6i0 3azanvrnozo eunadxy 0o oxpemo-
20 («AKIIO BCi, TO MeAKi») € meayKIliel0. SHAMEHUTUI Tepoi
pomaniB A. Kornana [oiina Illepsiok Xosmme Herapma Ha3UBaB
CBilI MeTOJ PO3CIIiAyBaHHA 3JIOUMHIB MeIYKTUBHUM, aliKe
IeoyKIlid € IIepexoaoM BiJl JOCTOBIpHUX YMOB IO ITOCTOBIpHUX
BHUCHOBKIiB. JlelyKTUBHI MipKyBaHHA 3aBXKIU NAIOTh iCTUHHI
BUCHOBKUY. HampukJjazm, 3HaIOUU, IO BCi KYyTHU ITPaBUJIBLHOTO
mectukyTHuka ABCDEF piBHi MiK co60i0, Mu Mo:KeMO 6e3
JIONATKOBUX OOI'DYHTYBaHb CTBepaxKyBaru, mo ZLA=-2LD
abo £LC=ZE,

Y crepeomMeTpHMYHHX 3amadyax, IIOB’SA3aHUX i3 mep-
NeHIUKYJIAPHICTIO IPAMUX i MJOMIMH, MIpKYBaHHS YacToO
3MiMICHIOIOTHCS 3a CXEMOIO0 «OKpeMe —> 3arajbHe — OKpe-
Me», IPUYOMY IIepeXijJi BiJi OKpPeMOro [0 3arajbHOrO IIOBU-
HEeH MaTH HaJle)KHe reoMeTpudHe oOr'pyHTyBaHHA. CaMe Tak
posB’a3aHo 3amauy m. 8.1: Big oxkpemux ymoB (MA 1 AB,
MA 1 AC) Ha miacraBi 0O3HAKM IEPHEHAUKYJIIPHOCTI IIpH-
MOi i HJIOIMHU MU IIePeXOAUJIA OO0 3arajbHOT'O BUCHOBKY
(MA 1 (ABC), to6T0 npsima MA nepneHIuKyJIsipHA A0 OYab-
sakoi npamoi miomuau ABC), a BiT HbOro — 3HOB JI0 OKpe-
moro Bunanky (MA L BC).
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3anumaHHs i 3a0aui
& O6roBoploEMO TeOpIlo

@” 298°. Nlano ky6 ABCDA,B.C,D, (puc. 138). Ha-
3BiTh: 1
a) ABi mpaAMi, MEPNEHAVKYJIAPHI M0 ILJIO-
muau ABC;
0) yci pebpa, 110 HaJIE}KATh IPAMUM, IIep- 7
neHAUKyAApHUM Ao miaomueu CC D, ; A
B) IJIOIIWHY, TMEPIEHANKYJIAPHY A0 IIPA-
moi BD; Puc. 138
) [ABI MJIOIIWHW, TEePHEHAUKYJISAPHI [0
npamoi A D,.
299° Tourku A, B i O jesxaTh Ha NIPAMIiil, NePHeHIUKYJIAPHIA IO ILIOIA-
HU O, a Touku O, C i D manexarp miomuHi 0. Cepen xyrtie ACO, BOD
i AOB Ha3BiTh npami.

D

300°. Yu mpaBuiabHO, 10 IPAMA ¢ IEePHeHIUKYIAPHA IO ILIOIIUHU O, AK-
110 IS IpAMA MMePHeHIUuKYIAPHA [0:

a) AesKol HmpPAMOI IJIOIIHHU O

0) Oyab-AKOI mPSAMOI IJIOITUHU O}

B) [IBOX MPAMHUX TIJIOIIUHU O;

I) [ABOX NPAMUX IJIOIUHU O, IO IIEePeTUHAIOTHCA?

&

301. IleperJgamiTh AHMIINCHKOIO (UM iHIIIOI0 iHO3€MHOIO MOBOIO) OCHOBHI
TepMminu Ta paxtu § 8.
302°. Ilpsama a He JeXUTH y ILIONUHI mapaJenorpama ABCD. Cepen maHux
TBEP/’KEHb 00epiTh IPaBUJIbHi:

a) AKII0 aJ_(ABC), T0 al AC;

6) akmo a l AC, To aJ_(ABC);

B) arkmo al BC i al AD, To aJ_(ABC);

r) akmo al BC i al AB, To aJ_(ABC).
303° IIpama a i mJIOIIMHA O He NEePHeHIUKYIAPHi. BusHauTe, um € mpa-
BUJIBHUM TBEPIKEHHS:

a) KOoJHaA MpPAMAa ILJIOIMHU O, He MepPHeHIUKYJIApHA A0 a;

0) y IJIOIMMHI O icHye mpsAMa, MepHeHAuKYIspHa 10 d;

B) y ILJIOIIMHI O iCHYIOTH ABi mpaMi, HepHeHIUKYIAPHI 10 a;

T) y IJOMMHI O iCHYIOTH ABi mpsAMi, AKi mepeTmHAOTHCS i TIepIeH-

IUKYJIAPHI 10 a.
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&

304. Ha muiaxy 3i IIKOJU IOZOMY 3BEPHITH yBary Ha IIpeIMeTH Yu 06’€KTH,
AKi MaioTh OyTH NEePHEHAUKYJIAPHUMU IO MIEBHOI IIJIOMMHA. SIK migTBepauTu
abo cIpocTyBaTH BiAIOBiAHY ixX BiaacTuBicTh? ke mpuiaangms abo migpydmi
3aco0u sl MbOro BapTo BuKopucratu? IlepeBipTe cBoi MipKyBaHHA pasoM
i3 ApysaMu Ta moapyraMu HACTYIIHOIO AHA Ha ILJIAXY 3 IOMY OO IIKOJIU.
305 («noriyHNN KOHCTPYKTOP»). s opaMux a i b Ta miomuan o cdop-
MYJIbOBAHO TBEPAKEHHS:

Taldb 2 bca 3ala
Yu € MpaBUIBHUMU TBEPIKEHHA:

a) axkmo 11 2, To 3; 0) axmro 1 i 3, To 2; B) aKkmo 21 3, To 1?

c : Mopenioemo

&

y

306°. PoskpuiiTe mifipydyHUK i IocTaBTe HOro Ha CTij Tak, IMO0 KOpPiHeIb
KHUTHU OYB MEePIeHANKYJIAPHUM 0 IJIOIIUHY CTONy. IIosgCcHITh HA oTpuMaHili
MOJIeJIi O3BHAKY IIePHeHANKYIAPHOCTI IIPAMOI i ILJIOIIUHH.

307°. IIpama MA neprnesgurkyiaspHa g0 cropia AB i CD rpanenii ABCD.
YTouHiITE YMOBY i 3MOZeJIIONTE ONMKUCAHY T€OMETPUUYHY CUTYaIlilo TaK, I100:

a) mpama MA Gyja IeplIeHINKYJIAPHOI 0 IJIOIMIMHYU Tpalerii;

60) mpsama MA He OyJja NePHNeHIUKYJISPHOIO A0 TJIOIMHU Tpamerii.
308°. Burorosre MOIeJNb AJS JOCHiJKEHHA reoMeTpuuHol curyamii: «IIps-
ma CD mnepneHZUKYJISApPHA OO IJIOIIMHN HPAMOKYTHOrOo TpukKyTHuKa ABC
3 rimoTeHys30i0 AB». 3a DOIIOMOI'0I0 MOJIeJIi BU3HAUTE, YN HePIeHIUKYJIAPHI:

a) mpama BC i mmomuuaa ADC;

6) mpsama AC i nynomuua BDC;

B) mpsama AB i nnommua BDC.

309. 3a gomomoroir mporpamu Geogebra a6o iHmoro rpagiunoro pegak-
Topa 3 miaTpuMKoio 3D-rpadiku 3monesioliTe MPAMY, MEPICHIUKYIAPHY
mo maommuau. CopoOyiiTe Ha 0asi mamol KoH@irypariiii spodbuTu IikaBuii
IU3alfHEPChKUN MiHI-IPOEKT.

(& Po3B'A3yemo 3apaui

PiBeHb A

310°. Damo ky6 ABCDA,B,C,D, (puc. 138). [loBeAiTh IePIeHANKYIAPHICTD:

a) npamoi AD i nmomuau C,CD;
6) npamux AC i BB,.

m
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311°. TIpama MB nepuneHIUKYJIAPHA A0 cTOpiH AB
i BC kBaapata ABCD (puc. 139). lloBeniTh mep-
MeHINKYISIPHICTh:

a) npamux MB i AC;

6) npamoi AB i miomuuu MBC;

B) mpsamoi AD i minomuuau MAB.

312°. HOiaromani pomba ABCD mnepeTHHAIOTHCA
B Touri O. Ilpama MO neprneHIUKYJISIPHA OO MIPs-
mux AC i BD (puc. 140). HoBeniTs mepreHauKy-
JIAPHICTBH:

a) nmpamux MO i AB;

6) mpamoi AC i miomtuau BMD.

313. UYepes croporny AC tpukyTHuka ABC npose-
JIeHO TIJIOIIMHY, MePIeHAUKYISPHY 10 croponu BC.
BusnauTe Buj TPpUKYyTHUKA i 3HAWIITHL JOBKUHY
cropouu AB, axmo AC=4 cm, £ B=30°.

314. TIIpama MO neprneHAUKYJIAPHA A0 IJIOIIUHA
Kojia 3 meuTpoMm O. 3HAHAITH BicTaHb Bil TOUKU
M po Touku Kojsa B, AKIIO JOBXKHMHA KOJa IOPiB-
Hioe 14m cm, a MO=24 cwm.

315 (onopHa). Jeéi naowunu, nepnenduxynapmi
00 o0Hi€l i mi€i camoi npamoi, napanenvui. [lo-
BeIiTh.

316 (onopHa). IIpama, nepnendurynapra 0o 0d-
Hi€l 3 060X napanervHUX NAOWUH, nepneHiury-
aapua i 0o dpyzoi naowunu. JloBemiTh.
317. IIpama DA nepueHIUKYJIAPHA IO ILJIOI[MHU
TpukyTHUKa ABC, v akomy £ B=90° (puc. 141).
HoBenith, mo npama CB meprneHAUKYJISPHA MI0:
a) momuuu BDA;
0) nmpamoi BD.
318. [iaromani pom6a ABCD mnepeTHHAIOTHCSA

B Touri O. IIpama MC neprneHIUKYJISIPHA IO ILJIO-
muHu pomba (puc. 142). Hosenits, mo MO L BD.

Puc. 139

LK
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PiBeHb b
319. FKosxue pebpo Terpaeapa PABC mopisHIOE a. 306pasiTs mepepis Terpa-
elpa ILIOIMHOIO, sIKA MEePIeHAUKYJIApHA Ko pedpa PA i mpoxXoauTs uepes
Moro cepenuHy. SHaAUTITh IIJOITY Iepepisy.
320. 3o6pasits mepepisz Kyb6a 3 peOpoM a ILJIOIIMHOI, KA IepIeHAUKY-
JspHA 00 pebpa Kyba i IMpoxomuTh uepe3 HOro cepeauHy. SHAUIITH ILIOIILY
nepepiay.
321. Touxa M He me:KWUTh y IIOMuHI mapajemaorpama ABCD, miaromasi
SAKOTO IepeTuHawThbcsA B Toulli O, mpuuomy MA=MC, MB=MD. [lo-
BeIiTh, 110 mpama MO mnepHeHIWKYJISPHA A0 ILIOIIMHU IIapaJjeJorpama.
322. Yepes BeplHINHY NPAMOro KyTa B TpukyTHuka ABC mIpoBeIeHO Ips-
my DB, nepueHgukyaapHy mo ctopin AB i BC. Touka M — cepenguHa CTO-
pouu AC. 3uaiigite DM, sxmo AB=6 cm, BC=8 cm, BD=12 cwm.
323. VYV Tpukyraury ABC AB=13 cm, BC=14 cm, AC=15 cm, AD —
Bucora. [Ipama AM nepneHAUKYIAPHA OO IJIOIMMHUA TPUKYTHUKA. SHAUIITh
IOB:KUHY Bimpiska MA, axkmo MD=15 cwm.
324. IlnomuHa O, IepIeHIUKYIAPHA 40 KareTa AB IPAMOKYTHOI'O TPUKYT-
Huka ABC, nepetuHae Bifipisok AB B Touni B,, a rinorernysy AC — y Tou-
ni C,. SHainite noe:xuny Bigpiska B/C,, axkmo AB=15 cm, AB =6 cwm,
AC=25 cwm.
325. V¥V tpuryraury ABC AB=BC =35 cwm. IliomuHa, nepuneHIuKyIapHa
mo memianu BD, minuth i ma Bigpisku 24 cm i 4 cMm, mouMHAOUYN BiJ Bep-
muHEr B. 3HAWIITL BiAcTaHb MiK TOUKAMHN HEePeTHUHY OAHOI ILJIONMIUHU 3i
croponamu AB i BC.
326. IlnomuHa o i mpama b, gKa He HAJEKUTL O, NePIEHAUKYJIAPHI 10
npamoi a. [osexnits, mo b||o.
327. Ilpsama a i mJIOIMHA O, TEPIeHAUKYISAPHI g0 mpamoi b. oBeniTsb,
110 KOJM TMpsMa a i IJIOIMHA O MAalTh CILJIBHY TOUKY, TO HpsAMa a Je-
KUTH Yy ILJIOIMIUHLI .
328. IIpama MA nepuneHAUKYJApPHA OO ILIONIMHHU Iapajenorpama ABCD,
MD 1 CD. Hoexnits, 1m0 ABCD — OpAMOKYTHUK.

329. IIpama MC mneplneHAUKYJISpHA OO ILIOIIMHU mapaJejorpama ABCD,
MA 1 BD. Hosenits, 1mo ABCD — pom06.

PiseHb B
330. Busnaurte, SKy (Dirypy yTBOPIOIOTHL yCi ImpsaMi, AKI IPOXOgsaTh depes
TOUKY A mIpsaMOi @ i mepueHIUKYJIAPHI 10 JaHOI IIPAMOI.
331. Ilpama MA mepmneHIUKYJAPHA OO IIOIIMHU NPAMOKyTHHKa ABCD.
3HaWIiTL MOBAKUHY Bimpiska MA, axkmo MB=b, MC=c, MD=d.
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& 332 (onopHa). Feomempuunum micyem mowokx npocmopy, piernosiddane-

Hux 6i0 Kinyie 6idpisxa AB, € nnowuna, aka nepnenduKynapra 0o yb0ozo
6idpi3ka i npoxodumbv wepe3 1o0z0 cepeduny. JoBeniTs.

333. Ilpama BM meprneHIUKYJIAPHA [0 IJIOMUHKA TpuKyTHuUKA ABC, TOY-
Ka D — cepegmua croporu AC, MD | AC. 3mnangits xkyt ABC, AKIIO
£ BAC=170°.

334. IIpama BM mnepmeHAWKYJApHA OO ILIOIGWHYN TpUKyTHUKA ABC,
MC 1 AC. Buatimitey moB:kuHy Bigpiska MC, akmo BM =6 cm, AB=
=17 cm, AC=15 cwm.

o MoBTOpeHHA nepepn BMBYEHHAM § 9

14

TeopeTuyHNn matepian

o OIUCaHe KOJO TPUKYTHUKA; (S 7 knac, § 23 J

e OIIHCaHe KOJIO MHOTOKYTHUKA; [C 9 knac, § 18 ]

o MEePIEeHIuKYJIAP i moxmia; EC 8 knac, § 13 J

o TapaJieJIbHICTh IPAMOl i TJIOIUHU. [C 10 knac, § 4 ]

3apaui
335. BmaiimiTe pagiyc Koja, OIMCAHOTO HABKOJIO TPUKYTHUKA 3i CTOpOHA-
MU 5\/§ cMm i 2 cm Ta KyTom Mmixk HuUME 30°.
336. I3 Toukum A g0 mpsamoi a mposemeHo moxwuii AB i AC. 3HaimiTs 1o-
ByKUHY Bigpiska BC, axmo AB=30 cm, AC=25 cm, a mpoekIii moxmanx
BigHOCATHCS AK 7:18.



§9 | MepneHouxynsp 00 NAOWAUHU

9.1. Bhacmusocmi npsamux,
nepneHouKyNApHUX 00 NNOWUHU

Teopema
(npo napanenbHi npsimi, nepneHAUKyNApHI 00 NAOUAUHU)

SAKWo oAHA 3 ABOX MapasiefibHUX Npamux nepneH-
AUKYNSpHA A0 MNOWMUHU, TO ApPYyra MNpsma TaKOX
nepneHaAuKynsapHa A0 Ui€l NnowuHu:

(b1l Lo)=1, Lo

JloBedeHHs

[J Ilposememo B IumommuHi o mpami a i b, 1o
nepetuHaThesa (puc. 143). Ockinbku [ L o, To npa-
Ma [, IepmeHAVKYJAPHA A0 KOXKHOI 3 mpaAMuUX a i b
3a O3HAUEHHAM MIPAMOI, MePIeHINKYJISIPHOL M0 ILJIO-
muau. Toxi mpama [,, mapaJjenabHa [, Takox Iep-
NeHIUKYJAApHA 00 npaMux a i b. OTKe, 3a 03HAKOIO
IepHeHANKYJIAPHOCTL npamoi i niomuuam [, Lo. W

Hacniook

Yepes 6yab-aKy TOUKY MpOCTOPY MOXHa npose-
CTU NpAMyY, NeprneHAnKYnapHy A0 AGHOT NAOWUHU,
i TINbKU OfHY.

CmopaBpai, Hexali JaHO TOUKY A i IJIOIMIUHY O
(puc. 144). Yepea moBinbHY TOUuKy O IJOIIIUHU O
IIPOBEEeMO IIPAMY b, TIePIeHAUKYIAPHY M0 O . IKIIO
moOynoBaHa IpsSMa He IIPOXOAUTH Uepes TOUKy A,
TO TPOBEIEMO Yepe3 TOUKY A NpAMY a, IapaJebHy
npamiiit b. 3a moiiHo moBemeHuUM a |l o. €auHIiCTDH
IIyKaHOI IIPAMOI OOr'PYHTY#iTe caMOCTiiiHO.

Puc. 143. [Jo noBeneH-
HA TEOPEeMH IIPO
napaJejbHi mpami,
NIePIeHIUKYIAPHL

IO TLJIOIIUHYU

ES

QO o=
—_—t————————
)

Puc. 144. JTo o6rpyHTy-
BaHHA I00YI0BU
npAMOi, IePIeH -
KYJAPHOI 10 KaHol
TLJIOIIMHU
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Teopema
(npo npami, nepneHOUKynsApHi 00 OOHIET NOWAUHU)

[Bi npami, nepneHAUKYNApHi A0 OAHIET NNOWUHW,
€ napanenbHUmu:

(alJ_oc,aZJ_oc):mlHaz.

M

aal

4&522
1\

1\
'\
|\

a, JloBedeHHs

[0 IIpunyctumo, Imio npami a, i a, He mapa-
nenbHi. Tomi mpoBemeMo uepesd AeAKy TOuKy M mps-
Moi a, mpaAMY a, mapaJleJbHY a, (puc. 145). Sa mo-
nepefHBOIO Teopemoro a l 0. Hexait mpawmi a i a,
IepeTHHAIOTH ILJIOIIUHY (. B Toukax A 1 A, Bixmo-
Bimmo. Tomi BHacHiZOK O3HaUeHHSA MPAMOI, IIepIIEH-
JUKYJIAPHOL 70 IIOIMHY, TPUKYTHUK A MA wMae
JBa IpAMi KyTu, Ifo HeMmo:knauso. Omxe, a,lla,. B

3acTocyBaHHA JOBEIEHUX TEOPEM y 3ajadax
posrisaHemo B m. 9.3.

-

Puc. 145. [To noBeneHHs
TEeOpeMU PO IIPAMi,
NepUeHANKYIAPHI

IO ONHiel IIOIUMHNI

9.2. MepneHOuKynsp i noxuna

Y mpocTopi MOHATTA IEepHeHINKYaApa OO ILJIO-
IIMHHA i IOB’A3aHUX 3 HUM BiApisKiB BBOAATLCS aHAa-
JIOTiYHO BiAHOBIIHUM IOHATTAM Ha ILJIOIIHWHI.

O3HA4YeHHA

TlepneHaukynapom A0 AGHOT NAOWWHW, Npose-
OCHUM 3 TOYKU A, aKa He HanexuTb X, Ha3mea-

A €TbCA BIAPI3OK MpAMOI, NepneHAUKYNapHOI A0 Aa-
HOI MNMOWMUHU, SKUU Cronly4ae TOYKY A 3 TOUKOHO
NAOWUHW.
: Ha puc. 146 AB .l o, Bigpisok AB — meprieH-
B @ IUKYJIAP, IIPOBEACHUHN 3 TOUKU A [0 ILJIOI[UHUA O,

Touka B — ocHoéa nepnenduxynsapa.

Byodv-axuil 8i0pi3ok, wo cnoayiae mouky A
3 MOYKOW NJAOWUHU O I He 30icaemvcs 3 nep-
NeHOUKYAAPOM, HA3UBAEMBCA MNOXUNow 0o nJao-
wunu o. Ha puc. 146 Bimpisok AC — moxwuJa

Puc. 146. IlepneHguKyaap
IO TLJIOIIUHU
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o maomuHU o, Touka C — ocnoséa noxunoi AC.

Bidpisox BC, akuil cnoaiy4ae 0CHO8U NepneHouKyiipa

i noxunoi, € npoekuielo* noxunoi AC Ha naoWUHY O..

Chopmynoemo eracmueocmi nepneHouxKyns-
pa, noxuaux i npoexyii.

Hexait 3 ogHiel TOUKY [0 IJIOIMHU IIPOBEAEHO
nepneHAuKyaap i moxwuiai. Tomi:

1) 6yab-Aaka noxuna 6inbwa 3a nepneHAUKYnNAp
i 6inbwa 3a cBO NpoeKUilo Ha AaHy MIOLWUHY
(puc. 147, a);

2) piBHi noxuni malTb piBHi NpoeKLii, i HaBNaku: AK-
WO NpoeKuii ABOX MOXWNX PiBHi, TO PiBHi N cami
noxuni (puc. 147, 6);

3) 6inbwa noxuna mae G6inblwy npoekuilo, i HaBNaku:
3 ABOX noxunux 6Ginbwa Ta, AKa Ma€e Ginbwy npo-
eKuito (puc. 147, a).

Yei 11i BacTMBOCTI BUNJIMBAIOTH i3 TeopeMu

ITijparopa (oOrpyHTyiiTe iX caMOCTiiiHO).

3asHaumMo, 10, HAa BiAMiHy Bij ILJTONIMHUT, Ie

3 JaHOI TOUYKM OO0 HPAMOI MOYKHa IIPOBECTHU JIHUIIIE

nBi piBai moxumiai (puc. 148, a), y mpocTopi 3 TOUKH

IO IJIOIIMHYM MOJKHA IIPOBeCcTU 0e3jiu piBHUX mo-

xuaux (puc. 148, 6). HeBa:kKo moBecTH, III0 OCHOBU

MUX IIOXUJIUX YTBOPIOIOTH Kojso. Came 3 1i€io reo-

METPUYHOI0 CHUTYAaIliel0 TOB’A3aHe TBEPIKEHHS, IO

JIOBOAVITHCA B HACTYIHIN OMOPHi#A 3amaui.

A
A

a

a 0

Puc. 148. PiBui moxuii Ha miomuHi i B mpocTopi

c>aic>b

a

a b

JZAN

Axmo a=b, o c=d,
i HaBmaku: AKIO c=d,
TO a=b

Axmo a>b, o ¢>d,
i HaBmaku: Ak c>d,
TO a>b

B
Puc. 147. BiractusocTti
ePIeHINKYJIIpa

i moxmiamx

* Tyt i gani figeTbcsa PO IPAMOKYTHY (OPTOrOHAJIBHY) MTPOEKI[if0, TOOTO MPOEKI[if0 Ha IIJIOIH-
HY, IEPIEHIUKYJIAPHY [0 HANIPAMY IPOEKIlifoBaHHA. [{OKJIagHO Ieil crocib mpoeKIliloBaHHA

posrasimarumerhbes B § 13.
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%

Puc. 149. o noBeneHHs
BJIACTUBOCTL TOUKU,
piBHOBimmameHol Bix
BePIIUH TPUKYTHUKA

Puc. 150. Aurenna
m[orJa

118

OnopHa 3aaava
(npo Touky, piBHOBIAAGNEHY
BiA YCiX BeplWMUH MHOTOKYTHWKQ)

SKwo TOYKa nosa NAOWMHOKO MHOTOKYTHUKa piB-
HoBipnaneHa BiA Yycix WOro BeplwWH, TO OCHOBOHO
nepneHAUKynapa, nposeAeHOro 3 [AAaHOI TOYKU Ao
NAOWMHU MHOTOKYTHUKG, € LEHTp KOmna, OMUCAHOro
HABKOJIO MHOTOKYTHUKa. [losepaiTb.

Po3s'a3aHHa

TTpoBefieMO AoBeaeHHs ANsS TPUKYTHUKA (ANS iHWKUX
MHOTOKYTHUKIB [l0BefleHHS aHanoriyHe).

Hexali Touka P He nexutb y RNOWMHI TPUKYTHUKA
ABC, PA=PB=PC (puc. 149). Tlposenemo 3 TOYKM P
nepneHaukynap PO no nnowuHu ABC. Biapisku OA,
OB i OC — npoekuii noxunux PA, PB i PC sinnosiaHo
Ha nnowmHy ABC. OcKinbKu piBHi MOXWUNi MarOTb piBHI
npoekuii, OA=0B=0C . Otxe, Touka O nnowmuHu ABC
piBHOBiAAGNEHa BiA BepWWH TpUKYTHUKa ABC, To6TO
€ LeHTPOM Kona, OMMUCAHOTO HABKOMO TPUKYTHUKG, LIO
" Tpeba 6yno posecTu.

3 nmoBemeHoro GakxTy, 30KpeMa, BUILIUBAE, IO
KOAU 6 npocmopi icHye moyika, piénoeiddanena 6id
ycix 6epulun MHOZOKYMHUKA, MO HAEKONO 0aHO020
MHOZOKYMHUKA MONCHA onucamu Kouo.

IIToiiHo MOBemEHY BJIACTUBICTH BaXKJIMUBO 3HATHU
IJIA IPaBUJIbHOI TOOYI0BY PUCYHKIB y 6araTrbox cre-
peoMeTpmuHUX 3amavyax. Ha mpakTuii BoHa BHKO-
PUCTOBYETHCSA, HANIPUKJAJ, MPU BCTAHOBJIEHHI IIO-
MJIM OJIS aHTEeHH! CTiJIbHUKOBOro 3B’A3Ky (puc. 150).

9.3. BiocmaHi B npocmopi

Ax Bimomo 3 Kypcy miraHimerpii, BiicTaHHIO Bix
TOYKHU [0 IPAMOI € JOBKWHA MEPIEHANKYJIAPA, IPO-
BeIEeHOr0 3 JaHOI TOUKHY Ha JaHy IPSIMY, a BiICTaHHIO
MiK ABOMAa IapajieIbHUMU OPAMUMU — TOBXKUHA
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IXHBOI'0 CHiJIBLHOTO IepIeHAnKyaIapa. CXoKui migxin
0 BUBHAUYEHHS BiJicTaHEl 3aCTOCOBYETHLCS i B cTepeo-
MeTpii.

O3HaYyeHHA

BiacTaHHIO BiA TOYKU A0 NNOWMHU, 9KA HE MICTUTb
LFO TOYKY, Ha3UBAETLCA AOBXUHA MepneHAUKynsapa,
npoeefeHoro 3 AaHOI TOYKU A0 AGHOI MOWUHW.

BincranHIO Bij TOUKM A0 ILJIOIIWHN HA3WBAIOTh
TaKOX 1 caMm 1eli mnepuneHAuKyaap. Ilig uac
pos3B’aA3yBaHHA 3amau IIOOYIOBY BiJCTaHEH BiJl TOUOK
0 IPpAMUX i TJIOIIWH HeoOXiTHO OOI'PYHTOBYBATH.

3aaava

Toukn A i B nexatb no oauH 6ik Big nnowm-
HU o i BiaaaneHi Big Hei Ha 6 cm i 10 cm BipnoBigHO
(puc. 151). 3HatiaiTh BiACTAHb Bif cepeAuHU Biapiska AB
40 NNOWMUHU o .

Po3ge'azaHHa

TTpoBenemo 3 AAQHUX TOYOK MeprneHAUKYNapu 4o
AaHoi nnowmHu: AA, Lo, BB Lo. Toai AA i BB —
BiAICTAHI Bif ToYoK A i B fo nnowuHu O . 3a ymosoto
AA =6 cm, BB =10 cm.

Puc. 151

Hexali Touka € — cepeauHa Biapiska AB. TTposeaemo nepneHaukynsp CC, Ao

nnowwuHu o . Toai CC, — lWyKaHa BiACTAHb BiA CepeAuHU Biapiska AB Ao nnowmHU o .

Ockinbku npami AA;, BB, i CC, nepneHAUKYnspHi A0 NNOWWHWU ¢, TO 3G Teope-

MO0 MPO NpAMIi, NEPNEeHAUKYNAPHI A0 OAHIET NAOWUHW,

AA, || BB, || CC,. Ui napanenbHi

npsmi nepeTUHaroTb Npsamy AB, oTxe, BOHW NexaTb B OAHIM MMOWMHI, SKa nepeTUHae

nnowuHy o no npamii A.B,. Takum umHom, C, €A B,.
opemoro &aneca AC, =CB,.
3a noseAeHUM YOTUPUKYTHUK AABB — Tpaneuis;

uier Tpaneuii. 3a Teopemoro Npo cepefHtO NiHito Tpaneuii CC, =

cc, =

6 +210 =8 (cm).

Bianosiab: 8 cm.

Ockinbkn AC =CB, 10 30 Te-

Toai CC, — cepefHs niHis

AA +BB
—, OTXe,

19
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Puc. 152. o obrpyu-
TyBaHHA KOPEKTHOCTI
O3HauYeHHS BificTaHi Bif
IPAMOI 10 mapajieJbHOI
i# maoImuHM

=

Puc. 153. Bigcraub
MiXK ImapayieIbHUMU
IO HAMHU

120

3BepHEMO yBary Ha Te, II[0 OCHOBHY YacCTHU-
HY pO3B’A3aHHA IIi€l «PO3paxyHKOBOI» (Ha IIepIuii

TOTVIAK) 3ajadi CKJaZaloTh AOBEIEHHSA i OOIPYHTY-
BaHHA.

O3HA4YeHHA

oo eats

BiactaHHIO BiA Npamoi Ao napanenbHoi 1 nno-
WUHU HA3UBAETHCA BIACTAHL BiA 6YyAb-9KOI TOYKM
AGHOT NpsAMOI A0 AGHOT MNNOWUHW.

s oOrpyHTYBaHHSA KOPEKTHOCTi IIHOTO O3HAa-
YeHHs HEOOXiZHO TMOKasaTu, M0 KOJM IpAMa Iapa-
nmanoi morntuau. CripaBi, Hexall mpaMa a mapaJjeabHa
miomuHi o, AA, i BB, — HepuneHAUKYJIADPH, IIPOBe-
IeHi 3 IBOX JOBiJIBHUX TOYOK IIPAMOI @ OO MJIOIMIUHUI O
(puc. 152). Ockineku AA, Lo, BB, Lo, 10 AA, || BB,.
IInomuna, sKa TPOXOAUTH Uepes IIi mapaJiejibHi mps-
Mi, NepeTHWHae IJIOIIUHY O IIo mpamiit A B, aka
3a BJIACTUBICTIO IIPAMOI, IIapaJieJbHOI ILJIOIIMHI, Ia-
panenbHa npamiii AB. TakuM YWHOM, YOTHUPUKYT-
HUK AA BB 3a 03HaueHHAM € IapaJieJlorpaMoM,
3Bigku AA, = BB,. Otrike, Bci TouKm mpamol a pis-
HOBiIaJIeHi Big IJIOIIMHU Of.

O3HaAYeHHA

BiacTaHHIO Mmix aBOoma napanenbsHUMU NAOWM-
HaAMU HA3UBAETLCA BIACTAHb BiA 6yAb-AKOI TOUKU
OAHIET NNOWUHU A0 APYroi NAOWUHW.

KopekTHicTh 1IhOTO O3HAUEHHS OOTPYHTYyIiTE
caMOCTilTHO.

Ha pwuc. 153 Bigpisok AB — BiAcTaHb MiXK ma-
panensHuMEu miaomuHaMu o i B. Ockinbrku AB L o
i AB1B, To MoKHa cKasaTu, IO 6i0CMAHHIO MidHC
napaneivHumMu NAOWUHAMU € 006HUHA TXHbO20
CNninlbHO20 NnepneHduKyrapa.

Ille ogny BimcTaHb y IpoOCTOPi — BiAcCTaHb
MiX MHMOOLKHUMU NPAMHUMU — OyAe PO3IIAHYTO
B m. 13.3.
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VYzaraji piBHOBiZmaJIeHiCTL TOUOK OmHiel
3 mapaJjiebHuX npAMux (MJIOIWH) Bif iHImoi
€ BJIACTUBICTIO, KA Mae€ IITUPOKe HpPaKTUUIHE
3aCTOCYBaHHSA, 30KpeMa B OyIiBHUIITBI: max abo
MiKIIOBEPXOBi MEpeKpUTTA OyAiBJIiI UacTo cou-
paoThCsA HA BEPTUKAJBHI KOJOHU OIHAKOBOI
Bucotu (puc. 154).

Puc. 154. Kosouaga
y m. Kapiosi Bapu (Hexis)

3anumaHHs i 3a0avi
9 O6roBoploemMo Teopilo

337°. Cropoua AB napaJjenorpama ABCD mepneHIUKY/IsApHA IO ILJIOIIUHU O .
fAx posmimena npsama CD BigmocHo miomuuu 0.7 Biamosigs oOrpyutryiire.

338°. Cropouu AB i CD uotupuxkyTHuka ABCD mnepneHIuKyJIAPHL O ILIO-
mUuHU . BusHauTe BUJ JaHOTO YOTMPUKYTHUKA, AKI0 cTropoHu AD i BC He
piBHiI MixK c00o070.

B C
1
& 339, Tlepexmagire amrmificekoro (un immoro iHo- N D '
3eMHOI0 MOBOIO) OCHOBHi (haxTu § 9. A =L L
. . o\
Q. 340. Touxa B nexwuts y miaomuui 3, Bigpisku AB ! \
i CB — mepneHguKyJApU IO IJIOMUHU [3. B __\\ c
a) SIkum € B3aemHe posmimenHa npamoi AC et \
. /7
i nmomuun B? . B A 7
6) Yu sexath Touku A, B i C Ha omuiii mps-
mii? AxumM mMoske OyTu IX B3aeMHe PO3MilleH- Puc. 155
HdA, aKmo AB>CB?
341. Hawno xy6 ABCDA,B,C,D, (puc. 155). HasBirs
npoeknito giaroHani B D Ha IJIOHIUHY: —A
a) ABC; o | |
6) ABB; /
B) AAD.
342. Biapisoxk AB BOupaceThca KiHIAMHU y ABi ma- B B
panenbHi nuaomuau (puc. 156). Yu piBHi npoekiii
Bigpiska AB Ha maHi nuomuau? Biamnoigs oorpys- Puc. 156
TYHTE.
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343. 3 TouKu A [0 ILUIOIIMHYA IIPOBELEHO NePHeHIuKyaap AB i piBHI moxun-
ai AC, i AC,. Yu 060B’A3K0BO:

a) AC, > AB;

6) BC,>AB;

B) Touku B, C, i C, nexarp Ha ofHill mpamii?
344. 3Bmuaiigites y mepexxi InTepHeT im(opmalrito, axKa BigCTaHL M MyJIb-
TiMeZifHUM IIPOEKTOPOM i eKpaHOM € ONTMMAJbHOI. ¥ pasi BCTaHOBJIEHHSA
TAKOI'0 IPOEKTOopa y BaIllOMy KJaci BUMipAlTe I[I0 BificTaHb Ta MOPiBHANTE
ii 3 onTuManbHOIO. 3PObITH IIpeseHTallilo 3a TeMoo «OnTUMaabHa BifCTaHb
BijJi mpoeKTopa 0 eKpaHa» Ta MOKaKiTh i1 B KJaci.

‘ : Mopenioemo

y

122

345° 3a momomMororn MOAEJIIOBAHHA BHU3HAUTE, AKAM MOJKe OyTH B3acMHE
PO3MillleHHA IPAMOIL @ i IJIOMUHU (), SKIO MJOIIKMHA (0 IePIeHIUKYJIIPHA
oo mpamoi b, a mpami a i b MuMoOGiKHi.

346°. BuroToBTe MOAENb AJA LOCHiIKEHHS reoMeTrpuuHol curyarii «Tou-
Ka P Jje:XuTh mosa mjromnuol KBagpata ABCD i piBHOBimmajeHa Binm #ioro
BEPIIIUH». 3MOIeJI0NTe mepreHauKyadp PO 1o IJIONIMHYN KBaApaTa i BU3HAU-
Te, UM JIe}KaTh B OfAHiM momumui npami PA, PO i PC.

(VS Po3B'A3yemo 3apaui

PiBeHb A

347. 3 TouKM A [0 IJIOIIMHYU O IIPOBELEHO IMEepPIeHAuKYIsap AB i moxu-
ay AC. 3HaUOiTh:

a) AC, armio AB=BC=2\/§ CcM;

6) AB i AC, akmo BC=12 cm, £ BAC=30°;

B) AB i BC, axmio AB:BC=3:4, AC=15 cwMm.

348. 3 TOUKM IO IJIOIMHY IPOBEAECHO NEePIeHAUKYJIAD 1 MOXUIY, JOBKUHA
AKOI mopiBHIOE 8 cM. SHAUIITH:

a) MOBXKUHY NEPHEHIUKYJIAPA, AKII0 KYT MidK IMepIeHAUKYIIPOM

i moxmJioio0 mOpiBHIOE 45°

0) IOBXKUHY IIPOEKINil MOXMJIOl, TKIIIO BOHA YTBOPIOE 3 IIOXMJIOI KyT 60°.
349. Ilmomia PiBHOCTOPOHHBOTO TPUKYTHHKA IOPiBHIOE 2743 cm?®. 3Ha-

UIiThL BilcTaHb BiJ MJIOMIMHY TPUKYTHUKA OO TOUKM, BiAgasIeHOl Big KOKHOI
3 7ioro BepmuH Ha 10 cMm.
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350. Touxa, BigmameHa BiJ yciX BepIIMH IPABAILHOTO TPUKYTHUKA
Ha 5 cM, posMmimneHa Ha Biacrami 4 ¢M BiJ MJIOIIMHU TPUKYTHUKA. SHAU-
IiTh IepUMeTpP MaHOTO TPUKYTHUKA.

351. CropoHu IpAMOKYTHHKA HOPiBHIOIOTE 12 ¢cM i 16 cm. Touka mpocTopy
BigasieHa BijJy ycix BepIImH TPAMOKYTHWKa Ha 26 cM. 3HAWAITH BiACTaHb
BiJ mamOl TOUKHK [0 ILJIOI[MHU HPAMOKYTHHKA.

352. Touxa mpocTopy BiggaJjieHa Bij ILIOIMUHM KBazpara Ha 12 cm i piBHO-
BigmajsieHa Bif ycix Poro BepriuH. SHAWAITH BiAcTaHi Bi mJaHOI TOUKHU M0
BEepIINH KBajpara, SKINo #oro mioiga mopisaioe 50 cm?.

353. Tourkm A i B meskarh mo omguH GiK Bif miomuuum o. HoBemiTh, IO
KOJIM JaHi TOYKMW PiBHOBimmaJyieHi Bim miomuuuM o, To AB| O.

354. Cropona AD napamnemorpama ABCD je:XUTh y ILIOIIAHLI O, a CTOPO-
Ha BC BigmaneHa Bin 1miei miolnmuHMN Ha BifgcTaHb d. S3HAWIITL BigcTaHb Bin
TOUKM IIEPEeTHHY AiaroHaJjed IlapaJejiorpaMa 0 TJIOIIUHU Ol.

355. Onun i3 KiHNiB Bigpiska JeKNUTb y ILUIOIMUHI 0. SHAXLITH BifCTaHb
Bi mapyroro KiHIA Bifpiska OO0 maHOI IJIOIIMHU, AKIIO CcepequHa Biapiska
Bigmasiena Binm Hei ma 4 cMm.

356. Bigpisku 3aBpoB:xku 41 cm i 50 cMm ynupamoThca KiHnaMu y ABI mapa-
JeJbHI IJIOMIMHU. SHAHITh IPOEKIIil0 MEHIIIOr0 BiApisdKa Ha OOHY 3 JAHUX
IJIOIINH, AKIIO HPOEeKIid OiJbIIoro BiApiska Ha IO ILJIOHIMHY JOPiBHIOE
30 cm.

357. IIBa BiApisKM BOHPAIOTHCA KiHIAMK y IBi IapaJiejibHi IIJIOI[WHU.
3HalAiTh BifcTaHP MiK JaHUMU IJIOIITUHAMMU, SKIINO JOBXKWHU Bipi3KiB
BigHOCcAThCA AK 13:15, a mpoekii maHuxX BiApiskiB Ha OAHY 3 ILJIOIIHH
JOopiBHIOIOTE D cM i 9 cm.

PiBeHb b
358. amo npawi a, b, ¢, d i naoIUHY O, IPUUO-
My alo, bco, cco, dLb, dLlc. Cepen nanux
OpAMUX Ha3BiTh ITapaJiesibHi.

359. ToBmmHA KOKHOTO TOMY UYOTHPHUTOMHHUKA
(puc. 157) cranoBuTh 4 cM, a 6e3 OOKJIAAUHKUA —
3,5 cm. XpobakK, pyxXamouuch HEePUEHAUKYIAPHO
IO OOKJaAMHOK, IIPOrPW3a€ BiAcCTaHb BiJ MmepIIol
CTOPiHKMW TEepPIIOT0 TOMY A0 OCTAHHBOI CTOPiHKU
YeTBepPTOT0 TOMY. 1KY BificTaHb Mae TPOTPUSTHU Puc. 157
xpobax?
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360. Bim BepxHBOrO KIiHIIE BePTUKAJIBHOTO
cToBIIa 3aBBUINKMN 13 M 10 Aaxy OYIUHKY 3aB-
BUIIIKY 6 M He0oOXimHO mMpoTATHYTH mpoBin. Bin-
CTaHb MiK CTOBIIOM i OyAMHKOM CTAHOBUTH 24 M.
CKiZIbKE MeTPiB HPOBOAY 3HAIOOUTLCS, SKIIIO
BBasKaTH, IO BiH He IpPOBUCAE?

361. Bigpisok AB mnepeTuHae IJIOMIMHY O
B Toulli C. 3HAUIITL MOro MOBMKUHY, SAKIIIO IIPO-
ekiii BigpiskiB AC i CB Ha ILIOIUHY O. JOPiB-
HIOIOTH 4 cM i 8 cMm BimmosigHO, a BimcTaHb Bif
TOUKM B [0 IJIOMMHK O Ha 3 cM OijbIma, HiK
Big ToukKmu A.

362. JosexiThb, 10 BificTaHb Bij| cepeqUHM BiApiska [0 ILIOM[UHM, AKA IIe-
peTuHa€e Horo, HOPiBHIOE MOAYJIIO MiBPi3HUIIL BificTaHel Bif KiHIIB Bigpiska
IO MaHOI ILJIOITHUHMU.

363. 3 TOYKM 0 ILJIOIMHY IIPOBEJEHO ABi PiBHI NOXMJII 3aBIOBXKKN 6\/5 CM.
3HalAiTh BifiIcTaHb Biji JaHOI TOYKU M0 IJIOMUHU, SKII0 KYT MidK MOXUJINMU
mopiBuioe 60° a ixHi mpoeKIlii B3a€MHO IepIeHAUKYISpPHi.

364. 3 rouku, BigmasmeHol Bix miuomuHMN Ha 12 ¢M, OpoBeneHO ABi B3acMHO
MePHeHAUKYIAPHI MoXuai, mpoekiil axux mopiBuiooTs 9 cm i 16 cm. 3Ha-
UOiTh BifcTaHb MiK OCHOBAMU IIOXUJIMX.

365. 3 ToOYKM [0 IJIOLIMHU IIPOBEAeHO ABi moxwuui. JloBXKMHA OfHiel 3 HUX
mopiBHIOE 20 cM, a moB:xuHAa ii mpoekmii 16 cm. KyT MixK mpoekmiamu mo-
XUJINX cTaHoBUTL 120° a OCHOBM MOXMJINX CIOJIYUEHI BiApisKoM 3aBIOBIK-
Kz 19 cm. 3HAHAITH JOBKUHY APYToi IIOXMUJIOIL.

366. 3 Toukrwm, BigmaseHol Bij miomuHMN Ha 24 cM, IPOBEJEHO ABi IOXU-
Ji saBmoBxKu 26 cm i 40 cMm. SHAWIITE KYT MidK IPOEKIiAMH JAaHUX IIO-
XUJINX, SIKIO BiJcTaHb MiK IXHIMH OCHOBaAMMU OOPiBHIOE 38 cM.

367 (onopHa). Axwo wepe3 yenmp Kona, onuca-
HO20 HABKON0 MHO2OKYMHUKA, NPO6e0eHO0 nps-
my, nepneHdukynapruy 00 nAOWUHU MHOZOKYM-
HUKaQ, mo mouku 0anoi npamoi piénogiddaneni
6i0 ycix éepwun MHO2O0KymHuka. [1oBeniTh.
368. KareTu IpAMOKYTHOI'O TPUKYTHUKA JOPiB-
HI0IOTE 6 cMm i 8 cm. Touka mpocTopy Bimmae-
Ha BiJ KOKHOI BepIIMHU TPUKYTHHKA Ha 13 cwm.
3HaNAiTh BiAcTaHb BiJ JAaHOI TOYKM A0 IJIOIIMHN
TPUKYTHUKA.
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369. Touxa, piBHOBiAmaJieHa BiI yciX BepIINH PiBHOGEAPEHOr0 TPUKYTHU-
Ka, poaMmimieHa Ha Bimcrani 60 cm Bij MIOIMWHM TPUKYTHUKA. SHAWUAITH
BiicTaHi BiJ mJaHOI TOYKMW MO BEPIIMH TPUKYTHUKA, AKIIIO HOr0 OCHOBA MIO-
piBHIOE 48 cM, a Giuma croporna 40 cwm.

370. IlepumeTp HPSIMOKYTHHKA mopiBHIoe 28 cM, a mioma 48 cm?. Touka
IPOCTOPY BimmajieHa BiJ MJOIIMHU NMPAMOKYTHHKA Ha 12 cMm. 3HAWIITL Bif-
CTaHi BiJ TaHOl TOUKU A0 BEPIIUH IPAMOKYTHUKA, AKIIO IIi BifjcTaHl piBHI.
371. Touxa mpocCTOpy BiAjajieHa BiJ IJIOIIMHU IPAMOKYTHHKA Ha 8 cM
i Bim xosxmOl 3 ftoro BepmimH Ha 17 cM. S3HAHITHL IJIOINY IPAMOKYTHUKA,
SAKIIIO OO0 CTOPOHU BiHOCATHCA AK 3:4.

372. IlnomuHa, IPOBeJeHA UYepes BEpPIINHY MPSAMOro KyTa TPUKYTHUKA,
napaJieJbHa HOro rimoreHysi. SHAWIITH JOBKUHY TilOTEHY3U TPUKYTHUKA,
AKIIO HOT0 KaTeTH BimHOoCATHCA AK 3:4, a iXHi mpoeKIlii Ha gaHy HJIOHIUHY
JopiBHIOIOTL 9 cM i 16 cMm.

373. Bepmuuu tpuxkyTHuka ABC piBHOBigmasjeHi Bim miommeEM O i Je-
JKaTh 0o oguH Oik Bim mei. IfoBemiTh, I10 (ABC)||0c.

374. IIBa BiApiskm, cymMa AKUX OOPiBHIOE 28 CM, yIMPAKOTHCA KiHIAMN
y OBi mapaJienbHi IIomuHU. SHAHLITH BifcTaHb MisK TaHUMMU ILIOIUMHAMU,
SAKIIO IPOeKIil BiapiskiB HA KOXKHY 3 HUX HOPiBHIOIOTH 5 ¢cM i 9 cMm Bigmo-
BigHO.

PieHb B

375. 3 TOYKH [0 IJIOM[MHY IIPOBENEHO ABi PiBHI B3a€MHO HEPIeHANKYIAPHL
noxmuJji. S3HAUIITL KyT, AKUI YTBOPIOE KOYKHA 3 IOXUJNX i3 IIepHeHInuKY-
JSIPOM [0 ILJIOLIWHM, AKIIO KYT MiK IIPOEKIIiaMU IMOXUJANX JopiBHIoe 120°.
376. 3 Touku M [0 IJIOIMHW MIPOBENEHO NepHeHAuKyaap MA Ta moxu-
ai MB i MC, npudomy MA®=AB-AC. Jlosenits, mo < MBA=./AMC.
377. Binbmia ocHoBa, 6iuHA CTOpPOHA i AiaroHajb piBHOGIUHOI Tpamerii xo-
piBaIOIOTE 10 cM, 6 cm i 8 cm BigmoBigHo. Touka mpocTopy BimmaJseHa Bif
KO:KHOI 3 BepinuH Tpamneilii Ha 13 cm. 3HAWAITh BigcTaHb Big maHOI TOUKU
IO ILJIOIMIMHYU TpaIeltii.

378. CropoHa TPUKYTHHKA JOPiBHIOE 63 cm, a MPOTUJICXKHUN 10 Hel
Kyt 120° Touka, BigmajeHa Big MJIOHIMHM TPUKYTHHUKA Ha 8 cM, PiBHO-
BimmajsieHa Bif ycix Boro BeprinH. 3HAHAITH BiACTaHi Bii JaHOI TOUKHU M0
BEPIINH TPUKYTHUKA.

379. Touxa mpocTopy BimgaJieHa Bif ycix BepimH KBazpara Ha 40 cm. Iu-
II1a TOUKA BimmaJjieHa Bim mamol TOUKM 1 Bim ycix BepIIMH ZAHOTO KBaapara
Ha 25 cMm. 3HAUOITH IIJIOIINY KBaapara.
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380. TouKy mIpoOCTOPY CIIOJYYEeHO PIBHUMHU BiJpizKaMy 3aBIOBMKKU
25 c¢M 3 ycima BepIIMHaAMH IPSIMOKYTHOIO TPUKYTHUKA, KaTeT AKOTO I0-
piBaioe 18 cm. IlepmeHauKy/asap, IIPOBEACHUN i3 cepegWHHN TiOTEHYy3U 10
OJHOTO 3 ITUX BiApisKiB, mopiBHIOE 12 cM. 3HAWAITH MJIOITY AAHOTO TPUKYT-
nuka. CKiTbKu posB’a3KiB mae 3agaua?
381. BepumwuHu TPUKYTHUKA BigmaJjeHi Bix moomuEm O Ha 4 cM, 6 cm
i 8 cm. 3HAUAITE BiACTaHb BiJl TOUKU IIepeTHHY MeiaH TPUKYTHUKA OO0 IIJIO-
IMAHA O .
382. Tpu mocaimoBHi BepmImHM pomOa BiAmasieHi Bif IJIOIIWHU, AKA He
IepeTWHAE CTOPiH pomba, Ha Bigcraui d, d+1 i d+2. JloBexiTh, 110 omHA
3 miaromaJeii pomba IapaJieJbHA JaHiil IJIOIIMHI.
383. 3maiimiTe reoMeTpuuHe MiCIle TOYOK, PiBHOBigmajJeHHMX Big ABOX IIa-
pasebHUX:

a) OpAMUX; 0) ILJIOITUH.
384. Touka A He JIXKWUTh y ILIOIMUHI O. SHAWAITH reoMeTpUUYHE MicIe
cepequH BiApisKiB, ofHUM i3 KiHIIIB AKHMX € ToukKa A, a IPYruM — TOUKA
ILJIOIIUHU .
385. 3HaiimiTe reomeTpuuHe Miclle cepefuH yCixX BiApPisKiB, AKi BIupaoTs-
cd KiHIAMU y ABI mapaJjesbHi IIJIOITWUHMU.

o MoBTOpeHHs nepep BUBYEHHAM § 10
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TeopeTuyHNn matepian

e BIIKCAHE KOJIO TPUKYTHUKA; [S 7 xnac, § 23 j
e BIIMCAHE KOJIO MHOTOKYTHHKA. [C 8 knac, § 8; 9 knac, § 18 j
3apaui

386. 3malifiTe pajgiyc KoJja, BIHNCAHOI'O B PiBHOOEAPEHUN TPUKYTHUK
3 O0CHOBOIO 48 cm i Giumoio cTroponoio 40 cm.

387. Ilmoma piBHOOGIuHOI Tpamemil mopisBHioe 156 cm?, a OGiuHa cropo-
Ha 13 cM. 3HaAlAITHL pagiyc Koja, BIMCAHOTO B TpATeIiio.
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ma il 3aCMoCyBaHHA

10.1. TeopeMa hpo Mpu nepneHOUKynsapu

OgHuM i3 Ba)KJIMBHUX eTalliB PO3B’sI3yBaHHSI
CTEepPEeOMEeTPUUYHUX 3a7ad € mobyaoBa If OOTPYHTY-
BaHHA BiJcCTaHed BiJ TOYOK OO IPAMUX i IIJIOIIWH.
TeopeTnuHUM IiATPYHTAM OJs 0araThboxX TaKUX IIO-
OyZIOB € TeopeMa IIPO TPHU IIEPIEHAUKYJIIPU — OOHA
3 IEeHTPAJbHUX TEOpeM cTepeoMeTpii.

Teopema (Npo Mpu nepneHOUKynspu)

TTpama, nposeaeHa Ha NNOWMUHI NepneHAUKYNSpHO
AO NpoeKUiT NOXUnoi Ha AAHy NNOWUHY, nep-
NeHAUKYNSpHA A0 UIET NOXUNOT, i HABMAGKU: SKLLO
nNpsma Ha NAOWMUHI NepneHANKYNsSpHa A0 NOXWUNol,
TO BOHG MeprneHAUKYnapHa i A0 1T npoeKuii Ha
AGHY NSIOWMUHY.

JloBedeHHs

[J Hexait AB 1 o, BC — npoexkiia moxuoi AC
HA IJIOHMHY O, MPAMAa @ JEXKUTH y ILJIOIMWHI o
(puc. 158). IloBememo Iiepiiie TBEPAKEHHS TEOPEMU.
Ockinpkun ABlo i aco, To al AB. Kpim Toro,
al BC 3a yMoBOIO. 3a O3HAKOIO IIePIEHINKYJIAP-
HOCTi IpAMOI i IJOITUHY IIPAMA @ IePIeHIUKYIAPHA
no miaomuau ABC, 3Bigku a L AC, 110 it Tpeba 0yJ10
IOBECTH.

s obepHeHOTO TBEpIKeHHA Maemo: a 1 AB
(ockimbrku ABlo i aco) i al AC (3a ymoBOIO),
TOAI BHOB-TAKW 34 O3HAKOIO IEPIeHIUKYJIAPHOCTL
mpsaMOl i MJIOIIMHYU TpAMa a4 MEePIeHIUKYJIAPHA 0
miaomunau ABC, omxke, a L BC, 1o i Tpeba 0yio mo-
Bectu. Teopemy moBemeHo moBHicTO. M

o

B:Ac/

Puc. 158. [To nosenenus
TeopeMu IPO TPHU
HepHeHANKYIAPU

X
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Y CcUMBOJIBHOMY BUTJIALL HOBeNeHY TeopeMy
MOJKHA 3aIuncaTy TakK:

ABlo,
al BCsalAC.

CamMe IUM TPHOM TIEPIEHIUKYJIAPAM JaHa Teo-
peMa 3aBIsAYYyE CBOEIO HAa3BOIO.

3a3zHauMMO TaKOJK, III0 B 0araTbox BUIIAAKAX
AK OPAMY @ PO3TIAAAIOTH HIPAMY IIJIONIMHU O, IITO
MIPOXOIUTEL Yepe3 OCHOBY ITOXMJION.

Hasegemo mpukjaja 3acTOCYyBaHHS TeopeMU
PO TPU HEePHEeHIUKYJIAPU IJs MOOYyZOBM BifcTaHel
y IIPOCTOPI.

Hexait MA — mepneHAUKYJSAP 0 ILJIOHIMHUI
OPAMOKYTHOTO TpuKyTHUKa ABC (4 B=90°) i HeoO-
xXigHo moOymyBaTu BigcTaHb Bix Touku M mo mpd-
moi BC (puc. 159). 3posymino, 110 mjsd 150ro Tpeda
POBECTHU NEPIEHAMKYJIAD i3 Touku M mo mpamoi BC.

B C AJe sxa came TouKa IIiel mpsamoi Oyae OCHOBOIO na-

Horo neprneHAuKyasapa? OCKiMbKY ITyKaHUI BiApisoK

oA € moxuJo mo miornuau ABC, meprneHIuKYJISPHOIO
no npsamoi BC, To 3a HoBeIeHUM IIPOEKI[id ITiel moxu-

Puc. 159. ITo6ynoBa JIOI Ma€ IPOXOAUTH Yepes TOUKY A IeplIeHIuKYJIsap-
Bizcrani Bix TouKn HO mo BC. Ajne Takuii Bigpisox emmumii, i me Bimpi-
ZI0 IpAMoi 3a 30Kk AB. Tomy 3a TeopeMOIO MPO TPU MHEPIeHIUKYJIs-
ZI0TIOMOTOI0 pu maemo MA 1 (ABC), AB 1 BC, orxe, MB 1 BC.
TeopeMH IIPO TPHU TakuM YMHOM, IITYKAHOIO BifcTaHHIO € Bigpisoxk MB.
NEePUeHANKYIIPU

Vsarami B cTepeoMeTpHMUHHUX 3amadax iHOmII
3aCTOCOBYIOTh TAKWU IMiAXiA: IepI HiXK IPOBOAUTHU
MEPHEeHIUKYJIAP OO IPAMOI ad0 ILIOIUHM, 00T PYHTO-
BYIOTh PO3MIIIIEHHS OCHOBHU ITHOTO IEPHIEeHIUKYJIApa
i TiIBKM TOTIM OYAYIOTH ITYKAHUN BiIpisoK.

& 3aaaua

Ho nnowwuHu pisHobeapeHoro TpuKyTHUKa ABC nposeaeHo nepneHaukynsp MB
(puc. 160) 3aBpoBxku 9 cm. 3HAUAITL BiACTAHb BiA Touku M no npamoi AC, aKwo
AB=BC =13 cm, AC=10 cm.
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Posg'azaHHa
TTposepemo MD L AC; MD — siacTaHb Big Touku M po
npsmoi AC. Ockinbku MB L (ABC), To siapisok BD — npo-
ekuis noxunoi MD Ha nnowuHy ABC. Toai 3a Teopemoro
npo Tpu nepneHaukynapu BD L AC, otxe, BD — Bucota

piBHO6eapeHOro TpUKYTHUKa ABC, nposeneHa A0 OCHO- C
BU, KA TAKOX € Woro mepiaHoro, To6to AD=DC =5 cm. D
I3 TpuKkyTHUKa ABD (£ D=90°, AB=13 cm, AD=5 cm) ‘A
3a Teopemoto Tliparopa BD =12 cm. I3 TpukyTHUka MBD
(£B=90°, MB=9 cm, BD =12 cm) 3a Teopemoto Tliga- Puc. 160
ropa MD=15 cm.
Bianosiab: 15 cm.

10.2. BnacmusiCmb MOYKU,
piBHOBIO0ANEHOi Bi0 YCiX CMOpIH

MHO20KYMHUKa™
OnopHa 3aaaua &

(npo Touky, piBHOBiAAAGSIEHY Bifl YCiX CTOPiH MHOFOKYTHUKQA)
SKWo TOYKa MO3a MNJOWMUHOKO MHOFOKYT-

HUKa piBHOBiAAAQNeHa BiA YCiX WOro CTOpiH, A
TO OCHOBOIO nepneHAUKynsapa, nposeaeHoro
3 AGHOT TOYKU A0 NSIOWUHU MHOTOKYTHUKG,
€ UeHTp KOmna, BMUCAHOTO Y MHOTOKYTHUK.
HoseaiTs.
Posg'az