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lllanoenuii cmapworaacnury!

HaykoBo-TexHIUHUI IIporpec AOCUTH CTPIMKO 3MiHIOE XapakTep ic-
Hyounx npodeciii i IpuBOIUTE A0 IIOABU HOBUX, AKi 0iJIbIIT0I0 Mipoio BH-
MaralTh YBasKHOCTi, KMITJIMBOCTI Ta IIBUAKOCTI peakIrii Impamroounx.
Ot:xe, HaUaMcrUBIWUM 3060AHHAM HABLAHHA CMAE BUX0B8AHHA LO2IKU
MUCNEHHA, 3ACE0€EHHA 3a2ANbHUX Mem00ié HAYK06020 00CNi0HEeHHA.

3BUYaiHO, PO3B’A3aHHA ITi€l IpobdJeMu 3HAYHOIO MipOI0 3aJIeKUTDL Bif
CTaHY 3aCBOEHHA MaTemMaTuku. Tomy maTremaTuka — 6a3oBa AUCIIUILIiHA.
Bona — ocHOBa AJIsT YCHIIITHOTO BUBUEHHSA 1 3aCBOEHHSA 0araTbox CIIellialib-
HUX OUCIIUILIIH V PI3HUX TaJay3sX.

ITponmornyemo T06i HOBuii migpyuHuk «I'eomerpia. 10 Kiac» akamemiu-
HOTO PiBHSA, AKMN MIiCTHUTL HABUAJbLHO-IIPAKTUUYHUN MaTepiaJ BUBUEHHS
HaBKOJUIIHBOTO CBiTY, a/i;ke reoMeTpia K HayKa — OAUWH i3 crienupiuHmux
3aco0iB fforo BijoOpasKeHH4d.

Tu BiKe 3HAEI, IO MIKIIBHUN Kypc reoMeTpii po3aijieHo Ha 2 yacTu-
HU: IIJIaHiMeTpiio Ta crepeomeTrpito. et migpyyHUK € MOUaTKOM BUBUEH-
HSA cTepeoMeTpil — HayKM, AKa BUBUae (Gpirypu Ta iXHi BJIaCTHUBOCTI B IIPO-
cropi. Binm ckiamaeThca i3 7 MOAyJIiB, CTPYKTypa AKUX € TaKOIO: HasBa
MOIYJifA, MOr0 KOPOTKUM 3MiCT 1 XapaKTepHUCTHUKAa I[ijell BUBUEHHS; BU-
KJIaJ TEOPEeTUYHOTO MaTepiasy 3i 3paskaMm po3B’A3aHH; BIIPaBHU, CKJIa-
JeHl BIAIIOBIAHO A0 YOTHUPBLOX PiBHIB CKJIAMHOCTI; 3aJadi NPUKJIATHOTO
3MicTy; icTopuuHul MaTepiaa y pyopumi «3 simonucy zeomempii»; 3ann-
TaHHA IJ9 CAaMOKOHTPOJIO; TECT AJIA CAMOKOHTPOJIIO.

3pa3Kku PoO3B’sA3aHHA 3aJady MAalOTh JOJATKOBE IIOSICHEHHS Y (opmi
«Qomy came max?». lle nomomoske ToOi OpieHTYyBaTHCA B 3MiCTi 3aaui Ta
BuOMpaTH cuocio ii po3B’A3yBaHHs.

Mogyai 1 i 7 micTars MaTepianu Ijs y3arajJbHEHHS Ta CHCTEMAaTH3aIlil
BiATIOBIiZHUX KypciB maaHiMeTpii Ta BuBueHoro B 10 kiaci. Tomy Bukgam ix
TEOPETUYHOr0 MaTepialy HOCUTD OinbIN iH(popMalliiHuit xapakTep, HisK yci
iHITi MomyJti. Po3pisHUTHY piBeHB CKJIAMHOCTI 3a/1a4 MOUYaTKOBOT'0, CEPEIHBO-
ro, JOCTATHLOI'O 1 BUCOKOI'O PiBHIB JOIIOMOKYTEH BiAIIOBiAHI IMO3HAUKM: «°»,
«°%», «*», «**». Y OijbpIIOCTi BUIIAAKIB 3a7adi IIOYATKOBOI'O Ta CEPeSHLOTO
PiBHIB MU IPOIOHYEMO B TecTOBiMl popmi. Taki 3amaui MoKHA BUKOHYBATHU
ycHO ab0 IMCHhMOBO.

3anuTaHHA Ta TECTH CAMOKOHTPOJIIO JOIOMOXKYTh TOOi IOBTOPUTHU Ta
3aKPiNIUTU BUBUYEHE B MOAYJIi, IIiATOTYBATUCA 0 IEBHOTO BUAY KOHTPOJIO.
Oxpewmi saBmauua pyopuku «IIpukiagui 3agadi» Mmu HaBogmMO abo 3 BKa-
3iBKamMu, abo 3 IMOBHUM PO3B’sA3aHHAM. JHKUTTA cTaBUTHME IIepes TOOO
HOBi 3amaui, aJje crogiBaeMocs, III0 TBOI 3HAaHHA, HAOYTi B IIIKOJIi, JaAyTh
3MOTY IX 3aByKI1 PO3B’A3yBaTU AKiCHO.

PyOpuka «3 simonucy zeomempii» BMiIae iCTOpUYHUN PO3BUTOK T'e0-
metpii B Crapomgasuiii I'pertii, CrapogaBubomy €runri, Asii, €Bporri To1ro.
OueBUAHO, IITO TEOMETPis € HaAYKOIO He IITYYHOIO, a IIPUPOSHOIO i Heo0Xi-
HOIO IJId »KUTTs. BoHa BUHUKJIA 3 TOTPeO JoanHu. 'eomeTpisa — 1e mpak-
THKA, JIoTiKka, (hanTasial 3a cioBamu M. B. JlomonocoBa, «zeomempisa —
60100apKa 6Cix po3ymosux 6uHaAxo00ié».

Baskaemo T006i ycnixiB y HaBuanHi!

Asmopu
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4 [po noriyHy no6yaoBy riiaHiMeTpii

» OcHoBHI MoHsTTS rnnaaHimeTpii

D Akciomu nnaHimeTpii

4 OnropHi pakTu Kypcy rnnaHiMeTpii (A0BIAHWK | NpakTuka)
B3aemHe po3MilLleHHS NMPsIMyX Ha M0LLMHI
Kono i kpyr
MHOrokyTHUKYN
TPUKYTHUK | MOrO e/1EMEHTU
OnykJi HOTUPUKYTHUKUN

D 3apauii meToau ix po3B’a3yBaHHS
AnrebpaidHi meToan
feomeTpunyHi meToaun

OnpauloBaBLUM LieiH MOAYAD, BH Ai3HaETeCs:

K PO3PiBHAIOTH O3HAUYBAaHI 1 HEO3HAUYBaHI1 IMIOHATTS;

SAKi TOHATTSA BUOMPAIOTh 32 OCHOBHI;

SIK aKCioMM BIIJIMBAIOTh Ha MOAAJIBIITY IO0OYZOBY reoMeTpii;

fAKa PoJIb TeOpeM IIPHU CKJIaJaHHI KOMIIJIEKCHOI XapaKTEePUCTUKU
reoMeTpPUYHOI irypu;

K KOPOTKO CKJIACTHY BiJOMOCTi ITpO BUBUEHUM KypC MJIaHiMeTpii;
K1 (paKkTU Kypcey IIaHIMeTPii MOXKYTH OyTH OIIOPHUMU;

AK BiAPI3BHUTU BJIACTUBICTh T€OMETPUUYHOI (Pirypm Bif 11 0O3HAUEHHA;
K YMOBHO IOJiJIAI0OTh METOAU PO3B’AI3YBaHHSA IeOMETPUYHUX 3a7aU;
SK1 TeOpeTUYHi 3HaHHS IMOTPiOHI 1J1s pO3B’A3yBaHHS HECKJIATHUX
reOMeTPUYHUX 3aa4.




MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

§ 1.1.

IIpo Joriuny moOymoBy
nmiaaHiMerpii. OCHOBH1 MMOHATTS.
Akciomu niaHiMmerpiil

Y HaABKOJMIIIHHBOMY CBiTi HaC OTOUYIOTh Pi3HI IMpeaMeTH, KO-
HUII 3 AKUX Mae 0araTo xXapaKTePUCTUK: KOJIip, TBepPmicTh, Xi-
MiUYHUM CKJand, posmipu, ¢opmy i T. n. Hanpuknan, Kpyr pazaiyca
10 cM MoxHaA BUpPisaTu 3 MeTaJIeBOIo JHucTa ado 3 apKyIlla Iamepy.
3po3yMijo, IIT0 o0mABa IMpegMeTH MAaloTh i OJHAKOBiI XapaKTepHi
BJIACTUBOCTI, i pisui. II[00 BUBUMTH II€BHi BJaCTUBOCTI TOTO UM iH-
IIIOT'0 IIPEeAMeTa, Y IMIKOJII BUBUAIOTLCS Pis3HI MIKIJIbHI AUCIIUILIiHA.
SIKIII0 IMOopiBHIOBATH BUIleHA3BaHi IIpeaMeTu 3a ()OPMOIO Ta KiJb-
KiCHUMU XapaKTepUuCTUKaMU, TO Il (pirypu ogHAKOBI — IBa KPYyru
paziyca 10 cm. IIkinbHI AUCIIUIIIHKU, AK1 BUBYAIOTH IIPOCTOPOBY
(opMy 1 KiJIbKICHI XapaKTepPUCTUKM IIPEIMETIB 1 ABUI HaBKO-
JIUIITHBOTO CEPemoBUIla, HaJeXKaTh 10 MaTeMaTUYHUX — aJjredpa i
reometpia. 'eomempia — Iie HayKa IPO IIPOCTOPOBY (hOopMYy U KiJjb-
KiCH1 XapaKTepUCTUKM IIPeIMETIiB peaJIbHOTO CBITY.

[HI1I XapaKTepUuCTUKU HPEeIMEeTIB HABKOJUIIHBOTO CEpPegOBU-
II1a BUBYAIOTH 1HINI MIKIJIbHI AUCIUILIIHK. KO0 i yac BUBUEHHS
IIpeaMeTa peaJibHOTO CBiTY He BpaXxOBYBaTU MOT0 XapaKTePUCTUKU,
KpiM nmpocTopoBoi popMu i KiTbKiCHUX BUMipiB, TO OTPUMAa€EMO ab-
CTPaKTHUI 00’ €KT, AKNI HA3UBAIOTh 'eOMETPUUHOIO (pirypoio.

CioBO «reomMeTpiss» — I'pelbKOT0O IIOXOIKEHHS, IT0 B IepeKJa-
i YKpaiHCbKOIO MOBOIO O3Hauae 3ememipcmeo (Has3Ba IIOXOIUThH
BiJ BUMiproBaHb Ha MiciieBocTi). 'eomeTpisi, SIKy BUBUAIOTH Y IITKO-
JIi, Ha3UBAEThCA €8K.Ni006010 3a iM’SIM JaBHBOT'PEIILKOIO BUEHOT'O
EBrkaima (muB. pyOpukry «3 JiTomucy reomerpii» mo Mogyaa 1).
IITkinbHA reoMeTpid CKJIALAETHCA 3 ABOX UYACTUH: nAaHimempil
i cmepeomempii. 3 naHiMeTpielo BU 03HAWMOMUJINCA B OCHOBHIiH
ITKOJIi, a CTepeoMeTPil0 BUBUATUMETE B CTAPINNX KJIacax.

IThanimempia — 1e po3nia reomerpil, y AKOMY BUBUAIOTHCHA
reoMeTpuyHi ¢irypu Ha naomuHi (puc. 1.1). Cmepeomempia — 1e
PO3AiJ reoMeTpii, y AKOMY BUBUAIOTHCA (pirypu B IIPOCTOPI.

TpuKyTHUK Kpyr YHoTUPUKYTHUK MHOTOKYTHUK
Puc. 1.1

I'eomempuuni gizypu — 1e abcTpakTHi Qirypu, AKi HaragyoTb
IIpeaMeTH, 110 Hac OTouyioTh. 11100 BiApisHATU OOHY reOMeTPUUYHY
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§ 1.1. IIpo noziuny nobydosy naarnimempii. OCHOBHI NOHAMMA...

(¢irypy (um moHATTS) Big iHIIOI, 1X OIMCYIOTH Y BUTJIAAL TBEPAKEH-
HA, SKe Ha3UBAIOTh 03HAYEHHAM.

O3naveHHa — 1ie TBePIKeHHsd, AKe ONMNCYE iCTOTHI BJacTUBOC-
Ti mpeameTa (IIOHATTA), 110 Ja€ 3MOT'Y BiApidHUTHU HOT0 Big iHIITUX.
AK 3’sicyBajsocs, 03HAUNTU BCi reoMeTPUUHi (pirypu HEMOIKJIMBO.
Hampukaaj, Touka, IpAMa, IJIOMAHA. [X Ha3UBalOTh HEOSHA Y 6a-
Humu, abo nouwamkosumu (3 AKUX yce IMIOUNHAETHCA), a00 OCHOG-
HUMuU, K Ha3UBaJIU 1X y IJaaHiMeTpii.

Jloriuny moOy10BY maaHiMeTpii MOKHA OIIMCATU 3a TAKUMU eTa-
mamMu.

1. Bubip reomeTpuuHNX NOHATD, K1 HA3MBaIOTh OCHOBHIMH IIO-

HATTAMU (a0cTpakTHUX Qiryp).

2. @opMyJaIOBAaHHA OCHOBHUX BJIACTUBOCTEH MOJI ITUX TeoMe-
TPUYHUX MOHATH 3a JOIIOMOT'0IO TBEPI?KEHb, AK1 BBAXKAIOTHCA
icTuHHUMU 0e3 TOBeeHb.

3. IloOymoBa iHIINX MOHATH, AKi 03BHAUYIOTHCSA UepPe3 OCHOBHI IT0-
HATTS Ta IXHI BJIACTUBOCTIi, Ta TBePAKeHb, iICTUHHICTL AKUX
BCTAHOBJIIOETHLCSA IIIJIAXOM JOBEIeHb, ONIMPAIOUYNCh Ha BiTOMI.

Taxky mo6ymoBy HAayKHU HA3UBAIOTh AKCIOMAMU4HOW0. 11 Ha3Ba
MMOXOAUTH BiJl cjoBa «akcioma». Ile cjIoBO I'pelbKOro ImoxXom:KeH-
HdA, 1110 B IIepeKJiaJli YKpalHChKOI0 MOBOIO O3HAYa€ nogaza, a8mo-
pumem, He3anepeuna icmuna. Akcioma — 1ie TBEPAKEHHHA, dKe
OIpuiMaeThCcA icTUHHUM 0e3 JoBeneHHsI. OCHOBHI BJIaCTUBOCTI HAM-
IIPOCTIilIIUX TeOMEeTPUUYHUX (Piryp, AKi BBasKalOTh iCTUHHUMU 0e3
IOBeIeHHs 1 AK1 € BUXITHUMU IIiJ yac JoBeJeHHA iHIMNX BJIACTH-
BOCTell, Ha3UBAIOTh AKCiOMamu zeomempii.

I1a MIK1JIBHOTO KypCy IMJaHIMeTpil BUBHAUEHO:

1. OcHoBHi reomeTpuuHi Qirypu (IOHATTA) — mouKka, npama.

(Toukxa — HammpocTiina reomeTpuuHa ¢irypa. ¥Yci iHIri reomer-
puuHi Pirypu cKJIamzaoTbCAa 3 TOUOK, YV TOMY YHUCJIL ¥ npama.)

2. Axciomu niaHiMeTpii — IIe OCHOBHI BJIaCTUBOCTI HAWMMIPOCTi-
IIUX TeOMeTPUYHUX Piryp.

3. Cucremy o3HaueHb IJIaHiMeTpuuHUX (Giryp i reopem, 110 Bu-
paskaroTh IXHi BJIACTUBOCTI.

Ilo o3HauyBaHUX MOHATDH Yy T'eOMeTpPil BiTHOCATH MOHATTSA BiApis-
Ka, IPOMeHs, TPUKYTHUKA TOII0, OCKIJIBKM AJII HUX iICHYIOTH II0-
SICHEeHHS «IIfo Ile Take?». O3HauyBaHUX MOHATL 0araTto. Hasegemo
MIPpUKJIALI.

Hexait Ha npaMmiii a 3agaHo aBi pisHi Touku A i B. @Dirypy, 1110
CKJIQAETHCS 3 YCiX TOUOK IPSAMOI a, IKi Jexarb MiK Toukamu A
i B, Brurouaiouu Touku A i B, HazuBaioTh 6idpiskom (puc. 1.2).
Touxku A i B HasuBalwThCA KiHUAMU Bigpiska, a BCi iHIII TOUKM —

BHYMpPIWHIMU MOYKaAMU Bigpiska. A B g4
TakuM YMHOM BipiBOK — O3HaAUyBaHe o °
IIOHATTA. Puc. 1.2



MOAVYJIb 1 CUCTEMATHUSAIIIA TA Y3ATAJIbHEHHS ...
AKCIOMH IIJAHIMETPII
No HaszBa akciomu 3MmicT akciomu Hacxigku 3 akciom
I | Akciomnu I,. fIxa 6 He Oysa npsa- | [IBi pisui npami a6o
HaJIeJKHOCTI Ma, ICHYIOTh TOYKH, | HE II€PEeTHUHAIOTHCSI,
L. IIT0 HAJIeXKATD I[il IPs- | a00 MepeTHHAIOTHCS
M K min, i TOT-'I'IUQI/I, 10 He Ti‘JIBRI/I B OJHIiN TOU-
e p * g | |Hamemars it mi
o o I,. Yepes Oyab-aki aBi
°Q TOUKM MOJKHAa IIpoBec-
I, TH IPAMY 1 1o Toro X
TiTLKY OTHY
L A B
II | Akciomu II, 3 Tprox Touok Ha | fkmo KiHIi OyAb-
po3MileHHSd npaMill ogHa 1 TiABKU | AKOTO BiApisKa HaJe-
I1,. OJHA JIeKUTHh MisK OBO- | »KaTh OJHill MHiBIJIO-
_ _ _ Ma iHIITuMH. IT1Hi, TO BiAPi30OK He
f{ 13 M II, Ilpama posbuBae | IepeTUHAE IPAMY.
I1,. IJIONIUHY Ha AaBI mmiB- | AKIo KiHIL B.i,qpis-
IIJIOIITUHI Ka HaJIe;KaTh PisHUM
MiBILJIOIITHAM, TO
% BIIPIBOK TIepeTUHAae
! npAMYy
111 | Akciomu III; KosxHuii BiApisok | JIKIO Tpu TOYKH
BUMipPIOBaHHSA Ma€e MeBHY MOOBXKUHY, |A, B i C jgexaTh Ha
I1I,. Oinmbiry Bim Hysa. [loB- | ogHiIA mpamiit, TO
JKUHa Bizpiska mopiB- | Touka C jgexkatume
A C B | mr0€ cymi moBxuH vac- | mizk Toukamu A i B
- - ~ | TuH, Ha AKi BIiH poO3- |y BHNAAKY, KOJIHA
AB=AC + CB 6uBaeTbca 6ymb-akoio | AB=AC + CB.
10r0 TOYKOIO. Ax1ro Big manoi mis-
III.. III, KoxxHumii KyT Mae | IpsAMOI BiJKJIACTH B
2 eBHY TI'pagycHy Mipy, | OIHY U Ty caMy IIiB-
a c Oinpmy Big Hyas. Pos- | mIonmuuy aBa KyTH,

b

Z(ab) = Z(ac)+ Z(cb)

TOPHYTUN KYT HOOpPiB-
Hioe 180°. TI'pamycua
Mipa KyTa [OpiBHIOE
cyMi TrpaaycHUX Mip
KYTiB, Ha AKi BiH po3-
OuBaeTbCA OYIab-AKUM
IpoMeHeM, IO IIPOXO-
IUTh MiX HOT0 CTOPO-
HaMu

TO CTOPOHA MEHIIIOT'O
KyTa, BigMiHHa Bif
ITaHol MiBIIPAMOI,
OPOXOAUTHUME MiK
CTOpPOHaAMHU OiJIBIIIO-
ro KyTa




§ 1.1. IIpo noziuny nobydosy naarnimempii. OCHOBHI NOHAMMA...

IIpodosicenns mabauui

allb

Ne HasBa akciomnu 3micT akcioMmu Hacaigku 3 akciom
IV | Akciomu IV,. Ha Oyap-akin nis- | fIkmo npama, sKa
BigkIamaHHA npAMif Bix I1 mouar- | He IPOXOAUTH Uepes
v KOBOI TOYKU MOKHA | JKOOIHY 3 BepIInH
1" BiAKJIacTu BiIPiBOK | TPUKYTHUKA, IIepe-
A 3aJaHOl MOBXKUHU i 0 | THHAE OOHY 3 MOTO0
a TOTO 3K TLJIBKU OJUH. CTOpPiH, TO BOHAa
o) IePeTuHaE TiJIbKU
OA = a OfHY 3 OBOX IHIIMX
CTOPiH
IV,. IV,. Bix Oyab-aKoi miB-
OpsIMol B 3aJaHy IIiB-
B IJIOIITUHY MOXKHa Bin-
0 /( KJIACTHU KYT i3 3aaHOIO0
L IpagyCHOIO Mipoio,
A mennioro 180°, i mo
ZAOB = a, TOTO K TiJIbKU OAMH.
o <180°
IV,. IV,. fdkuii 6u He OYyB
TPUKYTHUK, icHye
B_a A TPUKYTHUK, IIIO0 JOPiB-
bp HIOE oMy, V 3aJaHOMY
C Bc po3MiIieHHI BigHOCHO
b 1 o TaHol ImiBIpsaMoil
/\Al
C, ¢
V | Akcioma V,. Yepes Toukry, mo | JIKmo nmpama mepe-
nmapaJieJIbHOCTi He JIeKUTh Ha MaHill | TMHae OJHY 3 JBOX
V.. OpaMili, MOMKHa IIpO- | MapajieIbHUX Mpsd-
BeCcTH He Oijbllle gK | MHX, TO BOHAa Iiepe-
b A ONHY TIIPAMY, Ilapa- | TUHaA€E ¥ IpyTry
¢ JIeJILHY JaHii
a

II1o6 ycTaHOBUTU IIPAaBUJIBHICTHL TBEPAKEHHSA IIPO BJIACTUBOCTI
Tiel UM iHITOI reoMeTPUYHOI (PIrypm, OJOBOAUTHCA BUCJIOBJIIOBATU
meaki mipkyBanusa. Cepen 1Iux MipKyBaHb € TaKi, AKi TOTpeOyIOTH
noBeneHHA (meopemu, 3adaui). TBepa:keHHsA, iCTUHHICTH SKOTO
BCTAQHOBJIIOETHCSA IIJIIXOM TOBeJeHHA 1 AKe BUKOPUCTOBYETHCA IJIA
IOBelleHHA IHINWX TBepAsKeHb, HA3UBAIOTh meopemoro. Teopema
CKJIQJA€ThCA 3 ABOX YaCTUH: YMOBU 1 8ucHOBKYy. [jia moBeneHHA
TeopeM y HIKIJIbHOMY KYpPCi reoMeTpili BUKOPHUCTOBYIOTh B OCHOBHO-

My Taki metonu (guB. § 1.3):



MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

a) 10 CTPYKTYPi AOBeleHHA — ONpaAMuil (AaHaAJITUUYHUI i CUHTe-
TUYHUN), BiJl CYIIPOTUBHOTIO;

0) Mo BUKOPMCTAHHIO MaTeMaTUYHOTO alapaTy — ajreopaiuHuii,
KOOPAUHATHUM, BEKTOPHUM 1 T. 1.

Yci MmipKyBaHHA Iig yac J0BeAeHHS TeoOpPeM JOBIIbHUM METOI0M
ONMpPAaIoThCs HA akcioMu Ta Bimomi moBemeHi paxTu. ToOTO iz uac
JIOBEIEHHS TEOPEeMU JO03BOJISETHCSA KOPUCTYBATUCS TiJIbKU OCHOB-
HUMM BJACTUBOCTAMU HaMmpocTimux ¢iryp (akciomamu) i paHi-
11e JOBEJEHUMU BJIACTUBOCTAMU (Teopemamu). Higxkumu iHIImuMu
BJIACTUBOCTAMU (Piryp, HaBiTh AKIIIO BOHU 34al0THCA OUEBUIHUMMU,
KOPUCTYBaTUCA He MOKHa. HamrpukJiag, mig yac 1oBeeHHA TeOpeM
MOKHa KopucTyBaTuca pucyHkom. OgHaK Iie JIUIIe TeOMeTpUYHa
MOJeJIb 3MiCTy TeKCTy, BUPakeHoro caoBaMu. Tomy poOuTu 3a pu-
CYHKOM BMCHOBKU IIPO BJIACTHUBOCTI (PITyp He JO3BOJIAETHCA.

Or:xe, reomMeTpid, K 1 iHIIII MaTeMaTUYHI HAyKH, OyJIyEThCA 3a
TAKOI0 CXE€MOI0: CIIOYATKY IOTPiOHO BBECTHM OCHOBHI IOHATTH,
3ajmaTu akciomu (npasuna zpu), a mi3Hinle, OMUPAIOYUCh HA AKCiO-
MU, BUBOAUTH iHIIL (paKTH (Nnpoodumu 2py 3a 6u3HALEHUMU NPA-
8UNAMU, AKI € HecynepewHumMu Mmix co6010).

M rrrr—

1.1°. BubepiTh 3a pUCYHKOM JBa IPaBUJIL- A
Hi MaTeMaTUYHI TBEPAKEeHHA. y p (.j
A)Aeca; I'B¢a; /Is/J\'J//
B) M ¢ a; ) C ea. a
B)K ¢ a; B

1.2° Ha oxguiit npawmiii moduaueHo Tpu Touku A, B i C Tak, 1110
AB=2,72 nm, BC=1,38 om i AC = 1,34 nm. BusHauTe mpaBuabHIL
TBEPAKEHHSA 00 PO3MIIIIeHHA OAHiel TOUKY MiK IBOMA iHIITMMU.

A)A e BC; B)BeAC; B)CeAB; I"'Cg¢ AB; 1) B ¢ AC.

1.3° Bigomo, 1110 Bigpisox AM moBinuii 3a Bigpisoxk BM y 3 pasu.
YKaxiTh IBa MaTeMaTHUYHI TBEPAKEHHS, II[0 BiAIOBiTaI0Th TEKCTY
3agaui.

A)AM = 3BM; B)AM:%BM; 1) BMz%AM.
B) 3AM = BM;; T) AM + BM = 4AM;

1.4°. YKaXiTh ABa IpaBUJbHI CKOPOUEHi 3aIucy YMOBU 3aJa4i:
«Binpisox AM KopoTinuii 3a Binpisok BM Ha 2 cMm».

A)AM — BM =2 cwm; INAM + 2 cvm=BM,;

B) BM — AM =2 cwm; ) AM = BM + 2 cwm.

B)AM — 2 cm=BM;
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§ 1.1. IIpo noziuny nobydosy naarnimempii. OCHOBHI NOHAMMA...

1.5° 3nanigiTe rpagycuy mipy kyra AOM, axmio ZAOB =150°, a
ZAOM vy 2 pasu Oinbmumii 3a ZBOM (M — BryTpintasa Touka LAOB).
A) 50°; B) 100°; B) 75°; I") 30°; ) 120°.

1.6°. SuaigiTes goB:kuHMN BigpiskiB AM i BM (M € AB), aKIIO
ITOB)K1HA Bimpiska AB mopiBHIoe 12 cM, a Bigpisox AM KopoTinuii
3a Bigpisoxk BM Ha 3 cM.

A)1,5cmi4,5cwm; B) 7,5cmi 10,5 cm; o) 5cmiTcMm.

B)4,5cmi 7,5 cm; I'6cmi9cwm;

1.7°°. Ha opHui#t npamiit mosHauman 21 TOUKY Tak, IO BiICTaHb
MiK OyAb-AKMMU JBOMA CYCITHIMI TOUKaMM HJOPiBHIOE 3 cM. SHAM-
IiTh BiACTaHb MiK KpalHIMU TOUKaMU.

A)63cm; B)60cm; B)66cm; TI')d57cm; ) 54 cwm.

1.8°°. Ha Bigpisky AB 3aBOoB:KKHN 42 cM IO3HauUeHO TOUKY M
BimmoBimHO 10 ymMoB (A—]I). IloOepiTh 40 KOXKHOI 3 HUX NPaBUJIbHI
TBepaKeHHsda (1-6).

A)AM > BM na 2 cwm; 1) AM =18 cwm; A

B) AM < BM ua 6 cwm; 2) BM = 28 cwm; b

B) 2AM = BM;; 3)AM = 22 cwm; B

I'AM : BM =3 : 4; 4) BM = 24 cwm; r

) 0,5BM =AM. 5)AM =14 cwm; Jil|
6) BM = 20 cmMm.

1.9°°. IIpomiap OA mpoxoauTh MixK cropomamm kKyta POM,
rpagycHa mipa sxoro popiBuioe 160°. JlobepiTh 70 KOMKHOI YMOBU
(A—I1) npaBuabHi TBepa:KeHHA (1—6).

A) /POA> /AOM 1a 40°; 1) ZAOM =110°% | A

B) /POA < /AOM 1a 60°;  2) /POA=120° | B

B) ZAOM = 0,6 /POA; 3) ZAOM =60°; | B

T) /POA = 3/AOM; 4) /POA=100° | T

) ZAOM : /POA=3:5. 5) ZAOM =40° | II
6) /POA = 50°.

1.10°°. CkaamiTh KiTbKa MPaBUJIbHUX MAaTEMaTUYHUX TBEPIKEHbD
10 KOKHOT'0 3 PUCYHKIB.

1% B eB
[ J Q ° A R
P M 5
! S w . o X
. C
1) 2)

1.11°°. Ha npomeni OX BigkJjaameHo ABa Bigpisku: OA = 7,3 cm i
OB = 5,8 cm. BuzHaure noB:KUHY Bigpiska AB.

11



MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

1.12°. Busuaure, aKa 3 TPhoX TOUOK: A, B, M — Ie:KUTH MiK ABO-
Ma iIHIITUMH.

1)AM =3 cm, AB=8 cm, BM =5 cwm;

2)AM =7cm, BM=12cm, AB=19 cwm;

3)AM =27cm, BM =5 cm, AB =22 cwm;

4)AM =9 cm, BM =21 cvm, AB=12 cwm;

5)AM =21 cm, BM =37 cm, AB=16 cwm;

6) BM =18 cm, AM =33 cm, AB=15 cwm.

1.13°. BusHaurte moB:KuUHY Bigpiska KM, akimo Touka O po3si-
Jsde Binpisok AB Ha aBa BiipisKu 3aBAOBKKMN 18 cm i 14 cMm, a TOUKHU
K i M — cepenunu BifgpiskiB AO i OB.

1.14°. Ha Binpisky AB 3aBmoB:XKHu 48 cM mo3HaueHO TOUKy O.
3HaniaiTh goBKUHY BigpiskiB AO i OB, akmo AO : OB=3:5.

1.15°. BuaigiTes goBKUHY Bigpiska M B, akimo Touku A, B,Ci M
JeyKaTh Ha omHi npawmiii, npuuyomy AC =12 cm, CB=5cm, a M —
cepenuHa Bigpiska AC.

1.16°. IIpomians OM mpoxoauTth Mixk cropoHamu £ KOC, rpagyc-
Ha Mipa akoro mopiBHioe 153°. 3nanaits kyTu KOM i MOC, Koau
Bimomo, 1o ZKOM y 2 pasu 6inbiiuii 3a ZMOC.

1.17°. Ha Binpisky AB 3aBAOBKKH 75 cM IO3HAUEHO ABi Touku M
iK(M e AK, K € MB) Taxk, 1110 Biagpisok AM Ha 5 cM AOBIINI 3a
Bimpisok MK, a Bigpisox KB y 2 pasu moBmiuii 3a Bigpisoxk AM.
SHaNAITh JOBXKUHU I’ AT YTBOPEHUX BiIPi3KiB.

1.18°°. IIpoMmiHb, HTO JIEKUTH MidK CTOpOHAMHU KyTa, po30mBac
Moro Ha ABa KyTu. [loBeiTh, 1110 OiceKTPUCHU IIUX KYTiB YTBOPIOIOTH
KYT yABiIUl MEHIINHA BiJl BeJJUUNHHU 3aJaHOTO KyTa.

1.19°°. larno woTupu npami a, b, ¢ i d, nppyomMy KOKHi TpU 3 HUX
ImepeTHAaTbCcA B OAHiN Touri. [loBemiTh, IO BCi UOTHMPU OPAMi
IIPOXOATH Uepe3 OJAHY TOUKY.

OmnopHi hakTu Kypcy miaaHiMmerpii

Hanuii naparpag npusHadaeThCA AJA IIOBTOPEHHA KYpPCYy ILja-
Himerpii. IloTpeba B HbOMY 3yMOBJIeHA TUM, IO O0araTo NMUTaHb
Kypcy HJaaHiMeTpil Ha IepIIOMYy eTalli HaBUaHHA y HIKOJI PO3-
IIA0al0ThCs AeI0 MTOBEPXHEBO. I X0ou y HACTYyIIHUX KJacax piBeHb
BUBUYEHHA MaTepialy HiABUNIYETHCA, He 3aBXKJIU BIAEThCA IIOBEP-
HYTHUCA 1 MOTJIMOUTY paHillle BUBUEHi TeMu. ¥ HaHOMY IYHKTI cu-
CTeMaTH30BaHO Ta y3araJbHeHO OCHOBHI BiJOMOCTI 3 mJjaaHiMeTpil,
SIKi YMOBHO po30uTi Ha OJIOKHM: B3a€EMHE PO3MIiII[eHHsS NPAMUX Ha
IIJIOIIMHI; KOJIO 1 KPYT'; MHOTOKYTHUKM; TPUKYTHUK 1 1O0T0 eJieMeH-
THU; OIIYKJIL YOTUPUKYTHUKU.
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§ 1.2. OnopHi paxkmu Kypcy naarnimempii

B3aemne po3amiuenna npamux Ha niOUWUHL

IIBi mpAMi Ha OJOIMMWHI MOXYTb IIePETUHATUCA JINIIE B OMHIN
TOUIli a00 He mepeTmHATHCA, ToOTO OyTH mapaJjeabHuUMU. IIpu me-
PETUHI ABOX IPAMUX YTBOPIOIOTHCA CY MINHCHI 1 6epMUKANbHI KYTU.
CyMisKHI KyTH HOIOBHIOIOTH OAMH omHoro mo 180°, a BepTUKAaJIb-
Hi — piBHiI. MeHIIUY 3 HUX HA3UBAETHCA KYMOM MIH NPAMUMU.
Ha pucyuky 1.3 3o0paskeno aBi npami AD i BC, aKi mepeTUHaIOTh-
cda B Toulli O, yTBOPIOIOYM CYMiKHi Ta BEPTUKAJIbHI KyTH:

1) Z/COD ra LZAOB, ZAOC ta ZBOD — BepTUKAaJIbHi;

2) /AOC ra £COD, 2COD ta /DOB, ZAOB ta ZAOC, ZAOB Ta
ZBOD — cymixkHi.

AKI10 OAWH 3 KYTiB IIPpU MepeTuHi 1BOX MpAMUX aopiBHioe 90°,
TO BCi iHIITI — CYMisKHI Ta BepTUKaAJbHI KYyTHU — TAKOXK JOPIBHIOIOTH
90°. Taki npaMi Ha3WBAIOTh 63A€MHO NepneHouKYLipHUMU. 3a-
MMUCYIOTh, Hanpukaan, AD | BC a6oa 1 b.

Biocmannto 6i0 mouku A 0o npamoi a (puc. 1.4) Ha3UBAOTH
IOB:KUHY Bimpiska OA, mepneHIUKYJIAPHOrO A0 NPAMOI a, Ae ToU-
ka O — ocnoea nepnendurkyaapa. Bincrans Bixg Touku A 10 0yIb-
SIKOI TOYKU IIPAMOI a, BigMiHHOI Big Toukmu O, OijbIla 3a BiCTaHb
Big Touku A mo npamoi a. Tobro Oyab-axuii Bigpisox AX, ne X —
TOUKAa IPAMOI a, BimMinHa Big Touku O, 1oBHIINH 3a Biapidoxk AO.

C A
A O/
/ D a
B X O

Puc. 1.3 Puc. 1.4

IIBi pisHi npawmi a i b, aKi JexaTh B OAHIN IJIOMIMHI, Ha3WBa-
IOThCA NAPALEeAbHUMU, SKITO BOHU He MalOTh KOJHOI CITILJIbHOI TOY-
ku. Koporko s3anucymoTs a || b. SIKio npami He napasenasHi (a A b),
TO BOHU mepeTnHamThes (a N b =A).

YHacIiZoOK mepeTuHy ABOX IMPAMHUX TPETHOI0 IIPSAMOI0 YTBOPIO-
I0ThCs Bicim KyTiB (puc. 1.5) (mpami a i b MOKyTh mepeTUHATUCS,
ajie IpsAMa ¢ Yepes IXHIO TOUKY IIePEeTUHY He IPOXOAUTh):

e BHYTPIiIlTHI ogHOCTOPOHHI (KyTu 41 5, 31 6);

e BHYTPIiIITHI piBHOCTOPOHHI (KyTu 315, 41 6);

e 30BHilTHiI ogHOCTOPOHHI (KyTn 118, 21 7);

e 30BHIiINIHI pi3dHOCTOPOHHI (KyTu 117, 218);

e BimioBimHI KyTH (Kytn 115,216,814,713). a 8/

Osnaku napanesrvbHoCMi NPAMUX: 5/6

1) fx1mo ipu nmepeTuHi 1BOX IPAMUX a i b Tpe- b 4
THOIO MPAMOIO BHYTpimIHi (abo 30BHIIIIHI) pisHO- /2

CTOPOHHI KyTU PiBHi a00 BHYTPiIllIHiI OJHOCTOPOH-
Hi B cyMmi cTranoBaaTh 180°, To a i b — mapaJiesbHi.
2) JIBi mpawmi, mapajeabHi TpeTiii, mapajesb-

. Puec. 1.5
Hi MiK co0010.
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

Teopema Paneca.
"{'lh SK1I0 Ha OTHIN CTOPOHI KyTa BiIKJIACTH KijJIbKA PIBHUX |
¥ BiIpi3KiB i uepes IXHi KiHIIi MpoBeCcTH MapaJjejbHi mpami,
1[0 TIEPETUHAIOTH APYTY CTOPOHY KyTa, TO BOHM BIIITHYTH
Ha IPYTiil CTOPOHI Tesk piBHI Bigpisku. Hampukaam, AKImo
AA, || BB, npuuomy OA =AB, 10 OA, = A,B, (puc. 1.6).

Kono i kpye

Kpyr i Koo Mmu 3ycTpiuaeMo IOBCIOIM.

Kpyzom 3 nearpom O i pagiycom R Ha3uBa- B, /
I0Th Qirypy, AKka yTBOpeHa BciMa TOUKaMU A,
IJOMINHU, AKi BigmaiseHi Bixm Touku O Ha 0
BimcTaHb, He Oinmbinmy 3a R. Kpyr oomeske-
Huil KoaoM. Konom i3 nmeatpom O i paxgiy-
coM R Ha3uBaIlOTh MHOKIHY TOUOK TIJIOITH- Puc. 1.6
HU, BiggajgeHux Big Toukm O Ha BiAcTaHb,
o popiBHIOE R (puc. 1.7, a). Bigpisku, mio 3’€IHYIOTh IIEHTP 3
TOYKaMU KoJia Ta MaloTh NOBXKUHY R, Ha3UBaOTh padiycamu KoJjia
(kpyra).

YacTuHu Kpyra, Ha AKi BiH AiauThCcA ABOMAa pagiycaMu, Has3u-

BaIOTh Kpyzoeéumu cekmopamu (puc. 1.7, 0).

A | B

4 B

Puc. 1.7

Xopoda — Binpi3ok, mio 3’egHye ABi Touku kKojaa (MK), ninuthb
Kpyr Ha [Ba cezmenmu, a KoJjio — Ha ABl ayru. [Jiamemp — Hal-
oisbira xopaa kogia (CD).

Yepes Tpu TOUKU, IO He JeKaTh HA OOHIN IPAMIiN, IPOXOIUTH
enuHe KoJio. [liameTp, MeprneHANKYJIAPHUN 40 XOPAU, OiINTH HaB-
IIiJ II0 XOpAy i oOuABi Ayrm, AKi CTAryIOThCS HelO, i HaBOaKMU,
SKINO AiaMeTp IIPOBEeHO uepes cepelrnHy XOPAM, TO BiH IepHeH-
IUKYJAAPHUU OO0 Hel 1 JiJUTh HABILI AYry, AKY CTATYE I XOopaa
(puc. 1.8, a).

Iyru, 10 MicTATHCA MiK mapajebHUMU XOpAaMM, PiBHI MiK
coboro. PiBHI Ayru cTAryOThCA PIBHUMHU XOpAaMu, i HaBIIaKu, PiB-
Hl XOpJU CTATYIOTH PiBHI AyTH.

PiBHI x0opau omHaKOBO BiagaJieHi Bijg IleHTpa, 1 HaBOaKMu, XOp-
I1, ONHAKOBO BimgaJjieHi Bif 1eHTpa, PiBHI Mik co0Ooro. Binbiia 3
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§ 1.2. OnopHi paxkmu Kypcy naarnimempii

JIBOX XOPJ MeHIIle BifjmaJjieHa BiJ IeHTpa, i HaBOaKu, 3 JBOX XOP/
OisbIia Ta, AKa MEHIIe BiggasaeHa Bin menTpa (puc. 1.8, a).

AKe po3MiuLeHHA MO e mamu NPama 3 Koaomé

Posrasuemo koo i3 meaTpom O i npamy [ (puc. 1.8, 6). 3 TOUKHu
O 1mpoBeseMO IEPIEeHANKYIAP no npamoi . Hexait A — ocHOBAa IbO-
ro neprneHguKyaapa. MoKJIuBi Tpu BUNDAAKN: TOUKa A MicTHUTHCS
mo3a KoJaoM (4;), Ha Kol (A,) i Bcepenuni Koua (4,). ¥ KOKHOMY
i3 MUX BUMNAAKiB K0J0 1 mpaMa [ abo He MaloTh CHiJIBHUX TOYOK, abo
MAalOTh OJHY CILJIBHY TOUKY A, (I, — domuuna do Koaa), ab0 MaOTh
ABi cuinbHi Touku (I, — ciuna).

Lol 1ls

A \A, A,

%

a 0 8
Puc. 1.8

00

IIpama, 1110 TPOXOAUTEL Uepes3 TOUKY K0Ja, € JOTHYHOIO A0 KO0JIa
TOA1 i TIIBKU TOOl, KOJIM BOHA MEPHEeHIUKYJIAPHA 0 padiyca, Ipo-
BeJIeHOTO B ITI0 TOUKY. JIKIIO JOTHUYHA ImapaJjejbHa XOpAi KoJia, TO
TOUKAa JOTUKY ALJINTL HABIILJI AYyTY, AKY cTATrye xopaa (puc. 1.8, 8;

AM || CB,CM = MB).

Aximio 3 ogHiel TOUKU 10 KOJia IMPOBEAEHO AB1 JOTHUYHI, TO BiJ-
PiBKU MUX JOTUUYHUX (BiJl TOUOK JOTHUKY A0 AAaHOI TOUKM) PiBHI MixK
cob0o10, a IIPOMiHb, IIPOBeIEeHNIT Uepe3 MaHy TOUKY i IIeHTP KoJja,
TiMUTh HABHOII KyT Midk mgoruunumu (puc. 1.8, 8; AM = AN,
ZMAO = ZOAN).

Bnucanum xkymom y KOJIO Ha3sUBAIOTh "‘

KyT, YVTBOPEeHUU ABOMAa XopAamu, IO BU-

XOOATh 3 OAHiel TOuKu Ha KoJji (puc. 1.9).

Boucanuii KyT BUMIPIOETBCA MHOJOBUHOIO >

IyTu, Ha AKY BiH coupaeTbcsa. Bnucani

KYTHU, II0 CONPAIOThCA HA OOHY AYTY, MiiK

coboro piBHi. Briucaunuit KyT, 1110 CIUPAETD-

cd Ha IMiBKoJIo (Ha giaMeTp), — OpAMUii.

KyT 3 Bepminuomo y IMeHTpi KoJia Ha31Ba-
€TbCA YeHmpanvHum Kymom. lleHTpasb-
HUH KYT, CTOPOHU AKOTO0 IIEPETHHAIOTH KOJIO
B THX CaMMX TOUYKax, IO 1 BIHCAaHUI, HA3MBAETHCA BiAIIOBIIHUM
HeHTpaJbHUM KyToM mo BrucaHoro (puc. 1.10). Mipa enucanozo
KyTa JOPiBHIOE ITOJIOBUHI MipHu BiATOBiAHOTO IIeHTPaJbHOT0 a00 J10-
IMOBHIOE 10or0 motoBUHY A0 180°. KyT, yrBOpeHUil XOpa0I0 i 10THUY-

Puc. 1.9
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

HOIO, AKa IPOXOLUTH Uepes KiHelb XOPAH, BUMipPIOETHLCS IIOJOBU-

HOIO IYT'!, IO MiCTUThCS MiK CTOpPOHaAMH IIhoro Kyrta (puc. 1.11);
1 — A

LZMAN = EMA. KyT, yrBOopeHui#l ABOMa XOpAaMu, IO IepeTuHa-

IOTHCS BCepeanHi KoJjia, BUMiIPIOETHCS MiBCYMOIO ABOX AYT, OJHAa 3

AKUX MICTHUTHCS MiK CTOPOHAMMU IILOTO KyTa, a Apyra — MiK IIpo-

JTOBXKEHHSIMU ITUX CTOPiH.

A
/A
B

% A

&

C
B
N
M K
Puc. 1.10 Puc. 1.11

Kyr, yTBOpeHmii aBoMa MOOTHUUYHMMM, Ha3WBAETHCSI ONUCA-
Hum (puc. 1.8, 8; LMAN). Onucanuii KyT BUMIiPIOETLCSA IIiB-
pi3HMIIEI0 JABOX JAYr, IO MICTATBCA MiXK MOro CTOpPOHaAMMU

(AMAN = %(MBN - MCN)).

IToB:KUHY KoJa 3HAX0IATh 3a popmysor: C = nd = 2nR, ne d —
IiameTp KoJga, R — pazgiyc KoJa, a JOBKUHY AYTHY KoJa — 3a JOpMYy-

ntRo . . .
Joro: [ = 180" Ie o, — rpaJycHa Mipa BiAIIOBigHOTO II€HTPaAJLHOTO

kyTta. Ilaomia Kpyra: S = nR? = C7R, IJIOoIIa KPYyroBOT'O CeKTopa:

2

i : . . .
S = %a, ne R — paxiyc kpyra, o — rpagycHa Mipa BiIIOBiZHOTO
2

T
neHTpaJabHOro Kyra. Ilmomia cermenTa: S = %a +S,, Ae o — rpa-

JycHa Mipa IeHTPaJbHOT'0 KyTa, AKNUN MIiCTUTH AYTY IILOTO KPYIo-
BOTO CerMeHTa, a S, — IJIOoIla TPMKYTHUKA 3 BepIIMHAMU B IEeHTPi
Kpyra Ta Ha KiHIIX pajiyciB, IIT0 0OOMEKYIOTh BiAIIOBITHUNA CEKTOP.
3HaK «—» Tpeba OpaTtu, Koau o, < 180°, a 3HaK « + » — KoJym o, > 180°.

MuozoxkymHuurku

MnozoxkymHuukom Ha3UBAEThCA IPOCTA 3aMKHeHa jJamaHa. Ha-
IpUKJIaJ, MHO2OKYymHukom A A,..A Ha3sWBAa€TbCA JiHiA, AKY
OTPUMYIOTh IIPM IIOCIiJOBHOMY CIIOJy4YeHHi 71 Pi3HMX TOYOK A,
A,, .., A BiIpiskaMu Tak, 1100 KOKHa TOUuKa Oyjia CIoJydyeHa 3 Ha-
CTYNIHOIO, a ocTaHHsA 3 mepiioo (puc. 1.12). Po3pisHAIOTE MHOTO-
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§ 1.2. OnopHi paxkmu Kypcy naarnimempii

KYTHUKU IIJOCKI i1 HemiocKi. IInockull mHo20kymHuk — 4acTUHA
IJIOUTUHU, OOMerKeHa MHOTOKYTHUKOM.

@A O

Puc. 1.12

MHOTrOKYTHUK MOKe OyTU OmyKJamii abo He omyKJjauii. MHoro-
KYTHUK ONYKAUL, AKIIO BiH JIEXKUTH B OAHIN HiBIJIOITWHI BiJHOC-
HO KOYKHOI IIPAMOi, IIT0 IIPOXOIUTH Yepes ABi MOro cyciiHi BepHiu-
Hu (puc. 1.12, 0, 2, 0).

MHOTOKYTHUKY Ha3WUBAIOTh Pi6HUMU, SKIO BOHU IIPU HaKJa-
IaHHI cyMimiaroTbed. [I1d OMyKJOro n-KyTHUKA cCyMa BHYTPIITHIX
KyTiB mopiBHIOE 180°(n — 2), a KigbKicTh giaroHaJjei O0yIb-sKOTO

n(n

. -3 :
n-KyTHHKa OJOP1BHIOE T). HRHIO BCl1 CTOPOHHU OIIYRJIOT'O MHO-

FOKYTHHUKA PiBHI MiK co000 i Bci KyTH TeX PiBHI MiK co000, TO
1ioro Ha3MBaOTh npasuabhum (puc. 1.12, 0). fIkmo Bci BepmmHu
MHOTOKYTHHKA JIe}KaTh Ha AeAKOMY KOJIi, TO BiH Ha3WBAEThCSA NU-
canum y 1e Koo (puc. 1.13, a). SIKmI10 BCi CTOPOHU MHOTOKYTHUKA
TOTUKAIOTHCA IO IesAKOro KoJjia, TO BiH Ha3UBAETHCA ONUCAHUM HA-
6kono kona (puc. 1.13, 6). 3a KiIbKicTIO CTOPiH n-KyTHUKAa oMYy
IaloTh HasBy. HampukJjaan, TPUKYTHUK (n = 3), YOTUPUKYTHUK
(n=4), *’arukyTHuk (n = 5)irT. 1.

A3

Ay
’ Ay
A, A
3

Ay A4 A4

As As

Puc. 1.13

Ak nodydyseamu npasusLbHUll N-KYMHUK?

AKII0 KOJIO MOAIJINTU HA N PIBHUX YACTUH 1 TOUKHU HOCJiTOB-
HO CIIOJYYHUTU BiApi3KaMu, TO AiCTaHEMO IIPaBUJIbHUN NnN-KYTHUK,
BOucaHui y Koo (puc. 1.14).
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

SO

a 0

Puc. 1.14

AKIO KOJIO HOALINTU Ha N PIBHUX YaCTUH 1 Yepes3 TOUKU IOI1ITy
IIPOBECTH AOTUYHI A0 KOJIa, TO BiAPidKU MUX JOTUYHUX YTBOPSATH
MIPaBUJIBHUNA N-KYTHUK, OIIMCAHUI HaBKOJIO KoJja (puc. 1.15).

4k
\ |/

d 0 8 2
Puc. 1.15

Haé6xon0 K03#HO020 NPABUNLBHO20 MHOZOKYMHUKA MOHCHA ONLU-
camu Kono ab60 6 KOMCHUU NPAasulbHUL MHOZOKYMHUK MONMCHA
énucamu Kono.

Y nmpaBuJABHOMY MHOTOKYTHUKY I[€HTPHU OIIMCAHOTO i BIMCAHOT'O
Kija 36iraiorbesa. CIiIbHUM IEeHTP ONMCAHOTO i BOMCAHOTIO Kij Ha-
3UBAETHCA UEHMpPoM TIPaBUIBHOTO MHOTOKYTHUKA. Paxiyc Bmuca-
HOT'O K0JIa Ha3MBAIOTh ano@emoro IIpaBUJIbLHOTO MHOTOKYTHHUKA.

KyT, yTBOpeHuii aBoma pajaiycaMu, IPOBEIEHUMUN UYepe3 CY-
Mi’KHI BepIIVWHU IIPABUJIbHOTO MHOTOKYTHNKA, HA3UBAETHLCA HOTO
UEeHMpPAaabHUM KYmom. ¥ Ci IeHTpaJbHi KyTH IPaBUJIbHOTO MHOTO-

[e]

KYTHUKA PiBHI MisK co0010, BOHU JOPiBHIOIOTH , Ie n — KiJb-

n
KiCThb CTOPiH (KyTiB) MHOTOKYTHHUKA.

Y npaBugbHOMY N-KYTHUKY, K 1 B JOBLIBHOMY n-KYTHUKY,
cyMa BcCix KyTiB (BHyTpimmHiX) cranoBuTh 180°(n — 2). Tomy KoXK-
180°(n — 2)

" .

Koo, Bniucane B mpaBUJIbHUIT MHOTOKYTHUK, JOTUKAETHCA IO
MOT0o CTOpPiH B iXHiX cepeamHax. ILleHTp KoJja, BIMCAHOTO B Ipa-
BUJIBHUUA MHOTOKYTHUK, € TOUKOIO IEPETUHY CEePEeIUHHUX MIepIIeH-
IUKYJAPIB 10 #oro cTopiH (puc. 1.15).

AKmIo cropoHa IPaBUJIBHOTO MHOTOKYTHHKA IOPIBHIOE a, pa-
JIiyc BOMCAHOTO B HBOTO KOJIa — I, a pafiyc OIIMCAHOTO HaBKOJIO
HBOTO KoJia — R, TO MisK HUMM iCHy€ B3a€MO3B’sI30K, III0 BUPaKa-
€TbCA PpOpMYyJIaMU:

HUM 10ro KyT BU3HAYAETHCS 3a (pOPMYJIOI0
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§ 1.2. OnopHi paxkmu Kypcy naarnimempii

. a R_ a
2tg 180 2sin 180
n n

Axmio n = 3 (mpaBUJIbHUI TPUKYTHUK), TO:

a a a a a3
r = = ’ R = = = .
2tg60°  2./3 2sin60° /3 3
Axmio n =4 (mpaBUJIbHUN YOTUPUKYTHUK), TO:

a a a a a\/E

r=——— == R=— = =
2tg45° 2 2sind5° 2 @ 2

Axmio n = 6 (mpaBUJIbHUH IIECTUKYTHUK), TO:

a a a\/gR a

r= = = ,
2tg30°

9. L

J3
Ha#impocTinmmuMm MHOTOKYTHUKOM € TPUKYTHUK. ¥ OyAb-AKUMI
TPUKYTHUK MOKHA BOHCATH KOJIO, IPUUYOMY TiibKu omgHe. Ha pu-
cyHKy 1.16, a 300paskeHo KoJio i3 menTpom (O, BOucaHe B TPU-
KyTHUK ABC, r = OM — iioro pagaiyc. IlenTp KoJsa, BIiucaHoro B
TPUKYTHUK, € TOUKOIO MEepeTuHYy Moro 0iceKTpuc i 3HaAXOAUThCA

BcepeanHi TPpUKYTHUKA. OCKiIbKY MIJIOITY TPUKYTHUKA 3HAXOAATH
3a ¢opMyJIOI0 S, = pr, Ae p — HiBIlepuMeTp TPUKYTHUKA, TO 3BiACHU

Sy _ J(p —a)(p—b)(p —c)

p p
IleHTp KOJIa, BOMCAHOTO B TPUKYTHUK, PIBHOBiAAaJI€eHUN BiJ 1OTO
CTOPiH.

= =Qa
2 2sin30°

rr =

, Ie a, b, c — CTOPOHU TPUKYTHUKA.

B

Puc. 1.16

Hu moxcrna 6 6Y0b-AKUL YOMUPUKYMHUK 8nucamu Koaio?
Bionogios. He mo:xHa. Y 4YOTUPUKYTHUK MOYKHA BOMCATU KOJIO
3a YMOBM, III0 CYMU JOBKUH MOT0 IIPOTUJEKHAX CTOPiH PiBHI.
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HaBKo0J0 MOBiJIBHOIO TPUKYTHUKA MOKHAa OIMMCATH KOJIO, IIPU-
yomy TibKM ogHe (puc. 1.16, 6). IlenTp Koja, omrucaHOT0 HABKOJIO
TPUKYTHUKA, € TOUKOIO IIEPETUHY CePEIUHHUX MEePIeHINKYJIAPIB,
ImpoBedeHUX 1m0 ¥oro ctopiH. IlenTp kosa O, onmcaHOTO HABKOJO
TpukyTHUKa ABC, piBHOBigAaIeHI BiJ 10T0 BEPIIIIH.

Ha pucyuxy 1.16, 6 300pakeHo KoJio i3 ireHTpom O, onucame HaB-
KoJo TpukyTtHuka ABC, R = OA — fioro paziyc. fKImo pagiyc omu-
caHoro Koja R, CTOpOHU TPUKYTHUKA, BIIMCAHOTO B KOJO, a, b i c,

abc abc

T 4S8 4p(p-a)p-b)p-o)
HUKAa.

to R , e p — IIiBIIEPUMETP TPUKYT-

Yu moxcHa onucamu KoJa0 HA8K0JL0 008iJ1bH020 YOMUPUKYMHUKAZ
Bionosiov. He mo:xHa. HaBK0JI0 YOTHUPUKYTHIKA MOJKHA OIIMCA-

TU KOJIO TIIBKU TOMi, KOJIM CYMU IIPOTUJIEKHUX KYTiB JOPiBHIOIOTH
180°.

TpuxkymHuuk i i020 enemenmu

Tpukymunurxom HazuBaeThcA (irypa,
fAKa CKJIAJAE€ThCA 3 TPHOX TOUOK, IO HE
JIe}KaTh HA ONHIN MpAMil, i TPHOX BiApPi3-
KiB, IO IIOIIAPHO CIIOJYYaIOTh IIi TOUKH.
Posraaaemo AABC (puc. 1.17), y akomy
BUALIAIOTH IIIICTh OCHOBHUX €JEeMEHTIB:
TPU BHYTPIlIHI KyTU o, 3, Y i Tpu BiAgmo-

Puc. 1.17 BiJHO IIPOTUJIEKHi IM CTOPOHU a, b, c.

TPUKYTHUK Ha3WBAETHCA MYNOKYMHUM, NPAMOKYmHum abo
20cmpoKymHuMm, IKINO MOoTo HaMOLIbIINI BHYTPiNIHIN Ky T Bifmo-
BiHO OinbINnii, JopiBHIOE a00 MeHIIM 3a 90°.

TpUKYyTHUK Ha3UBAETHCA Pi6HOOeOdpeHuM, SKIIO0 B HBOTO JBi
cTopoHu piBHI (0iuHi cTopoHu). OCHOBOIO PiBHOOEAPEHOIO TPUKYT-
HHUKa € Ta CTOPOHA, AKa He JOPIiBHIOE KOAHIN 3 IHIMNX ABOX PIBHUX
CTOPiH.

TPUKYTHUK, yCi CTOPOHU AKOTO PiBHi, HA3MBAETHCA PiIEHOCMO-
POHHIM, a00 npasuLbHUM.

Cniggionowenna mix cmopoHamu i Kymamu mpuKkymHuKa:

— IIPOTHU OiJBIIIOI CTOPOHU JIEKUTD OLIBIIIUM KYT, i HABMAKU;

— MIPOTHU PiBHUX CTOPiH JeKaTh PiBHI KyTH;

b c

X = = 5
sinA sinB sinC

— TeopeMa CUHYCiB:

— TeopeMa KOCUHYCIiB: ¢? = a® +b* — 2abcos C (kBagpaTr OyIb-
AKOl CTOPOHU TPUKYTHUKA OOPiBHIOE CyMi KBaJpaTiB ABOX 1HIIINX
cTOPiH 0e3 IIOABOEHOTO JOOYTKY IIMX CTOPiH Ha KOCHMHYC KyTa MiK
HUMMN).

TPUKYTHUK MOKHA BU3HAUUTU OYIb-AKOI TPIiMKOI TaKUX
OCHOBHUX eJIeMeHTiB: a00 JBOMa CTOPOHAMM i KyTOM MiK HUMWU,
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§ 1.2. OnopHi paxkmu Kypcy naarnimempii

abo OJHi€0 CTOPOHOIO i ABOMAa KyTamu, ab0 TphOMa CTOPOHAMMU.
Hanpuxaan, AABC 3i croponamu a, b, ¢ MOXKHAa 3aJaTH TaK:

1) a,biC;b,ciA;a,ciB;

2)a,BiC;b,AiC;c,AiB;

3)a,bic.

Cniggionowenna mine 6HympiuwHimu i 306HIWHIMU Kymamu
mpukymHuuka: OyAb-AKUYA 30BHINIHIN KYyT TPUKYTHUKA JOPiBHIOE
CyMi IBOX BHYTPINIHIX KYTiB, HEe CYMisKHUX 3 HUM.

3 TPhOX BiIPi3KiB MOKHA YTBOPUTU TPUKYTHUK TOAI i TiAbKU
TOMi, KOJIK OyaAb-AKa Oro CTOpoHa OiJIbIlIa 3a Pi3HUIIO i MeHIIa 3a
CyMy IBOX iHIIUX HOTO CTOPiH. ¥ OyAb-AKOMY TPUKYTHUKY MOKHA
IIPOBECTH TPU MediaHu, TPpU OiCeKTPUCH i TPU BUCOTH.

Baracmueocmi 6Gicekmpucu kKyma
mpukymuuka: Oicekmpucu  TpHU-
KYTHUKA IepPeTuHAThCA B OIHIN
TOUIli, fAKa JEXUTh yCepeauHi TpH-
KYTHUKA 1 € IeHTPOM BIIMCAHOTO B
TPUKYTHUK KoJia. BicekTpuca OianuThb
MIPOTUJIE)KHY CTOPOHY Ha YacTUHH,
OIPONOPI[iNiHI HNPUJIETrJIuM [O0 Hel CTO- KL M
poHam (puc. 1.18; BL — OicexkTpuca, Puc. 1.18
AL : LC=AB: BC). T

Ocnoé6Hi 6racmuéocmi mediaH MPUKYMHUKA:

1. Megianu TpUKYTHUKA IIePETUHAIOTHLCSA B OAHIN TOYIIi, 10 JIe-
JKUTH yCepeaInHi TPUKYTHUKA.

2. MepgiaHu TPUKYTHUKA TOUYKOIO IXHBOT'O IIEPETUHY TiJAATHCA Y
BimHoIeHHi 2 : 1 (paxyiouu BiJi BepIIUH TPUKYTHUKA).

3. Meniana mijnTh TPUKYTHUK Ha ABa TPUKYTHUKU, IIJIOIII
AKUX piBHI (puc. 1.18; BK — mexiaHa, Sy sgx = SrkBc)-

4. Tpu Menianu TPUKYTHUKA TiJATH TDUKYTHUK Ha ITiCTh TPU-
KYTHUKIB, IIJIOIIl AKUX PiBHI.

IIpawmi, HA AKUX JIeKaThb 6uCOmMU TPUKYTHUKA, ITIEPEeTUHAIOTHCA
B OJHIN TOUIllI — OpmMoyeHmpi TPUKYTHUKA, AKa MOXXe MiCTUTHCHA
y BHYTPIiIIHi#T ab0 30BHIiMIHiN o0JsacTi TpuKyTHUKA. Bucotu Tpu-
KYTHUKAa, IPOBeJeHi 10 CTOPiH TPUKYTHUKA a, b i ¢, T03HAUaI0ThCA
h,, h,1ih,BignosigHo. Brucora TpPUMKYTHUKA ki, BU3HAUYAETLCA Yepes
CTOPOHU TPUKYTHUKA 3a (hOpMYJIOIO:

_2Jp(p-a)(p-b)(p-c)
a

h

a

,u;ep:%(a+b+c).

Megiana TPUKYyTHUKA m,, IpOBeJileHa A0 CTOPOHM 4, BU3HAada-
€ThCS Uepe3 CTOPOHU TPUKYTHUKA 3a (pOPMYJIO0IO:

m, = %\/sz +2¢% —a®.
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Y KOXHOMY TPUKYTHUKY MOKHA IOOyAyBaTU TPU cepedHi Ji-
Hil — BiApPiB3KU, AKi CHOJIy4alOTh CEePEAUHU ABOX CTOPIH TPUKYT-
Huka. CepenHsa JiHiA TPUKYTHUKA IapaJjejibHa TPETiMl CTOPOHi
TPUKYTHUKA Ta MopiBHIOE ii mosioBuHi. CepeqHs JIiHIA TPUKYTHU-
Ka BifiTUHAE BiJ TPUKYTHUKA HNONiOHMII TpuKyTHUK. Ilao1ma MeH-
IITOT0 TPUKYTHUKA BiJHOCUTHCSA OO0 ILJIOIII OCHOBHOI'O TPUKYTHUKA
ak 1:4.

Baracmueocmi pienob6edpernozo mpukymHuka: KyTU IPU OCHO-
Bi TPUKYTHMKA PiBHi; BucoTa, IIPOBeJeHa JO OCHOBHU, € TAKOMK Oi-
CEeKTPUCOIO 1 MeJiaHOIo.

Bracmueocmi pi6HOCMOPOHHH020 MPUKYMHUKA: yCi KyTHU
piBHI (KOoKHUM KyT nopiBHIOE 60°); KO’KHA 3 TPHOX MOT0 BHUCOT € Ta-
KOK OiceKTpucoro i MemiaHOIO; IIeHTP KOJia, OIIMCAHOTO HaBKOJIO
TPUKYTHUKA, 30iraeThecs i3 IeHTPOM K0JIa, BINCAHOT'O B HBOTO.

IIpamoxymuuili TPUKYTHUK Mae
CTOPOHY, fKa JIEKUTh IIPOTU IIPAMOTO
KyTa, — 2inomeny3y (c) Ta ABi CTOPOHHU,
SIK1 YTBOPIOIOTH IPAMUNA KYT, — Kamemu
(aib) (puc. 1.19). CTropoHu IpAMOKYTHO-
ro TPUKYTHUKA a, b i ¢ (¢ — rimorenysa)
3B’A3aHi MisK CcO00I0 CIIIBBiIHOIIIEHHAM,
1o HasuBaeThesa Teopemoio Ilicgaropa:
c?=a?+ b2. BoHO YNTAEThCA TAK: K6adpam 008HCUHU 2iNOMenYy3u
dopiéHI0€ cymi K6adpamie 0063 UH Kamemia.

Bnrnacmueocmi npamoxymnozo mpukymHuxa:

1) KareT € cepeHiM IIPOIIOPI[IHHUM MiK TilIOTeHY3010 i TPoeK-
I[i€I0 OO KaTeTa Ha TinoTeHy3y: b= b,-ci a’= a,-c(puc. 1.19).

2) Bucora, mpoBeneHa 3 BEPIIUHU NPAMOTO KyTa, € CepeaHiM
IPOIOPIIMHUM MiK IPOEKI[iAMH KaTeTiB Ha rinoTeny3y: h2 = b.-a,.

3) LleHTp KoOJIa, OIIMCAHOTO HABKOJIO MPIMOKYTHOTO TPUKYTHH-
Ka, Je)XUTh Ha CepeIHi IrinmoTeHy3u.

4) Jlna cTOpiH IPAMOKYTHOTO TPUKYTHUKA iCTUHHI BigHOIIIEH-

H:sin A = C—B, COsSA = £
AB AB

3amam’araiire!

Puc.1.19

2

o 30° | 45° | 60° | Bkasiéka 0na Kpau,020 3anam’AmoeYy6aHHA:
1 \/5 \/§ 1) sanwuIriTh pucKu ApPo0iB I8 KOXKHOTO 3HA-
sina | = YeHHs BUPA3Y Sino i cosa Ta 3HAMEHHUKH, 1110
2 2 2 | DOpPiBHIOIOTH 2;

2) 3amuImniTe y umceJbHMKax umcJaa: 1, 2, 3
(s sina) i, maBmaxku: 3, 2, 1 (g cosa);

COS O 3) DOmUIIIITh 3HAK paguKajaa A0 KOKHOTO UM-

St
S
| =

ceJbHMKA Apoby. BpaxoByioun Te, 1110 J1=1,
OTPUMY€EMO 3aII0BHEHY TaG IUITIO
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Onyxai womupukymHuxku

YoTUPUKYTHUK, NPOTUJIEKHI CTOPOHU SAKOTO IMOIIApHO Ilapa-
JIeJIbHi, Ha3UBA€ETHCA NAPANLEN0ZPAMOM.

Bnracmueocmi napanenozpama: B C

1) Cepenquna piaroHajyi ImapaJieJo-
rpama € Moro IeHTPOM CUMEeTPii. b/h, dsy

2) IIpoTuiaesxHi CTOPOHU IapaJeso- o dq
rpama piBHi. A = D

3) IIpoTuiekHi KyTH mmapaJjejorpa-
Ma PiBHI. Puc. 1.20

4) Ko:xHa giaroHaJp mapaJjejorpama JIiJUThL Oro Ha aBa PiBHI
TPUKYTHUKH.

5) HiaronaJi mapaJiejorpamMa SiJIITBCS TOYKOIO IIePETUHY HAaB-
IiJI.

6) Cyma KB&,D;pdeiB Fiﬁf‘OH&JIGfI mapaJiesorpama (d, i d,) mopis-
HIOE CyMi KBaJpaTiB ycix Oro CTOpPiH:

dZ +d; = 2(a® + b*).

11106 moBecTu, 110 AeAKUI 3aJaHNIT YOTUPUKYTHUK € IIapaJieso-
rpamMomM, Tpeba, 3TilHO 3 O3HAUEHHAM, IIePeKOHATHCA B MapaJieib-
HOCTi 110T0 MPOTUJIeKHUX CTOPiH. IHKOJM TaKi MipKyBaHHA € I'PO-
Mi3AKUMU, a IHKOJU — 3aiBUMM. ICHYIOTH iHIIII TOBeAeHi O3HAKU,
Ha MiAcTaBl AKUX MOYKHaA CTBEPIAKYBaTH, IO JAaHUN YOTUPUKYT-
HUK € CIIpaB/i I1apajejgorpaMoM.

AKII0 B YOTUPUKYTHHKY CHPaABIKYETHCA OyIb-IKa 3 TaAKHX
yMoOB: 1) mpoTHIe;KHI CTOPOHM NMOMAaPHO PiBHIi; 2) ABi MpoTHIEeKHI
CTOPOHM PiBHI i MapaJesbHi; 3) MPOTUIIEKHI KYyTH IONIAPHO PiBHI;
4) niaroHaJii B TOYIli MEPETUHY TiJATHCA HABIILJ, TO TAKUH YOTH-
PUKYTHHEK € ITapaJjieJiorpaMoM.

IIpamoxymuuk — Iie mapajejorpam, y AKOMY BCi KyTH DiB-
Hi. OCKiJIbKM cyMa KYTiB YOTUPUKYTHUKA JopiBHIOE 180°(4 — 2) =
= 360°, TO B IPAMOKYTHUKY BCi KyTu npami. IIpAMOKYyTHUK Mae€
BCi BJIaCTHMBOCTI IapaJiejiorpama. Kpim Toro, BiH Mae IIle OIHY
BJIACTUBICTh: diazonani npAMOKYMHUKA Pi6Hi Mmixc c00010.

Ilist IpAMOKYTHHKA CIPaBIKYyeThcA i oOepHeHa TeopeMa MIPO
Te, IIT0 KOJHX B IIapaJjejorpami giaroHaji piBHi, TO TaKHU ImapaJe-
JorpaM € IpAMOKYTHUKOM. I[s TeopeMa € 03HaK00 NPAMOKYTHH-
Ka.

Pom6 — 11e mapajiejorpaM, y SKoMy Bci cropouu piBai. Kpim 3a-
raJbHUX BJIACTUBOCTEN mapaJjiejorpamMa, pom0 Mae I1e ¥ iHImi Baac-
TUBOCT1, XapaKTepHI JIUIIIe AJIA HbOTO.

Iiaronajsi pom0a B3aeMHO MNEePIEHAUKYJAPHI 1 migdaTh #oro
KyTu HaBmij. CopaBaKyeThcs i 00epHEeHa TeopeMa, sIKa € 03HAKOIO
pomba: AKIIO B IIapaJjiejiorpaMi AiaroHaji B3a€MHO NEPHEeHIUKY-
JAPHIi a00 AKIIO0 B HHOMY JiaroHaJi JiJIATh KYTU HABMOiJ, TO TaKU
mapaJjeJjorpam — pomo.
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IIpAaMoKyTHUK IIpAaMoKkyTHUK

) -

ITapaaeaorpam

K B anq

Keadpam — e mapajesiorpaM, y AKOMY BCi KyTH piBHi i BCi cTO-
poHu piBHi. OT:Ke, KBaagpaT — Iie IPAMOKYTHUK 3 PIBHUMU CTOPO-
HaMu abo KBajapar — 1e pom0 3 piBHUMU KyTamu (npamumm). Oue-
BUHO, IITO KBaJApaT Ma€ BCi BJJaCTUBOCTI IPAMOKYTHHKA i pomOa.

Tpaneyia — 1je YOTUPUKYTHUK, Y AKOMY TLIBKHU OBl IPOTUJIENK-
Hi cTOpoHM mapaJjiejqbHi. Ili mapajsenbHiI CTOPOHM Ha3WBAIOTHCA
OCHOogamu Tpamnelii, ABi iHIITi CTOPOHU — 6iYHUMU CTOPOHAMU.

B C dAKmio 6iuHi cTOpOHM Tparerrii pis-
Hi Mi’K co00i0, TO TaKy Tpamelii Ha-
3UBaIOTh pi6HOOIuHOI (puc. 1.21,
MFfi-------- N AB=CD).

Pienobiuna mpaneyisn mae maki
éracmueocmi:

1) KyTu, mpuJeryii 1o OCHOBH PiB-
HOOiIuHOI Tpamerlrii, piBai. CupaBmKy-
€TbCA 1 o0epHeHe TBepPAKEeHHA: AKIIO0
KyTU, IPUJIETJIi 0 OCHOBU TpaIllelil, piBHI, TO TaKka Tpamelis piB-
HOOIUHA.

2) Hiaronaui piBHOOIUHOI Tparerrii piBHi.

3) Cyma mpoTujJe:KHUX KYTiB PiBHOOIUHOI Tparmerlii JopiBHIOE
180°.

Binpisok, 1110 crosyuae cepeqnHu OiYHUX CTOPiH Tparerii, Ha-
3UBAETHCA 11 cepedHnboro niniero (puc. 1.21, MN — cepenua JjinHid,
AM =MB,CN =ND).

Cepednsa ninia mpaneyii napanenvra ii ocHoéam i 0OpiéHIOE

ixnit niecymi (puc. 1.21, MN | AD, MN || BC, MN = W).

N

Puc. 1.21
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B 7 AT —

1.20°. IIpu mepeTuHi npaMux a i b yTBOPUJIOCA UYOTUPU KYTU
(puc. 1.22, a). 3agaiite KokHiit 3 ymoB (A—][l) MoxkIuBUIT HaACJTI-
oK (1-95).

A)/1=13; 1) £3=/4=90° A
bB) 22+ £3=180°; 2) L1 =/2=/4=90° b
B) /1 =2/2=90° 3) £1i /4 — cymixkHi; B
N zZ2+ /24 =260° 4) /11 £3 — rocTpi; r
) £3=90°. 5) £21 /4 — BepTUKAJbHI. Jil|

1.21° ¥YmoBamu (1-7) yxasaHo rpagycHyY Mipy AedKUX KYTiB.
BubepiTs cepen HUX Ti, AKI MOXKYTh OyTU CYMiKHUMU.

1)18° 2)72°; 38)128°% 4)62° 5)28° 6)108° T)38°.
A)1i2; B)2i6; B)3i4; T)1i7; I)2i5.

1.22°, BubepiTh NIpaBUJIbHUNM BHCHOBOK, KOJM BiZoMO, IITO
Z1=/7 (puc. 1.22, 0).

A)a | b; B)alb; B)anb.

a 2 A B
/ 3 /4 9 1 -
b . 21 b 6/5 3 )
4 7/8 C o\ D
a/ C/ / \
a 0
Puc. 1.22 Pwuc. 1.23

1.23°°. 3naiigites rpagycuy mipy £3 (puc. 1.23), axmo CD || AB,
L1=/21/2="T2°.

A) 72°% B) 144°; B) 108°; I') 36°; 1) 124°.

1.24° 3uaiigiTs rpagycHy Mipy 30BHIIITHBO- K
ro kyra KMN tpukytauka KMZ (puc. 1.24).
A) 135°; B) 108°; IT) 45°.
B) 125°; I)117°; M
1.25° 3maiifiTe TpafiyCcHy Mipy KyTa MiK 5
OiceKTpUCOI0 KyTa IIPU BepINNHi piBHOOEIpe-

HOTI'0O TPUKYTHUKA Ta H0oro 6iYHOI0 CTOPOHOIO, Puc. 1.24
AKIOo KyTu TpukyTHuka ABC BigHOCATHECA 9K 3 : 4 : 3.

A) 18° B) 36°; B) 72°; I') 60°; IT) 30°.

&
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1.26°. BuzHauTe npaBuIbHI piBHOCTI (puc. 1.25).

A) NAABO=AOCD; B)BA=CD;
B) AAOB=ACOD; T)/AOB=2/DOC;

) /BAO = /DCO;
E) /BAO = /CDO.

1.27°. 3naiigiTe KyTu TpukyTtHuka BOC (puc. 1.26).

A) 48°, 48°, 84°; B) 24°, 132°, 24°;
B) 132°, 48°, 48°;  I')42°, 90°, 48°;

1) 48°, 132°, 20°.

1.28° IzenTudixkyiiTe KOKHOMY IIECTUKYTHUKY IIepumerpa P

KO0JIO paziyca R, onmucaHe HaBKOJIO HBOTO.

A) P =42 cwm; 1) R=2 cwm;
B) P =12 cwm; 2) R=8cwm;
B) P =84 cwm; 3) R=6 cwm;
I') P =48 cwm; 4) R=14 cwm;
IT) P =36 cw™m. 5) R="Tcwm.

MW |

1.29°. O0uucIiTh MepuMeTp TPUKYTHUKA 3 BepIIWHAMU B IeH-
Tpax TPhOX KiJ 3 pagiycamu 6 cMm, 7 cMm i 8 cMm, 1110 mOIIapHO AJOTUKA-

I0ThCs 30BHI (puc. 1.27).

A)28cm; B)29cm; B)27cm; I')42cm; ) 21 cwm.

B C ¢

48° B

A o
\y
A¢ *D

Puc. 1.25 Puc. 1.26

Cp

\/

Puc. 1.27

1.30°. BubepiTh Bupasu, AKMMU BUSHAUAIOTHCS Paliyc BIIMCAHO-
r'o KO0Jia B IPaBUJIBHUN TPUKYTHUK 31 CTOPOHOIO @ Ta pajiyc omnuca-

HOT'O HaBKOJIO HHOT'O KoJIa:
CAPAER )%
6 3 2
A)1i2; B)2i3; B)3i4; IN4ib5; ) 11ib.
1.31° 3uHaigiTh giaMeTp KoJia, SKIIO0 IIPs-
Ma @ € JOTUYHOIO IO HbOI0, A — TOUKAa JOTU-

Ky, OB =12 cM Ta yTBOPIOE 3 JOTUUYHOIO KYT
30° (puc. 1.28).

1)

0]

a ! 30° .
A B
Puc. 1.28

A)24cvm; DB)12cm; B)6 cwm; I'18cm; )4 cwm.

1.32°. CropoHa KBajgpaTa JOPiBHIOE 204/2 cm. YEaxKiTh TOBXKIUHY

pajziyca KoJa, BIIMCAHOIO B ITeil KBaapar.
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A)20cMm; B) 1042 cm; B)10cm; T 52 e IT) 5 cm.

1.33°. OnHa 3 ocHOB Tparellii Ha 8 cm OisbIla 3a iHITY, a cepeaHd
JiHig Tpanernii gopiBHIOE 10 cM. S3HAAITH MEHIITY OCHOBY TpaIllelrii.

A) 2 cwm; B) 4 cwm; B) 6 cwm; I') 8 cwm; 1) 10 cm.

1.34°. O6uucaiTe, maoiry pomba, miaroHalsi AKOTO JOPiBHIOIOTH
10 cm i 36 cm.

A)90 cm?; B)92cm?; B)180cm?; T') 184 cm?; II) 360 cm2.

1.35°°. 3HaigiTh KyT MiK IpaMuMu a i b, axiio npami m i n na-
paneabHi (puc. 1.29).

A) 50°; B) 80°; B) 100°; I') 65° ) 115°.

1.36°°. Busnaure HOBKUHHU PafiyCciB ABOX KiJ, III0 JOTUKAIOThCS
30BHi, AKIIO BifcTaHb MiK IXHiMU HeHTpaMu 18 cM, a JOBMKUHA OJ-
HOT'0 3 HUX cTaHOBUTH 50 % IOBXKMHU iHIIIOTO.

A)9cmibcwm; B)12cmi6 cwm; )24 cmil2cm.

B)10cmi 8 cm; I'N14cmi4cwm;

1.37°°. YKaxiTh BUpas, 110 BU3HAUYA€ JOBKUHY KoJia, AKe 00-

MesKye KpyT IIomeio 9n cm2.

A)3ncm; B)9ncem; B)12ncem; I')18ncem; ) 67 cewm.

1.38°°. 3uaiigiTh oIy Kpyra, BIMCAHOTO V KBaJapaT 3i cTopo-
HOIO 6 cM.

A) 9 cm?; B) 36n cm?; IT) 187 cm?.

B) 144n cm?; T) 72n cm?;

1.39°°. 3uaiigites nuonty TpukyTHuKa (puc. 1.30) (1oB:KuHU Bij-
Pi3KiB HaBe/IeHi B CAaHTUMETpPAaX).

A)6cm?; B)9cm?;  B)l2cm?; T)24cm?;  I) 30 cm2.

1.40°°. BusHauTe mepuMeTp PiBHOOEAPEHOr0 TPUKYTHUKA, AKIIIO
TOYKa JOTUKY BONCAHOT'O B HHOT'O KOJIA MiJIUTh MOT0 OiUYHY CTOPOHY
Ha Biipiskm 6 cm i 5 cMm. BubepiTh npaBuIbHY KOMOiIHAITi}0 MOYKJIN-
BUX BimmoBigerni.

1)21cm;  2)32cm; 3)23cm;  4)34cm; 5) 33 cwM.
A)1labo2; B)2a6o4; B)2abo3; I')3abob; )4 abob.
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

1.41°°. 3umaiigite cropony BC TpuUKyTHUKA B
ABC, BrmcaHoro B KoJio pagiyca R (puc. 1.31). /‘
A)R; B)i, B) RV2; T)RV3; J_I)RJ— AR C
1.42°°, InerTudikyiiTe mapaMu CTOPOHY IIpa- w
BUJIBHOTO TPUKYTHHNKA @ Ta Pagiyc " BHNCAHOTO
B HBOT'O KOJIA. Puc. 1.31
A)a =18 cwm; 1)r:4\/§CM; A
B)a = 93 c; 2)r = 7,5 e B
B)GZSOCM; 3)1" :4a5CM; B
F)a:24CM; 4)r:3\/§CM; T
I a =153 cm. 5)r=5\/§CM. 1T

1.43°°. Pagiyc KoJia, BIuCaHOIro B KBajaparT, JOPiBHIOE 5 cM. 3HAI-
IiTh miaroHaJjb KBajparTa.

572 : B)5\/_ 5V2

A)—CM 2 cm; B)TCM; I‘)lO\/Ecm; IL)ZO\/§CM.

1.44°°. Ha pucynry 1.32 300paskeHo 1Ba TpU- B

KyTHUKu ABC i CDM, croporu skux ABi MD — D
mapaJseibHi. 3HAHAITE KOBXKUHY Biapiska AD, C
akiio M D :lAB, CD=1,5cM. M
3 A
A) 3 cm; B) 6 cm; ) 9 cm. Puc. 1.32

B) 4,5 cwm; I') 7,5 cm;

1.45°°. YKaxKiTh KiJTbKiCTb CTOPiH IPaBUJIBLHOIO MHOTOKYTHUKA,
BHYTPIIIHIN KyT AKOro mopiBHioe 160°.

A)12; b) 14; B) 16; I') 18; ) 20.

1.46°°. 3HaligiTh mepuMeTp poM0Oa, JiaroHaJi SKOro JOPiBHIOIOTH
24 cmi18 cm.

A)120cm; B)60cm; B)84cm; TI)108cm; ) 144 cm.

1.47°°. Bigomo, 1110 mepuMeTp mapajejgorpaMa JopiBHIOE 48 cM,
a oJlHa 3 110oro CTOPiH Ha 8 cM JOBIIA 3a iHIITY. SHAUIITH MEHIITY CTO-
POHY IIapaJiejorpaMa.

A) 8 cm; B)16cm; B)6cwm; I'N12cm; 1) 10 cm.

1.48°°. 3oBHi piBHOOeApeHOT0 TPUKYTHNKA ABC 1100yayBaiu 1Ba
piBHiI Kyt ABM i CBK, CTOPOHU SKUX II€PETHYJU IIPOLOBKEHHS
ocuoBu AC BinmoBigHo y Toukax M i K. JloBeniTh piBHiCTh TPUKYT-
HukiB M BC i KBA (puc. 1.33, a).
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§ 1.2. OnopHi paxkmu Kypcy naarnimempii

1.49°°. 3 TOUKM KoJja ITPOBEIEeHO JBi B3aEMHO IIePIEeHANKYJIAPHI
XOPAY JOBXKUHOIO 5 cM i 12 cM. SHAUIITE BiicTaHb MidK KiHITAMMI XOP/I.

1.50°. Busnaure B3acMHe po3MinteHHa npaMux AB i CD 3a nanu-
Mu pucyuka 1.33, 6. Bigmosigb oOr'pyHTYIiTE.

B

A B B
960122 M %

K 142° o

M A C K C D A - C
VA

a 0

Puc. 1.33 Puc. 1.34

1.51°. ¥V tpukyrauk ABC Buucano KoJjo (puc. 1.34), TOUKu m0-
TUKY AKoro M, Z noaiisaioTh aABi ioro cropouu AB i AC Ha Biapis-
KU, PisHUIISI AKUX BigmoBigHO mopiBHIoe 3 cm i 4 cm (AM > MB,
AZ > ZC). 3uaiinits croponu TpukyTHuKa ABC, AKINO 0Oro mepu-
MeTp IOPiBHIOE 28 cM.

1.52°. HaBK0JI0 PiBHOCTOPOHHBOTO TPUKYTHUKA OIIMCAHO KOJIO,
pajiyc SKOTro JOPiBHIOE 3\/§ cM. O6umcIIiTh pagiyc BIIMCAHOTO KOJIa.

1.53°. HaBKoJI0O KOJIa OIIMCAHO PiBHOOIUHY TpaleIiio, KyT Opu
oCcHOBI K01 gopiBHIoE 30°. Bucora Tpamerrii — 7 cm. 3HaAUIITHL TOB-
JKUHY CepeaHbOl JiHil Tparmerrii.

1.54°. HaBkoJio Kojla oMCaHO PiBHOOIUHY Tpameliio, KyT IpHU
ocHOBiI AKol mopiBHIoe 150°. Cepenmnsa JiHiA Tparmerliii JOpiBHIOE
16\/§ cM. SHANOITH JOBKUHY BUCOTH TpAaIIeIrii.

1.55°. 3maiigiTe OiuHY CTOPOHY PiBHOOEAPEHOTO TPUKYTHUKA,
OCHOBA SIKOT'0 IOpiBHIOE 16 cM, a BiicoTa, mpoBeaeHa a0 Hei, — 15 cwm.

1.56°. Bucora AM tpurytHuka ABC npinuth iioro cropony BC
Ha Bigpisku BM i MC. 3HaiigiTes moB:KUHY Bigpiska MC, AKIIIO

AB =102 cm, AB = 26 cm, £/B = 45°.

1.57°. Cropoua pomb6a mopiBHIOE 10 cM, a ogHa 3 AiaroHajuei —
12 cm. 3uHaiigiTe pagiyc BoucaHoro B pom0 KoJa.

1.58°.Y koui pagiyca 15 cm Ha Bigcrani 12 cm Bifg #ioro meHTpa
IIPOBEIEHO XOPAY. SHAUIITh JOBKUHY I[iel XOpau.

1.59°. BicexTpuca Tymoro KyTa mapaJsejgorpamMa JiJnuThb 10T0 CTO-
poHy Ha Bigpisdku 6 cm i 10 cM, paxyruu BiJf BepIIIUHU T'OCTPOTO
KyTa. O6uncaiTh mJIoIy mapajejorpamMa, SKIIo MOoTro TOCTPUMA KYT
mopiBHIOE 60°.

1.60°°. ¥V koJIi mpoBeeHo ABi XOpAH, IO HepeTuHaoThesa. OqHa 3
HUX TOUYKOIO IePeTUHY JiJINTLCSA HABIILI, a APyra — Ha YaCTHUHU 3aB-
JOB:KKM O cM i 20 cM. 3HAUAITH JOBKUHY KOKHOL XOPAH.

29



MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

1.61°°. 3 TOuKM; mo3a KOJIOM ITPOBEAEeHO CiuHY i JOTUUYHY. SHAM-
IiTh JOBXKUHY JOTUUYHOI, SKIIO BOHA HA 5 ¢cM OijJbIlla BijJ 30BHIiIII-
HbOI YaCTUHU 1 Ha CTiJIBKMU caMO MEeHIIIa BiJl BHYTPINTIHbOI YaCTUHU
ciuHoi.

1.62*°. 3 TouKM 1mo3a KOJIOM IITPOBEJEHO CiuHY i JOTHMUYHY, cyMa
IOBXKUH AKX OJOPiBHIOE 15 cM, a 30BHIIIHA YacTHA CiuHOI Ha 2 cM
MEHIIIA BiJ JOTUYHOI. SHAHIITh JOBKUHU CiUHOI i JOTUYHOI.

1.63°*°. 3HaigiTL MIJIOINY IPAMOKYTHOIO TPHUKYTHUKA, SAKIIIO
TOUKAa JOTUKY BIIMCAHOTO KOJIa IiJIUTh IiIIOTeHy3y Ha BiAPi3KU 3aB-
TOBXKKU 6 cM i 9 cM.

1.64°°. Y npaMOKyTHIi# Tpamellii MeHIIIa OCHOBA JOPiBHIOE 8 cM,
a MeHIIa 0iuHa CTOPOHA — 6\/§ cM. SHAHIITEH IJIOITY TpaIeIlii, SKImo
onuH 3 ii KyTiB mopiBHioe 120°.

1.65°*. HaBkojsio Tpamellii, ocHOBu AKOi mopiBHIOIOTHL 40 cm i
14 cm, a BucoTta — 39 cM, onmcaHo KoJio. SHaAUIIThL MO0 pajaiyc.

1.66°°. 1) ITiaronaui Tpamerii gopiBH0OTE 20 cMm i 15 cm, Buco-
ta — 12 cm. O0UHMCIiTh MJIOITY TpAaIeIrii.

2) Hiaronaui Tparmerii gopiBHoOIOTE 30 cMm i 26 cm, a Bucora —
24 cm. O0YHKCIITh IJIOMTY TPAIIeIrii.

1.67*°. Binbina giaronaab pomOa mopiBHIOE 24 cM, a pajziyc BIIu-
caHoro KoJja — 6 cm. O0UnCIIiTh IJIOITY poMoOa.

1.68°°. CTopoHu TPpUKYTHUKA JOPiBHIOOTH 17 cM, 25 cm i 28 cm.
KoJ0 3 meHTpOoM Ha HaWOIJBINIi#I CTOPOHI JOTMKAETHCS A0 ABOX iH-
mux cTopid. O0uucIiTh Moy Kpyra.

1.69°°. SHaigiTs, IOy mapajiejorpama, AKIIO HOT0 CTOPOHU
IOPiBHIOIOTE 6 cM i 4 cM, a KyT MiK giaromamxamu — 60°.

3ajgaui 1 MeToau iX pPo3B’SA3yBaAHHS

Il reomeTpil 3aKOHOMIPHUM € Te, IO BBEJIeHi OCHOBHI ITOHAT-
TS Ta chOpMYyJibOBaHaA aKCioMaTUKa CKJIaJal0Th OCHOBY AJIA 3apo-
IJKeHHS HOBUX TBepI:keHb. OgHAK IXHIO iCTUHHICTEH IIOTPiIOHO HO-
BOAUTHU NLJISAXOM NEBHUX MipKyBaHb, AKi OIIMpPaiOTbCcs Ha paHile
IOBeleHi TBepKeHHA abo akciomMmu. Ix HasMBAIOTH Mamemamuy-
HuMmu 3adaiamu.

IIlo maxe mamemamuuna 3adava?

IcHyIOTH pPi3HI O3HAUEHHA IILOTO MOHATTA, HAIIPUKJIAL, mMame-
mamuuna 3adava — 1e Oyab-gdKa BUMOTa O0UMCJIUTH, ITO0yIyBaTH,
JToBecTu abo MOCJIIAUTU IMO-HeOyAb, a00 3allMTaHHA, PiBHOCUJILHE
ITaHill BUMO31.

Y KoKHIilT 3amaui mjoch gaHo (yMoOBa) i 1joch Tpeba HOBECTU UM
3HalTU (BUMOTa, BUCHOBOK). BUKOHaTH mocraBjieHy BUMOTY — Iie
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§ 1.3. 3a0aui i memodu ix po36’a3Yy6aHHA

1 o3HauUa€ po3B’A3aTH 3aJauy. 3ayBaKIMIMO, II[0 AKIIO iCTUHHICTD
IIeBHOTO, YacTO 3aCTOCOBYBAHOTO MAaTEMAaTUUYHOTO TBEPAKEH-
HSA BCTAHOBJIEHO MipKyBaHHAMU (IOBeJeHHSAM), TO TaKe TBep-
JKeHHA Has3uBalwTh meopemoiro. HaBumTuca MOBOIUTU TEOPEMU,
PO3B’A3yBaTHU 3aaUi — OCHOBHA MeTa KOXKHOTO IITKOoJIApa.

Ym Mo:KHA CTBEPAKYBaTHU, IO AJA YCIIIIIHOTO PO3B’A3yBaHHSA
reoMeTPUUYHUX 3a7a4 1 JoBeJeHHsA TeopeM JOCTaTHLO BiJILHO BOJIO-
JiTH BCiM TEOPEeTUUYHUM MaTepiasom?

Hi. I1e He € mocTaTHBOIO YMOBOIO. IIpu XopoImmux 3HaHHAX TEO-
pii caixg HaOyTU MPaKTUUYHUX HABUUYOK. A IIe MOMKJMBO JUIIE IIiJ
yac po3B’A3yBaHHA 3a/1a4, MIOUYNMHAIOUYY BiJl IPOCTIMINX i TOCTYIIOBO
Imepexonaun A0 OiJIbIT CKJIATHUX.

MaTtemaTuuHi 3aga4i YMOBHO HOJIJIAIOTH HA YOTUPU BUIAU Bij-
IOBigHO MO iXHiX BUMOT: 3amaui Ha OOUMCJEHHS, HJOBeIeHHs, JIO0-
CIimsKeHHs i mo0ynoBy. 3 HUMM BU BiKe O3HaANMOMMJINCA B KypcCi
JIaHiMeTpii.

IIpucrymnarpouu 10 po3B’A3yBaHHs 3a/1avui, Tpeba BUOpPaATU METO/I.
MeToau momiasAI0OTh:

a) 3a CTPYKTYPOIO — CUHTeTUUYHNI, aHAJTITUUHNN, BiJ CYyIIPOTHB-
HOTO TOIIIO;

0) 3a BUKOPUCTAHHAM MaTeMaTHYHOT'0 amapaTy — aJredpaiu-
HUM, BEKTOPHUI, KOOPAUHATHUMN, METO/, IIJIOI], METOJ IreOMeTPUY-
HUX IePEeTBOPEHbB TOIIIO.

Cymb cunmemu4H020 MeTOY IIOJATAE B TOMY, 1110, BUXOAAYU 3
YMOBH 3a/Iaui UM TEOPEMU 1 BUKOPHUCTOBYIOUM BiIOMi TBEepAKEHHA,
OyAYyETHCS JAHIIOT JIOTIUHNX MipKYyBaHb, OCTaHHE 3 AKX 30iracTh-
cda 3 BuMororo 3amauvi. HaBegemo nmpukaazn.

3adaua 1.

BicexkTpuca Kyra NpAMOKYTHUKA [i- R K C
JIUTH OLJIBIITY CTOPOHY Ha JABa Bigpis- 1
Ku 7 cMm i 9 cm. 3HAIiTL mepuMeTp
IILOT'O MIPAMOKYTHHUKA.

Marno: ABCD — 1OpAMOKYTHUK; 2
AK — OicexkTpuca, K € BC; A D
BK =7 cm, KC =9 cm (abo
BK =9 c™m, KC =7 cm).

3H8.I/ITI/IIPABCD.

Po3B’sa3aHHs Yomy came Tak?

AK — OGicexTpuca IIpsSMOTO Hexaii 3a ymoBoio AK 3ajna-
kyra BAD, BC || AD, AK — | Ha 6icekrpuca. Touka K po36u-
ciuna, romy /1 = /2 aK BHYT- | Bae Bigpisox BC Ha aBa Binipis-
pillTHi PiI3BHOCTOPOHHI. ku BK i KC. Jlaii, BpaxoByoUHu
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MOAYJb 1

AK - OicekTpuca,
£2=/3.0mmxe L1 = /3.

Y NMBK: /1 = /3, Tomy
AABK — piBHOOempeHun i
AB=BK.

1) dAxmo BK = 7 cwm,
KC=9cMm, ToAB=BK =7 cM
i BC =16 cmMm.

P gcp=(7+16) - 2=46 (cm).

2) dAxmo BK = 9 cwm,
KC=T7cm, ToAB=BK =9 cMm
i BC =16 cwMm.

P,gcp=(9+16) 2=50 (cm).

TOMY

Bionosidv. 46 cm abo 50 cmMm.

CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

napajieIbHICTh HTPOTUJIECKHUX
CTOPiH NPAMOKYTHHMKa Ta IX
nepetuH ciunoro (AK — Oicek-
Tprca), BCTAHOBJIIOEMO PiBHICTH
IBOX KVYTiB TpuKyTHuKa. lIle
BU3HAUYa€ BUJ TPUKYTHUKA —
piBHOOEIpPEHUI, a BHAUUTD, PiB-
HicTh n1BOX cTopiH. TobTo AB =
= BK.

Axmio BK = 7 cm, To AB =
=T7cm, BC=7+ 9 =16 (cm),
TOMY IIEPUMETP:

P=(7+16)2=46 (cm).

Axmo BK = 9 cm, To AB =
=9cm, BC=7+ 9 =16 (cm),

TOMY IIEPUMETP:

P=(9 +16) - 2 = 50 (cm).
Otr:xe, mepuMeTp IIPAMOKYT-
HUKa MOJKe HopiBHIOBATH abo0
46 cm, ab6o 50 cm.

I1s 3amaua € onopHoto, OCKIIBKY HA TaKill igel OyayeThbea OaraTo
3amadu i A4 mapaJjiejorpaMma, i ajad Tparmertii. ¥ nmux girypax Oicek-
TpHca KyTa BifTUHAE 3aBK /AU PiBHOOEAPEHUN TPUKYTHUK.

3aysaxcumo, 110 CKOpoUeHe MO3HaUeHHA KYTiB, v BUraani /1,
/2, ..., CIIPOIIY€E 3aIllCU Ta EKOHOMUTH Uac, TOMY B TAKMX BUIIA]I-
KaxX HUM KOPUCTYBaTUCA 3pYyUHiIIIe.

fAr 6aummo, y mporieci po3B’sA3yBaHHA 3amadui 1 BUKOPHUCTOBY-
IOThCA JIUIIEe BiIOMi TeOMETPUUYHI TBEPIKEHHSA Ta TPOBOAATLCSH
BigmoBigHi ob0umncaeHHsa. IIpuuomMy A8 KOMKHOI reOMeTPHUYHOI 3a-
JIladi TaKi MipKyBaHHS CBOI.

Cymov ananimuunozo MeTony NOJATAE B TOMY, II10, BUXOAAUYN 3
BUMOTY (BHCHOBKY) TBEP/:KEeHHs (TEOpeMU UM 3a7avi) i cumparunch
Ha BiIOMi TBepAKeHHs, Oy IyEMO JIAHITIOT JIOTIUHIUX MipKyBaHb, TKUHI
TIOKAasye, 110 BUMOra € HacJaimkom ymoBu. HaBenemo mmpukian.

3adaua 2.

B IloBeniTh, IO CepearnHU CTOPiH OyIb-
SIKOTO OIIYKJIOTO UYOTUPUKYTHUKA €
BepIIIHAMU IIapaJjejorpama.

Hawmo: ABCD — 4YOTUPUKYTHUK;
K ¢ AB,AK=KB; L € BC,
BL = LC; @ € CD, CQ =
=@D; P AD,AP =PD.

D HoBecTu: KLQP — napaJejorpam.




§ 1.3. 3a0aui i memodu ix po36’a3Yy6aHHA

JloBeneHHs

KLQP — 3agaHuii 4OTUPU-
KyTHUK. K, L, @, P — cepenu-
HU BigmoBigHuUx cropin. AC i
BD — piaroHaji 4OTUPUKYT-
Huxa ABCD.

Y AABC: KL — cepenHs Jii-
Hig, romy KL || AC.

Y ANADC: PQ — cepenus Jii-
Hisa, Tomy PQ || AC.

Maemo: 1) KL || AC i
AC | PQ, tomy KL | PQ (3a
03HAKOIO IIapajieJIbHUX IIPs-
MUX).

2) Anasoriuno KP || LQ ax
cepenHi JiHilI TPUKYTHUKIB
ABD ta BDC.

Or:ke, y UYOTHUPUKYTHU-
Ky KLQP mpoTujge:xXHi CTO-
POHU nmapaJjieJibHi, TOMY
BiH — mapaJiejiorpam, 3TiZHO
3 O3HAKOI IapaJiejorpama.
IIlo # BuMarajgocsi OOBECTHU

(1. B. 1.).

Yomy came tak?

Bumora 3amaui: goBecTH.
Ile o3Hauae, MO0 ICTUHHICTH
TBEPAKEHHA CJiA TigTBepau-
TN <«JAaHIIIOMKKOBUM» MipKYy-
BaHHSAM.

IM106 votupukyTHuK KLQP
OyB IapaJiejiorpaMoM, JOCTAaT-
HbO TIOKas3aTH, IO B HBOTO
OPOTUJEKHI CTOPOHU Iapa-
adenbHi. na mporo sagaHuin
YOTUPUKYTHUK PO30UBAEMO HA
IBa TPUKYTHUKU OJHI€IO0 Oia-
TOHAJIJII0, a IIOTIM — 1HIIOIO.
Cepenni JiHii oaHiel mapwm
TPUKYTHUKIB IIapajieJibHl1 O]-
Hilt giaronaJi, a Apyroi nmapm —
igmri. (Bigpisok, 110 croJryyae
cepeIuHM OBOX CTOPiH, € ce-
PeaHBbOIO JIIHI€EI0 TPUKYTHUKA,
sdAKa MAae€ BJIACTUBICTH: IIapa-
JeJbHa IO TPEeThOl CTOPOHU
TPUKYTHUKA.) 3BiicU, cepeaHi
JiH11 KOKHOI ITapu TPUKYTHU-
KiB IapajieJbHi MiK co00010.
TakuM UYMHOM, OTPUMYEMO,
110 B YOTUPUKYTHUKRY KLQP
OPOTUJIEKHI CTOPOHU IIapa-
JeJbHi, TOMY BiH — IIapaJieJjio-
rpam.

3ayeaxumo, 110 JOBeJeHH TOTO, 110 YOTUPUKYTHUK, BEPIIUHNI
SAKOTO0 € cepeIfuHaMU JOBiJILHOTO OMYKJOT'0 YOTUPUKYTHUKA, € IIa-
paJjeorpaMoM, MOKHAa IIPOBOAUTH 1 IHIMNMHU MeTOLaMu.

CunmemuuHuil Ta AHAAIMUYHUL MeTOAU IIle Ha3WBAIOThb Npsi-
MUMU METOIaM¥ PO3B’sI3yBaHHA MaTeMaTUUYHUX 3aadu.

Or:xe, 11100 PO3B’A3aTU 3aJauy IIPAMUM METOIOM, CJiJ PO3IIO-
YMHATHU 3 aHaJidy 3MicTy 3amaui (Bi AKOro 3ajie:KUTh BUOIp Me-
TOALYy PO3B’A3yBaHHsA). [lasi momomMorTu cobi CTBOPEeHHAM MOJAeNi y
BUTJIAAL PUCYHKA 1 IIPOJOBKUTU MipKYyBaTU HaJ KOKHOIO Ii€l0, AKi
B CYKYITHOCTi YTBOPIOIOTH JIAHITIOT Iifi, I110 BeAyTh ab0 BiJ YMOBH JI0
BUMOTH, a00 BiJ BUMOTH 10 YMOBH.

Cymbv memody 6i0 cynpomuéH020 OJATAE B TOMY, 1110, MAaIOUN
TBePAKEeHH, OyIyeMO HOBe, 3allepPeUnBIINY BUCHOBOK IIOIIepPeIHbO-
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

ro. YTBOPIOETHCS IIPOTHJIE:KHE TBepPAKeHHA. Buxogauu 3 BUCHO-
BKY IIPOTUJIEXKHOTO TBEPIKEHHA, OYAYEMO «JIQHIIOT» iCTUHHUX
TBEePAKeHb, IMMOKM He OTPUMAEMO TBEPIKEHHS, AKe CYIepeuuThb
abo ymoBi, abo Bimomiit akciomi uu Teopemi, abo mpPUIYyHIEHHIO.
OT:xe, OTPUMYEMO BUCHOBOK, ITO IMPOTUJIEKHE TBEPIKEHHA XUO-
He, a TOMY IIoOYaTKOBe — icTUHHE (TyT [Ii€ JOTiUHUM 3aKOH: 3 IBOX
MIPOTUJIE}KHUX TBEPIKeHb OJHe iCTUHHE, ApyTre XnubHe, TPeThOT0 He
naHo). PosriisgsHemo mmpukJaan.

a 3adaua 3.
> A HoBeniTh TFepﬂﬁ?GjHHHZ AKIIO OB npaM?
b napaJieJibHI TpeTili, TO BOHU HmapaJebHi
MiK coboro.
¢ Bynyemo mpotuiexkHe TBepI KeHHA:

iICHYIOTh ABi1 mpAMIi mapaJjieJbH1 TpeTiu i
He ImapaJjeJibHi MisK co0010.

JloBeneHHs

Big cynporuBuoro. Ilpu-
mycTuMo, mo a | ¢, b || ¢, ane
afb.TomiaNb=A.

Orpumanin TBEPAKEHH,
sAKe IPOTUPIYUTh aKciomi ma-
pajeJbHOCTi: uepe3 TOUKy A
Ha IIJOHIMHI NPOXOAATHL IBi
pidHi mIpaMi, mapaJiesibHI Tpe-
Tithi. OTiKe, IPOTUJIEKHE TBEP-
IKeHHA XuOHe, TOMY IIOUar-
KOBe TBEPAKEHHSA — ICTUHHE.
TobTo nBi mpaAmi, mapajieabHi
TpeTiii, ImapajejbHI OgHA Of-
min. III. B. #.

Yomy came Ttak?

Buxoanmo 3 BUCHOBKY HO-
BOT'O TBEPIKEHHA: HexXal IIps-
Mi a Ta b, AKi mapaJiesibHi Tpe-
Tifl mpAMiN ¢, He IIapaJiejibHi
Mixx coboro. Toxi BoHU mepe-
TUHAIOThCA B JeAKil Touri A.
Orpumanau, IO uYepe3 TOUKY
MIPOXOAATh OBI pisHi mpami,
napaJjenabHi Tpetiii. Ile cyme-
peunTh aKciomi mapaJiesibHOC-
Ti. I[Ipunimam go nporupivyus.
OcraHHe TBEPIKEeHHA — XUO-
He. OTiKe, IIOUaATKOBE TBEp-
IKeHHSA — ICTUHHe.

MaTtemaTuuHy 3aJauy BBaKalOTh PO3B’A3aHOI0, AKIIO: 1) 3amu-
CcaHoO BiAOOBiAb y BUIVISAAL YICJa, BUPa3y, BKasaHO aJTOPUTM II00Y-
ITOBU PUCYHKAa, KOJIU Ile 3aJjaua Ha 00UMCJIeHHA, TO0YA0BY UM JTOCJTIi-
IKeHHs; 2) ImiaTBepa:KeHo c(popMyaIboBaHe B 3aJaudi TBepIKeHHs,
KOJIU ITe 3a/laua Ha JOBeJeHH.

MeTron Bim CympOTHBHOTO HAa3WBAIOTL HENPAMUM METOIOM
PO3B’A3yBaHHA MaTeMaTUUYHIX 3a1a4.

PosrissHeMo meski iHIIi MeTonu po3B’A3yBaHHS MeOMETPUYHIX
3aJau, AK1 IOAIIAI0ThL Ha BUAYM 38 BUKOPUMCTAHHAM MaTeMaTHUYHO-
ro amapary.
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§ 1.3. 3a0aui i memodu ix po36’a3Yy6aHHA

Anzebpaivnui memoo po36’a3yeanna 3aday

PosB’asyroun 3agauy ajareOpaivHuM MeTOIOM, CJiJ IPUIITUTH
yBary TakKuM eTalaMm:

1. MogenoBaHHS TeKCTy 3ajadi 3a AOIOMOIOI pucyHKa (y
O1JIBITOCTI BUIAaAKiB).

2. BBegeHHsa mo3HaUeHb NIYKAHUX BeJINUYNH a00 TUX, AKi IPUBO-
IATH 10 MyKaHuX (HafiuacTiIle JiTepaMu JaTUHCBKOTO aja(aBiTy).

3. CkiamaHHa PiBHAHHA ab0 CHUCTeMH PiBHAHBb, BUKOPUCTOBY-
IOUl BBeJIeHI1 IT03HAUEeHHA Ta BiIOMi reOMeTPUYHI CIiBBiAHOIIIEHHS
MiK OIYKaHUMMY 1 JaHUMU BeJIUUYNHAMMU.

4. Po3B’a3yBaHH CKJIQJAEHOIO PiBHAHHA a00 CICTEMU PiBHSIHbD.
IloBepHeHHSA 40 BBEAEHUX ITO3HAUYEHD i BUBHAUECHHSA IIMYKAaHUX I'€0-
MEeTPUYHUX BeJIUUYNH. 3a HOTPeO1, BUKOHAHHSA JOCJiIKeHHs 3Hall-
JTeHuX Po3B’A3KiB.

5. 3anucyBaHHSA BiAmoBimi.

Bam moBommiocsa HeOZHOPA30BO PO3B’sI3yBaTH I'eOMETPUUHI 3a-
Iadi agreOpaiuHMMH MeToZaMM. 3ajadi, y AKUX 3aJaHO 3aJIerk-
HiCTb Mi’K JBOMAa BUMipaMU, 3BOIASATHCS OO PO3B’A3yBAHHSA PiBHAH-
Ha. Hanpukian, ogHa 3i cTopiH mapaJiesorpamMa Ha 3 ¢M JOBIIIA 3a
inmry, a nmepuMmetp — 30 cm. IloTpiOHO 3HAalITH MOBXKUHU CTOPiH IIa-
pajsiesorpama. Tozai, YBiBIIIM 3MiIHHY X AK JOBXXUHY CTOPOHU IIHOTO
mapaJjeJjorpama, MaeMo JOBXKUHY Apyroi cropoHu (x — 3). Bpaxo-
BYIOUU O3HAUEHHS MepUMeTpa I1apajiejiorpaMa Ta BijoMe 1oro 3Ha-
YeHHSA, OTPUMYEMO PiBHSIHHS:

(x+x—-3)-2=30.

HaBenmemo 11e mpuKJaagy po3B’A3YBaHHA 3a7au ajaredOpaiuHum

METOIOM.

3adaua 4.

Ilepumerp IPAMOKYTHOTO TPUKYTHU- D
Ka gopiBuioe 36 cm. I'imorenysa Bin- C

HOCUTBLCA OO KaTera AK D : 3. SHAUAITH

CTOPOHU TPUKYTHUKA.

A
Hano: AACB(£C=90°);P,=36cm; g
AB:AC=5:3.
3uanru: AB, ACi BC.
Po3B’s13aHHS Yomy came Tak?
Ilosrauumo Koedi- P, =36 cm — equHMA JiHIA-
IIiEHT TIPOMOPIIiINAHOCTI HUA BUMip, 3 AKUM IIOB’s3aHi
uyepes k. Toxgi AB = 5k, a CTOPOHU TPUKYTHUKA.
AC = 3k. I'inomenysa 5

AB? = AC? + BC?, 2,
95k2 = Ok2 + BC2, Kamem 3
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

. AB b bk .
BC =+25E%2 —9k2 = 4k Hexaii —=—=—, 3Bigcu
(BC>0, k> 0). AC 3 3k

AB =5k, AC = 3k.
P,=AB+ AC + BC, abo A
5k + 3k + 4k = 36, P,=AB + AC + BC. Busnauuru

19k —36. k=3 cropony BC MO:KHa 3a TEOPEMOIO
= ’ — . . . 2 2 2 s
AB=5-3=15 (cm), Ilicparopa: AB<=AC* + BC%, 3Bix

AC=3-3=9 (cwm), cu BC =\AB?— AC?, BC > 0,
BC=4-3=12(cm). BC = 4k. MeTon po3B’sA3yBaHHA —
Bionogiov. 15 cm, 9 cMm i | anzebpaivHuil, OCKiJIbKH BUKO-
12 cm. PUCTOBYEThCA MaTeMaTHUUYHa MO-
IeJb — piBHAHHA Sk + 3k + 4k =
= 36.
3adaua 5.
B Y mapaJejsiorpaMi miaroHaJji JopiBHIO-
C 10Th 16 cm i 20 cm. MeHnmia 3 HUX mep-

MMeHINKYJISpHA A0 MOoro CTOPpOoHU. 3Hali-
IiTh IJIONTY ITHOTO IIapaJiejiorpama.

D Hawmo: ABCD — mapaJjejorpam;
/A>/B,AC <BD;AC 1 AB,
AC 1L CD, AC =16 cm, BD =

=20 cmM.

SHAUTH: SABCD.

Po3B’a3aHHs

Hexaii ABCD — 3apauuii
rnmapajejiorpaM, Yy SAKOMY
AC1CDiAC 1 AB.

Ilo3sHaunMoO cCTOPOHM ma-
pajejorpamas

AB = x, BC = y. Toxi mae-
MO PiBHSAHHA:

2(x%+ y?) =162+ 202,
3Biacu;

2 2

22 +y2 _ 16° + 20 ,

2

x?+ y?=328.

3a Teopemoio Iliparopa 3
ACAB (£A =90°):

36

Yomy came Tak?

Ilig yac pos3B’sa3yBaHHA ITi€l
3a7adyi cCcIoyaTKy BHOMPaEMO
dopmyny ayisa o0UuMCIeHH ILJIO-
1l ImapaJjejiorpama.

S,gcp = @ - h,, ne a — ocHo-
Ba Ilapajejgorpama, i, — BHCO-
Ta, IpoBegeHa no Hei. AC | AB,
Tomy AC € BHUCOTOIO ImapaJieso-
rpama, IIpoBeIeHOI0 0 CTOPOHU
AB ab6o CD, 1oBXUHU IKUX He-
Bimomi. CTopoHu mapaJiesorpa-
Ma IIOB’sg3aHi 3 ioro giaroHaJjsd-
MU POPMYJIOIO

(a® +b%)-2 =d? + dz.

JloBXXKMHU CTOPIH IIapaJie-

JlorpaMa € HeBiIOMUMM, TOMY,



§ 1.3. 3a0aui i memodu ix po36’a3Yy6aHHA

AB? + AC? = BC?, T0o0TO
maemo: x2 + 162 = y2, a6o
y?—x2=162,

CkiamaeMo cucteMy pPiB-
HAHb:

x? +y? = 328,
y? — x% = 256.

x2 4+ y? - (y? - x?) =328 -

~ 256,

2x? = 72, x% = 36,

(x>0), x=6.

S 1nop =AB - AC =

=6cm- 16 cm =96 cm2.
Bionogiov. 96 cm2.

Memood naow,

OUYeBUJHO, IIOTPiOHO CKJacTu
cucremy piBHAHBL. OmHe 3 piB-
HSAHb MOXKHaA OTpUMATU 3a BU-
IeBKasaHoio (opmyJioo, a
Ipyre, BPaXOBYIOUM IIePIEHI-
KYJSPHICTL AiaroHaji mapaJie-
JorpamMa, MaeMO NPAMOKYTHUH
TPUKYTHUK 3 JIBOMAa HeBiJOMU-
MU CTOPOHaMHU, AKi € MOT0 CTO-
poOHaAMMH.

3ayBasKMMOoO, II10, Oepy4u 10
yBarm BUMOTY 3ajadi, MOXKHAa
He ITyKaTu OOUABi CTOPOHU IIa-
pajiejorpamMa, a Jullle, HaIIpU-
KJiaJ, CTOPoHY AB.

Aximro ymoBa 3agadi MiCTUTh AaHl, 3 AKUX JIETKO 3HAUTH MIJIOIITY
omHMM 3i cmoco0iB, OfHAK, BUKOPHCTOBYIOUM iHININI cmocid ajs
BiAIITyKaHHA IJIOIII Iiel camoil (pirypu, MaeMoO OOUH 3 JiHIMHUX BU-
MipiB HeBiJOMUi, TO, IPUPIBHIOIOYN ILJIOIl, OTPUMYIOTh PiBHAHHSA
3 OTHUM HEeBiJOMUM.

3adaua 6.

CTopoHU TPUKYTHUKA NOPiBHIOIOTH 13 cM, 14 cm i 15 cm. O0uncaiTh
BUCOTY, IIPOBEMIEHY IO CTOPOHU, IKa Ma€ NOBXUHY 14 cM.

Po3B’sa3aHHs Yomy came Tak?

Hexait a, b, ¢ — cTOpoHH
neaxkoro AABC, mpuuomy a =
=13cm,b=14cm, c =15 cm.

a<bib <c. h,— Bucora,
ITPOBeIeHa 10 CepeaHbOol CTO-
POHIU.

3a ¢opmy.oro I'epona:

Sy =p(p - a)p-b)p -c),
a 3a iHIIoio (popMy.JI0I0:
1
S, ==b-h,.
ATy b

S, =+/21-8-7-6 =

Maiouu TpHU CTOPOHU TPU-
KyTHUKAa a, b, ¢, MOKHa 3HANTHI
voro oy 3a opmyJsoio ['e-
poHa:

S, =+p(p-a)p-b)p-c),

aep:%(a+b+c).

3 iHmoi 00Ky, ILJIOITY TpU-
KYTHUKa MOKHA 3HaAWTH 3a
dpopmysiamMu:

1 1 1
S\.=—a-h, =—b-h, =—c-h_,

Ao g 2 ¢

me h, — Bucora, IpoBeleHa 10

37



MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

i-1 CTOpPOHUM. 3aJUIIUJIOCA BU-
OpaT CTOPOHY TPUKYTHHKA i
OTpUMATU PIBHAHHA:

-J3-7-4.2.7.8.2 =
=+32.7%2.42 =3.7.4=

=84 2.,
(fM) %-14-hi:SA,
S = 2 Ad-hy =T Ry, y AKOMY HeBizomum Oyze A..
7-h,=84,
h,=12 (cm).

Bionogiov. 12 cm.

3aysajxcumo, M0 Xoua IIiJ yac po3B’sA3yBaHHA 3ajauvi 6 BUKO-
PUCTOBYBaJIOCA aJjredpaiuHe piBHAHHSA, OJHAK OiJBII CYTTEBUM Y
PO3B’A3yBaHHI 3aJavi € MipKyBaHHSA IIPO oIy ¢irypu, Tomy Ta-
KWII MeTOJ OTPMMAaB Ha3BY Memool naou.

3adaua 7.

B KareTu npsaMOKYTHOIO TPUKYTHUKA JIO-
K PiBHIOIOTH 3 ¢cM i 6 cM. S3HAHIITEH TOBIK -
BK < KA Hy OiceKTpucHu IpsIMOTo KyTa.
Hauno: AABC (£C =90°); CK — bicek-
C A tpuca; BC =3 cm, AC =6 cm.

3uanrtu: CK.

Po3B’a3aHHs

Hexaii ABC TaHUN
NIPAMOKYTHUII TPUKYTHUK
(£C = 90°), y axkomy BC =
=3cm,AC=6cmiCK — 0i-
CeKTpuca IPSAMOro KyrTa.

Bsememo mo3HaueHHA:
CK = x. 3HaigeMo IOy
AABC nBoMa pi3HMMU CIO-
cobamu:

2) S s apc=Sapcx T Spacks

38

Yomy came Tak?

IInomyy AABC wMoxxkHa 3HAaii-
ab

™ 3a (popmyJo S :?, e a

1b — gBa KaTeTu.

Bicekrpuca posgimuira AABC
Ha IBa TPUKYTHUKU, IIJIOMI SKUX
HeBimomi. Ixmi mromi MoKHA
3HAUTH 3a HPOPMYJIOIO:

S —mnsiny,
A 9 Y

e m 1 n — CTOPOHU TPUKYTHU-
Ka, a Y — KYyT MiK HUMU, TOOTO
v=45°.

1



§ 1.3. 3a0aui i memodu ix po36’a3Yy6aHHA

+l -6x -sin45° = ﬁx + sin45° = Q
2 4 2
L6V2  9V2x S, aox = ~CK -CA - sind5®.
4 4 o2
ITpupiBHIOEMO IpaBi Ockinbrm
YaCTUHU PiBHOCTEI: Spase =Sapex T Saacks
o2 a Oicekrpuca CK e HeBimoMmoIO,
4 =9. TO OTPUMAEMO PiBHAHHS 3 OJHUM

) HEeB1JOMUM.
3Bincu x = 2\/5 . a

TooTo CK = 2\/5 CM.
Bionosiov. 2\/5 CM.

Memoo eéexmopie

I1106 3acTocoByBaTH METOJ BEKTOPiB 10 PO3B’A3yBaHHA 3aaadi,
MOTPiOHO BUKOHATHU TaKi mii:

1. IlepeBecTu 3amauy Ha MOBY BEKTOPiB, TOOTO PO3TJIAAHYTU
IesdKl mJaHl B 3ajadl BiAPi3KH AK BEKTOPH Ta CKJACTU BEKTOPHY
PiBHICTb.

2. 3AifiCHUTH IIepeTBOPEHHS OJIA BEKTOPHOI PiBHOCTi, KOPUCTY-
OUNCS BiAIIOBIIHMMM BJIACTUBOCTAMM il HaJ BEeKTOpPaMM Ta Bigo-
MIUMUI BeKTOPHUMMU PiBHOCTSAMMU.

3. IloBepHyTHCSA BiJl BEKTOPHOI MOBHU JI0 T€OMETPUYHOI.

4. 3anucaTu BiIIIOBiIb.

MeTon BeKTOPiB HalyacTilie BUKOPHUCTOBYETLCS i yac po3B’d-
3yBaHHA 3a7ja4, Y AKX BUMAracThCs JOBECTHU: TapajebHiCTh IPs-
Mux (BiZpisKiB), IMOAiJ Bipi3Ka B MEeBHOMY BiTHOIIIEHHi; IIT0 TpU
TOUYKU JIeXKaTh Ha OAHIN NPAMIiN; 110 JAHUU YOTUPUKYTHUK — Iia-
pajiesorpaMm (pom0, IPAMOKYTHUK, KBajapar, Tparmeiisa). IIpoisio-
CTPYEMO CYTh ITLOTO METOAY Ha IPUKJIAAl PO3B’ A3yBaHHA 3aJavi.

3adaua 8.

IloBeniTh, IO cepeauHN CTOPiH OyIb-
AKOTO ONYKJIOTO YOTUPUKYTHUKA €
BepIIMHAMU IIapaJjejiorpaMa.

Hauno: ABCD — 4YOTUPUKYTHUK;
K € AB, AK = KB;
L € BC, BL=LC;
Q € CD, CQ=QD;
PecAD,AP=PD.

HoBectu: KLQP — mapaJjejorpam.
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MOAYJb 1

JloBenieHHs1

1. IlepeBememo 3amauy Ha
MOBY BE€KTOPiB, 3aMiHMBIIU BiJ-

pisku BekTopamu: AB, AC, BC,
DC, AD, KL, PQ, BL, KB.

2. CKopucTraeMocsi IIPaBUJIOM
TPUKYTHUKA IJIS JOAABAHHSA BEK-
TOPiB:

AB+ BC = AC, KB+ BL = KL.

BpaxoByioun, 1110 KB = %AB

(K — cepenuna AB) i BL = %B—C;

(L — cepenuna BC), oTpumMmyeMo
PiBHICTB:

11—

KL:KB+BL=EAB+§BC=

_1aB.B0e)-Lac.
2 2

Or:xe, KL = %A—(f

Amnajyoriuao % = %A—C

3. Tomy KL = PQ. TobTO BEK-
TOPU OJHAKOBO HAIPSIMJEHi, Je-
’KaTh Ha IIapajeIbHUX OPIMUX
1 MalOThb OAHAKOBY AOB:KUHY. Lle
IOBOAUTH, 10 KLQP — mapaJe-
gorpam. III. B. #.

Memoo xoopdunam

CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

Yomy came tak?

IlepeBiBIIM 3amauy Ha
MOBY BEKTOPiB, OTPUMYE-
MO BHMOIY 3aJadi: JOBECTU
piBHicTH BekTOpiB KL i PQ.
Cxopucrasiucsa ITpaBU-
JIOM TPUKYTHUKa MOJid 3Ha-
XOMI’KeHHA CYMM BeKTOPIB,
MaeMO:

KB+ BL = KL,
AB + BC = AC.

Onguak KB = %A—B,

—_—

BL = 1 BC, romy KL = L AC.
2 2
Amnajyoriuao OTPUMYE-
Mo, 1m0 PQ = %TC

Or:xke, KL =PQ, mio u
BUMAaraJjocs JOBECTH.

Po3B’sa3yooun 3amauyy KOOPAMHATHUM METOIOM, CJIiJ, BUKOHATHU

Takl mii:

1. SanucaTtu reomMeTpUUYHY 3aJlauy MOBOIO KOOPAMHAT.
2. IlepeTBOopuUTH BUpPAa3 U1 OOUMCIUTHU OTO 3HAUEHHA.
3. IlepeBecTu 3HalifeHUU pe3yabTaT Ha MOBY reoMeTpii.

4. 3anucaTu BiIIIOBiIb.

MeTomoMm KoopAmHAT HaliuacTilile po3B’ I3yIOTh 3aaUi:
— Ha BiAIIYKaHHSA reOMETPUYHUX MiCI[b TOUOK;
— Ha JO0BeIeHHs 3aJIeKHOCTEeH MK JIHIMHUMHN ejieMeHTaMUu

reoMeTpuuYHuX Qiryp.
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§ 1.3. 3a0aui i memodu ix po36’a3Yy6aHHA

Po3s’asyroun 3agauy metomzoM Koop- Y14 B(0; b) C(a; b)
IUHAT, IOTPiOHO paIrioHaJIbHO BHOpaTU . ’
CUCTeMYy KOOPAWHAT: OJaHy (PIrypy CJIif
PO3MICTHUTH BIJHOCHO OCE€Ml KOOPAMHAT
TaK, 1100 AKHANOiIbIIIe KOOPAMHAT IIO- x
TPiOHUX TOYOK MJOPiBHIOBAJIO HYJIO, A(0; 0) D(a: 6)
a TaKOoX OJHOMY i TOMY caMOMYy YIC-
ay. Hampukiaan, KOOpAMHATU BEPIIUH Puc. 1.35
npaMokyTHuka ABCD moxxHa BubpaTu T
TakK, AK Ha pucyHky 1.35: A(0; 0), B(0; b), C(a; b), D(a; 0).

IIpoismtocTpyemMo cyTh MeTOAY HaA IIPUKJIAMI].

Jadaxa 9. "V Beio) ca+ i o)
JloBeniTh, 110 KOJIM B mapaJjejgorpamMma o
IiaroHaJi piBHiI, TO BiH HPAMOKYT-
HUK. A(0; 0) D(a; 0)

JloBeneHHs1

PoamicTuMo mapaJiesiorpamM y CUCTEMi KOOPAMHAT TaK, 1100
rioro BepmiuHau mMaaum koopauuHatu: A(0; 0), B(b; c), C(a + b; ¢),
D(a; 0), npuuomy a > 0, b = 0, ¢ > 0. 3a ymoBoro AC = BD. Bu-
pasuMo BiacTaui Mixk Toukamu A i C, B i D uepes ixXHi Koopau-
HaTU:

AC = \J(a+b-0)%+(c—0)2, BD = \(a—b)® + (0 - ).

Tomi(@+b—0)2 +(c—0)2 = (a—b)?+(0-c)?, abo

(@+b-0)7%+(c-0) =(a-b)?+(0-c)? sBincu4ab = 0.
Ockinbru a > 0, To b = 0, a e o3Hauae, 1110 Touka B(b; ¢) Je-

*KuTh Ha oci Oy. Tomy KyT BAD npamuii. 3Bifcu BUILINBAE, 110
napaJjegorpam ABCD — npaAMOKYTHHUK.

Memo0 zeomempuiHux nepemeopensb: MeTo I IIOBOPOTY, METOL
cuUMeTpil, MeToJ mapaJjeJbHOTO IIepeHeCeHHA, METO T'OMOTETII.

PosB’saA3yroun 3amadi MeTOOOM TIeOMeTPUYHUX IIEPETBOPEHbD,
PO3TJIALAI0Th HMOPAL 3 JaHUMM (irypamMu HOBi (irypu, gKi oTpu-
MaJIu 3 JaHUX 3a JOIIOMOT'0I0 TEBHOT'O IePETBOPEHHA. 3’ ACOBYIOTH
BJIACTUBOCTiI HOBUX (PIryp, IMMepPeHOCATH ITi BJIACTUBOCTI Ha JaHi (i-
Typu, a JaJi — 3HaXOo4ATh CII0Cci0 po3B’A3yBaHHA 3aauyi.

Ka:xxyTs, mo 3agaui, sKi pos3B’A3aHi MeTOAOM BEKTOPiB, MeTO-
IOM KOOPAWHAT, METOJAOM TeOMEeTPUYHHUX MHepeMillleHb, MeTOI0M
IJIONT Ta iHIMMMUW MeTOJaMU, V AKUX BUKOPUCTOBYETHCA OijbIlie
BJIACTUBOCTEN reoMeTpUUYHUX (Piryp, pos3B’dA3aHi zeomempuuHuMU
memooamu.
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

7 AT —

1.70°. IlepumeTp nmapasensorpama ABCD popiBuioe 20 cMm, cTOpo-
Ha AB = 5 cm. 3HaUAITh JOBXKUHY iHIIIOI CTOPOHU IIapaJiejiorpaMa.
BubepiTh piBHIHHSA, AKe € MOJEJIJIIO JaHOI 3amaui.

A)x+5=20; B) 3x + 5 = 20; Il 2x +5=10.

B) 2x + 5 =20; I (x+5) 2=20;

1.71°. IlepumeTrp mapaJiesorpaMa 3i CTOpoHaAMu a ¢M i b cM Ho-
piBHIOE 50 cM. 3HAUAITE CTOPOHU ITapaJesorpama. ImeaTudikyire

KOJKHiI yMOBi anreOpaiuHe piBHSAHHS, sSKe MOXKe OYTH MOIEJIJIIO
YTBOPEHOI 3a/ayi.

A)a:b=2:3; 1) (x+3+x)-2=50; A
B)a > b ua 3 cwm; 2)(x—2+x)-2=50; b
B)a > by 2 pasu; 3) (x +3x)-2=50; B
I')a <bwua?2cwm; 4) (2x + 3x) - 2=350; r
II)a <by 3 pasu. 5) (x + 2x) - 2=150. il

1.72° IleHTpabHUI KYT OMMUPAETHCA HA XOPY, AKA CTATYE IyTy
100°. 3HaiifiTh KyTU TPUKYTHUKA, YTBOPEHOTO CTOPOHAMM IIEHT-
PaJILHOTO KyTa I XOPA0I0. Y KasKiTh PUCYHOK, SKUUN € MOJEJIJII0 3a-

100° | @ K
i N

A) B) B)

1.73° ¥ woui 3 mentpom O TPOBENEHO AiamMeTpu 4 C
ABiCD (puc. 1.36). Kyr AOC y 17 pasis MeHIINii 3a '

CYyMY iHIINX TPHOX KYTiB, II[0 YTBOPUJIUCSI. SHAUTITH Y
Bnucanuii Kyt ABC. Q
A) 20°; B)40°; B)10°;, 1I)80°  1O)160°. ‘
1.74°. 3nanigiTh KaTeT, IpUJIEraInii o Kyta B 60°, D B

MPAMOKYTHOTO TPUKYTHUKA, TillIOTeHy3a SIKOTO I0-
piBHIOE 10 cM™.

A) 53 cm; DB)dcm; B) 10V/3 cm; IY) 25 cvm; D) 52 cm.

1.75° VY piBuobeapernomy TpukyTHuKy ABC no ocaoBu AC mpo-
BeseHo Bucory BH. Bigomo, o P, - =18 cm, P,z =12 cm i
AB :AC=35:8. 3HaliiiTh BiJHOIIIEHHS BUCOTU PiBHOOEIPEHOTO TPU-
KyTHUKa BH 5o tioro ocaoBu AC.

Puc. 1.36
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§ 1.3. 3a0aui i memodu ix po36’a3Yy6aHHA

3 3 1 4 5
A) —; B) —; B) —; I —; —.
)2 )8 )2 )5 Il)6

1.76°. Y npamoxkyTHuUKy (puc. 1.37), miaromajp SKoro JOPiBHIOE
13 cMm, mosuaueno Touku M, N, K i L — cepenunu ioro cropiua. Bu-
0epiTh reoMeTPUYHI TBEPIKEHH, K1 IIOTPiOHI O1d 3HAXOMKEeHH
nepumeTpa 4oTupukyTHuka MNKL.

1) OsHaueHHA IPAMOKYTHUKA;

2) BIaCTUBOCTI IPAMOKYTHUKA;

3) BJIaCTUBOCTI IPAMOKYTHOI'O TPUKYTHUKA;
4) o3HaUeHHA TPUKYTHUKA;

5) o3HAUEHHS CepPeaHbOI JiHil TPUKYTHUKA;
6) BJIaCTUBOCTI cepeaHbOl JIiHil TPUKYTHUKA;
7) 03HAKU MapaeIbHOCTI IPAMUX.

A)1,2,417; B)2,4,51i7; B)2,516; I'3,516; MM)3,617.

M B_6 ¢
L e o N 4
60°
° 1 1
K A K L D
Puc. 1.37 Puc. 1.38

1.77°°, 3naigiTh pagiyc KoJia, OIMCAaHOT0 HaBKOJIO IIPABUJILHOTO
TPUKYTHUKA 31 CTOPOHOIO 24 cM.

A) 442 cwm; B) 12 cm; 10) 8+/3 cwm.
B)12\/§ cM; 1‘)12x/§ cM;

1.78°°, O6uwmciiTh MmJIOMIIy mapaJjejorpaMa, ABi CTOPOHU SAKOTO
ITOpPiBHIOIOTHL 9 cM i 542 CM, a KYT MisK HuUMU — 45°,

A)452cm?;  B)45cm?; 1) 1542 cm2.
B)22,5v/2 cm?; T 22,5 cm?;

1.79°°. BubepiTh Tpu IIOCTIiJOBHOCTI IIPaBUJIBHOTO 3HAX O KEHHS
mromti piBHOOiuHOI Tpamelii ABCD (puc. 1.38).

1) BukopucTaHHA akcioMu BUMipIOBaHHS BiIpi3KiB;

2) 3HaXOIKeHHs CTOPiH YTBOPEHOTO TPUKYTHUKA;

3) ToBeeHHA PiBHOCTI IBOX YTBOPEHUX TPUKYTHUKIB;

4) ycTaHOBJIEHHSA BUY YOTUPUKYTHUKA;

5) BUKOpHUCTaHHA BaacTuBocTell yoTupukyTHuka BCLK.

A)1,4,5,2i3; B)5,4,3,1i2; 1)4,5,2,3il.
B)2,3,4,5i1; T1)3,2,4,5i1;
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

1.80°°. SHaigiTh pajgiyc BOucaHoro y pomo KoJia, AKIITO giaroHa-
JIi pomba mOpiBHIOIOTHL 6 cM i 8 cM.

A)4,8cm; B)3,6cm; B)2,4cm; I')1,8cm; 1) 1,2cwm.

1.81°. ¥V mpurytaury ABC mnpoBegeno mapajeabHo AC Bigpi-
30K DE (D € AB, E € BC). 3uatinits ctopony AB TpukyTHuka ABC,
KoJix Bigomo, 1m0 DE =4 cm, DB =6 cm, AC =10 cm.

1.82°. Bucoru nmapaJjesiorpamMa AOPiBHIOOTL 8 cMm i 12 cM, a KyT
Mixk HuMU — 60°. S3HARAITH IOy mapaJjejorpama.

1.83°. KaTeT npAMOKYTHOT'O TPUKYTHHUKA HOPiBHIOE 6 cM, a Me-
IiaHa, IpoBeAeHa 0 HbOI0, — 5 cCM. SHAUIITH TiIOTEeHy3y TPUKYT-
HUKA.

1.84°. OguH 3 KaTeTiB IPAMOKYTHOIO TPUKYTHHKA TOPiBHIOE
30 cMm, a pagiyc onrcaHOTo HaBKOJIO HEOrO KoJia — 17 ecm. O6uncaiTh
ILJIOIIY JAHOT'O TPUKYTHUKA.

1.85°°. CropoHUu TPUKYTHUKA JOPiBHIOIOTHE 29 cM, 25 cMm i 6 cMm.
SHaiAITh OOBKUHY BUCOTH TPUKYTHHKA, IPOBEeLEHOI JO0 HallMeH-
11101 CTOPOHM.

1.86°°. 3uaiigiTh NMJIOIMY IPAMOKYTHOTO TPUKYTHUKA, AKIITO 0i-
CeKTpuca rocTporo KyrTa OiJUTh IPOTUIECKHUN KaTeT Ha BIAPi3KM
3aBIOBXKKU 24 cm i 51 cMm.

1.87°°. ¥V TpuKyTHUKY OJHA CTOPOHA AopiBHIOE 24 cM, MemiaHa,
nmpoBeneHa 0 Hel, — 14 cMm, a pisHUIA ABOX iHIIMX CTOPiH — 8 CM.
O06uuCIiThL IEPUMETD TPUKYTHHUKA.

1.88°°. ¥V TpukyTHUKY OBi CTOPOHM i MegiaHa, IpoOBeJeHa 3 Bep-
IMUHU KyTa, YTBOPEHOTO HUMMU, BiAIIOBiAHO AOpPiBHIOIOTHL 14 cm,
22 cmi 14 cm. OOUmCIIiTh IEPUMETP TPUKYTHUKA.

1.89%. ¥V tpuxyraury ABC nposegeno menianu AA,, BB, CC,.
Iosexits, mo AA; + BB, + CC; = 0.

1.90°°. loBexiTh, 1110 cepeaHY CTOPiH PiBHOOEAPEHOI TpaIeIii €
BepmimHaMu pomba. (BukopucraiiTe pisHi MeTon1 po3B’ A3yBaHHA.)

1.91°°. ¥V kBagpar BIucaHo KoJio pagiyca R. JloBemiTs, 1110 cyma
KBaJIparTiB BifcTaHel BiJi JOBLIBHOI TOUKHU KO0JIa 40 CTOPiH KBajapaTa
cranaimopiBaIOE 6 R2. (BukopucraiiTe pisHiMeTOIN PO3B’ A3yBAHHA. )

I'eomempia — ofHa 3 HalifaBHIININX Ma-
TeMaTUUYHUX HayK. CBiueHHSA HPO MHepIii
reoMeTpuYHi (paKTU BioOpasKkeHo Ha BaBU-
JIOHCBKUX KJWHONUCHUX TaOJUIAX, €TU-
MMeTCbKMX IIamipycax Ta IHNIUX AxKepesax
(VI-III cT. o H. e.).

HasBa maykm «reomerpifi» — JIaBHBbO-
rpeIbKoTro mMoXoKeHHA. BoHa cKkiaagaeTh-
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3 aimonucy zeomempii

csA 3 IBOX JaBHBOT'PEIBKUX CJIiB: «geo» (reo) — 3emns i «metreo»
(MmeTpeo) — sumipiow. ¥ PO3BUTKY IeoMeTpil MOKHa BKas3aTU 4o-
mupu OCHOGHi nepiodu.

Ilepwuii nepiod0 — 3apoaskeHHA reoMeTpil Ak Hayku. Bin Bif-
oyBaBca y CraponmaBubomy €runti, BaBusoni Ta I'pertii (mpubiius-
HO o V cT. 1o H. e.). Came B 1elil yac yueHi reoMeTPU BCTaHOBUJIN
MepIi 3arajbHi 3aKOHOMIPHOCTI B IPUPOJA1 Ta BIATBOPMJIM IX Ha
3aJIEKHOCTAX MisK reoMeTpuuHUMU BeanmumHamMu. OCHOBHOIO IIPO-
0JIeMOI0 TeOMeTpPiB TOro mepiony OyJao OOUMCIeHHS AeSIKUX IIJIOI]
i o0’emiB. Jloriunux oOTr'PyHTYBaHBb y 3ajauax OyJo Iy:Ke MaJo.
B ocHOBHOMY reoMeTpUUYHi BJIACTUBOCTI BUBOAMJINCA 3a IMPaKTUU-
HUMM CIIOCTEPEKEeHHAMU, MOITYKOM 3aKOHOMipHOCTell, BUKOPUC-
TaHHAM JOCBioYy, TOOTO €eMIIiPUYUHO.

Apyzuii nepiod — (opMyBaHHA reoMeTpil y CTPYKTypHY CH-
cremy. ¥ VII cT. 1o H. e. reomeTpia Oyjaa «mepeHeceHa» 3 €runty
B I'perito. Ilig wac 1mporo mepioay reoMeTpu IIpalfoBaJju Hal CH-
cTeMaTH3aIli€l0 HAaKONWYEeHMX 1 HOBUX B3HaHb, BCTAaHOBJIIOBAJIU
3B’A3KU MiK reOMeTPUUYHUMU (PAaKTaMU, BUPOOJIAJIU IPUNOMHU JI0-
BeJleHb. ¥ PO3BUTOK MaTeMaTHUKM, 30KpeMa reoMeTpii, y Ieu me-
piox sHauHUM BHecok 3poobusu Iliparop, Ilinaroun, Apicrorean, ®Pa-
Jnec, Amaxkcurop, lemokpir, EBkain. ¥ kuausi «Hauama» EBKiiza
c(hopMyJIbOBAHO IMIOHATTSA PO (pirypy, Ipo reoMeTPUYHI TBEPAKEH-
HsA Ta IPO J0BeAeHHsA. BoHa € aKTyaJIbHOIO 1 1O HAIIIUX AHIB.

Tpemii nepiod — NONMOBHEHHA reoMeTpil HOBUMM METOJAMHU.
PosnounnaeTsea men mepion y meprimait mojgoBuHI XVII cr. @paH-
mys3bKuit yuenuii Pene [lekapt yBiB meTon KoopauHart. Ile Oyio Be-
JIUKUM JIOCATHEHHAM, TPiyM(poM, AKNI 3yMiB OB’ A3aTH TPU HAYKU:
reoMeTpito, ajaredpy i mMaremaTWyHUM aHajis. BukopucranHa Me-
TOJIB X HAYK y reoMeTpil JaJio 3MOT'y CTBOPUTH HOBi HayKU, AKi
OyJsiz TicHO OB’sI3aHi 3 €BKJIiZOBOIO reomerpieto. Ile — anamiTuuna
reoMeTpisd, a IidHiie — audepeHIialbHA TeoMeTpisd, IPOeKTHUBHA
reoMeTpis, HapucHa reoMeTrpid. TakuM YMHOM, €BKJILTOBA TreoMeT-
pia migHAJgacA Ha AKICHO HOBUM CTYHNiHbL HMOPiBHAHO 31 cTapoJaB-
HbOIO TeoMeTpieto. Y Hill mouay posradamaTUCAa 3HAUHO 3araJIbHIITI
(irypu Ta BUKOPHUCTOBYBATHUCSA CYTTEBO HOBIIIli METOAM.

Yemeepmuil nepiod — CTBOPEHHSI HEEBKJIITOBOI reoMeTpii. 3a-
IMOYaTKyBaB HoOro pociicbKkuii yueHuii MukoJsa IBamoBuu Jloba-
yeBchbKUM. Bin y 1826 poiri Bmepiie 3a mepiof, 1110 TPUBaB IIOHA/
2000 poxkiB, BiAKPUB MOIKJIMBOCTI IJsI CTBOPEHHS HEEeBKJIIIOBUX
reomeTpiti. Hum OyJsia moOyamoBaHa 30BCiM HOBa, HEEBKJiTOBa reo-
MeTpid, AKY Telep Ha3uBalOTh reoMeTpieio JJobaueBCchKOTO.

Oco0simBicTh HOBOTO mepioAy B icTopii reomerpii, posmouyaToro
M. I. Jlo6baueBCcbKUM, IIOJISATAa€ B TOMY, IO ITicJd HOTO reoMeTpii
moYyaJgu PO3BUBATHCA HOBI reOMETPHYHI Teopii, HOBI «reoMeTpii»
Ta BIAIIOBIZHI y3arajJbHeHHS caMOIro IIpeaMeTa reomeTrpii. ¥ 1ei
ImepioJ BUHUKJIO IIOHATTS IIPO Pi3HOBUAU IIPOCTOPY (TEPMiH «IIPO-
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

CTip» y HayIli Mae Pi3HUM 3MicT: 3 OJHOTO OOKY, Ile 3BUUaNHUNA pe-
aJIbHUH IIPOCTIipP, a 3 APYroro — abCTpaKTHUM «MaTeMaTUUYHUN IIPO-
cTip»). OxHi Teopil cKkaagaancsa BcepeanHi eBKJIITOBIX IreoMeTpi,
y BUIISAAL 11 0COOJMBUX PO3IiIiB, a Hi3HiIlIe OTPUMYyBaJIU CTATYC
caMocriiHocti. A immri — moxiouo reomerpii JlobaueBCcrKOr0o, BBO-
IUJIN 3MIHM aKCiOM 1 CTPYKTypyBaJIiCA Ha OCHOBI IMUX 3MiH, y3a-
raJbHIOIYM Ta OyAyIoUun HAYKY.

Came Tax Oyso crBOopero reomerpito Pimama (I'eopr ®Ppimpix
Bepuxapa Piman (1826—1866) — Himenbkuii yueHuit) Ta ii ysa-
raabHeHHA (1854—-1866), aAKi 3SHANILIN BaKJIMBEe 3aCTOCYBAaHHA B
Teopil BiZHOCHOCTI, y MexaHiIli Ta iH.

Y mkinmbHOMY Kypci Mum BuBUaemMo reometpiro EBkiaima. Ile-
pekJiaB KHU)KKY «Hauama» yKpalHChKUII MaTeMaTHK Mwuxanjo
€ropoBuu Barrenko-3axapueako (1825-1912) y 1880 pori. Ha
OCHOBIi ITi€el KHMMKKU HaNNCAHO M NUMIIYThCA Pi3HI MiAPYYHUKM
3 reomerpii. Hanpukmaan, BuKJIagaHHA reoMeTpil B pagdHCBKIN
m1KoJIi Mai:ke go 1982 poky 3mificHIoBaJIoCS 3a HiAPYUYHUKOM PO-
cificbxkoro megarora-marematuka A. II. KucemboBa (1852—-1940).
Y 1980-x pokax 0yJi0O CTBOPEHO HOBUM HaBUAJbHUM IIOCIOHUK, Ha-
nucauuii yKpaincbkum marematukoMm O. B. Iloropenosum, aKui i
HUHI € B 0i0JIioTeKax 3arajJbHOOCBITHIX HABUAJbLHUX 3aKJIAIIiB.

Crorogui reomeTrpis € 0araToBeKTOPHOIO i TaKOIO, IO IIBUJ-
KO PO3BUBAETHCA B PIBHUX CYKYIIHOCTAX MaTeMaTUUYHUX TeOpiu,
SIK1 BUBYAIOTH PidHiI mpocTopu Ta ixHi (irypm. 3HAUHUN BHECOK Yy
reomMeTpito 3pobusu ¥ Hamti BiTumdHAHI reomerpu: M. B. Octpo-
rpagcbkuii, O. M. Actpsab, A. II. Kuceawsos, O. II. ArekcaHapos,
A. M. Kosxmoropos, O. B. IToropeJjioB Ta iH.

5

(e 3anuTaHHA AN CAMOKOHTPOIO

1. fIKi pirypm Ha TIOMIMHI € OCHOBHUMU ?
2. ki mOHATTA € O3HAYYBAHUMU, a IKi — HEO3HAUYBAHU MU ?
3. IIlo Take akcioma; Teopema?
4. SIKi ocHOBHI BJIACTUBOCTI HAJEXHOCTI TOUOK i IpAMUX ?
9. AAKuii Biipi30oK HAJEKUTD IMiBIJIOIIMHI?
6. fIKi ocHOBHiI BJIACTMBOCTI B3a€MHOT'O PO3MIIIEHHS TOUOK HAa
OPAMiN; TJIOITMHI?
7. $IKi ocHOBHIi BJIaCTMBOCTI BUMipIOBaHHSA BiIPi3KiB; KyTiB?
8. fIKi ocHOBHI BJIaCTUBOCTI BifKJIaJaHHA BigPisKiB; KyTiB?
9. HasBiThb BJIacTUBICTh MapayieIbHUX NPAMUX.
10. fdxa cTpyKTypHa modyoBa maaHiMeTpii?
11. ¥V axomy BUIIAAKY TPU TOUKHU IJIOIMUHU OYAYTH PO3MiIlleHi Ha
ONHIiN IIPAMIN?
12. IITo Take o3Hauenua? HaBemiTh NpuKJIagy 03HAYEHbD.
13. ke MoKJIMBe PO3MIIIIEHHS TPHOX TOUOK HAa IIJIOMIMHL?
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14. fIxi mpami HasWBaIOTHCA MapaIeIbHUMU; TePHeHIUKYISAPHIMU ?

15. fIK BUBHAUUTH KYT MiK IIPAMUMH, III0 IEPETUHAIOTHCS ?

16. ki KyT; Ha3UBAIOTHCA CYMiKHUMU ; BEPTUKAJIbHUMU ?

17. dAxky BiIacTUBiCTH MAIOTh CYMisKHiI KyTH; BePTUKAJIbHL?

18. Ak moBOAATEL MapaieIbHICTh MIPAMUX ?

19. fIK Mmo:kyTh OyTH pO3MiIIeHi KoJjo i mpsama?

20. ki BracTuBOCTi Mae foTuuHa 40 KoJia?

21. fIKki MHOrOKYTHUKM Ha3MBAIOTLCS IIJIOCKUMU ?

22. fIKi KyTu Ha3WBAIOTHCSA BIIMCAHUMU B KOJIO?

23. fAka sajieKHIiCTh MisK BIIMCAHUM 1 IIeHTPAJIbHUM KyTamMu?

24. {1k 3HaliTH IIEHTP KOJIa, BIIMCAHOTO B TPUKYTHUK i OIMMCAHOTO
HaBKOJIO HbOTO?

25. fIxki sarangbHi (opmMysn MTOB’SA3YIOTh CTOPOHY IIPABUJILHOTO
n-KyTHUKAa 3 PaJiycoM BOMCAHOTO KoJja?

26. fIxki sarangbHi (opmysin MTOB’A3YIOTH CTOPOHY IIPABUJIBLHOTO
n-KyTHUKA 3 PaJiycoM ONMCAHOIro KoJa?

27. fIka BIacTHUBiICTh HMEePHEeHIUKYJIAPA, IIPOBEJEHOTO Uepesd cepe-
IUHY X0pau KoJja?

28. fIka s3aje:xXHiCTh MisK KaTeTaMM i TiIOTeHY3010 B IPSIMOKYTHO-
MY TPUKYTHURY?

29. HazBiTh BJIaCTUBICTh MeAiaH TPUKYTHUKA.

30. HasBiThb BitacTBOCTI OiceKTpuCH KyTa TPUKYTHUKA.

31. fIK 3a TPiliKOIO eJTeMeHTiB TPUKYTHUKA, cepel SKUX OAWH JIi-
HiliHMI, MOKHa 10oTro po3B’sa3aTu?

32. dAki TeopeMu gomoMaraimTh IIPU PO3B’ A3YBAHHI TPUKYTHUKA?

33. Ak BU3HAUNTU BUJ YOTUPUKYTHUKA?

34. fIx nmepeBipuTH, 1110 JaHUN YOTUPUKYTHUK € IIapajieJJorpaMoM;
OPAMOKYTHUKOM; POMOOM; KBaJpaToOM; TPamleIieio?

35. Aki ymMmoBU BU3HAUAIOTh iCHYBaHHS TPUKYTHUKA?

36. fAKi MHOTOKYTHUKY € PiBHUMH, a AKi mOgi0OHIMMI?

37. Axi popMmysu MOKHA BUKOPHCTOBYBATH JIJIA 3HAXOIKEeHHA ILJIOIITI
rmapaJjejorpamMa; IpAMOKYTHHKA; poM0a; KBagpara; Tpamerrii?

38. fIKi meToau po3B’A3yBaHHA 3a4a4 BU 3HAeETe?

39. fIK pos3B’A3aTu reoMeTPUUHY 3a4auy aaredpaiuHuM MeTOLOM ?

A\ _Tect ana camokonrponio

®Yacmuna 1

3aBmanHa 1—16 maroTh BapiaHTH BiNoBigeu, 3 IKUX IIPABUJIb-
Ha Titsku O/THA a60 KOHKpeTHa KidbKicTh. BuGepits npaBuiabsHy
BiIIIOBIOb.

1°. BusHauTe BeJIWYMHU KYTiB, IO YTBOPUJIUCS IIPU IePETUHI
IBOX IPAMUX, AKIITO OOUH 3 HUX JOPiBHIOE 26°.
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

A) 64°,116°,64°; B)26°,116°, 116°; 1) 141°, 52°, 141°.

B) 126°, 64°, 126°; T') 26°, 154°, 154°;

2° YKaKiTh PUCYHOK, 3a JaHUMHU IKOT0 MOYKHA 3POOUTH BHUCHO-
BOK, IIIO IPAMIi a 1 b — mapaJieabHi.

/ a
24° a 9240 176° b
1%%/ b ¢

B)

3°. ¥V npamoxyTHury ABCD niaronani B C
AC i BD, neperuHaouuch y Toulti O, yTBo-
piofoTh ZAOB = 84° (puc. 1.39). Buaiinirs 0
Besmuuuny ZOBC.

A) 21°; B) 48°; IT) 63°. A D

B) 42°; I') 24°;

4°, 3HaIiThL IJIOHIYy KBaapaTa, HaBKO-
JIO SKOT0 OIIMCaHo KO0JIo paaiyca R.

Puc. 1.39

A)R?’V2cem?; B)2R%cm?; 1) 4R2 cm2.
2
B) i 2\/5 cmZ; I) 2R%\/2 em2;

5° 3HaumiTh IOy Tpalelii, cepegHs JiHiA AKOI JOpiBHIOE
12 cm, a Bucora — 6 cM.

A)144 cm?; B)18cm?; B)b54cm?; TI)36cm?; D) 72 cm?.

6°. O0uwmciiTh mepuMeTp PiBHOOEAPEHOTO TPUKYTHUKA, AKIIO
KO0JIO, BONCaHEe B TPUKYTHUK, TOYKOIO HOTUKY ALIUTH HOT0o OiuHY
CTOPOHY Ha BiipidKu 3aBHOBKKU 4 cM i 5 ¢cM, paxyouu BiJ, OCHOBH.

A) 23 cwm; B)22cm; B)26cm; I')27cm; ) 28 cm.

7°. TocTpuii KyT IPAMOKYTHOI Tpamerlrii B 5 pasiB MeHIITIH Bif ii
TYIIOTO KyTa. SHAUIITh BeJIUUNHY TYIIOT0 KyTa.

A) 120°; B) 135°; B) 144°; I') 150°; 1) 160°.
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8°. 3uaigiTh BiIHOIIEHHA KYTiB, YTBOPEHUX JTOTUYHOIO, IIPOBE-
IeHor uyepes Touky C meaxoro Koja, ta gsoma xopgamu CB i CA,
KoJu Biomo, 1110 AB — nmiametp i ZCOB = 36° (puc. 1.40).
A)1:5; B)1:7; m1:2. a ¢
B)1:6; M1:4;

9°°, IlepuMeTp KBaJpaTa JOPiBHIOE 20\/5 CM. 367
Busznaure pajmiyc KoJja, OONHNCAHOTO HAaBKOJIO
KBajapara.

A) 2,5cm;  B) 5cwm; IT) 20 cMm.

B) 4 cwm; I') 10 cm; A

10°°. 3uaiaiTe pisHUIIO KYyTiB [ i o, Kogu
Bimomo, 1m0 xopaa AB = R, ne R — paziyc KoJia Puc. 1.40
(puc. 1.41).

A) 30°; B) 60°; ) 120°.

B) 45°; I') 90°;

11°°. Paxgiyc koJjia, ommcaHOTO HaBKOJO KBaJpaTa, TOPiBHIOE
82 cm. O6umciTh ImepuMeTp KBajapara.
A)32cm; B) 3242 cm; B)16cem; TI')64cm; ) 16+/2 cm.

12°°, 3maiigiTs MmOy B3aIITPUXOBaHOI dYacTUHM (irypu
(puc. 1.42).

A) (2n — 2) em?; B) (8 — 2n) cm?; 1) (4 — 21) cm?.
B) (2 — 21) cm?; I') (2n — 8) cm?;

13°°. Busnaure rpagycuy Mipy Kyrta x (puc. 1.43).

A) 120°; B) 75°; 1) 45°.

B) 60°; I') 105°;

A a 120}7/ x()\
AN TN
NN A

Puc. 1.41 Puc. 1.42 Puc. 1.43

14°°. ¥ rou1i, pagiyc skoro mopiBHIoe 13 ¢cM, IpoBeneHO XOPAY 3aB-
TOBXKKU 24 cM. SHAHITH BiicTaHb Bifl IleHTPa KOJa 40 JaHOI XOpIu.

A)10cm; DB)l1l2cm; B)13cm; TI')5cwm; ) 1 cm.

15°°. 3HaiAiTh IJIONTY IPAMOKYTHOIO TPUKYTHHKA, TiIOTEeHY3a
sskoro pmopiBHioe 20 cM, a oguH 3 KaTeTiB — 16 cM.

A) 96 cm?; B) 120 cm?; B) 160 cm?; T) 192 cm?; [I) 240 cm?.
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MOAYJb 1 CUCTEMATUSAIIA TA Y3ATAJIbHEHHSA ...

16°°. O6unCaiThL IOy TPUKYTHUKA, OB CTOPOHU AKOTO JOPiB-
HIOIOTE 64/2 cM i 8 CM, a KyT MisKk HUMHU — 45°.

A) 48 cm?; B) 24 cm?; B) 96 cm?; T')12cm?; II) 1272 cm2.

e Yacmuna 2

Po3B’sa:kiTh 3aBmaHHa 17—28 3 KOPOTKUM 3aITMCOM X0y MipKYy-
BAHb.

17°. 3HaiAiTh BiICOTKOBE BiIHOIIEHHSA OLJBIIIOTO i3 CYMisKHMX
KYTiB JJO MEHIIIOT0, AKIIIO CYMa TPhOX KYTiB, YTBOPEHUX IPU IIepe-
TUHi IBOX IPAMUX, fopiBHIoEe 240°.

18°. 3HaiigiTh CyMy ABOX TOCTPUX KYTiB, YTBOPEHUX IPU II€PETH-
Hi IBOX IapaJjeibHUX MPAMUX CiUHOI0, SKIIO OAUH 3 HUX y 3 pasu
OlybInIMii 3a IPYTUiA.

19°. 3 TouKm KoJia MPOBEeIEeHO ABi B3a€MHO IIePHEeHIUKYJIAPHI
XOPAU 3aBIOBKKU 8 cM i 15 cm. 3HaaiTh paaiyc KoJia.

20°. 3 TOuKM KoJia IPOBEJIEHO IBi XOpau, AKi YTBOPIOIOTH KYT
30°. 3HaimiTh JOBXKUHY BipisKa, IO CIOJYyYaE iXHi KiHIIi, AKIIO
pamiyc KoJja JOpPiBHIOE 5 cM.

21°. Xopaa 3aBIOBKKU 8 CM BifmajieHa BiJ IleHTpa KoJja Ha 4 cM.
SHaUIIiTh JOBKUHY KOJIa.

22°. CTopoHa NPaBUJIBHOIO IMIECTUKYTHUKA AOPiBHIOE 6+/3 cm.
SHaIiThL pagiyc KoJia, BIIMCAHOTO B IIECTUKYTHUK.

23°. Biuni cropoHm Tpamerlrii, onmrucaHol HaBKOJIO KoOJa, BigHO-
cAThCA AK 7 : 9, a cepenusa giHia gopiBHIoe 32 cM. SHAUAITH OiuHi
CTOPOHMU Tpamerrii.

24°. Y koJio pazgiyca 4 cM BIIMCAHO Tpallellilo, JiaroHajab AKOI €
0iceKTPMCOIO TOCTPOro KyTa i YTBOPIOE 3 MEHIIIOI0 OCHOBOIO Ky T 30°.
3HaNAITh BUCOTY TpameIrii.

25°. Bimomo, mro gBa Bigpisku AC i B C
BD mneperuHaioTbcsa B Toulli O, mpuuomy
AO=0D,CO=B0O,BD=20cm,CD=14cm 0
(puc. 1.44). 3HaligiTh epuMeTp TPUKYT-
Huka AOB. Aé »D

26°. YV Tpuryrauky ABC /A = 45°,
/B =60°, BC = 3\/6 CcM. SHAHIITh JOBKUHY
croponu AC.

Puc. 1.44

27°. liaronaJji pomba BimHOCATHCA AK 5 : 12, a #ioro 1molrna Jo-
piBaIOE 120 cM?. S3HAlAITH IepuMeTp poMoOa.

28°. Bucora BD tpurytHuka ABC pinuthk #ioro cropony AC
Ha Bigpisku AD i CD. 3uaigiTh HoB:KuHY Biapizka CD, AKIIO

AB=2J3 cm, BC=5cm, LA =60°.
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Tecm 015 cAMOKOHMPOJLIO

® Yacmuna 3
Po3B’sakiTh 3aBmaHHa 29—32 3 MOBHUM OOI'PYHTYBaAHHSIM.

29°*. Biuna cTopoHa pPiBHOOEAPEHOTO TPUKYTHUKA TOPiBHIOE
26 cm, a Bucora, omyireHa Ha ocHOBY, — 10 cm. Busuaure pagiycu
KiJI, BIMCAHOTO y TPUKYTHUK Ta ONMCAHOT0 HABKOJIO HHOTO.

30°°. BicekTpuca npAMOro KyTa IiJUTh IIIOTeHy3y Ha BiApisdKku
y BigHOIIeHHi 5 : 12. O0UnCIiTh IepuMeTp TPUKYTHUKA, AKIIO Me-
IiaHa, IpoBeJeHa IO riIloTeHy3u, JopiBHIoe 26 cM.

31°°. JIBi cTOpOHU TPUKYTHUKA JOPiBHIOIOTH 3 CM i 5 cM, a Mefia-
Ha, IIPOBeJieHa 0 TPEeThOIl CTOPOHU TPUKYTHUKA, — 3,5 cM. SHAHAIITh
KYT TPUKYTHUKA, OOMEKeHOro JaHNMU CTOPOHAMU.

32°°. Jliaronasb piBHOOIUHOI Tparmerlii JiiuTh BUCOTY, IIpOBeie-
HY 3 BEPIINHHU TYIIOrO KyTa, Ha BiApisKu; 3aBAOBXKKN 15 cm i 12 cwM,
a OiuHa cTopoHAa Tparmellii JopiBHIOE ii MeHIIili OCHOBi. SHAHIITH
IIJIOIITY Tpalleii.
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» OcHoBHI MOHSATTS cTepeomeTpii

» Akciomu cTepeomeTpii

» Hacnigku 3 akciom crepeomeTpii

4 [lpbocTopoBi reomeTpu4Hi Qirypu

P [Mo6ynoBa HaiNPOCTILLMX Mepepi3is:
Kyba
rNpPsSIMOKYTHOIO napajJsieserninena
rnipamigm

OnpauloBaBLUK Liei MOAYAD, BM Ai3HaETeCs:

AK1 IIOHATTA B CTEPEOMETPil € He0O3HAUYBAaHUMMU, a AKi — 03HAaUyBaHUMU;
sKa JIoTiuHa Imo0ymoBa cTepeoMeTpii;

K1 akcioMu 3aKJIaleHO B CTPYKTYPHY OyZOBY CTepeoMeTpii;

SIK aKCiOMU BILIMBAIOTH Ha IIOAAJBIITY ITOOYI0OBY I'eOMeTpii;

SIKi OCHOBHI BJIACTHMBOCTI MalOTh HANUMIPOCTIiIli (pirypu ImpocTopy;

K BUBHAYAETHCS €IMHA IIJIOMINHA;

YUM BiIPiI3HAIOTHCA MJIOCK1 (DIrypHu Bi HEIIJIOCKUX;

K BUKOHYIOTBH IIepepis pirypu;

SIK o0y ayBaTH mepepis KyOa, mipaminu, mapaJjeJeninena mIoIIHOIO,
sIKa ITPOXOAUTH Yepe3 TPU TOUKH;

® g noOyayBaTu mepepis Ky0a, mipaminu, mapaJjeJemninena mIOIIHOIO,
sIKa ITPOXOAUTH Uepe3 IPSAMY i TOUKY mo3a Helo.



MOAOVYJib 2 BCTVII 1O CTEPEOMETPII

OcHOBHI IIOHATTA cTepeoMeTpii.
AxkciomMu crepeomerpii

fAK rosopuyock y § 1.1, reomeTpisa — 1me HayKa Ipo BJIaCTUBOC-
Ti reoMeTPUUYHUX PIryp, AKa CKJIATAETHCA 3 ABOX UYACTUH: NJAAHI-
mempii Ta cmepeomempii. Ilnanimerpiro — po3ais reomeTpii, y AKO-
MYy BHBYAIOTh BJACTHUBOCTIL (piryp Ha IJIOIIMHiI, B ByKe BUBUILIMN.
Y Mmoxymai 1 cucreMaT30BaHO I y3araJabHeHO (DAKTHU i BJaCTHUBOCTI
nias Takux piryp. CrepeomMeTpiro BMBUAIOTEH y CTapHINX KJacax. Ile
PO3aiJa reomMmeTpii, y AKOMY BUBUAIOTh BJAaCTUBOCTI (hiryp y mpocTo-
pi. CxeMaTU4HO Iie BUTJISTA€E TaK:

I'eomeTtpia
IInamimerpis Crepeomerpis
Bzaemue -
. Koo i
PO3MiIlleHHA MHOTOKYTHUKU ? ? ?
KpyT

MIPAMIX

ITapanenpHi HepeTH.IfaIOTMEH Onyxui Heonyxkai
B OMHIi¥ TOYILi
IIpaBuabHI HenpaBuabHi

— .\

Brucasi B KoJio . .
Broucani Onucasni

i ommcaHi HaBKOJIO T
HONA B KOJIO HaBKOJIO KOJIa
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§ 2.1. Ocro6Hi nonammas cmepeomempii. Akciomu cmepeomempii

CrepeomeTpida ckJazae APYyry YacTUHY reomerpii. @irypm, axi
BUBYAIOTHCA B Hill, TAKOK HA3WBAIOTHCA 2€0MEMPUUHUMU (pizypa-
Mu abo Kk npocmoposumu. Ha pucyHKy 2.1 300pakeHO desaKi IIpo-
CTOPOBI (hirypu: mipamiga, mapaJjejemnimnen, KOHyC, TUJIIHIP.

Puc. 2.1

Haranmaemo, 1110 cTpyKTypa JIOTiuHOI IT00yA0BY ILJIaHIMeTpil Mae
BUTJIA:

OcHoBHi . OsuauyBani Teopemu,
Axciomu .
MMOHATTS MMOHATTS 3amaui

\\ /
; HUME%;i;

OcKiJgbKM cTepeoMeTpisa — apyra ckKJiagoBa reoMeTrpii, To BOHa
Oynyerbcs Tak camo. [lesdaKi moHATTA € ocHosHuMu (Hailnpocmiwiu-
MU, Heo3HayysaHumu). [{na Hux popMyTI0I0THCA OCHOBHI BJIACTU-
BOCTi — akciomu, a gajii po3radanaloThCA 1HINL O3HaUyBaHI HOHATTS
Ta IXHI BJaCTHUBOCTI.

3po3yMiyio, 110 Bci ¢irypu, AKi posraapmaancsa Ha IIJONIMHI,
MOJKHa poarisagaTu i y npoctopi. Tomy ocHOBHI (hirypu (IIOHATTS)
ImJaaHiMeTpil — Touka i mpAMa — aBTOMATHUYHO CTAIOTh OCHOBHUMMU
(dirypamu crepeometpii. OnucyooTbcad BOHU TaK caMo. Y HIPOCTO-
pi posrisimaeTsea Ie OfHA OCHOBHA (irypa — naowurna. Ii MoxkHA
YVSABUTHU SK ileaJIbHO TJIaJleHbKY IMOBEPXHIO MOMIKM, IIOBEPXHIO ap-
KylIlla mamnepy, AKi IIPOAOBKeHi B yCi CTOPOHU OO0 HECKIHUEeHHOCTI.
ILmomuny po3yMilOTh TAKOMK AK MHOKUHY TOUOK.

Ha 6a3i ocHOBHUX MOHSATH BU3HAUAIOTLCSA iHIITL OCHOBHI O3HAa-
yyBaHi IIOHATTA: BifCcTaHb MiK TOUKaMM, BiIpi30K, IPOMiHb, TPU-
KYTHUK 1 T. 1.

IIpama — migMHOMKMHA TOUYOK ILJIOIIIUHY, BiAPi3oK — MiAMHOMKH-
Ha TOYOK mpaAmoi. [leAka miAMHOKMHA TOYOK IIJIOIITUHU € IIJIOCKUM
TPUKYTHUKOM, YOTUPUKYTHUKOM i T. I., a JedKi — HEILJIOCKUMMU
(irypamu. IIpocTip ckiIazaeTbca 3 HeCKIHUEHHOI MHOKHUHU TOUOK.

Ot:xe, y cTepeoMeTpil OCHOBHUMU (pirypamu (IIOHATTAMM) € MOY-
Ka, npama i naowuna. i monATTa HeosHauysani. KosxHa mmpocTo-
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MOAOVYJib 2 BCTVII 1O CTEPEOMETPII

poBa reomMeTpuuHa (irypa CKJaJae€ThCA 3 MHOMKMHU TOUOK. P03-
rJIAHeMO Ky0 Ha pucyHKY 2.2. Y HbOro 8 BepmiuH (Touku), 12 pebep
(uacTuHu npaAMux) i 6 rpaneit (vactTunu naoiMuH). ['panamu Kyba €
KBagpaTu — (pirypu miaHiMmeTpii.

B c, Y crepeomerpii posriamaeTbes OinbIie Of-
Hiel maomuuu. IIpocTip ckIagaeThea 3 0e3riui
IJOIIUH, IPAMUX 1 TOUOK. ToMy BCi akcioMm

1 mranimeTpii (quB. § 1.1) maroTs MicIe i B cTe-
B' | __|c peomerpii. OpHak npu npomMy Oeaxi 3 HUX Ha-
o o6yearomv inwozo 3micmy. Tak, axcioma I, y
AL D IJIaHiMeTpil CTBEPHAMKYE, IO ICHYIOTHh TOUYKU
1103a JAaHOIO IPAMOIO HA NAOWUHL, Y AKiU Je-
Puc. 2.2 KUTH TpaMa. CaMe B TAKOMY PO3YMiHHI g aK-
cioMa 3acTocoByBaJiach y IpoIleci mo0yaoBu reoMeTpil Ha IIJIOIIH-
Hi. Temep msa akcioma cTBepAKy€e B3araji iCHyBaHHS TOYOK, AKi
He JIe;KaTh Ha JaHill npaMiil y npocmopi. 3 Hel Ge3nocepeIHBO He
BUIIJIMBAE, IO iCHYIOTh TOUKU I103a JaHOIO IIPAMOIO Ha IJIOMIUHI, ¥
SAKiN 1eKuTh npama. Ile moTrpedye BiKe celiaJbHOTO JOBEAeHHS.
dopMyaIOBaHHSA JeAKUX aKCioM IJIaHiMeTpil SK aKkcioMm cTepeo-
MeTpil moTpedyOTh yToOuHeHHA. Ile cTocyeThCcsA, HaIpUKJIa:, aKci-
om II,, IV,, IV, V,. HaBexemo 11i yTouHeHi (GhOpMyTIOBaHHS.

IL,. IIpama, wo nanexcumsd naoujuri, posdOMBAE IO ILIOIIUHY
Ha JIBi TiBILJIOIITUHU.

IV,. Bix Oyab-AKO0l IiBIPAMOL HA NAOWUHL, U0 Micmumb ii, y
3a/laHy ITiBIJIONTUHY MOXKHA BiIKJACTU KYT i3 3aJJaHOI0 I'PayCHOIO
Mipoio, MmeHIIo0 3a 180°, i 10 TOro X TiJIbK1 OJMH.

IV,. fdxuit 6u He OyB TPUKYTHUK, iCHy€ TPUKYTHUK, IO JOPIiB-
HIOE IOMY 6 OaHil naowuHi B 3aJaHOMY PO3MIiIlleHHI BiTHOCHO Ja-
HOI NiBIIPAMOI 6 Yill nAouWuHi.

V,. Ha naouwuni yepes TOUKY, 110 He JIEKUTh HA JaHIN MPAMii,
MOJKHAa IIPOBECTU He 0ibIlle AK OAHY IPAMY, ITapajiebHy JaHil.

3p0o3yMiJIo, IO OCKiJIbKY 30iMbIINIacsa KiTbKiCcTh OCHOBHUX (Pi-
Tr'yp, TO 3’ IBUJINCA HOBi aKCioMH IIPO IXHi BJIaCTUBOCTI:

1. Aka 6 ne Oysa naowurna, icHyioms MOUKU, ULO HAJLeHAMb Yill N0
WUHI, i mouku, AKi He Haaexcamy i (puc. 2.3, a).

1

>
S

Puc. 2.3
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§ 2.1. Ocro6Hi nonammas cmepeomempii. Akciomu cmepeomempii

2. Axwo 086i pi3ni npami maromsv CniJlbHY MOYKY, MO Yepe3 HUX
MOMCHA nposecmu NAOWURY i 00 mozo i minivku 00ny (puc. 2.3, 0).

3. AKw,0 06i pi3Hi NAOWUHUL MAIOMb CNIAbHY MOYUKY, MO 60HU nepe-
MUHAIOMbCA NO NPAMIIL, W0 nNPoxodums yepes uio mouky (puc. 2.3, 8).

Axcioma 1 Bkasye Ha Te, IO OyIb-AKa ILJIOIIUHA BeCh IIPOCTIpP
He BUUepnye. € TOUKM IPOCTOPY, AKi il He HaeKaThb. AKcioma 2
CTBEPIKYE, 1110 ABi IpAMi, AKi IIepeTHHAIOThCA Y IIPOCTOP1, 3aBIK AN
BUB3HAYAIOTh €AUNHY ILIOMIUHY. 3 aKcioMu 3 BUILJIMBAE, IO AKIITO
IIBi Pi3HI MJIOMIMHU MaIOTh CIIIJIBHY TOUYKY, TO BOHU MaiOTh 0e3Jiu
CIiIBbHUX TOUOK, AKi YTBOPIOIOTH ITPAMY, IITO MiCTUTH I[I0 TOUKY.

ITi Tpu aKcioMu MOMOBHIOIOTH II’AATh T'PYII aKCioM maaHiMeTpii i
pasoM 3 HUMU YTBOPIOIOTH aKcioMaTUKy crepeomeTpii. Akciomy 1
cTepeoMeTpii BigHeceMO 0 TPynu akciom HagexcHocmi (II03HAUU-
Mo 1), a akciomu 2 i 8 — 0 IPYIIM AKCIOM B3AEMHO20 PO3MIULEHHA
(Bizmosigno mosHauumo 1L, II,).

ILnomyHYy MO3HAYAIOTHCA MAJIMMHU JIiITepaMU I'PEI[bKOro ajipaBiTy
o, By ¥, ...; TOUKU — BEJIMKUMU JiTEpaMM JATUHCHKOTO ayiaBiTy A,
B, C, ...; mpami — majauMu JiTepaMu JaTUHCLKOTO aadasiry a, b, ¢, ...
a00 ABOMAa BEJIMKUMU JIiTepaMu JaTuHCbKOT0 ajadasity AB, CD, ... .

19 KOPOTKUX 3alluCiB TBePA:KE€Hb BUKOPUCTOBYIOTHh CHUMBOJIN
«E» — HAJIEXKUTD, «&» — He HAJIIEIKUTDh, «C» — MiAMHOMKKUHA TOIIO.

KopoTKi 3anucy B3a€MHOI'O PO3MIiII[eHHS TOYOK, IPAMUX 1 ILJIO-
HIH:

1. Touka A HaIeXUTHL NIPAMINA a (TOuKa A JeXKUTh HA OPAMii a,
IpsiMa a MPOXOAUTH uepes TouKy A). [losHauennsa: A € a.

2. Tourka A He HaJEXKUTh IPAMiil a (Touka A He JEKUTH HA MIPS-
Mili @, IpsAMa a He IPOXOAUTh uepes TouKy A). Ilosnauenus: A ¢ a.

3. Touka A HAIEKUTH ILIOIUHI o (TOUKa A JIeKUTh Ha ILJIOMKHI o,
ILJIOIIMHA O, IPOXOAUTh uepes Touky A). ITosmauennsa: A € a.

4. Tlpama a HaJIeKUTH IJIOIIUHI o (IpAMa a JIEKUTh Ha ILJIOIIU-
Hi o, IIJIOIIUHA O, TPOXOIUTh uepes nmpamy a). Ilosuauenusd: a C d.

Tomai, BUKOPHUCTOBYIOUMN PUCYHOK 2.3, aKCioMUu MOKHa 3aIIcaTu
TaK:

I;. Icaytors Touknu {A, B, K, ...} € a.itouknu {G, D, ..} ¢ a.

II;. Axkmoacy,bcyiaNb=0, Toy — enquHa.

II,. Axmo A e wiA ey, Tow Ny=a, npuuomy A € a.

IInomuunu 300pakarmTh mo-pisHomy. Ha pucyHry 2.4 moxkasaHo
IedAKi IpuKJIaay PisHUX 300paskeHb ILIONIMH Ha apKVIIIi Iamepy.

A7 D

a o 8
Puc. 2.4

o7



MOAOVYJib 2 BCTVII 1O CTEPEOMETPII

HaJjti y crepeomeTrpii 0ygemMo BUKOPHUCTOBYBATH BCi 0O3HAUYBaHi I10-
HATTSA IJIaHIMeTpil, JOIOBHIOBATH iX HOBUIMMU, SIKi €, BJIacHe, CTepeoMeT-
pPUYHUMHU, (GOPMYIIOBATU Ta JOBOAUTU BJIACTHUBOCTI IIPOCTOPOBUX (iryp.

A 6aummo, pisHUIII MiK JIOTiUHOIO MOOYAOBOIO IJIaHiMeTrpii i
cTepeoMeTpii HeMae, BiApPiBHAIOTHCA BOHU MilK CcO00I0 JuIlle me-
AKUM 3MiCTOM OCHOBHUX IIOHATH, aKCiOM, 03HAUEHb, TEOPEM.

CTEPEOMETRIg

OcHosBHI
MOHATTHA

Teopemu

3adaua 1.

Touku A, B, C, D He Je;kaTh Ha OHil mjomuHi. [loBeaiTs, 1110 mps-
Mi AB i CD He niepeTHHAIOTLCA.

JloBeneHHs1

HoBemeMO MeTOAOM BiA CcympoTuBHOro. lIpumycrumo, 1o
npami AB i CD mneperuHawTbea (puc. 2.9). Toxmi, 3a akcio-
Mmoo II;, yepes HUX MOXKHA IIPOBECTH ILJIO-
HMIUHY, AKiA HaJeKaTUMyTh Il npami. Lle
osuauae, 1o Touku A, B, C, D te:xx Haje-
JKaTh I[iU IJIOINMWHI, 0 CYHEePeUYnuTh yMO-
Bi. IIpunymienua HenpaBuabHe. IIpami
AB i CD He iepeTHHAIOTHCS, 1110 11 BUMAara-
Puc. 2.5 JIOCS TOBECTU.

3ayeaxcumo, M0 IMKIJIbHUN KypC reoMeTpil IpUCBAYEHUU €B-
KJigoBil reomeTpii. I xoua i3 yacom reomeTrpisa EBkiaiga orpumasia
0araTo HOBUX JIOIIOBHEHb, YTOUHEHb, KOPEKIIINA AK Y IIPEIMETHOMY
3MiCTi, TaK 1 B MeToJaxX AOCJiIKeHHs, 11 IIPOJAOBIKYIOTH 3 BEJIUKOIO
IITaHOIO0 HA3BWUBATU €6K.1i008010 2eomempieto. Takuii aBTOPUTET BOHA
3acJysKujia depes3 IMpPaKTUUYHE 3aCTOCYBAaHHA B PeaJbHOMY KUT-
Ti. Heio KopucryoThcsa TexHiIUHI HayKku, KapTorpadis, reomesid,
aCTPOHOMIiA Ta iHIII HAYKH.

| T —

2.1°. YKaKiTh KiJBKICTH TOYOK, IO HaJe)KaTh IJOIMHHI ®
(puc. 2.6).
A) Opna; B) nBi; B) Tpu; I') 2012; IT) 6esutiu.
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§ 2.1. Ocro6Hi nonammas cmepeomempii. Akciomu cmepeomempii

Puc. 2.6 Puc. 2.7 Puc. 2.8

2.2°, Ha pucyHKy 2.7 300paskeHo0 IBi npaMi m i n, 1110 mepeTnHa-
I0ThCA B Toulli O Ta BUBHAYAIOTH ILJIOIITUHY Y. Y KaXKiTh, AKa KiJIbKICTh
IPAMUX, I110 IPOXOAATH uepe3 TOUKY O, JIeXKUTH Ha ILJIOIIUHI 7.

A) JKopgnoi; B) nBi; IT) 6esuriy.

B) ogna; I') Tpu;

2.3°. BulbepiTh 014 ABOX PiSHUX IJIOIIUH 0, 1 B o4HAKOBIi 3a 3Mic-
TOM TBEPIKeHH.

1) Ilnomuuu o i B mepeTnHAIOTHCS;

2) maomuHY O i B MalOTh JUIIIE OAHY CIIIJIbHY TOUKY;

3) IIOLIUHY O i f MAIOTh CIiIbHY TOUKY;

4) nnomuHY A i B MalOTh He 6iJIbIlle ABOX CIIIJIBHUX TOYOK;

5) miomuHY O i § MAIOTh CIiJIbHY IPAMY.

A)1,2i4; B)1,3ib; B)2,4i5; T)2,3i4; m1,3i4.

2.4°, JIBi pisHIi mJIOIMMHU MAaIOTh CIiJIbHY TOUKY . BuszHaure,
CKLIBKU NPAMUX, AKI IPOXOAATH Uepes TOUKY @, € CIILIBHUMU AJI5
IoinuH o i B (puc. 2.8).

A) Onna; B) tpu; IT) 6esiu.

B) nBi; I') ;xomHOI;

2.5°. IIlnomununu mepeTnuHaoThCA. BudHauTe KiJIBKiCTh CHiIBHUX
NPAMUX, AKi BOHU MOKYTh MaTH.

A) Onny; B) tpu; Il) necATh.

B) nBi; I') 6esiu;

2.6°°. IloBemiTh, 1110 ABi IPAMi B IIPOCTOPi HEe MOKYTh IepeTuHa-
THCS OlabIIIe Hi*K B OTHIN TOYII.

2.7°°. Touxku A, B, C j1e:XaTh y KOKHIili 3 IBOX Pi3HUX IIJIOIIWH.
IloBeniTh, 110 i TOUKU JIeXKaTh Ha OAHIN IPAMI.

2.8°. Jllano ABi mMJIOIMIMHM, AKi IepPeTHMHAIOTHCA II0 MPAMIHA a, i
npamy b, axa JeXUTh B OOHIN i3 IIUX IJONIINH i IepeTuHae apyry.
IoBeniTh, 1110 IPAMi a 1 b mepeTUHAIOTHCA.

2.9°°. JlaHO TpU PidHi MJIOIMWHU, IKi MOTapHO IEePEeTUHAITHC.
IloBeniTh, IIT0 KOJIU ABi 3 MPAMUX IIEPETUHY ITUX ILJIOIUH IIePeTH-
HaIOThCS, TO TPETA IIPSAMa MPOXOAUTHL Uepe3 TOUKY iXHBOTO IIepe-
TUHY.
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MOAOVYJib 2 BCTVII 1O CTEPEOMETPII

§ 2 2 Hacainku 3 akciom
o fue cTepeoMeTpii

IIpoanasisyBaBIIu Bce CKasdaHe paHillle, MOKHAa CTBePIKYyBaTH,
10 JIOTiuHa II00y0Ba reoMeTpPil Ma€ BUTJIA:

TEOMIETRPIg

ARV NN

OcHoOBHi . OsmauyBani Teopemu,
Axciomu .
MMOHATTA MOHATTA 3amaui

IlouecHe micie B reomeTpil 3aiiMmaroTh akciomu. Boru Bupaska-
IOTh HAMO1JIBIIT BaKJMBI BJaCTUBOCTL OCHOBHUX I'eOMETPUYHUX (i-
ryp. ¥Yci iHIIIi BJaCTHUBOCTI TeOMETPUYHUX (PIryp BCTAHOBJIIOIOTHCA
MipKYBaHHAMU Ta ONMUPAIOThCA Ha akciomu abo Ha AOBeJeHI TBep-
I)KeHHA, AK1 onupaanca Ha akciomu. Taki MipKyBaHHA Has3uBa-
I0OTh 0ogedeHHamu. TBepAKeHHs, ICTUHHICTL SKOTO HOBEAEeHO i
fAKe BUKOPUCTOBYIOTh IJIA AOBEeJeHHA 1HINIUX TBepAKeHb, Ha3UBa-
I0Tb meopemoro. HampocTimuMu 3 HUX € TBePAKeHH IJIs OCHOB-
HUX (iryp crepeomerpii, AKi Ha3MBaIOTh HACAIOKAMU 3 AKCIOM
cmepeomempii. Po3riigsHeMO TeopeMU, K1 € HaclaiAKaMU akKkcioM
cTepeoMeTpii.

a Teopema 1.
Tﬂ)"‘ Yepes mpaMy i TOUKY, 10 He HAJIEHKHUTD 11, MOKHA IIPO-
BECTH ILJIOIUHY i 0 TOTO K TiJIBKH OHY. '

Ilogedenns. Hexait BC — nana npsama i A — Touka, 1o
He HaJIeXKUTD i1 (puc. 2.9). Uepes Touku A i B ipoBeneMo
npamy b. Ilpami BC i b pisHi Ta mepeTuHaOTHCA B TOUIli B.
3a axciomoro II;, yepes HUX MOKHA IIPOBECTH ILJIOIIUAHY O..
IloBememo, IIT0 BOHA €IMHA, METOAOM BiJi CyIIPOTUBHOTO.
IIpunycTumo, 110 icHye iHIIIA ILJIOIIM-
Ha 3, Aka mictuTh npamy BC i Touky A.
Toni, srigxo 3 akciomoro 11, maomuHT o
i 3 mepeTrHAIOTHCA O CIIIIbHiN IPAMIiii,
AKif Hajme:xarb Touku A, B, C, 1110 Cy-
nmepeunuTh yMOBi. IIpunyimiennsa Hempa-
BuJsbHe. llnomuna o — equua. Teopemy
Puc. 2.9 dogedero.
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L Teopema 2.
3’5'::, K10 OBi TOYKH MPAMOIL HAJeMKATh IIONKHI, TO i BeA
. IIpAMAa HAJIEKUTH il IIJIONIMHi.

Ilosedenns. Hexait 3aano npAMY a, MJIOIITUHY O i TOU-
Ku A ta B mnpamoi a, Aki HaaexxaTh o (puc. 2.10). Bubepe-
Mo TOuKy C, 1110 He HaJeXKUTh npaMiil a. Yepes Toury C i
IpAMY @ IIpoBesieMo ILIoImuuay . AKmio o i B 36ikaThed,
TO IpAMAa @ HaJEeKUTh MJOIMUHI o.. IKIIOo K IJIOMIUHYT o, i
B pisHi i MmaioTh ABi coiabHiI Touku A i B, TO
BOHU IEPeTUHAIOThCS 110 IPAMIN a,, 1110 Mic-
TUTH IIi Touku. OT:Ke, uepes3 aABi Touku A i B
IIPOXOJATH ABl IPAMIi a 1 a,, 1110 CyIIePeYnTh
akciomi mamnexnocri I,. Tomy a i a, — 36ira-
IOThCA. AJle OCKIIbKY @ HAJIEXKUTDh ILIOIIN-
Hi 0, TO 1 IpAMA a TeXX HAJIEXKUTH o.. Teopemy
Puc. 2.10 dogedeHo.

Lo Teopema 3.
i";, Yepes Tpu TOYKH, IO He HAJEKATh OJHIM NMPAMIH,
MOSKHA IIPOBECTH IIOUIMHY i 0 TOTO K TiJIBKH OIHY.

Ilogedennsa. Hexait A, B, C — 3anmani Touku (puc. 2.11).
IIpoBememo uepesd Touku A i C npamy b, a yepes Touku A
i B — npamy a. lIpami a i b pi3Hi Ta MalOTh CIILJIBHY TOY-
Ky A. Ueped HUX MOKHAa IIPoBeCcTU IJIOMIUHY o. IloBene-
MO, IIT0 BOHA €1THA, METOA0M BiJ cynpoTuBHOro. Ilpurryc-
TUMO, IO icHye iHNIa mJommHa 3, 110
mictuTts Touku A, B, C. Tozi, 3a Teope-
MOI0 2, IpAMi a i b HajeXaThb ILJIOIIU-
Hi . OTixe, miomuHu o 1 3 MaoTh IBi
CIisbHI IpAMi a 1 b, AKi mepeTuHaITh-
cd, 110 cynepeunTs akciomi II;. Orixe,
IJIOIWHA o — enuHa. Teopemy dogede-
Puc. 2.11 HO.

3aysaxcumo, AKIIO IJIOIINHA BU3HAUEHA TPbOMa TOYKaAMM, SAKi
He JIeXKaTh Ha OJHiN mpawmiii, Hanmpukiaan A, B, C, To y TaKOMYy BU-
MagKy KOPUCTYIOThCA o3HaueHHAM: (ABC). YuraeTbecd: «IJIOMIMHA,
sKa 3agaHa ToukamMu A, BiC», abo ckopoueHo «ILtomiuHa ABC».

SKIMO rpaHb MHOTOTPAHHUKA — UYOTUPUKYTHUK, HAIPUKJIA
ABCD, To BUOUpaioTh 3aIic ILIOIINHY TOBLIBHOIO TPifiKOI0 I10T0 Bep-
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muH. Hanpukaan, (BCD), (ACD) uu (ABC). OgHak iHKOJIM y 3amuci
ILJIOIITUHY 3aJUIIAI0Th YCi1 YOTUPU BepIInHT, Hantpukaan (ABCD).

3adaua 1.

Yu mMoikHa Uepe3 TOUKY HNEPETHUHY ABOX HJaHUX IIPAMUX IPOBECTU
TPETIO MPAMY, AKa 0 He Jieskaja 3 HUMHU B OAHIN MJIOIITUHI?

Po3B’s3aHHs Yomy came tak?

Yepes nipsami a i b (puc. 2.12), OueBUIHO, IIO0O TOYKHU
AKi MaoTh CIIbHY TOUuKy O, | IJOIMUHM  3aJaBaTHUMYTh
MOJKHa IIPOBECTH ILJIOMIMHY O. | OpAMi, aKi OyayTh HaJje-
Bizbmemo Touky B, aka He HaJe- | JKaTHU I[ill caMiil IJIONIIMHI.
KUTh .. Uepesd Touku O i B nipo- | AKmo X B3ATH TOUKY IIe-
BezeMo npamy c. IIpsama c He jJe- | peTUHY JIBOX MIPAMHNX Ha
JKUTHL Ha ILJIOMIMHI o, 00 AKOM | MJOIMMHI Ta TOUYKY II03a
ImpsaMa ¢ HajleKaja ILIOMIMHI o, | IJIOIMIMHOIO, TO uepesd 0yIhb-
TO i Touka B HajseKaJsa 0 ILIOMIU- | AKi ABI TOYKHM IIPOCTOPY
Hi oo. OTiKe, yepes TOUKY HMePeTH- | MOKHA IIPOBECTU MPIMY.
HY IpAMUX a i b mo:xHa mpoBectu | Ila nmpama matume Jauiie
TPETIO IIPAMY, dKa He JIeXKUTh 3 | OJHY CHiIbHY TOUKY 3 ILJIO-

HUMMU B OJHIN IIJIOIITMHI. ITMHOIO, & 3HAUYNTL, Oyme ii
Bionosidv. MosxHa. nepeTuHAaTH.
c
B
A D
o a
o % C B
|
Puc. 2.12 Puc. 2.13 Puc. 2.14
3adaua 2.

HoBeniTh, 110 BCi mpAMi, AKi IIepeTWHAIOTh ABI JaHi mapaJjeybHi
OpAMi, JeKaTh B OOHIN IIJIOIITMHI.

JloBenieHHs

Ockinbkm mpaMi a i b mapajienbHi, TO, 3a O3HAUEHHSIM,
i IpAMi JexxaTh B ofgHi#t maomiuHi o (puc. 2.13). IHoBinbHa
npsama ¢, dKa mepeTuHae a i b, Mae 3 IJIOIIMHOIO O ABi CIIiJIb-
Hi TOUYKM — TOUYKHU IIEepPeTUuHy. SrifHO 3 TeopeMoio 2, IId IpaMa
HaJIeKUTh ILTomuHi o. OTiKe, BCi IpaMi, AKi mepeTHHAIOTH ABi
napaJjieJibHI IpAMi, Jie;KaTh B OAHIN ILJIOIUHI, 1110 1 BUMAaraJo-
csA TOBECTH.
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3adaua 3.

HoBeniTe, 1o koJuu npami AB i CD He jiekaTh B OAHIN IJIOMIMHI, TO
npami AC i BD Te:x He JeKaTh B OIHil IIJIOIITUHI.

JloBeneHHs

IloBemeMO MeTOOOM Bia Ccympo-
tuBHOrO. IIpunycrumo, 1o npami
AC i BD ne:xaTh B OHil HJIOIIUHI
(puc. 2.14). Toxi Toukun A, B, C, D
HaJe)KaTh ITifl IJIOIIMHiI, a TOMY
npsami AB i CD wHanexxaThb Ik
MJIOIWHI, IO CYIIePeUYnTh YMOBI.
IIpunymienHsa HenlpaBUJIbHE, TOMY
npami AC i BD He HaJeXXaTb O]I-

Yomy came Ttak?

IIix yac moBemeHHA Ha-
JEKHOCTI YU HeHaJeX-
HOCT1 YaCTO BUKOPUCTOBY-
IOTh METOJ JOBEJIeHHA Bij
CYIIPOTHUBHOTO. ¥ I[BOMY
BUIIQAKY BiH 0OJpa3y BHU-
BOAUTL Ha CYIIEePEeUYHiCTb,
a 3HAUUTL — JOBOJAUTDL BU-
MOT'Y 3aJaui.

Hif ILJIOIMMHI, IO ¥ BHMMAaraJjocs

JOBEeCTH.

3adaua 4.

CKiJIbKY BChOT'O iCHY€ PiBHUX ILJIONIUH, AKi IPOXOAATDH Uepes IPAMY

i TOuKy B IpocTopi?

Po3B’sa3aHHSs

Axmio B mpocTopl amaHO
IPAMY i TOUKY, IO JIEKUTH Ha
HilI, TO HUMU BU3HAUAETLCHA
0e3J1iu ILJIOIIMH, OCKIJIBKU ue-
pes3 OmpAMY TPOXOAUThH 0e3jiu
P13HUX IMJIOIIWH.

AKIIo K TOuKa He JeXKUTh
Ha NpAMil, TO 3a HACJIIIKOM
3 aKcioM cTepeoMeTpil TarKy
ILUIOIIMHY MOKHA HoOyayBaTHu
JIVIIIIE OJTHY.

Bionosiow.
oJHA.

Besiu a0o

Yomy came Tak?

Bzasiiu mosa 1mieo mOpd-
MOIO JOBiJIbBHY TOUYKY, MU
KOKHOTO pasy MaTHUMeMO
iHIITY TJIOINMUHY, AKa He 30i-
raTuMeThbCsA 3 paHilne I1o0y-
IO0BaHOI0. TaKMUX MJIOMIUH —
Oesutiu.

Yepes maHy TOUYKY II03a
IPAMOI0 MOKHA HOOyayBaTHU
abo0 mpaMy, IO IIepeTHHATH-
Me JaHy IIpaMy, a00 IIpsaMy,
napajgeabny panii. OOugBa
BUMNAAKMN 3aal0Th OIHY IIJIO-

ITUHY.
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I 7 AT —

2.10°. BubepiTh 4OTHPU TBEPIKEHHS, SIKi BU3HAUYAIOTH €OUHICTH
TLJIOIITHU.
A) Byab-aKi Bi TOUKU IPOCTOPY;
B) Oynb-sKa mpsaMa IIpocTopy i TOUuKa Ha Hiif;
B) Oynb-sika mpsMa IIpOCTOPY i TOUKa mo3a Helo;
I') Oyab-sIKi Tpu IpPAMi IPOCTOPY;
IT) 0yab-sAKi TpU TOUYKYU IPOCTOPY;
E) Oynb-aki aBi mapaJiesibHI IIpaMi;
€) Oynb-saKi aABi mpaMmi;
WK) Oyab-AKi ABi mpsaMi, 1[0 HepPeTHHAIOTHCA.
2.11°. YKaxKiTh IUIONTNHU, SKUM HaJIeKUTh TouKka P (puc. 2.15).
1) (SAB); 2) (SBC); 3) (SAC); 4) (ABC).
A)1li?2; B)2i3; B)3i4; Ni1i4.
2.12°. YKaXKiTh KiJIbKiCTh ILIOIINH, IKi MOKHA IIPOBECTHU Uepes
TPU TOUKMU, IIT0 JeKaTh Ha OJHIN mpAaMi.
A) Opny; B) HecKkiHUEHHY KiJIBKiCTB; ) Tpu.
B) nBi; I') cKiHUeHHY KiJIbKiCTbh;
2.13°. YraxiTe npamy neperuny mjaoiiud (CMD) i (MAD), 1o
300paskeHi Ha pucyHKYy 2.16.
A)CD; B) MC; B) MA; I') DA; o) MD.

2.14°. Ha nBox peOpax mipamigu mosHaueHo Touku M i N
(puc. 2.17). YKaxKiTh NJIOITUHY, B AKil JIe:KUTH IpamMa MN.

A) (TRS); B) (PTS); B) (PRS); I') (PTR).
S P
P
M
A C T S
B R
Puc. 2.15 Puc. 2.16 Puc. 2.17

2.15°°. BusHauTe KiJIbKicTh Pi3HMX ILJIONIMH, IKi MOKHA IIPO-
BECTH uepe3 II’AATh TOYOK, SKIIO YOTHUPM 3 HUX JeXKaTh Ha ONHIin
moinuHi (puc. 2.16).

A) Opny; B) n’arp; IT) cim.
B) voTtupu; I') mricTs;
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2.16°°. 3a pucyukomM 2.16 BuOpaHoO HNJIOIIUHU, IIT0 IEPETUHAIOTh-
cd II0 IPAMUX, AKi MicTaTh peOpa mipamigu. BusHauTe cepen HIK-
yeHaBeIeHUX TBEPKeHb ITPaBUJIbHI.

1) (MAB)i(MBC); 3)(MBD)i(MAC); 5)(MBC)i(MAD);
2)(MAB)i(MCD); 4)(MAB)i(BCD); 6) (MBD)i(ABD).
A)1i3; B) 2i5; B) 31 6; IMN1id4; m)2i6.
2.17°°. Busuaure npsami, 3 SKUMH MOKe IIepPeTHHATHCSA IIPsIMa
MN (puc. 2.17).

1) PR; 2) PS; 3) PT; 4)TS; 5) RS; 6) TR.
A)1,2i4; B)2,3ib5; B)3,4ib5; IN1,3i6; J)2,4i6.
2.18°°. BubepiTs ABi ILIONIMHU, AKUM HAJEKUTL TOUKa @

(puc. 2.18).
A) (ABC); B)(WMBC); H)(MAD).
B) (MAB); T)(MCD);

2.19°°. ITano Tpaneriio ABCD i Touky O,
1o HajgeXuTh ocHOBi BC (puc. 2.19). Bu-
3HAUTe JBa TBEPKEHHS, 3a AKUMU MOKHA
JIIOBECTH, IO BCi BEPIIMHYI TPamellil iesKaTh
B OJHIiN IJOMINHI .

A)Aceo,Bea,ABca; B O C

B)Beo,Cea,0 e

B)Acao,Dea,Oecau;

INCeaoa,Dea,Aca; A D

H)BCca,OeBC,0 € a. Puc. 2.19

2.20°. Tpu npami, AKi TpoxogATh uepe3 TOUuKy O, ImepeTuHaoTh
YyeTBEPTY NpaAMYy B Toukax A, B i C. lloBeniTs, 1110 Toukun A, B, Ci O
JeKaTh B OQHIN IIJIOITMHI.

2.21°. JIBi BepIIuHU i TOUKA IEePeTUHY MeAiaH TPUKYTHUKA Jie-
KaTh y miaomniuHi 0. JloBeniTsh, 110 ¥ TpeTd BeplInHA TPUKYTHUKA
HaJIeXKUTD IIJIOIIMHI O.

2.22°. JloBemiTh, 110 yepe3 MPAMY MOYKHa HPOBECTH MBI pisHi
ILJIOIIVH.

2.23°. loBeniTh, 10 BCi IpAMi, AKi MepeTHHAIOTL JaHY NPAMY i
IIPOXOAATEH Uepes AaHy TOUKY I103a IIPAMOIO, JeXKaTh B OAHil MJIO-
IIIWHI.

2.24°. JlaHo 4YOoTHUPU TOYKM, IO HE JIe:KaTh B ONHIN IIJIOIIWHI.
CKiJIbKU MOJKHA IIPOBECTU Pi3HUX ILJIOMIUH, K1 IPOXOIATHL Uepes
TPHU 3 IIUX TOUOK?

2.25°. CKiJIbKY IJIOIUH MOKHA IIPOBECTU UePEes:

1) ogry TOuKy; 2) OIBi TOUKM; 3) TPU TOUKI?
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2.26°. JloBemiTh, 1110 KOJIM AiaroHAJI YOTUPUKYTHUKA IepeTnHa-
IOTHCS, TO OO BEPIINHU JeKaTh B OTHIN ILJIOIIUHI.

2.27°°. Touku A, B, C He Je:xXaTh Ha ofHin npawmiii. M € AB,
K e AC, X e MK. [oBenith, 1o Touka X HaJEXUTh IIJIOMIIU-
Hi (ABC).

2.28°°. Yepes Bepmiunay A pom6a ABCD mipoBeieHO IPAMY a, AKa
napajyieabHa piarouati BD. JloBeniTs, mio npami a i CD nepeTuHa-

IOTBCA.

§ 2 . 3 . Ilepepisnu

AHaii3youn HaBKOJUIIHIN CBIT i cucTeMaTU3yIOUN HOro IIpes-
MeTHu 3a (popMoI0, IEPEKOHYEMOCS, ITT0 0araTo IMpeaMeTiB «Iepepi-
3aHi» ab0 «ckJeeHi». Pod’emHyoun ix, MaeMo MOBEPXHIO, AKY Ha-
3UBAIOTh 1X nepepi3om.

3 mepepisaMu 3yCTPivalOThCS Y Pi3HUX cHUTyallisgx: y moOyTi,
CTOJIAPCTBi, TOKApPCTBi i T. K. P0o3B’aA3yBaHHAM 3a7a4 Ha nepepis3u
reoMeTpuuyHuX (Giryp ado iHIINX TijJ 3aliMalOTbhbCA y KPecJeHHi, B
KOHCTPYKTOPCHKill nmpakTuii. Ilepepism BUKOHYIOTH AJIA HIPOCTO-
POBUX reOMeTPUUYHUX (hiryp.

PosraagatTumemo Imepepidu TPbLOX IIPOCTOPOBUX (Giryp: mipa-
Migu, Kyba i mpaAMOKYTHOro mapaJjesenimena (iX BigZHOCATH 10
MHOTOTPAHHUKIB; 3 IOHATTAM MHOTOTPAaHHWKA O3HAWOMMNMOCSH
misuinie). 1A BBedeHHA MHOHATTA Ilepepidy reoMeTpuuHOl ¢i-
rypu HarajgaeMo IIOHATTA MOPO BiApPisoK, AKUN mepeTuHae abo
He IepeTWHAE NPAMY: AKINO y 3aJaHiN IJIOIMWHI KIHIII BiApi3Ka
JekaTh y Pi3HMX IMiBOJOMIMHAX BiZJHOCHO 3aJaHOl HOpPsAMOi, TO
BiIpiBOK MepeTuHAE NIPAMY, SKIIO K B OAHil, — TOo Hi. AHajorieto
TaKol cuTyallil y mpocTopi € IIoIMumHAa i BipidoK, TOOTO IXHE
B3a€MHe po3MimieHHs. KokHa ILJIONMIMHA POo30WMBAa€ MPOCTIp Ha
IBa IIiBIIPOCTOPM, a KIHIIl BiApi3Ka MOXKYTh JIeXKaTHU Yy PI3SHUX
miBopocropax (puc. 2.20, a) BiZfHOCHO JeAKOI MJIOINMWHN, Ha IIJIO-
muHi (puc. 2.20, 6) abo B ogHOMY miBIIpocTopi (puc. 2.20, 8).

#—ﬁ/B

(5]

Puc. 2.20
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Axnro sKogHa 3 ABOX TOUOK He HAJEKUTh IJIOMIMHI, a Bigpi-
30K, IO 1X CIIOJIy4Ya€, Ma€ 3 I[I€I0 ILIOIWHOIO CILIBHY TOUKY, TO
rOBOPATD, IO JaHiI TOUKM JiesKaTh IO PidHi 00KU BiTHOCHO ILJIOIIM-
HU, ab0 Bipis3oK IlepeTwHAaE MJOIIUHY. SIKIIO K IMpUHANMHI IBi
TOUKHM IIPOCTOPOBOI reoMeTpHUYHOI QPirypm Jexkarb IO PisHiI O0KM;
BiJl MJIOIIIMHY, TO TOBOPSATH, IO ILJIOIMHA ITI0 (PIrypy mepeTHUHAE.
Y TakoMy pasi TaKy ILIOINHY Ha3uBAIOTh CiYHOM0.

dirypa, gdKka CKJIATAEThCA 3 YCiX CHIIbHUX TOUOK IeOMEeTPUYHOI
(irypu 1 ciuHOI NJIOIIUHEYU, HA3UBAETHCA Nepepi3om zeomempui-
HOT ¢hicypu. Ha pucynky 2.21 nepepisu 300pakeHO0 KOJTbOPOM.

M

K

N

a
K
/f!\\ ~ M
/' : \/
/o
N / y,
0

Puc. 2.21

Ilepepis 3amarTh YMOBOIO 3aaui. SaJeKHO BiJl ITUX YMOB i BU-
KOHYIOTH IIO0YZIOBY IIepepisdy. BpaxoByoouu 3MicT BUBUEHOTO, Oye-
MO pPO3B’sA3yBaTU 3aj/lavi, B AKMX IIepepis 3ajaeThCcA TPhOMa TOUKa-
MU Y1 IPSAMOIO 1 TOUKOIO M03a Helo. 3 mepepisaMu HaM JOBeJIEeThCs
IpaIlfjoBaTi Mamke B yChOMY KypcCi cTepeoMeTpii.

IcayroTh pisHiI MeTonu mMOOymoBu IepepisiB. Haiibinbmn moinu-
peHuM y IpaKTUIll BUBUEHHA KypPCy reoMeTpil cepeHbOl HIKOJIN —
memod caidig. PosrasHemMo 1#oro, 3’sACyeMoO, Y YOMY IIOJISTA€E CYTh
IILOTO METOY.

AKmio maomiuHa rpaHi MHOTOrpaHHUKA 1 IIONIMHA IIepepisy
MAalOTh JIBi CIiJIbHI TOUKU, TO BOH! IEePETUHAIOTHCA II0 IPAMIi, II10
MIPOXOAUTH Uepesd Ii Touku. [0 mpAMYy HasuBaIOTh JiHi€W nepe-
MUHY JAaHUX IJIOIWH.

IInomuHa nmepepidy MHOTOTPAHHMKA Ma€ CHiJIbHI OpAMi 3 ILJIO-
mIMHAMU TpaHed MHOrorpanauka. IIpamy, mo aKii I1IorfmHa
Iepepidy mepeTwHae IJIOIUHY OyIb-AKOI I'PpaHi MHOTOT'PaHHUKA,
Ha3UBaIOTh CJ1i0om naouwunu nepepisdy. CiaifiB CTIIbKU, CKiJIbKU
IIJIOIITMH IPaHed MePeTUHAIOTLCA 3 IIJIOIINHOIO IIepepisy.
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ITixg vac moOymoBu mepepisy BapTo mam’ sTaTu:
— uepeas ABi TOUKU, IO HaJeKaTh ILIOIUHI, IIPOXOAUTH TiIbKU
OoJHa IIpsAMa, 1 Id IpsaMa TeXK HaJIeKUTh IIiN IMJIOINHI;
— 1100 moOyayBaTH JiHiI0 IepeTUuHy ABOX ILIOIIWH, He0OXimZHO
BifIITyKaTU ABi TOUKHU, K1 HaJIeKaTh 000M ILJIOIIIMHAM, 1 Ue-
pes3 HUX IPOBECTH JiHiI0 IIepeTuHY;
— 1pu noOyaOBi mepepisdiB MHOTOTPAHHUKIB CiUHOIO ILJIOIINHOIO
Tpeda BiAIITyKaTu BiApisKu, 110 AKMUX CiUHA ILJIOIIMHA IIePeTH-
Ha€E€ThCA 3 'PAHAMU MHOTOTPaHHUKA.
Posrnsuemo mnpurkjganu mnoOymoBU IIepepidy MHOTOT'PaHHUKA

CiUHOIO IIJIOIINHOIO.

3adaua 1.

IloOynyiiTe mepepisd Kyba IIJOMIIMHOIO,

cepenuHU pedep 3i CHiIbHOIO BEPIINHOIO.

[MobyaoBa

Hexait ABCDA,B,C,D, — sagauuii Ky6 (puc. 2.22). Bubepe-
MO OJHY 3 BEPINWH, HAIPUKJIAL A, AKa € CIIIJIBHOIO IJA TPHOX
pebep AB, AA, i AD. Ilosraunmo Ha nux pebpax Touku M, N i
P BigmoBigHo, aKi € ixHiMu cepegumHamu. Touku M, N i P He

C

1

A

1

J_/-
B M
Puc. 2.22

o5

3adaua 2.

D JeraThb Ha OﬂHlI/I HpHMlI/I a TOMY BHU3Ha4a-

10Th ciuny naoruuy (MNP). Touku M i P —
CIiJbHI TOUKU TJOIIUHU Ilepepidy i rpaxi
ABCD, tomy PM =(MNP) N (ABCD), PM —
CTOPOHA IIepepisy.

Amnanoriuno PN = (MNP) N (AA,D,D)
i MN=(MNP) N (ABB;A,), Tomy PN i
MN — pBi iHmi cropoHm mepepisy. OrTixe,
AMNP — mykaHui mepepis.

IlobynyiiTe nepepis mipamigu MABC OJIOMIMHOIO, IO TPOXOIUTH
yepes3 pedpo MA Ta cepenuny peopa BC.

C

K
B

Puc. 2.23
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[TobynoBa

ILnomuua mepepidy 3amaeThbcd MOPAMOIO
MA i cepenunoio pedbpa BC (mosHaummo ii
Toukoo K) (puc. 2.23). (MAK) — nmoruHa
nmepepidy. 3HaligemMo IMpAMi mepeTuHy Ifiel
minomuam 3 naormmuuamu (ABC) i (M BC).
Humu 0yayTs BigmoBigai npamvi AK i KM,
a AMAK, yTBOpeHUI IIePeTUHOM IPAMUX
MA, AK i KM, — myKaHu# mmepepia.

IIT0 IIPOXOAUTEL uUepeas



§ 2.3. Ilepepisu

3adaua 3.

ITo6ynyiiTe mepepis mipamigum DABC mjaoHIMHOIO, IO IPOXOAUTH
yepes TPU TOUKM, AKi JeKaTh Bigmosiguo Ha pedbpax AD, DC, BC.

[MobyaoBa

Posrassnemo BUIIAOK, KOJIU JKOLHA 3 IPAMUX, 1110 IIPOXOIATH
yepes Il TOUKHU, He OyJe mapajelbHOI0 CTOPOHAM I'PaHerd.

Hexait M € AD, N € DC, P € BC, o — ciuHa ILJOII1HA, IO
MIPOXOAUTEL uepes 3amaHi Touku M, N i P. Ilobyayemo nepepis,
BUKOHYIOUH ITOCJIITOBHO KPOKMU:

1. Me (ADC), N e (ADC), romy MN c (ADC); MN =o N (ADC).

2. Ne (BDC), Pe (BDC), tomy NP — (BDC); NP =o N (BDC).

Mu 3Haumman OB1 CTOPOHU (hirypu mepepidy: Biapisku MN
i NP (puc. 2.24, a). Touka P — chmiJibHa TOYKa ABOX ILJIOIIIUH
(ABC) i (MNP). Taki nmomunu (3a axciomoro II,) meperuna-
IOThCS TI0 MPAMIill, III0 TPOXOAUTH uepesd Touky P. Iljsa mobymo-
B TaKOl IpAMOI IIOTPiOHA Apyra ToUuKa.

3. ILmomunau (ADC) i (ABC) nepetuHaoThed 1Mo npamiit AC.
MN, 3a ymoBoio, He mapaJjgenbHa AC i MN < (ADC), Tomy
MN N AC =S (puc. 2.24, 0).

4. Ilpama SP — gjinia neperuny maomuua (MNP) i
(ABC). Ileperun miel mpamoi 3 pedbpom AB nmae TOuky @,
sdAKa € BepIInHOoIO0 mepepidy. OTixe, 4oTUPUKYTHUK MNPQ —
IMyKaHu nepepis (puc. 2.24, g).

Puc. 2.24

3adaua 4.

IloGynytiTe nepepis npamMorkyTHoro napanienemninega ABCDA,B,C,D,
ILIOLIHOIO, 1110 IPOXOAUTE Yepes cepegunu M i N pebep AD i BB, i
TouKy P meperuny miaronanei rpani A,B,C D, (puc. 2.25, a).
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[TobynoBa

ITosraunmo ciuny miaomuny o = (M NP). BukoHaeMo ImocJri-
ITOBHO KPOKU, NIIyKawuu (Qirypy, yTBOPEHY IJIOIIUHOIO Iiepe-
pisy.

1. 3natizemo TOuKy ImepeTuHy mnpaMoi NP 3 IJOIMHOIO
(AA;D D). Ila npama JgexuTh y miomusi (BB,D,D), axa me-
peTuHaeTbCA 3 IIomuHOK (AA;D,D) mo nmpawmiii DD,. Tou-
Ka K, — rourka nmeperuny npamux NP i DD,. Touka K, — myka-
Ha (puc. 2.25, 0).

2. AnajoriyHo 3HaxoguMo TOYKy K,, AK TOUKY IIepeTUHy
npamoi NP 3 niomunoo (ABCD). Touka K, — myKkasa.

3. Ilnmomuua o nmeperuHae miaomuny (AA;D,D) o npamii
K,M, a nnomuny (ABCD) — no npawmiii K,M. IIlpami K, M i
K ,M nepernHaioTh pedpa IPAMOKYTHOI0 napaJenemninena A, D,
iABy roukax K;i K, Bigmosigno (puc. 2.29, 8).

4. IIpama K P nepernHae peOpo MPAMOKYTHOTO IapaJeJe-
ninena B,C, y meaxii Touni K, — ocTaHHil BepIIWHI Iepepisy

(puc. 2.25, 8).
Orxe, mamukyrauk MK, K.NK, — 1mIykanuii mepepis
(puc. 2.25, 2).
C'1 Bl
| .P
; N
D, A, K,
ClL_____ .
/// B
Dy A
a
Ki C, B,
, P
: AN
Dl I A1 KZ KZ
S
/// ”,—”’}B
D M A
0 2

Puc. 2.25

HaBegemo KOpOTKi onucu moOymoBHu mepepisy Kyda ILJIOIIUHOIO,

II70 IIPOXOAUTHh Uepe3 TP TOUKMH.
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§ 2.3. Ilepepisu

3adaua 5.

IloOynayiiTe mmepepis Kybda ILJIOMIMHOIO, IO IIPOXOAUTEL Yepes3 TOUKM
M, N, P, aki nanexarts Bignosiguo pebpam AD, DD, CC,.

lMobynoBa

Ciuna nomuaa (M NP) (puc. 2.26).

1) Touku N i P nexarb y (PDC). IIpoBegemo npamy PN,
PNNDC=E.

2) Touku E, M nexars y (ABC). IIpoBenemo npamy EM,
EMNAB=K,EM N BC=F.

3) Tourkn F, P nexars y (BB,P), FP N BB, =Q.

4) PNM K@ — mrykaHuii mepepis.

Puc. 2.26

3adaua 6.

IloGynyiiTe mepepis KyOa MJIOIIMHOIO, IO IPOXOIUTH Uepes3 TOU-
ku K, M, T, axi nane:xaTsb Bifnosigxo pedbpam BB, AA,, D,C,.

[MobynoBa

Ciuna nromuaa (KMT) (puc. 2.27).

1) Touku M i K nesxxarbpy (AA;B,), KM NA B,=E.

2) Touxkn E, T nexarby (4,B,C,), ET N B,C,=F,
TNAD,=P.

3) Touxku M, P nexarsy (AA,D,), MP N DD,=N.

4) MKFTN — nrykaHui nepepis.

3adaua 7.

IloOynyiiTe mepepis Kybda ILIOMIMHOIO, IO IIPOXOAUTEL YepPes3 TOUKM
K, M, N, aki manexats Bignosiguo pedbpam CC,, B,C,, DC.
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[MobyaoBa

Q Ciuna nomuua (KMN) (puc. 2.28).
1) Touku M, K nesxars y (B,C,C),

o e C MK N BB, =Q, MK N BC=F.
| NUe 2) Toukm F i N gnexatp y (ABC),
A .
1 l D, FNNDC=T,FNNAB=P.
S / le__ e F 3) Tourkm @ i P jnexars y (ABB,),
/ | QPNAA =S,QPNA,B,=R.
AN _ T 4) MKTNSR — mykaHui mepepias.
P N D
Puc. 2.28

M rrr—

2.29°. BubepiThb miaoimuuu, ki neperuHae npamva KL y npamo-
kyTHOMY napanesenineni ABCDA,B,C,D, (puc. 2.29).
A)(ABC); B)(@A;D,B,); B)(B;BD); TI)(ADD,); HI)(ABB,).

B C
1 1
B, C, .
' (0]
A, i D, A, : - D
+ | 1
Ke l
B | e Bi--|-__Jc
// Le /// /z’/’
A D Ak=s D
Puec. 2.29 Puc. 2.30

2.30°. Ha pucynakry 2.30 300paskeHo mepepis IpsSIMOKYTHOTO IIa-
paJjeJeninena, SKUN IPOXOAUTH Uepe3 TPU TOUKU. Y KarKiTh Taki
TPiAKU TOUOK, IJIA AKUX IIepepis mo0ygoBaHO IPaBUJILHO.
1)A,CiOy; 2)B,AiC; 3)A,A;iC; 4)0,,C;iA; 5)C,C iA;.
A)1,2i4; B)2,3i5; B)1,3i4; T1)3,41i5; i, 2ib.

2.31°. Ha peopax nipamigu DABC, 300pakeHoi Ha pucyHKY 2.31,

nmo3HaueHo Touku M i N. BubepiTh TPUKYTHUK, AKUI MOXKe OyTHU
mepepisom Iri€el mipamign.

A)ADMN;  B) AMNC; B) AMNA;  T)AMNB.

2.32°°, ¥V ry0i nposeneno npamy MN (puc. 2.32). IneHTudikyii-
Te HapaMH IIPaBUJIbHI TBePAKeHH.
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A) (ABC) N MN; 1) S; A
B) (4,B,C,) N MN; 2) N; B
B) (4A,B,) N MN; 3) P; B
') (DD,C,) N MN. 4) M. r
D B, c, D
M - A K
s 1 |™
A B MN___ c A c
. N P N
C A D I B
Puc. 2.31 Puc. 2.32 Puc. 2.33

2.33°°. VYKaKiTh NJIOIMMHU, AKi IepeTUuHATUMYTLCA IO MIPS-
mi#t DN (puc. 2.33).

1) (ABC); 2)(DCB); 3)(ALD); 4)(ADN); 5)(KDC).

A)li3; B) 21i4; B) 31 5; I 2ib; m1i4.

2.34°°. BukonatiTe pucyHoOK 2.34 i moOyayiiTe TOUKY II€PETUHY
npsamoi KF 3 naomuuoio (ADC).

2.35°°. BukoHaiiTe pucyHOK 2.35 i moOyayiiTe TOUKY IEePEeTUHY
npamoi EF 3 minomniunoi (ABC).

2.36°°. BuxkonaiiTe pucyHoK 2.36 i mo0yayiiTe TOUKY IIePETUHY
npsamoi PQ 3 mirontuaoo (ABC).

A A, D,
|
| E
Bl
B C :_ ——-_JD
/’/ Fe
Kp B c
Puc. 2.34 Puc. 2.35 Puc. 2.36
2.37°°. ¥V TpuryrtHit mipamigi ABCD Tou- D

Ka M Haxexutbr pebdbpy BC (puc. 2.37). Ilo-
OynmyiiTe JiHito mepetuHy mjaoiuH (AMD) i
(CDB).

2.38°°. ¥ Ky6i ABCDA,B,C,D, yKaKiTh J1i- A C
Hiro nmepetury miomus (ABB,)i (BCC,).

2.39°. IloOynyiiTe mepepis TPUKYTHOI mipa-
migun ABCD 1jominHOIO, 110 IIPOXOAUTL Yepes
pedbpo DC i Toury mepeTuny meaias rpani ABC. Puc. 2.37
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2.40°. Ilo6ynytiTe nepepis kyba ABCDA,B,C,D, nI0muHOI0, 1110
MIPOXOIUTL uepesd pedpo AB i TOUKY IepeTUHY AiaroHaJjell rpami
A,B,C.D,.

2.41°. IloOynytiTe mepepis IPAMOKYTHOTO IIapaJeJelrineaa 1Jjo-
IITTHOIO, 1[0 ITPOXOAUTHL Yepes3 KiHI[l TPhoX pedep, AKi BUXOOATH 3
OJIHi€l BepPINNHU.

2.42°. Ilo6ynyrite nepepis kKyba ABCDA,B,C, D, nI0IAHOIO, 1110
IIPOXOAUTH Yepes fgiaronanb AD, rpani AA, D, D i sepmiuny B.

2.43*. IloOynyiiTe nepepis Kyb6a ABCDA,B,C,D; 1mjI0oIuHOIO,
110 IIPOXOAUTE uepes Aiaronans AD, rpani AA,D D i cepenuny peo-
pa BB,.

2.44*. Ilo6ynyuire nepepis Kyba ABCDA,B,C,D, IJIOIINHOIO, II10
IIPOXOAUTD Uepes BepInuny B, i n8i Touku M i N, AKi jexaTs Ha ped-
pax AA, i CC,. PosryianbTe pisHi BUNAJKU PO3MIilleHHS TOYoK M 1 N.

2.45°°. IloOynyiiTe mepepis TpukyTHOI nipamigu ABCD mioiu-
HOIO, 110 MPOXOauTh uepesd Tpu Touku K, Si P (K € AD, S € AC,
P € (ADB)).

2.1. YoMy mJ1g PO3MiTKU KOTJOBAaHY IIiJ HeBeJUKY OYHiBJIIO
/» KODHCTYIOTHCS HATATHYTHUM IIHYPOM?

Brasiska. IlepeTuHOoM ABOX MIJIOIIUH € IIPpAMA.

2.2. Ilixg yac popmyBamusa merauHu (a00 OyAiBeILHOTO 0JIOKA)
110 ImapaJjejbHUX Kpasax GopMu, HAIIOBHEHOI BiAIOBiAHOIO Ma-
COI0, KOB3a€ MPAMOJiHiTHUI OpycoKk. YoMy mpu IIbOMY I'paHb
mneranHu (0JI0Ka), 110 PO3PiBHIOETHCS, CTAE IIJIOCKOIO?

2.3. Crondap mepeBipsde, UM JeXKaTh KiHI[I YOTUPHOX HiKOK
CT1JIBITA B OMHIM ILJIOIWHIL, TPUKPIINBIIN 0 KIHI[IB Hi’KOK HaB-
xpecT ABi HUTKU. Ha yomy I'pyHTyeThCA TaKa mepeBipKa?

Brasieka. 1Bl mpsaMmi, 110 IepeTUHAIOTHCA, BUBHAYAIOTD I1JIO-
HIUHY i 10 TOTO K TiJIBKU OOHY.

2.4. {IKk Tecnda Bimmmaioe YacTUHY BiJ JepeB’saHOro Opycka,
11100 3pi3 OyB mJIOCKUM?

Bionosiovs. Ha 1BoX cyMisKHUX IpaHAX OpyCKa KPECJIUTh Bif-
pisku, Hanpukaag AB i AC. IToTim Bignuiioe Tak, 100 MOJOTHO
IUJIKK HIJI0 10 MuX Bigpiskax. OCcKiIbKHy IMIKa Oyge pyxaTu-
cs I10 ABOX BiApisKax (WacTmHAX IPAMUX ), AKi IepeTHHAIThC,
TO 3pi3 OyAe ILJIOCKUM.

2.5. IllraruBu masa O6araThboxX iHCTpyMeHTiB ((doToamapara,
reoJle3SUYHUX MPUJALiB — HiBeJlipa, TeomoJjiTa Ta iH.) BUTOTOB-
JIEHO Y BUTJIAAL TPUHOTH. YoMy mifcTaBKa 3 TaKOKI KiJbKiCTIO
Hi’KOK € CTifiKOI0?

Brasisrxa. Uepes Tpu TOuKmU, IO He JeKaTh Ha ONHIN IIps-
Mill, IPOXOANTH JINIIE OAHA IIJIOIITHHA.

NMPUKNAAOHI SAOAMNI —~
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2.6. Tecsna BusBJIsAe HeJOJiKM B 00po0OILi JepeB’ AHOr0 OpycKa
a00 IOIIKM, JUBJISYNCH Y3J0BK 00po0aenol moBepxHi. Ha uomy
I'PYHTYEThCA TaKa IIepeBipKa?

Brasierka. SIKII0 AB1 TOUKU IPAMOI HaJIesKaTh IIJIOIIKUHI, TO 1
BCA IpsAMa HAJIEKUTD IJIOIIMHI.

2.7. Yomy crijmenb 3 TpbOMa HiKKaMM, PO3MIiII[eHUMU IIO
KOJIY, 3aB:KJIU CTOITH Ha MiAJyo3i cTifiKko, a 3 yoTupMa — He
3aBXKIN?

Brasieka. Tpu TouKku, 1110 He JeKaTh HA OOHIN IPAMili, BU-
3HAUYAIOTH IIJIOMIMHY i JO TOTO K TiJIBKU OIHY.

2.8. YoMy MOTOITUKJ 3 KOJIICKOIO CTOITh Ha AOPO3i CcTifiKko, a
JIJIsI MOTOIIMKJIA 0e3 KOJISICKU MOTpi0Ha JogaTKoBa omopa?

Brasisrxa. Tpu TouKu, 1110 He JeKaTh Ha OOHIN nmpaMiii, BU-
3HAYAIOTh ILJIOIUHY 1 O TOTO K TiIbKHU OIHY.

2.9. Yomy HesaMKHEHi ABepi BiIUMHAIOTHCS, a 3aMKHEHi —
Hepyxomi?

Braszisrka. Hepes npsamMy i TOUKY I103a HEIO0 MOKHA IIPOBECTH
IJIOIITUHY 1 JINIIIe OOHY.

2.10. CxinbKy mpuOJIM3HO IIETVINH IIOTPiOHO I OyAiBHUIITBA
18 cToBIIIiB B11COTOIO 4 M 3 IIEPEPi3OM Yy BUTJIAIIL KBaapaTa 3i CTOpPOo-
Ho10 7 gMm? Poamip mersmmanm 1x1,5x3 qm. BrpaTu cTraHoBIATL 5 % .

Bionogios. 8200 1eraux.

dajec (6s1. 624-548 fo H. e.)

Bid uacis zpekie zogopumu «mamemamura» —
03HAUa€e 2080pumu «008e0eHHA». A nouamokx
yvomy noxaas Dasec.

E. Kypriyc

danec MijseTchbKuili — faBHLOTPEIbKUM (i-
Joco), MaTemMaTuK, acCTPOHOM, 3aCHOBHUK
10HIMICBKOl IIKOJAM HaTypdigocodil, Kymenb
1 moaitnununi gisgd. IloxoauB 3i 3HATHOTO (i-
HiKiMiCbKOT'O poay. ¥ CBOEMY KUTTI Ta TBOP-
YOCTi MOEIHYBaB NUTAHHA IIPAKTUKHU 3 TeEO-
PETUYHUMMN HOpPoOJeMaMM, IO CTOCYBAJIMCS
mpobseM BeecBiTy. Bin 6araTo mogopoxkyBas,
30KpeMa y MOJIOJOCTi BimBimaB €rurmer, ne B
mkojsiax Mem@ica i ®iB BuBUaB pidHi HaAyKMH.
IToBepuyBIIINCHL Ha OATHKiBIIUHY, 3aCHYBaB y
Mineri pistocopchbKy IIKOJY. ¥ Ci CBOI HATYP-
dimocodchki nmizHaHHA Pajiec BUKOPUCTOBY-
BaB [JIS CTBOPEHHs 3aBepIIeHoro (gijsocopcbKoro BueHHsA. Tak, BiH
BBajkaB, III0 BCe icHyIoUe MopoKeHe Boaoo. Boga — me mixepelio, 3
SAKOT0 BCe IIOCTiiHO BUHUKae. IIpu mbomy Boza it yce, 1110 3 Hel BU-
HUKJIO, He € MEPTBUMU, BOHU OAYIIIEBJIEHI.
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dajec TaKOXK Ma€ BeJUKI 3acJayru y CTBOPEHHI HAyKOBOI MaTe-
mMaTuku. ¥ PaJjeca BmoepIre B icTopil MaTeMaTHKU 3yCTPidalOThCs
IOBeIeHHA TeopeM. JIKII0 erneTChbKNUX 3eMJIEMiPiB 3a/I0BOJIbHAIA
BiITIOBiAb HA MUTAHHA «AK?», To Pajec, MaOyTh, IEPIIUM Y CBIiTi
IIOCTABUB 3aIHUTAHHSA «UYOMY?» i yCHimnrHo BiamoBiB Ha Hboro. Humi
BiloMoO, II10 6araTo MaTeMaTUYHUX IIPaBUJ OyJIiX BiZKpuTi HabaraTo
panimie, Hisk y CrapozasHiit I'perrii. Aje yci — JocaigHIM IIISXOM.
Crporo JioriuHe goBedeHHS IIPABUJIBHOCTI TBepI KeHb Ha IIifcTaBi
3araJibHUX II0JIO}KEHb, IPUNHATUX 3a AOCTOBipHi icTuHMU, OYyJI0 BU-
HalileHO TpeKkaMu. XapaKTepHa 1 30BCiM HOBa puca IrpellbKol MaTe-
MAaTHUKU MOJIATAE B IIOCTYIIOBOMY IIePeXOoMi BiJ OMHOTO TBePAKEeHHS
IO iHIITOTO 3a AJOIOMOTOI0 JoBedeHHs. CaMe TaKUU XapaKTep MarTe-
maTtuiri Hagas Pajec. I HaBiTH CHOTOH1, IPUCTYIIAIOYHN IO JOBEIEH-
HsA, HaIIPUKJAA TeOPeMU IIPO BJIACTUBOCTI pom0ba, MU, IO CyTi, Mip-
KyeMO MaliyKe TaKk caMo, SIK Ie podouin yuni daJieca.

BraskaeTnbcs, 1o dajiec mepiinM IO3HANOMUB I'PEKiB 3 reoMe-
Tpieto. oMy NpUOMCYIOTH BiIKPUTTA i JOBeNeHHS DALY TEOPEM:
PO IIOMiJI KOoJIa AJiaMeTpOoM HAaBIiJ; PO Te, IO KYT, BOUCAHUU Y
IIiBKO0JIO, € IPSIMMM; IIPO PiBHICTH KYTiB IPU OCHOBi piBHOOEAPEHOTO
TPUKYTHUKA; IIPO PiBHICTH BEPTUKAJIBbHUX KYTiB; IIPO MPOIIOPI[iN-
HICTBH BiJIpi3KiB, YTBOPEHUX HA MPAMUX, 110 IEePETUHAIOTHCA K1JIb-
KoMa IapajeJbHUMU npaMuMu. dajec yCTAHOBUB, IIT0 TPUKYTHUK
IIOBHICTIO BUBHAYAETHCA CTOPOHOIO i IIPUJIETJINMU OO0 Hel KyTaMu.

dajec BiZKpuB I[ikaBuii crociO BU3HaUeHHS BifcTaHi Big Gepe-
ra 10 BUAUMOTO Kopabud. [ledKi iCTOPUKYU CTBEPAMKYIOTH, IO IJIA
IILOTO BiH BUKOPUCTAB O3HAKY IMOAIOHOCTI IPAMOKYTHUX TPUKYT-
HUKiB. Dajiecy IIPUIUCYIOTh TAKOK CIIOCi0 BU3HAUEHHS BHCOT Pi3-
HUX IIpeIMeTiB, 30KpeMa Imipamiz, 3a JOBXKUHOIO TiHi, KOJU COHIIE
OigHiMaeTbesa HaJL TOPU30OHTOM Ha 45°.

¥Yeci i gocaruenna npuHecan Pajecy caaBy IIEPHIOT0 MYyApeIs
cepell BHAMEHUTUX «CEeMU MYyJIpPeIiB» TaBHOCTI.

ITiparop (6s1. 580-500 1o H. e.)

Yce — yucao.
T'onoBuuit npuamun Ilidparopa

ITijparop Hapommscsa Ha ocTpoBi Camoc
y cim’i Oaratoro roBeJsipa. 3a 6ararbma aH-
TUYHUMU CBilUeHHAMU, HOBOHAPOIKEHUM
XJIOMUUK OyB Kas3KOBO KpacuBUii, a He3aba-
POM BUABUB i CBOI HeaOMAKIi 34i10HOCTI.

ITiparop yBaxkuo ciayxaB y MineTi Jexiil
daseca i fioro yuna AHakcuMaHIpPa — BUAAT-
Horo (pimocoda, reorpadpa Ta actpoHoMa. bararo Ba:KJIMBUX 3HAHD
3m00yB Ilicharop 3a yac cBoro nmepedyBaHHA B MijJIeTChbKii mkoJri. Ta
Bce K PaJjiec TIOPEeKOMEHIyBaB HOMY IIPOAOBKUTU OCBITY B €THIITi.
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IIporarom 22 poxkis Iliparop mpoxoamB HaBUaHHS B XpaMax
Mewmdica, ne BiH I'PDYHTOBHO BUBUUB MaTEMaTUKYy, «HAYKy dmce
a6o BcecBiTHiX mpuHIUIiB». 3 Memdpica Iliparop pasom 3 erumer-
CbKUMU JKepIIMU IToTpanusB y BaBuiaoH, me mposiB mie 12 pokis.
TyT BiH, KpiM MaTeMaTUKMN, aCTPOHOMIil, Teopili My3UKHN, MaB MOK-
JINBICTHL BUBYATHU PEJIirii Ta KyJbTU, IPOHUKHYTH B MicTepiio AaB-
HbOol Marii. [ledki icTOpuKu BBaxKawoThb, 110 Iliparop 1e meBHU
yac rnepebyBas i B Iumii.

Bauszsxo 530 p. mo H. e. Ilidarop 3 HaKOMMUYEHNMU 3HAHHAMMU
Ta 3400YTUM [OOCBiJOM HAapEeITi IOBEPHYBCA Ha OaTbKiBITUHY.
Y KporoHi BiH 3acHyBaB CBO€pifgHe peJirifiHo-eTmuHe OpPaTCTBO,
a00 TaeMHUN yepHeuuil opmeH («miparopificbKuil cow3»), UJEHU
SIKOT0 3000B’A3yBaJINCSA BECTU TAK 3BAHUU ITi(paropiicbKuii crocio
KuTTA. Ile OyB oqHOUYACHO i pesririiHuii co3, i moJaiTuyHuM KIyo,
1 HayKOBe TOBapucCTBO. Po3mi3HaBaAJIbHUM 3HAKOM UYJIEHIB I[HOTO
OparcTBa OyJja I’ATHKYTHA 3ipka — mIeHTarpamMa, sSKy BOHUM Ha-
3WBAJIX CUMBOJIOM 3J0POB’s. I AKIIMO XTOCh i3 UJIeHiB OpaTcTBa II0-
TpamjAaB y 0ily, TO JIUIIIEe I[LOTO 3HAKY BUCTAYaJIo, 11100 oMy IIpu-
WIILJIN Ha AOTIOMOTY iHIIIi miaropiiiii.

BBaskarors, 1o Iliparop maB mepiiie JOoBeIeHHS TeOpPeMU, IO
HOCUTH Iioro im’sa (cama Teopema OyJia Bigmoma HabaraTo pamiiie).
3a Jjierennoio, Iliparop Ha yecTh I[LOTO BiAKPUTTSA IIPUHIC ¥ *KEPT-
By OuKa (mexTo, ImpaBjia, BBasKae, 1110 OMK CTaB *KePTBOIO BiIKPUT-
TS IPAMOKYTHOTO TPUKYTHUKA 3i cropoHamu 3, 4, 5). Ilpuunua
BeJInUe3HOol momyJsapHocTi Teopemu Iliparopa TpueamuHa: mpocTo-
Ta — Kpaca — 3HaAUyHIicTh. IcHye KiJIbKa COTeHBb Pi3HUX MOBEAEHDL
1iei Teopemu (reoMeTpuYHi, aaredpaiuni, MmexaHiuHi Ta iH.).

o umciia MmaTeMaTUYHUX HaAyK miparopiuiii BigHocuau apud-
METUKY, FeoOMeTpPil0, aCTPOHOMIiIO i My3uKy. BoHU BcTaHOBUIN, 1110
BHCOTA 3BYUYaHHS CTPYHU 3aJIE:KUTDH BiJ ii JOBXKUHU, TOOTO 3HOBY
BiJ umncJya, i CTBOPUJIM MEPITY MaTeMaTUUYHYy Teopito My3uKu. Bif-
KPUTTSA TOro (haKTy, IO CTOPOHA i AiaroHaJb KBaJpaTa HeCyMipHi,
CcTaJI0 BeJMKOIO 3aciiyroio miaropiiimnis. IIpu nmbomy Boepiire 6yJo
3aCTOCOBAHO METOJI JOBedeHHs Bija cympoTuBHOro. lle BiaAKpuTTA
IIPUBEJIO OO TEPINOol KPM3M B OCHOBaX MaTeMaTUKM, IIONOJaHHS
saKoi y mogasabirmomy (EBgokc Ta iH.) moB’si3aHe 3 PO3IIUPEHHAM II0-
HATTSA YncJia (CTBOPEeHHA Teopil ippallioHaIbHIX YKCeJ).

ITiparopy mpunmucyoTh TaAaKOXK TEOPEMY IIPO CYMYy BHYTPIIIHIX
KYTiB TPUKYTHHKA i 3aaUuy NP0 HOKPUTTSA MIJIOINHU IIPABUJIbHU-
MU OJHOMMEHHUMU MHOTOKYTHUKaMU (MOKJIMBI JIUIITe TPU BapiaH-
TU: TPUKYTHUKAMU, KBaJpaTaMu i IlecTuUKyTHUKamu). € Bizomoc-
Ti, mo Iliparop moOyayBaB «KocMiuHi» (irypu, TOOTO mIpaBUILHI
MHOTOrpanHUKU (Tak 3BaHi Tina IlnaTona). Ane HaibiabIn iMOBip-
HO, I10 midparopiiini sHaau JuIlle TPpU 3 HUX: Ky0, TeTpaeap i moze-
Kaenp. A oKTaeap Ta ikocaenap, iMOBipHO, OyJiu BIiepIlie BiIKPUTi
TeereToM.
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MOAOVYJib 2 BCTVII 1O CTEPEOMETPII

IIIxoua Iliparopa 6araro 3apodbuja AJisi TOro 1100 reoMeTpid cTa-
Ja HayKo1o. OCHOBHOIO 0CcO0OJIMBiCTIO miharopificbKoro MmeToay 0yJjo
00’egHaHHA reoMeTpii 3 apu(PMEeTHKOI0, 3a JOIIOMOT0OI0 UOro 0yJo
3HaANeHO CIoCci0 po3B’sA3yBaHHA 3akau, AKi Temep 3BOAATHCS 10
KBaJpaTHUX PiBHAHB, a TAKOXK I'eOMETPUYHO AOBEJIEHO JeAKi uuc-
JoBi piBHOCTI. Ilidparop 6araTo 3aiiMaBCcA IPOIIOPIIAME Ta IPOrpe-
ciamu i, iMoBipHO, mOoAiIOHiICTIO iryp. ApudMeTrKa AK IPaKTUKA
obumcJyeHp He 1ikasuiaa Iliparopa, i BiH 3 ropzicTio 3adaBJIAB, IO
«IIOCTaBUB apu(pMeTHUKY BUIIE 3a iHTepecu TOPTiBIA» .

Y nopanbiiomy imei Iliparopa posBuBaii, KpiM aHTUYHUX yue-
HUX, BUJATHI gocaiganku HoBoro uacy: Komepauk i Kemep, iopep
i Jleonapmo ma Binui, Exginrron i 6araTo iHIIIUX 3 TUX, XTO 3HAUIIIOB
Yy HayKOBO-(iocohchbKOMY CIaKy MUCJIUTENA HeoOXiTHe MiArpyHTAa
ILIs1 BCTaHOBJIEHHS 3aKOHOMipHOCTEH ¢BiTOOYJOBM.

Imenem Iliparopa HasBaHo KpaTep Ha BuauMiii ctopouni Micamnsa, a
TaKO0sK 0araTo HayKOBUX IIPEMiii i ByJIMIIL y PiSHUX MicTax CBiTy.

3anMTaHHA ANS CAMOKOHTPONIO

1. fIka cTpyKTypa IKiJIBHOTO KypCcy reoMeTpii?
2. fIx Oynyerbesa reoMeTpia SK HayKa?
3. fAka pisHHIA MiK IIaHiMeTpicio i crepeomeTpieio?
4. {Ixi reomeTpuuHi (hirypu € OCHOBHUMHU y cTepeoMeTpii?
5. fIKe TBepAKeHHA HA3WBAIOTh aKCiOMOI0?
6. ki reomeTpUUHI TOHATTS HAa3MBAIOTh O3HAUYBAHUMU, a IKi —
HEeO3HAUyBaHUMMU ?
7. SIKkuMu aKkcioMmaMu JOIIOBHEHO CTePEOMEeTpPi?
8. fIK Bu3HaAUAOTh €QVHY IJIOIIUHY ?
9. fIKi HacaigKm 3 aKkciom cTepeoMeTpii Bu 3HaeTe?
10. ke TBepaAKEeHHS HA3UBAIOTh TEOPEMOIO?
11. dAxi cmocoOu moBeeHHS TEOPEMU BU 3HAETE?
12. fIKy KiTbKicTh MJIOITUH MOYKHA ITPOBECTH Uepe3 TPU TOUKU ?
13. Ak mepeBipuTH, Y1 HAJIEKUTDH IPAMA ILJIOIIMNHI?
14. fdxknit Binpisok mepeTuHATUME ILJIOITUHY 7
15. II1lo HasuBawOTh IepepidomM Girypu mIoIuHow0?
16. dAKi ¢pirypu € miIocKkuMu, a AKi — HEILJIOCKUMM ?
17. Ik Bu3HAUUTY IPAMY IIePETUHY ILJIOITIH ?
18. fAx moOyayBaTu mmepepis MeTogoM CJIiiB?
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Tecm 01 cAMOKOHMPOJLIO

' TecT AN CAaMOKOHTpONIO

® Yacmuna 1

3aBnaHHda 1—16 MmaroTh BapiaHTH BiAIOBie#, 3 AKUX NMPaBUJIb-
Ha Tiabku O/IHA a6o KOHKpeTHA KiabKicTh. BubGepiTs mpaBuiabHy
BiIIIOBiOb.

1°. VKaXiThb TEKCTOBi TBEpAKEeHHS OO0 CKOPOUYEHOTO 3aIluCy
«M € a».

A) Tourka M HaJIEXKUTH NPAMil o;

B) Touka M HaIeXUTH IJIOIIUHI O

B) Touka M nexuTh Ha IPAMIN o

I') npama o npoxoauTh uepes3 TOUKy M ;

I1) TIomMIMHA O HPOXOAUTH Uuepes TouKky M.

2°, BubepiTh TBepI:KeHHA, SKe iHTepIpeTye 300parke il PUCy-
HOK 2.38.

AymeB,Fem,Q ¢ m;

BymcpB,Fem,Q ¢ m; r P
BymgpB, Fem,Q ¢ m; °Q n
INmcpB,Fem,Q € m;

Mmazp,Fem,Q e m. Puc. 2.38

3°. Bigomo, mo P, @, S — cminbHI
TOYKU A ABOX ILJIOIMUH o i . YKa-
JKiTh IBa IpaBUJIbHI TBEPAKEeHH.
A) ILmoninamy mepeTuHAOTLCA II0 OpAMiit a, mpuuomy P € a,
Qea,Sca;
B) oM mepeTuHAaOTHCA MO ONpPAMit a, mpuuyomy P € a,
Qea,S¢ou;
B) mrommuHM He IIepeTUHAIOTHCA IO NMPAMil a, npuuomy P € a i
PePB,Qeai@QeP,SeaiS e P;
I') mmomuHM He MepeTUHAIOTHCA 10 IpAMil a, npuuomy P € a,
Qea,Secaia#f;
I1) IO HY TepeTUHAIOThCA 10 IPAMill a, npudyomy o N 3 = P,
aNP=Q,anp=S.
4°. Bigomo, mo touku X, X,, X, sexxaTh Ha OJHINA NpaMii x.
BubepiTs mpaBuIbHO 3p00JIeHNIT BUCHOBOK.
A) Yepes x mpoxoauTh He O0ibIle TPHOX MJIOIIUH;
B) uepes x mpoxoauTh oxHa abo ABIi IJIOMTUHMN;
B) uepes x mpoxoauTh 0€3JIiY IIJIOIINH;
I') uepes x TPOXOAUTH IBi IMJIOIUHY;
I1) uepes x He MPOXOAUTD KOAHOI IIJIOIINHU.
5°. Bimomo, 1110 mpsaMmi a, b i ¢ He MalOTh COiJIBHOI TOUKM, OTHAK
MIOIIAPHO MEePEeTUHAIOTHCA. ¥ KaKiTh IIpaBUJIbHE TBEPAKEHHS.
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MOAOVYJib 2 BCTVII 1O CTEPEOMETPII

A) Ilpawmi a, b i c mexaTsh y ABOX Pi3HUX ILJIOITUHAX

B) ipawmi a, b i c 1e:xaTh y TPhOX PiBHUX IJIOINHAX

B) ipawmi a, b i ¢ HaymexaTs 6e3J1iui mIoITUH;

I') mpsawmi a, b i ¢ He MOKYTB JIe;KaTU B KOAHIM iCHYIOUil IIJIOITIHI;

) pami a, b i c HayeXXaTh JUIITe OAHIN IO HI.

6°. Y vorupuryTHUKY ABCD nesiKi BepIInHU JeKaTh Y IJIOIIN-
Hi 0. YKaXiTh TBepPAKEeHHdA, 3 AKNX BUILJINBAE HAJEKHICTb yCiX
BePIIUH YOTUPUKYTHUKA ABCD pauiii IoInHi.

1)Aca,Ceca, M cACiM € a; 4)Bea,Cea,Dea;
2)Acea,Bea,Ke BCiK € o 5)Cea,Dea,Aca.
3)Beoa,Deoa,® e BDiQ € o

A)1,2i4; B)2,4i5; B)3,4ib5; IN1,3ib5; M)2,3i4.
7°. Y NABC npoBegeno cepenuio jginito MN (M € AB, N € BC),

Ha AKiN Je)XUTh TOUKa . BusdHauTe npaBuIbHI TBePAKEHHS IIOL0
PO3MIiIeHHA TOUKHU Q).

1)Q € MB; 4) Q € (AMB); 7)Q e (CBM);
2)Q € MN; 5)Q € AC; 8) Q € (ACN).
3)Q € (MBN); 6) @ € (BNC);

A)1,3,5i6; B)3,4,7i8; m2,3,7i8.
B)2,3,5i6; T)4,5,6i7;

8°. InenTudikyiiTe 10 KOKHOTO MePETUHY MJIOITUH IIPAMY IXHbBO-
I'o IEPEeTUHY, KOPUCTYIOUNCH 300parkeHHaM Kyba (puc. 2.39).

A) (A,D,B,) N (BB,D); 1)A,Cy; A
B) (4,B,C,) N (BB,C); 2) C,D; B
B) (BCA,) N (ADD,); 3) B,C,; B
I') (4,C,B,) N (CC,D); 4) B,D; T
1) (B,C,D,) N (44,C). 5)A,D,. i}

9°°, ¥V tpanenii ABCD (BC | AD) nposezneHo cepensio jJiniro MN
(M € AB, N € CD). YkaxiTb, 3a akumMu 3 ymoB (A—]l) moxHa 3po-
OMTH BUCHOBOK, I110 Tpanenis ABCD je:XuTh y JaHiil IJIOMIMHI O.

A)AC N BD =0; I'CDcoaiN € a;

B) MN c a; IIYABcoiM € a.

B)MNcoaiA e q;

10°°. Ky6 ABCDA,B,C,D, nepepisanu ILIOIIMHOI, IO IIPOXO-
IUTH Yepes3 cepeanHu TPhOoX pedep, 1110 BUXOAATH 3 Bepinuuu A. Bu-
3HauTe BUJ (Pirypu mepepisy.

A) TynmokyTHUN TPUKYTHUK; B) piBHOCTOPOHHIN TPUKYTHUK;

B) npaMoKyTHUN TPUKYTHUK; I') pi3HOCTOPOHHIiN TPUKYTHUK.
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Tecm 08 cCAMOKOHMPOJLIO

D, C, B, C,
[ [ S
A B, A — D,
| |
| |
D' ___|.__JC B! ___|.__JC
// // _RID
A B A D
Puc. 2.39 Puc. 2.40

11°°. BubGepiTs nioimmuu, AKi Oyze mepermHatu npsama RS
(puc. 2.40).

1) (ABA,); 2)(DD,A); 3)(DD,C,); 4)(BDD,); 5)(A,B,C)).

A)1,2i4; B)2,4i5; B)3,4i5; I1,3ib5; MH)2,3i4.

12°°, BubepiTh cepen pucyHukiB 2.41 Takuii, Ha SKoMYy 300pake-
HO IIepepis, yTBOPEHNUM MJIOITNHOIO, II[0 IPOXOANTDL Uepes3 CepeaAnHN

JIBOX CYMIKHMX CTOPiH OAHi€l rpaHi Ta BEePUIUHY, CYCiAHIO 0 TOUKH
nepeTuHy pebep, Ha AKX BUOPAHO CepequHMU.

A) B) B) ) )
Puc. 2.41

13°°. Busnaure nBa mpaBUJIbHI TBEPIKEeHH.
A) fK110 KOJI0 Mae 3 IMJIOIMMHOIO ABi CHiJIbHI TOUKHY, TO BCi TOUKU
IILOTO KOoJIa JeKaTh Ha 1M IJIOIIHI;
B) saxmio aBi TOUKM — KiHIIi JiaMeTpa KoJia — JiesKaTh Ha IJIOIUHI,
TO BCi TOUKM KOJIa HaJIeXKaTh ITi¥l IIJIONINHI;
B) ax1mo aBi mOBiJIBHI TOUKU KOJIa, 110 HEe YTBOPIOIOTH AiaMeTp,
JeKaTh Ha IJONIINHI, TO BCi TOUKM KoJIa HaJeXKaThb Il I1JI0-
IIWHi;
I') akmo xopaa KoJjia i TouKa KoJia, 1110 He JIeKUTh Ha Hill, HaJe-
JKaTh ONHIN IJIOIMHI, TO BC1 TOUKU KOJIa JieKaTh Ha I[1 I1JI0-
IIUHi;
I1) AKT10 IBi XOpAU KOJIa HaJeXKaTh AJesKil IJIOMIUHI, TO BCi TOU-
KU KoJIa Jie;KaTh Ha I[il IJIOIIIHI.
14°°. BigzomMo, Tpu TOUKHU Yy IIPOCTOPi pPO3MillleHi Tak, 110 uepes
HUX MOKHA mmpoBecTtu He MeHIIe 100 pisHux miaomuH. Busnaure
MIpaBUJIbHE JOIIOBHEHHSA I[LOTO TBEPAKEeHHI.

A) I1i Touku JeKaTh B OHil IJIOIIIHI;

B) 11i Touku JEeKaTH HA OMHIN IPAMIiA;
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MOAOVYJib 2 BCTVII 1O CTEPEOMETPII

B) 11i TOuKU He JeKaTh HA OAHIN IPAMIIA;

I') 11i Touku JIeKaTh B OAHIiH IJIOMIMHI, ajle Ha OOHIiN IPAMiii;

I1) 111 TOUKU JieKaTh B OAHIM MJIOIITUHI, aJie He Ha OMHIiN TpAMiiA.

15°°. Bizomo, 1o yotupu Touku A, B, C i D He Je)xaThb B OSHIN
IUIOMIMHI. YKaXKiTh npamy nepetury (1—6) KosKHOI mapu IJIOINMUH,
dagaHux ymoBamu (A—E).

A) (ABC) i (ABD); 1) AC; A
B) (ACD) i (ABC); 2) AB; B
B) (BCD) i (ABC); 3) AD; B
T) (ACD) i (BCD); 4) BD; T
) (BDC) i (ADB); 9) BC; i
E) (ABD) i (ACD). 6) CD. E

16°°. Hapebpax AA,iCC, npaMOKyTHOrO IIapaJjeJenine/a no3Ha-
yeHO TouKHu P i Q. Busuaure npami, aki neperunatume npama PQ.

A)ADiB,Cy; B)CDiA,B,; Il) BDi B,D,.
B)ABiC,D; T)ACiA,Cy;

e Yacmuna 2

Po3p’sakiTh 3aBmaHHa 17—28 3 KOPOTKUM 3aIIMCOM X0y MipKY-
BAHb.

17°. IIpsama a nepetuHae aBi cropouu AABC. BusHauTe, U1 MOXKe
IIpsaMa a IepeTUHATU TPETIO CTOPOHY TPUKYTHUKA.

18°. Tpu npami, AKi TpoxXoaaTh yepe3 TOUKy T, IepeTHHAIOTH
YeTBEPTY ONPAMY B Toukax P, @ i R. Busnaure po3MiIllleHHSA TOYOK
T,P,QiR.

19°. Tiarounasi pom6a PLST meperuHaoThcA B Toulli §. Bimomo,
110 Bepinuuu pomOa P i L HamexaTh AedAKilt mroruHi o. BusHaure,
Yy HAJIeXKATUMYTh it montuHi Touku S i T. (BignmoBiagb sanuIiiTs y
(hopmi «TaK» UM «Hi».)

20°. Busunaure po3aMimnieHHA YOTUPbLOX TOUoK M, N, B i C, xoan
Bimomo, 110 npami AB i AC mepeTHHAIOThCS 3 JEAKOI0 IIPSIMOIO [
y Toukax M i N BiammoBigHO.

21°. [IBi BepIInHY TPUKYTHUKA 1 TOUKA IIePeTUHY MeiaH JeKaTh
B OJHIiN mromuHi oo. BusHauTe, um Oyze JesKaTH B Iiil ILJIOIUHI
TOUKAa IIePEeTUHY BUCOT TPUKYTHUKA.

22°. lano wotupu Touku X ;, X,, X;1 X, 1110 He IexaTh HA ONHIN
OpAMif. 3alIuIIiTh yCi MOMKJINBI IJIOIUHY, SIKi IPOXOAATH Uepes
KOXKH1 TpU 3 HUX.

23°. BuzHauTe MaKCUMaJbHY KiJIbKiCTh TJIOIIWH, AKi MOMKHA
IIPOBECTU Yepe3 YOTHUPU TOUKU, AKIIO JKOIHI TPU 3 HUX He JIeKaTh
Ha OOHIN mpsaMiii.

24°. BukoHaliTe pUCYHKHU JIO0 BCiX BUMAIKiB PO3MIiIIIeHHA AeAKOl
nmpamoi a i Touok B i C, 1110 He JeKaTh Ha Hiil.
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25°. IlobynyiiTe mepepis MJIOIIMHOIO, II[0 IPOXOIUTh Yepes3 TOU-
ku M, N, K (puc. 2.42).

26°. IloOynyiiTe mepepis IJIOMIMHOIO, III0 IPOXOAUTH Uepes3 TOU-
Kku S, P, R (puc. 2.43).

27°. IloOynyiiTe mepepis IJIOMIMHOIO, III0 IPOXOAUTH Uepes3 ToU-
ku H, V, W (puc. 2.44).

i | H
s P F

N S
Me -5 /.-

/7 /7
e e

’ K ’ v Q

Puc. 2.42 Puc. 2.43 Puc. 2.44 Puc. 2.45

28°. IIobynyiiTe mepepis MJIOIIMHOIO, IO IPOXOAUTh Yepes3 TOU-
Kku E, F, @ (puc. 2.45).

e Yacmuna 3

Po3p’sa:kiTh 3aBganna 29—32 3 MOBHUM OOI'PYHTYBaHHSAM.

29°°. Binomo, 110 1Bi npaMmi nepeTuHamThesa B Toutti O. [loBeniTs,
IITO BCi mpAMi, SKi He mTpoxoaAaTh yepes3 Touky O, ajie mepeTuHaThb
o0uABi 3amaHi npaMi, JieKaTh B OJHIN IIJIOMIMUHI.

30°°. loBeniTh, 1110 KOJU AECATHh IPAMUX IIPOXOAATH Uepe3 OAHY
TOUKY i IMepeTuHAaTh OAUHAAIIATY OPAMY B iHIINX TOUKaX, Bi-
MiHHHUX BiJ YKa3aHOl, TO BCl OAUHAAIATL IPAMUX JIeKaTh B OOHIN
MJIOMINHi.

31°°. IloOynyiiTe mepepis TpuryTHOI mipamigm KLMN 1jo-
IIMHOIO, SKa IIPOXOAUTL uepe3 Touku P, R i S, akimo P € LK,
Re KN,S e ML.

32°°. IloOynyiiTe 1epepisd MNPAMOKYTHOI'O IIapaJjiejellimena
PRSTP,R,S,T, nnomuHo10, AKa IPOXOJUTH uepe3 ToUKu A, BiC,
axmo A € PT, B € RR,, atouka C € (P,R,ST,).
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B3aciue poammeum

APAMYX Y TIPOCTOP,
MPAMOI | IAOWMHN

I'eomempia — natimozymHiwuil 3acib

01 nposa6y Hawux po3ymosux 30i6Hocmetl

ma 0a€ HAM MOHCAUBLCMb NPAGUNLHLHO MUCIUMU
i 6ucno6n06amuU C60L CY0rHceHHA.

I'. Taninen




D Po3milLieHHs ABOX MPSMUX Y POCTOPI

P O3Haka MUMOOGIKHOCTI PSIMUX Y POCTOPI

) BrnactmnsocTi napanesibHux npsiMyx npocTopy
D Po3mitLieHHsI PsMOI | MIOLLMHIN Y POCTOPI

} O3Haka napasesibHOCTI NPSIMOI i MAOLLNHN

OnpauioBaBLUK LieH MOAYAb, BM Ai3HaETECS:

AK1 IpAMIi IIPOCTOPY MOXKYThH IEpEeTUHATUCA, a AK1 — Hi;
K PO3MIiIlleHi B IPOCTOPi IpAMi, AKi He ITepeTUHAaIThC;
K 1To0yayBaTHU ABI IapaJiebHi IpAMi Ha PUCYHKY;

K o0y yBaTH ABI MUMOOiKHI MpAMi Ha PUCYHKY;

SIK BUSHAUUTH, YU OYAYTH IPAMi IepeTuHATUCS;

SIK BUSHAUUTH, YU IePETUHAE IPSIMa IJIOIIUHY;

AK JOBECTU IMapaeJbHICTh IPAMUX;

K JOBECTHU MapaJieibHICTh IPAMOI i IIJIOIHH;

AK 3HAWUTU OKPeMi JiHiNHI BUMipH, KOPUCTYIOUHNCH
BJIACTHUBOCTSIMMY MapaeIbHUX IPIMUX;

AK 3HAUTU OKPeMi JIiHiliHI BUMipH, KOPUCTYIOUNCH
BJIACTHMBOCTSIMMU HapaIeIbHUX IIPSIMOI i ILJIONTHHA.




MOAVYJib 3 B3AEMHE POSMIIIIEHHSA ITPAMUX ¥V ITPOCTOPL...

B3aeMHe po3MilieHHA NMPAMUX
y ImpocTopi

SKIMO polrisamaTyu ABi IPsAMi Ha IJIOIIMHiI, TO BOHU abo He IIe-
PEeTHHAaIOThCS, a00 MepeTUHAIOThC JINIe B oaHil TouIri. Ti mpawmi,
K1 He IIepeTHHAaIOThCA 1 JJe)KaTh B OHIN ILJIOIIHI, Ha3UBaIOTh Na-
panenvHumu. A Ti, AKi IepeTUHAIOTHCA, — MAlOTh OKpPEeMYy Ha3BY
JINIlle B OJHOMY BUIIAJKY, KOJU MEePEeTUHAIOThCA MHiJ IPAMUM KY-
ToM. Taki npAMi Ha3UBAIOTHCA NEePREeHOUKYLAPHUMU.

Ywu icHYIOTh y IPOCTOP1 IPAMIi, AK1 IepeTUHAIOThCA 1 AK1 He 1e-
peTuHaOThea? BigmoBigs Ha Iie 3anuTaHHA AAlOTh 00pa3y HaBKO-
JUINHBOTO CBiTYy. Y1 MaroTh TakKi IIpAMi CBOIO HA3BY Ta AK IX PO3-
PisHATH — BU Ai3HAETECh V IIboMY IHaparpadi.

3a axKciomMo0 cTepeoMeTpii: AKINO ABI IpaMi IepeTmHAOTLCH,
TO Uepes3 HUX MOKHAa IMpoBecTu eAuHy maomiuny. Ile osHauae, 1110
OyOb-aKi ABi IpaMi, AKi mepeTnHATLCA, BU3HAUYAIOTH ILJIOIIUHY, a
IIJIOIITUHY, Y CBOIO UepT'y, — IIPOCTIp.

Or:xe, y mpocTOpi IpAMi, po3MiIieHi B OqHil IIJIOINHI, MOXKYTh
nmepeTuHaTucA abo OyTH mapajieIbHUMHU. 3a aKCioMOI0 MapaJieib-
HUX IIPAMUX, Yepe3 TOUKY I103a IIPAMOI0 MOYKHA ITPOBECTU €AUHY
IpaAMY, IapajeJbHy JaHiil. 3a HACJIIKOM 3 aKcioMu cTepeoMeTpii:
yepes IIPAMY i TOUKY I103a Hel0 MOKHa IIPOBECTU €IUHY IJIOMIUHY.
Tomy 3HOBY K TaKU BUXOAUTH, 110 ABi IIapaJieJibHi IPAMi 3a1a0Th
ILJIOMTUHY.

OBl mpsaAMi y IPOCTOPl HA3WBAIOTHCA NAPALeLbHUMU, SKIIO
BOHMU JIeKaTh B OJHIN ILIOIMHI 1 He mepeTuHAaIOThCA.

AKIo aB1 AOBiJABHI IPAMI a 1 b mpocTopy mapaJjejabHi, TO BUKO-
PUCTOBYIOTHL CUMBOJI «||» i 3anmucyiors «a || b» (UuuTaiors: «mIpsama a
nmapajiebHa nIpAMii b», ado «mpami a i b — mapaaenbHi»). Bigpis-
KU, IT10 JIesKaTh Ha MapaJieJIbHUX MIPAMUX, TAKOXK Ha3UBAIOThCA Na-
panenvHumu.

Posrasmemo monmenb Ky0a, BUTOTOBJEHOTO 3 «APOTAHUX Bif-
pPiBKiB», AKi JexkaTh Ha BignmoBigHUX npamux. Cepen npamMux, Ha
AKUX JeKaThb peodpa Kyba, € Taki, 110 He IIepeTuHATLCA i JeKaTh
B oxHin miaomuni (ABiCD, AB,iCD,, A/D,iBCir. n.), ToO-
TO — mapaJjieJbHi, OJHAK € I TaKi, 1110 He MepeTHHAaIOThCA 1 He € Ia-

panenpaumu (AA, i CD, BB, i AD, A\BiC,D
1 Cy i n.). Taki npami HaszmuBarwTbCA MUMOOIHC-
! HUMU.

IIBi IpAMI1 IpPOCTOPY, AKI He ITepPeTUHAIOTh-
cd i He mapaJjesibHi, Ha3WBAIOTHCSI MUMOOIHC-
Y HUMU.

o 3po3yMijio, 0 ABi MMMOOiLKHI mpaMi He
MOKYTh JiesKaTu B OAHIN 1romuHi. Tomy 1mme
Puc. 3.1 KaKyTh, III0 ABI OpAMi MMMOOiLKHI, AKIIO iX




§ 3.1. B3aemHe pO3MIUWEHHA NPAMUX Y NPOCMOPI

He MOJKHa MOMICTHUTH B OAHY MJOIIUHY. I[J1d mo3HaAUeHHS MUMO-
OiKHUX TPAMUX BUKOPUCTOBYIOTh CUMBOJ «-=». Hampukmaanm a = b
(UuuTamTh: «OpaAMi a i b — MumMo0OisKHiI» abo «IpAMa a MUMOOiMKHA
3 IpsaMoio b»). OKpeMUM BUMNAAKOM PO3MINIEHHA NPAMUX € iX Ha-
KJaJaHHa — IIPaMi 30iraroTbcs.

Omoice, po3miuenna 060X NpamMuUX Yy npocmopi moixe 6ymu
maxum:

1) mpami mepeTMHAOTHCA, AKIINO BOHU MAKOTh TiJIBKH OIHY
CIILILHY TOUKY;

2) npdAMi mapaJiejibHi, AKIITO BOHU He IIePeTUHAIOTHCA 1 JIedKaTh
B OQHIiM IJOIINHI;

3) mpsaMi MUMOOiIKHI, AKIIO BOHN He IIePeTUHAIOTLCA i He Imapa-
JeJbHi;

4) pami 30irarThCs, AKIITO BOHM MAalOTh IIPUHANMHI IBi CIIiIh-
Hi TOUKH.

PosraaHeMo BIacTUBOCTL, AKMMHA BOJOLIIOTH MapaJjejbHl IpaMi
y IIPOCTOPI.

Teopema 1.
Lf-v““ Yepes 0yab-AKy TOUKY IIPOCTOPY, KA He JeKUTh HA Ia- -
. HI¥ IpaAMiil, MOKHA IIPOBECTH MPAMY, apaJjieJibHy TaHiH,
i 10 TOTO 3K TiIBKM OJTHY. |

Ilogedenns. Hexait a moBinbHA mpAMa mpocTopy, A —
TOUYKAa, 1110 He HaJeXXUTh i1 (puc. 3.2). Uepesd npamy a i
TOUKY A MOKHa npoBecTu 1oniuay. Hexaii mme 0yme 1io-
mrHa o.. Ha maomiuHi o JeXKuTh NpsaMa i Touka mosa Helo.
Yepes 1[0 TOUKY MOXKHA IPOBECTHU IIPAMY, IapaieJbHy
nauii. Hexait npama b | a i A € b. Jo-
BeJeMo, 1110 npama b equHa. IIpunycru-
MO, 110 icHye iHmIa mpama b, gdKa He
30iraeTbcAd 3 IpAMOI b, mapajielbHa
MpAMIf @ 1 TPOXOAUTH Uepes3 TOUKY A.
Ockinbku a | by, To, 3a O3HaUYEHHAM,
BOHMU JIe;KaTh B ONHi MJIOMINHI, HATIPH-
Puc. 3.2 KJaf f3.

Ot:xe, o 1 3 MalOTh CIiIBHY IPAMY G
Ta TOUKY A, a ToMy 30iratorbcd. ¥ ILIOMIMHI 0L Uepes3 TOUKY
A npoxozaTs ABi npawmi b, i b, napanenpHi npaMii a, 1o
cymepeuuTh akcioMmi mapaJesnbHOCTi. Omep:Kaam IPOTHU-
piuus, sKe JOBOAUTH €ANHICTD IIPSAMOI b, 1110 11 BUMAaraJo-
ca noBectu. Teopemy dogedero.
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Teopema 2 (0o3Haka napanenvHocmi npamux).
dxmo aBi npAaMi mapaJiejbHi TPeTii NPAMIiA, TO BOHH

napaJjiejbHi MisK c00010.

Ilosedenns. Hexait pami a i b mapajenbHi mpAMii ¢
(puc. 3.3). Hosenemo, 1110 npaMmi a i b napanenbHi. Buna-
IOK, KOJIM IpAMi a, b, ¢ JekaThb B OOHIN IJIONIMHi, 0yJI0
PO3TJIAHYTO B ILIaHiMeTpii. I[f0o BaacTuBicTh I1le Ha3MBa-
IOTh 03HAKOIO ITapajieJbHOCTI MpaAMuX. ToMmy BBasKkaTuMe-
MO, IITO ITl IPAMI He JIedKaTh B OJHIH ILJIOIWHI, 1 JOBegeEMO,
10 TaKa O3HaKa Mae€ MicIie 1 B IPOCTOopi.

Puc. 3.3

3a ymoBoM0 b | ¢, a Tomy 11i paMi JexaTh B OgHIH ILI0-
IUHi, Hexaii e Oyge maomuHa 3. Arasgoriuso a || ¢, tomy
Il IpAMi JIeKaTUMYTh y AeAKIiN 1HIMIN OJOIMWHI — IIJIO-
miuHi o. Bubepemo Ha npamiii b Touky B. Uepes npamy
a i Touxky B mpoBeneMo IIJIOITUHY ®, AKa IIepeTHEe ILJIOIIH-
Hy [ o meaKiy npawmii b, (o i B MaroTe cIinbHY TOUKRY B).
OckinbKku yeped TOUKy B y miomiuHi 3 BiKe IPOXOAUTH
npama b | ¢, To b, 4 ¢, To6TO b, IEepeTUHATUME ¢ Y AeAKiil
Toulli K. K € ¢, asnaunte K e i K € a. Ane K € b, Tomy
K € o.

To0To Touka K HaJeXKUTh TPHOM ILJIOIIMHAM O, B 1 ®.
AJle Bci TOUKU, CHiJIBHI AJId ILIOIMMH O i ®, JeXaTb Ha
npamiit a. Tomy npaMa a TpoxXoauTh uepe3 TOUKy K, 1110
cymepeunTb yMoBi a || c. Otixe, b, He IepeTnHAE IPAMY C,
TOOTO b, mapaJielbHa c. AJle B ILIOIUHI 3 yuepe3 TOUKy B
NIPOXOAUTH TiJIbKYU OQHA IIPAMA, IIapajieJibHa IPAMIN C.

Tomy npawmi b, Ta b 36irarorsca. OcKinbKu npama b,
He IIepeTUHAac ILIOIUHY O, TO IpAMa b, He IepeTUuHATH-
Me npamoi a i HamexuTs miromuHi 0. OTixke, b, | a, To6TO
b |l a, 1o 1 BUMarasoca gosectu. Teopemy dosedero.



§ 3.1. B3aemHe pO3MIUWEHHA NPAMUX Y NPOCMOPI

BrnactuBicTh MUMOOIKHUX HOPAMUX BUPAXKAE O3HAKA: SKIILO
OJHA i3 TBOX MPAMMX JIEKUTH Y AeAKIN IJIOIMHI, a Apyra mpaMa
IMepeTHHAE IO MJIOIIMHY B TOYIli, IKA He JeKUTh Ha MepuIii mps-
Miil, TO i MPAMi MUMOOIMKHI (IPOMOHYEMO JOBECTU CAMOCTiAHO).

M rrrr—

3.1°. Bimowmo, 1m0 npami a i b gexkaThb Ha OHIN ILIONIMHI. YKa-
JKITh MOJKJIMB1 B3A€MHI PO3MIIIIeHHA I[UX TPAMUX.

A) a i b nepeTuHAOTHC; I') a i b He mapaJebHi;

B) a i b ue neperunaroTbea; [l) ai b MuMoOiKHI.

B) a i b mapanenbHi;

3.2° JIBi mpawmi k i | mapanenpHi npamiii x. YKaKiTh B3acMHe
po3MinieHHA npAMUux kil.

A) Mumo06ixkHi; bB) napanenbHi; B) nepeTunarmoThCA.

3.3°. Ha pucyHKy 3.4 300pakeHo ABi mJIoIuHY o i B, AKi miepe-
TUHAIOTHCA 110 IPAMIiN b. YKaKiTh B3acMHe PO3MIIleHHA IPIMUX a
ic, Koau Bigomo, mo a | b, ¢ £ b.

A) IlapayenbHi; B) MmuMmo0ixkHIi; B) neperuHamoThHCA.

3.4°. Touxka M He JeXuTh Ha WJIOIMMNHI TpuKyTHHUKa ABC
(puc. 3.5). [lo6epiTh MuMoOizkHi 10 npamux (A—B) cepen (1-3).

A) MA; 1) AB; A
B) MC; 2) AC; b
B) MB. 3) BC. B

<
N
| D)

A C A D

Puc. 3.4 Puc. 3.5 Puc. 3.6

3.5°. IIpsama PQ, 110 He JIEKUTh Ha ILIOIWHI MPAMOKYTHHKA
ABCD, napanenbHna BC (puc. 3.6). IlatiTe Ha3dBy KOKHill mapi nps-
MUX.

A) PQ i AB; 1) MumoO6iskHi; A
B) PQiCD; 2) mapaJieJibHi; b
B) PQiAD. 3) mepeTuHAIThCA. B
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3.6°. Touka M 3HaXOoAUTHLCA 1034 MJIOITUHOIO TPUKYyTHUKA ABC
(puc. 3.7). Ha cepeguuax Binpiskis MA, MC i M B no3HaueHO TOY-
ku K, F'i P BignoBigHo. BubepiTh Tpu mapu nmapajejlbHUX OIPAMUX.

1) KP; 3) KF; 5) PM; 1) AB; 9) AC.
2) PF; 4) KM; 6) FM; 8) BC;

A)1i6; B) 21i4; m)3i9; €)5i8;

B)1iT; IMN2i8; E)31i5; H)41i9.

3.7°°. Ilpsami m i n mepeTUHAIOTHCH, a IpAMa d mapaJeibHa IIps-
Mili n. YKaXiTh MOKJIMBE B3a€MHE PO3MIIIIEHHA IPAMOIL M II0 Bif-
HOIIIeHHIO 10 d.

A) Ilapanenbui; B) meperuHaiThcsa; B) mumoOiskHi.

M
B, C,
K F |
|
A1 ' D
A P C l L
B AL D
Puc. 3.7 Puc. 3.8

3.8°°. Ha pucynkry 3.8 so6paseno kyo ABCDA,B,C,D,. Bube-
pPiTh Take B3a€MHE PO3MiIlleHHA NpaMux y mpoctopi (A—B), ke 0
BiZITTIOBiIaI0 YOTUPHOM i3 IT’ ATH 3amaHuX mmap npamux (1-5), i rake,
AKe He MiAX0IUTh KOAHIN mapi npamMux.

A) Ilapanenbni; 1) D,DiBC; A

B) Mmumo06ixkHi; 2) B,C,1iD,C; b

B) nepernnaiorsca. 3)A,;BiD,C; B
4)ADiD,B;;
9)CD1iBC,.

3.9°°. JIea mapaisensorpamu ABCD i ABKZ wmajne:xaTh Pi3HUM
IJIOIMWHAM. ¥ KaXKiTh IapaJjiejibHiI IpAMi.

A)DAiKB; B)CDiKZ; IO)CBiKB.

B) BCiAZ, I'Y DAiZA;

3.10°°. BuzHauTe reoMmeTpuuHy Qirypy, AKy YTBOPIOIOTH yCi Bif-
PiBKU, IO CHOJYUYAIOTh OYAb-AKi TOUKU ABOX pedep IPAMOKYTHOIO
nmapaJeJieninena, AKi JexaTb Ha MUMOOIKHUX IIPAMUX.

A) TpuKyTHUK; B) mromHa; I1) Bigpisox.

B) vorupukyruuk; I') TpukyTHa Imipamina;
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§ 3.2. B3aemHe pO3MIUWEHHA NPAMOL i NAOUWUHU Y NPOCMOPI

3.11°. JloBeniTs, 110 uepe3 MPSAMY MOKHA IIPOBECTU ABiI pisHi
TLJIOIITHU.

3.12°. JlaHO YOTUPU TOUKM, IO He JiesKaThb B ONHIN IIJIOITWHI.
CkinbKM MOJKHA IIPOBECTH Pi3HUX IJIOMIMH, SKi IIPOXOIATH Uepes
TPHU 3 I[UX TOUYOK?

3.13°. Touxknu A, B, C jexaTh y KOKHIill 3 IBOX Pi3HUX IIJIOIIWH.
HloBeniTh, 110 11 TOYKH JIeXKaTh HA OAHIN IPAMIN.

3.14°. JlaHo nBi MJIOMIUHU, SIKi MepeTHHAIOThCA II0 IPAMilt a, i
npamy b, Axka JIeKUTh B OOHIN 3 IUX ILJIOIUH i IepeTuHae APYry.
HloBeniTh, 1110 IpPAMi a 1 b mepeTnHATHCA.

3.15°. JlaHo Tpu pPisHi MJIOIMIMHM, AKi MOIapHO MEePEeTUHAIOTHC.
IloBeiTh, 1110 KOJIU IBi 3 IPAMUX IIEPETUHY ITUX ILJIOIIUH IIepeTuHa-
IOThCS, TO TPETHA IIPAMA IIPOXOAUTH Uepe3 TOUKY IXHbOTO IIePETUHY.

3.16°. [loBeniTh, 110 KOJIN AiaroHajli YOTUPUKYTHUKA IepeTuHa-
IOTHCS, TO OO0 BEPUINHU JeKaTh B OTHIN ILJIOIIMHI.

3.17*. Tpukyruuxk MNZ i napajenorpam MNPS He HajleXaTb
omuin mromuui. Touku @ i R — BigmoBigHO cepeauHu cTopin MZ
i NZ. HoBenith mapaJyieqbHicTh npamMux QR i PS.

3.18°. Ilapanenorpam ABCD i tpanenis MBCN (BC — ocHOBa

Tpalellii) He HaJieXKaTh OAHIN miorMuui. [loBediTh mapaJjeslbHICTD
npamux MN i AD.

3.19°°. Tpamnenii ABCD i PZCD (CD — cuinbHa ocHOBA TpaIeIiii)
He HaJje)xkaThb omHin miomuui. Touku @ i R — cepequHu BigpisKiB
CBiDA, aTouku M i N — cepenunu BifgpiskiB DP i CZ BigmoBigHO.
HoBeniTh mapayienbHicTh npamMux MN i QR.

3.20°°. Touxku K, Z, M, N € cepemuHamu Bigpiskis SA, AC, BC,
SB TtpurkyTtHoil nipamigu SABC. 3HalIiTh IEPUMETP YOTUPUKYTHU-
kKa KZMN, akio 0iuHi pedbpa TopiBHIOIOTH b, a CTOPOHU OCHOBU — d.

3.21°°. Yorupu Toukm npoctopy A, B, C, D He HajleKaTh OJHIiN
naomtuHi. Touku M, N, K, Z — cepeluHU BiAOOBIAHUX BiAPi3KiB
AD, BD, BC, AC, npuuomy CD = AB. JloBeAiTh NePIEeHANKYIAP-
HicTb npamMux MK i NZ.

§ 3 2 B3aeMHe po3MilieHHS IMPIMO1
o fue 1 IIJIOIUHU y IIPOCTOPi

IIpama € migMHOKMHOIO TOUOK ILJIOIMMHM. BOHA CKJIaZAETHCS
3 0esyriui Touok. Taki MipKyBaHHS IPUBOLATH A0 TOIO, IO IIPSIMa
i maoIMHA MOXKYTh MaTH 0e3JIiu CHiJIBHUX TOYOK, OOHY abo KO-
HOI CIiJIbHOI ToukM. Bunmaagku, Koy nmpsamMa HaJeXKUTh IJOMINHI i
KOJIV IIpAMa IepeTHHAaE MJOITUHY, HaM 3Havomi (puc. 3.9). Iamti
BUMNAAKU PO3MIIIEeHHA IPAMOIL 1 IJIOMIMHU PO3TJAALaTHMEeMO B Ha-
CTYIHUX maparpadgax.
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e /S

mcao INow=Q
Puc. 3.9

a

W Teopema 3.

@ SIxmo ogHa 3 JBOX mapalieIbHUX NPAMUX IePeTHHAE
INIOIIMHY, TO i Apyra mpsaMa Tako:K IlepeTHHA€ L0 ILIO-
IIUHY. '

Jloeedenns. Hexait nano nmapaJienabHi npami a i b, ogHa
3 HUX — a, IepeTHHAaE IIoIMuuy o y TouIlli A (puc. 3.10).
HoBenemo, 110 Apyra npamMa b TakoK IIepeTUHAE ILJIOIU-
HY 0., TOOTO Ma€ 3 HEI0 CHiJIbHY TOUYKY i IO TOTO K TiJIbKM

OnHY.
Ilosnauumo 3 — nyoMMHY, AKill Ha-
p T 7 Je:xaThb napaJieiibHi mpami a i b. OcKiib-
a/\ b KU PiSHi IJIOUIMHY O i B MalOTh CIiJILHY
’c A \B TOUKY A, TO, 3a aKCcioMOI0 cTepeoMeTpii,
N BOHU MAaIOTh JeAKY CHLIbHY mpAMY c. Ha
o i IJIOIMHI 3 ogHA 3 TapajeIbHUX IPAMUX
l a mepeTuHae npamy c. Tomy i1 mepe-
Puc. 3.10 THUHAE Apyra, IapaJjejbHa 11, npama b.

Touka B € TOUKOIO NEPEeTUHY IIPAMUX b
i ¢ — CIiJIbHOIO TOYKOIO NPAMOI b i IJIOUTUHY O
IIpunycrtumo, 1o npama b mMae 3 TJIOIIUHOIO O IIe
AKYCBH 1HIITY CIIIJIbHY TOUYKY. ToAl, 3a HACIIAKOM 3 aKCiOM
crepeomeTpii, b HamexkuTh o. OCKiIbKU IIpaMa b Haje-
JKUTH i momuHi 3, To BoHa 30iraeThcd 3 IPSAMOIO ¢, AKa
€ JIiHi€I0 ITepeTUHY MJIOIIUH o i 3. 3 I[bOT0 BUIJIUBAE, ITI0
IIpsAMa a OJHOYACHO 1 ITepeTuHae npamy b, i mapaJjeiibHa
iti. OTpumanau cynepeuyHicTb, 1110 I BUMAarajocs JTOBECTH.
Teopemy dosedeHo.

3adaua.

Binpiszox AB mnepeTuHae mjaoinuHy o B Toulri O. Uepes #ioro KiHIi
A, BiTouky K, sKa IiuTh BiIpi30OK y BiIHOIIEHH] o : 2, paxXynuu
Bijg TouKm; A, IpoBegeHOo mapajiejbHi IPAMi, AKi mepeTHHAaOTh I1JIO-
IUHY BiANoBigHO B TouKax A, B, K. SHaliIiTh JOBXKUHY BiIpisKa
BB,, konu Bigomo, mo AA, =45 cm, KK, =10 cm.
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Po3B’d3aHHs
Ockinpru npami AA,, BB, KK, napajeibHi i IepeTUHAIOTh
npamy AB, To BOHU JieXKaTh B OAHiN miomiuai o (puc. 3.11).
Touku A, B, K, 1exaTb Ha OAHIA OIPAMill — IPAMI IepeTUHY
IJIOIWHA 13 IIJIOMIUHOIO O..

Puc. 3.11

ITpoBeseMo y IIOIUHI ® Yepesd Touky B, mpamy B, A, | BA,
ne A, — TOuKa ImeperuHy Iiel nmpamol 3 mpamorn AA;, a
K, — 3 npamoro KK,. Ockinbku doTupukyTHUKU BB K,K i
BB,A,A — napanenorpamu, To KK, = AA, = BB,. Ilosaauumo
JOBXKUHY IIMX BiIPisKiB uepes x.
Tomi A\A, = AA, + AA, =x + 45, K;K, = KK, * KK, =x *
* 10 (B3aemue posminienna Touok K, K,, K, moxxe OyTu pisue:
puc. 3.11, a i puc. 3.11, 6). 3 moxi6HoCTi TpUKyTHUKIB B K K,
Ta B,A,A, MaeMo: KK, BiK, BK__2 _ E
AA, BA, BA 5+2 7

xt10

x+45
Bionosiov. 4 cm abo 32 cm.

OT:xe, = ?, 3Bigcu x =4 cm abo x = 32 cMm.

3aysaxumo, 110 IpsaMa IIepeTuHAa€E MJIOMNHY, KOJIU Y Hel 3 ILIo-
IMHOIO OJHA CIILJIbHA TOUYKA.

M rrr—

3.22° BubepiTh mpaBuJIbHE TBEPAKEHHS.

A) Uepes TOUKy IIPOCTOPY, IO He JEKUTHh Ha IMIPAMili, MOKHAa
IIpoBecTU 0e3Jiu IpAMUX, AKi IapaJieIibHi TaHii;

B) aBi nmpawmi, AKi mapaJjeabHi TpeTiii, MepeTUHAIOTHCA B OJHIN
TOYIIi;

B) akimo aBi Touku mpAMOI HajeKaTh MJOIIMMWHI, TO BOHA 11 1Ie-

peTuHae;
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I') uepe3 npaMy i TOUKY I103a HEIO MOKHAa IIPOBECTH ABi pisHi
TIJIOIIHU;

I1) uepes TOUKY IPOCTOPY, IO He JIEXKUTh Ha MJIOIIUHI, MOXKHA
IIpoBecTH 0e3JIiu MPAMUX, AKi MepeTUHATUMYTh ITI0 ILJIONTUHY.

3.23° Touku A i C HaJeXaTh ILJIOIUHI o, TOUKU B i D HajlexaTb
TJIOIMMHI . YVKaKiTh 4oTUPU IPAMi, AKi IepeTUHATUMYTD IIJIOIITU-
HY f3.

A)AC; B)CD; B)BD; TI)AB; H)BC; E)AD.

3.24°. Bingpisku AB, AC, KB, KD nepeTuHaIOTh ILIOIIUHY O.. Bu-
0epiTh Biipi3KH, K1 HepeTHHATUMYTh IJIOIIUHY O.

1) AK; 2) AD; 3) BD; 4) KC; 5) CD.

A)1li3; B) 21 4; B)3ib; I'2ib; m)1i4.

3.25° Bimowmo, mjo npami AB, ACiAD, aki 1eXaTh Ha OJHIiN I1JIO-
I[UHi, IepeTUHAIOTh IIOIIUHY o B TouKax B, C;, D,. Bubepirts (i-
Iypy, AKy MOXHa OTPUMATH, IOCIiJOBHO CIOJYyYUBIIN TOYKHU B,
C,, D,.

A) TpuKyTHUK; B) npawma; B) Bimpisok; I') mpomiHb.

3.26°. Tpurkyrauk ABC nepeTuHae ILIOIUHY o B TouKax B, i C;
(puc. 3.12). 3naiigiTe AoBXKUHY Biapiska B,C,, Koau Bigomo, 110
AB,:B,B=2:3,aBC=15cwm, BC | B,C,.

A) 5 cwm; B) 10 cwm; B) 7,5 cwm; I') 6 cm; I 9 cm.

3.27°°. Uepes TOUuKy moaa ILJIOMIMHOIO HpoBeaeHo npami OA, OB,
OC, AKi nepeTMHAIOTH IUIOIIUHY O B TouKax A,, B, C, BiAmosigHO.
Touku K, M, N — cepepunu Binpiskis OA,, OB,, OC, BignosigHo.

3HaUJITh BiIHOIIEHHA NepuMeTpiB TpuKyTHUKIB KMN i A B,C,
(puc. 3.13).

A)1:3; B)2:3; B)1:2; T)1:4; )1:10.

B
A C

M
' o //l 1//C 1//B ¥ /
/

A [/
Puc. 3.12 Puc. 3.13 Puc. 3.14

3.28°°. Uepes kiuii Bigpiska AB (puc. 3.14), AKuii He IIepeTUHAE
IJIOIIUHY O, Ta Horo cepenuHy C IIpoBeieHO IapaiejibHi Ipami, aKi
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IIepeTUHAIOTH ILIOIUHY o B ToOuKax A,, B, C, BiinosigHo. 3HAUAITHL
nosxuny Bigpiska CC,, akmo AA, =12 cm, BB, =16 cMm.

A) 6 cm; B) 8 cwm; B)12cm; TI')14cm; ) 20 cwm.

3.29°°, JIBi BepmuHu A i B TPUKYTHUKA C
ABC (puc. 3.15) Hane:xaTh ILIONIMHI O, a D
C — He HaMeKUTh ii. Uepes Touky D, 110
HaJeXUTh cTopoHi AC, IIpoBemeHO NIpH-
My DD, | BC. 3uaiinits noBxkuny Bigpis- / XA
xa DD,, Koau Bigomo, mo AD; = 4,5 cmMm, B D, o
D,B=1,5cm, BC=8cmMm.

A)6cm;  B)2cm; 1) 4 cm. Puc. 3.15

B)3,5cm; TI')6,5cwm;

3.30°°. YUepes KiHmi Bigpizka M N, aKkuii He IepeTUHAE ILJIOIIH-
HY 0, Ta 1oro cepeanHy K IIpoBeleHO MTapaJiesibHI IPAMIi, AK1 IIepe-
TUHAIOTH ILIOIIUHY o B Toukax M,, N,, K, BiAnoBigHO. 3HAlAITH
noBXUHY Bigpiska MM, akmo KK, =9 cm, NN, =15 cm.

A) 3 cwm; B) 5 cwm; B) 8 cwm; I') 6 cm; 1) 4 cm.

3.31°°. 3 Touok P i Z IjIOIUHY O IPOBEIEHO I03a Helo mapasieib-
Hi Bigpisku PK =6 cmiZM =9 cm. IIpama MK niepeTnHaE ILJIOIIM-
HY o B Touri O. 3uaigits Bigcraub MO, akimo MK = 6 cMm.

A)12cm; B)9cwm; B)15cm; T)18cm; 1) 10 cwm.

3.32°. Cropouna AB TtpurkyTHuka ABC HaJeXUTh ILJIOIUHI O, a
IBi iHIIL — He HaJJexkaTh 1. Touka X — JOBiJIbHA TOUKA IMPOMEHS
AC. IToGynyiite Touky neperusry npamoi XX, || BC 3 MIOLIMHOIO O.

3.33°. Biuna cropona AB Tpaneriii ABCD Ha/IeXUTh HJIOMINHI O,
a Tpu iHIIL cTOpoHU Tparellii He Hajde:xaThb 1. IloOynmyiiTe TOU-
Ky X — TOUKY IIepeTuHy IPsAMOI, III0 MiCTUTDL APYyry OiUHY CTOPOHY
TpameIrii, 3 MJIOIIUHOIO Q.

3.34°. 3HaigiTh NIpu 3a3HaUYeHNX BUMOTaxX 3aadi 3.33 JOBKUHY
Bigpiska AX, axkmoAD : BC=2:3,AB=2cM.

3.35°. Cropona AD npamoxyTauka ABCD HaleXUTh ILJIOIIH-
Hi o, a Bci immi — mi. Ha cropoui DC Bubpanu Touky M Tak, IO
DM : MC=2:3.IlobyayiiTe TOUKy nmepetTuny npamoi M X 3 mIomniu-
HOIO o, axmo MX || AC.

3.36°. Cropoua TS mpamoryTHuKa TPRS HalIeXWUTb ILJIOIIU-
Hi o, a Bci immi — wi. Ha croponi RS Bubpanu Touky M Tak, IO
SM : MR = 2 : 3 i nposesu npamy MN | TR, Ttouka N HaJIeXUTb
IJIOINMUHI o.. S3HAUAITE JOBKUHY Bigpiska TN, axmio T'S = 10 cMm.

3.37*. Touka C minuTs Bigpiszox AB y Bigaoimmenui AC : CB=2: 3.
IlapanenbHi mpaMmi, AKi npoxoaaTh uepe3 Touku A, B, C, mepeTuHa-
I0Th JeAKY IIOIUHY B TouKax A, B,, C,. 3HaliAiTh BiJHOIIIEHHA

AB,:AC,.
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3.38. Croporu AB i BC napajyienorpama ABCD mnepeTuHaOThH
mromuHy o. IoBemith, mo mpami AD i DC TakoK IIepeTuHAaTh
TLJIOTIIUHY OL.

3.39*. Tpuxkyrauxku ABC i ABD He je:xaThb Ha OAHIN IJOMIMHI.
IoBeniTe, 1110 Oy AL-sIKa IpAMa, mapaJjejabHa Biapisky CD, nmepeTu-
Ha€ MJIOMIMHU JaHUX TPUKYTHUKIB.

§ 3.3. IIapajeapHICTh NPAMO] 1 NJIONIMHU

PosraauyTi y maparpadax 3.1 i 3.2 Bunagku He BUUEPIIYIOTh
YCiX MOMKJINBUX PO3MIIIIEHb IPAMOI BiTHOCHO ILJIOINIMHN. SAJTUIIIN-
JIOCS POBTJISHYTH BUIIAN0K, KOJU Y NPAMOI 3 ILJIONIMHOIO HEeMAae€
’KOJIHOI CIiJIBbHOI TOUKH, TOAl KaKyTh, ITI0 IIpAMAa napaJesbHa nJo-
WUHIL.

n IIpama Ha3uWBaeTbCA naApanenibHOl0 ILIO-
IMTMHiI, AKINO BOHA HE MAa€ »KOAHOI CHiJbHOI
TOUKHU 3 HEIO.
IlapanenbHicTh HOpAMOI 1 ILJIOIIWHUM IIO-
3HaualoTh, cuMBosoM |. Hampuraan n | o
(puc. 3.16). IlepeBipuTu mapaJjeabHICTbL TPA-
Puc. 3.16 MOI1 i ILIOIMIMHN MOYKHA, KOPUCTYIOUNCH O3Ha-
KOIO.

i Teopema 4 (0o3HakanapanenrvHoOCminpaAmolinno-

@ WuUHW).

Rt SIkmo npsAMa, AKa He HAaJIeKHUTh ILIONIMHI, TapajeIbHa |
AKi-HeOyab MPAMIN i€l IIOIUHN, TO BOHA MapaJjiejbHa
1 caMiii mJIOIIMHI.

Ilogedennsa. Hexait o — maomuHa, m — npaMa, dKa i
He HAJEXXUTb, M, — NIPAMa, dKa HAJIEXKHUTH o, i m, | m.
fxmo m || m, (puc. 3.17), To BOHU JIe}KaTh B
oxuiit muomuHi B. Toxi m; — npama, Bci Tou-
KU AKOl cHijbHI mya maomuH o 1 B. Hexait
IIpsaMa m NepeTuHae IJIONTUHY O, TOA1 I TOY-
Ka IepeTuHY € CIiJIbHOI TOUKOIO AJIS ILJIONTITH
a i B, To0To HamexuTh NpAMin m,. Ile o3Ha-
yae, 110 IpAMi m 1 m, nepeTuHamTbca. OTpu-
Puc. 3.17 MaJiu cylepeuHicTh ymoBi. OTike, mpama m

He MOKe MaTM 3 ILJIOITMHOI O CIiJIBHUX TO-

YOK, TOMY IapaJjiebHa iii, 0 I BUMAarajocs AOBECTH.

Teopemy dogedeno.
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§ 3.3. Ilapanenvricmov npamoi i nAOWUHU

Binpisok HasuBaeTbCA napaienbHuMm NAOWUHL, AKIIO BiH Ha-
JEeKUTh IPAMili, dKa nmapaJjeabHa mromnii. Hanpukian, y npumi-
IIeHH1, AKe Mae PopMy NPAMOKYTHOTO mapaJjiejelinena, CTUKA CTiH
31 cTesiero mmapaJiesibHi MigJja03i, 1 HaBIIaK1U — CTUKM CTiH 3 II1IJIOTOIO0
mapaJieJibHi cTeyri i T. 1. AHAJIOriuHO MOKHA POITJIAAATH TaKe PO3-
MiIlleHHA Ha MO/JIeJIi IPAMOKYTHOTO ImapaJeenineaa (puc. 3.18):

AA, |l (CcC,D,D), DD, | (BB,C,C),
BB, | (AJADD)), AA, | (BB,C,0),
AD || (BB,C,0), AD, | (BB,C,C)irT. &.

Hacainox 1. Axuwo npama napanenivHa nAOWUHI, MO uepes
KOMCHY MOYKY Ul€l NAOWUHU MONHA NPOBeCmMU HA Hill npamy, na-
panenvHy 0aHiil npamiil.

Hanpukiaz, Ha ILIONIMHI o MicTUThCA 0e3Jiu IpAMUX, AKUM
napajeabHa npama b (puc. 3.19).

A D
Puc. 3.18 Puc. 3.19

Hacaimok 2. Icrye 6e3niy npamux, aki napanenvHi 00Hill i miil
camiii nAOULUHI.

Hanpukiaz, mosa IJIOIIMHOIO 00 MiCTUThCA 0e3Jiu mapajelbHuX
it mpaAMUX, AKi MOKYTH HaJieKaTu abo He HaJeKaTu ONHIN IIJIO-
miuHi (puc. 3.20).

Hacaimok 3. A kw0 npama napanenivHa KOXCHI 3 NAOWUH, AKi ne-
pemuHnarnmbsbcs, mo 60HaA NAPALEAbHA | NPAMIL IXHbO20 Nepemuty.

Hanpukiaazn, Ha pucyHky 3.21 so0pasxkeno o N B =1, m | o i
m || B. Bucuosok: m || I.

T 4
o - !
a m
o
Puc. 3.20 Puc. 3.21

Omoice, yepe3 mouky A no3a nJAOULUHOIO OL MONCHA NPOBECTU:
— 0esJiu npaAMux, mapajeJbHUX IIJOIMUHI o,
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— OJHYy IpAMY b, mapajieJibHy IIPAMili a IJIOITUHA O,
— 0e3JIiu NpaAMUX, MUMOOIMKHIX 3 IIPSIMOIO @ IIJIOIIUHU O.

HoBeniTh, 1110 BCi IpAMi, AKi1 IIepeTuHa-

IOTh OJHY 3 ABOX MUMOOIKHUX IIPAMUX
1 mapaJjeabHi ApPyriu, JekaTh Ha OOHIN
MIJIOITUHi.

Mauo: mpamia, b — MuUMOOiKHi.
IHoBecTu, 110 BCi mpAMi, AKi Iepe-
TUHAIOTH b 1 mapaJjeabHi a, JIeXKaTh B

Puc. 3.22 .o .
OJHI1N IIJIOIIMHI.

JloBeneHHs

IIpoBememo KijnbKa A0-
BLIBHUX NPAMUX X{, X,,
wes X, AKI IIEPETUHAIOTH
OJHY 3 ABOX MUMOOiXK-
HUX, HanpukJazng b, i ma-
pajeabHi npamii a (puc.
3.22). Ockinbru x, || a i
x, I @, To x; | x,, TOGTO
X, 1 x, Ha;meXKaTh JeAKil
naomuai. Haszsemo 11 a.
3Bigcu cJaigye, 110 Ops-
Mmi x, a, X, C a. AHamo-
riyHo MipKyouM, OTPHU-
MY€MO, IO IPAMi X3, X4,
vy Xpy oo TAKOK HAJICXKATH
naomuHi o. OTike, Bci
OpAMi X, Xy, X3, ... HAJIE-
JKaThb IJIOIITUHI o.

Yomy came tak?

MuwmobixkHi mpami a i b He mepe-
TUHAIOTHCA i He mapaJjeabHi. Tpebda
BUOpPATH ONHY i3 HUX, 3 AKOIO BUKO-
HYBAaTUMEMO MNePEeTUH, HAIIPUKJA
b. Toni Ha nipaAMiit b Bubupaemo ne-
AKY TOUYKY, Uepesd AKY IIPOBOINMO
IpAMY, HapaJjieJIbHy NpaMiit a (3a
axciomoro). Hexaii e npama x,. Ile
BU3HAYA€E €IMHY ILJOIIUHY, Hexau
o. Ha mpawmiit Bubupaemo 11ie ogHy
TOUKY, Uepe3 AKY IPOBOAUMO IIps-
My X, | a, mnpuuomy x, N b. IIpuxo-
AUMO IO BUCHOBKY: x, | a i x, || a,
10 X, | x,, a e o3HauUaE, 1110 X, C Q.
Taki MipKyBaHHSA MOKXHAa IPOBECTU
nasi Oyab-AKOl MpsaAMoOi, sIKa Iepe-
TUHAE IpAMYy b i mapaJjeysbHa IIps-
Mili a.

B 3adaua 2.

C IInomuua o meperunae croponu AB i AC Tpu-
kyTHuka ABC Bignosizno B Toukax B; i Cy,
BC || o (puc. 3.23). 3HAUAITH JOBXKUHY CTOPOHU
BC rtpurkyrauka ABC, axmo B,C; = 6 cm i

CC,:C/A=3:2.
' Hano: AABC,a,BC | a,ABNa=B;,ACNa=

A =C,,CC,:C,A=3:2,B,C;=6c¢cm.
Puc. 3.93 SumanTu: BC.

98



§ 3.3. Ilapanenvricmov npamoi i nAOWUHU

Po3B’sa3aHHS

B,C; - 1npama IepeTu-
Hy (ABC) i a. BC | a, Tomy
BC | B,C,, AAB,C, ©» AABC (3a
KyTamu).

CC;
CLA 2 2k

CC,=38k,C,A=2k, Toni AC =

= bk.

3 3k

Yomy came tak?

ILmomunua TPUKYTHU-
Ka ABC 1mepeTMHAEThCA 3
ILJIOIIIUHOIO Ol Y ABOX TOUKAaX
B,iC,, yepes AKi IPOXOJUTD
equna npama B,C; — npama
nepetuny miomuia. BC | a,
tomy BC || x, x < a. OnHak
yeped BC i x mpoxoauTh
equna miomuba (BCC,B,).

AC,  B(C AC 2 Or:xxe, BC | B,C,. [Hani
AC BC’ AC 5 BUKOPUCTOBYEMO y3arajb-
BC. 9 9 HeHy Teopemy Pajeca (IIpo
! B,C, = 6 cm, | nponopmilini Bigpisku) abo
BC 5 ok IIOAiOHIiCTh TPUKYTHUKIB.
2k=6,k=3,BC=5k=5-3=
=15 (cm).

Bionosiov. 15 cm.

M —

3.40°. Busuaure, CKiJIbKU OPAMUX, HapajeJbHUX IIJOMIMHI,
MOJKHa II0O0YyIyBaTHU Yepes3 TOUKY 1103a Ii€l0 ILJIOIINHOIO.

A) Onny; ) sxomHOi.

3.41°. Bigomo, mio mpsMa a mapaJjejbHa ILIONIMHI o.. BubepiTh
NPaBUJIbHI TBEPAKEeHHA.

A) IIpsama a mapaJjesibHa JIUIIIE OOHIN MIPAMIiH MJIOITUHY O}

B) mpama a muMo06i:kHa 3 OyIb-IKOIO0 IIPAMOIO IIJOIMUHU O,
OKPiM onHiel;

B) nHa miromiuHi o icHye 0e3Jiu mpaAMUX, IMapaJjejabHUX a, i 0e3-
JIiYu MUMOOiIKHUX 3 a IPAMUX;

I') Ha naomuHi o icHye Jullle ogHa mpsaMa, IIapaJjejbHa a, IIo
IMIPOXOJIUTH Uepes OyIb-IKY TOUKY IIJIOIINHU;

) mpaMa a Mae Ha ILJIOIIUHI o 0e3JIid IpAMUX, 10 IPOXOAATh
yepes OJHY TOUKY, i JIMIle OJHA 3 HUX IIapaJiejibHa iil, a BCi iHIIi —
MUMOOiKHI.

B) nBi; B) tpu; I') 6esuriu;

3.42°. BusHauTe KiJIbKiCTh IJONIMH, AKi MOKHA IIPOBECTHU Uepes
BepmiuHy C Tpukytauka ABC napaneabHo AB.

A) Onny; I1) 6esJriy.
B) nsi;

B) :xonmoi;
I') ommy abo0 :K0mHOI;
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3.43°. ILinontua o mepetuHae cropouun AB i AC tpukyrtauka ABC
Bignosizno B roukax B;iC,,AB,:BB;=3:1,B,C,=12cwm, BC | a.
Busuaure cropony BC Tpukytauka ABC (puc. 3.24).

A)l5cm; B)16em; B)18cm; TI')24cm; D) 20 cwm.

A
B C

Bc 4 5

Puc. 3.24 Puc. 3.25

3.44°. IlnomuHa o, 110 mapaJjeabHa ocHoBi AD Tpanenii ABCD,
nepeTuHace ii 6iuHi cTtopoHu B Toukax M i N, AKi € ixHiMu cepenu-
HaMM. SHaHJiTL OOBXKUHY Bigpiska MN, axmo AD = 17 cw,
BC =9 c™ (puc. 3.25).

A)16cm; B)12cm; B)1l3cm; TI')10cm; ) 13,5 cwm.

3.45° IlmommHa o, AKa mapaJjejibHa OCHOBiI piBHOOiIUHOI Tpa-
nerrii, meperunae cropoHu AB i CD y Toukax M i N BigmoBizHoO,
AD = 20 cm, MN = 16 cm. 3HaigiTs nepumerp tpamnerii ABCD,
axmo M — cepequna AB i AB =8 cm (puc. 3.25).

A)44cvm; DB)40cm; B)bH2cm; TI')48cm; 1) 36 cwm.

3.46°°. ILnomunM o i f mepeTuHaOTHCA M0 IpAMil c. Ha nroru-
Hi o IIpoBedeHO NMPAMY a, dKa IIapaJjejbHa IPAMINA ¢. YKaXKiTb
B3a€EMHE PO3MIIIleHH A IPAMOI a i aomuHu .

A) IIpsama a nmepeTrHa€e MJIOHIUHY [3;

B) npama a HameXuTh MJIoNnHi [3;

B) npama a napaJsesibHa IIJIOIITUHI 3. A,

3.47°°. Yraxirts rpani kybaABCDA,B,C,D,, B
AKUM IapajienabHa npama A, B, (puc. 3.26). K

B

1

|
|
|
|
L |--)C

7

/7

1)AA, D,D; 38)ABCD; 5) B,C,D,A;; A D

2) BB,C,.C; 4)DD.,C.C; 6)ADD.A,. Puc. 3.26

A)li2; B)2i3; B)3i4; IN4ib; ) 5i6.

3.48°°, Jlamo TpuxkyTHUK PRT. Ilnomuua o, mapaJejgbHa IIps-
miit PT, nepetunae ctopoHy PR y Toumi S, a cropony RT — y Tou-

i . Buznmaure gos:kuHy ctopoHu PT tpuxkyrtHuxka PRT, AKIIIO
SR=Tcm, S =3cmiSP=35cwm(puc. 3.27).

A)l7cm; DB)2lem; B)18cm; TI')22cm; 1) 30 cwm.
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()]
» [ \T
Puc. 3.27 Puc. 3.28

3.49°°. Binpisox AB 3aBAOB:XKKHU 24 CM IIePEeTUHAETHCS ILJIOIIH-
HOI0 o, B Touri O, AKa AiJIUTh OT0 y BiIHOIIIEHH] 3 : 9, IIOUNHAIO-
uyn Big Toukmu A. Uepes KiHIi Bigpiska A i B nmpoBeaeHO mapaJjeb-
Hi Opami, AKi mepeTuHAOTH ILIONTMHY o BiAmoBigHO B Toukax C i
D. Buszgaute cymy moB:KuH BigpiskiB CO i AO, akimo OD = 10 cm
(puc. 3.28).

A)l5cm; B)l2cm; B)18cm; I')21cm; )16 cm.

3.50°. Ha pwucyuky 3.29 3o0pakeno Biapisku. Bimomo, 110
AA, | CC,, AA, | BB, BB, =CC,. oBexits, mo B,C, = BC.

B

1 A, B,
Al ®
C

C

Puc. 3.29 Puc. 3.30

3.591°. Ha pucysry 3.30 300pakeHo ABa YOTUPUKYTHUKMU. Bigo-
Mo, mo A,C, =ACTaA,C, | AC, B/A, = BAta B,A, | BA. [loBexirs,
mo CC, || BB;.

3.92°. Ilapanemorpamu ABCDiABC, D, HayexaTh Pi3HUM ILIOIIH-
HaM. JloBeniTs, mo yvoTupukyTHUK CDD,C, — Te:x mapaJeorpam.

3.53°. lano pom6 ABCD, B AKOMY MEHIIIa JiaroHAJb JOPiBHIOE
voro cropoHi. Ilnmomimua, mapasenbHa i giaroHasi, mepeTHHAaE
IBi cyMmiskHI cTopoHM pomba B Toukax M i N — cepeauHax ITUX CTO-
piH. 3HANUIITH MepuMeTp pomoba, axmio MN =6 cMm.
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3.94°. lano TpukyTauk M NK . IlnomiuHa, sKa mapajejabHa IIps-
Miit M N, neperunae cropony MK B Tourlli @, a cropouy NK — B TouU-
i P. BHauAiTh oB:KUHY Bigpiska K P, axkio QP =9 cm, MN =13 cwM,
PN =8 cwm.

3.55°. Uepes oaun Kinens O Bigpiszka OA nmpoBeZeHO IJIOIIUHY.
Yepes apyruii Kimemns A i TouKy B I1bOro Bifpisdka IpoBeIeHo mapa-
JIeJIbHI IPAMi, AKi IepeTuHAaITh IJIOIUHY B TOUKax A, i B,. 3Hau-
IiTh NOBMKUHY Bigpiska AA,, AKIIO:

1)BB;=12c¢m,0OB:AB=3:2; 3)BB;=18¢cm,OA:O0OB=5:3;

2)OA=8cm,0OB:BB,=4:5; 4)OB=a,AB=0b,BB,=c.

3.56°°. Touxka M He HajeXKUTH IIOIMUHI Tpamnernii ABCD 3 ocHO-
Bo1o AD. [loBeniTs, 110 npama AD napajyienbua niornuii (BMC).

3.57*. JloBeniTh, 110 IIJIOIIKNHA O, AKa IPOXOAUTH Uepes3 cepenu-
HU IBOX pe0ep OCHOBU TeTpaeapa i BepIuHy, I110 He HAJIeXXKUTh M0T0
OCHOBI, ITapaJjieJbHa TPeTbOMY PeOpy OCHOBHU TeTpaeapa.

3.58°°. Binpizoxk AB nepetuHae miIoniuuy o B Touili O. Yepes KiH-
i A i B Bifgpiska mpoBeeHO mapajeabHi IpaMi, SKi IepeTuHaThb
IUIOIUHY B TOUKax A, i B, BiAIOBiAHO. 3HAUAITE:

1) AA,, xonu Bimomo, 1m0 OA : OB=4:5, BB, =15 cm;

2)OA;i0B,, akmoAA, : BB,=5:6,A,B, =22 cm.

3.1. fIK poamiIreHi oci 3aIi3HMYHNX BaroHiB MiK co0010?

MOK?

b
l] ‘/: 3.2. fAx posmiieHi oci 3aIi3HMYHNX BaroHiB BiITHOCHO pe-

NMPUKNAAOHI SAOANI

3.3. HasBiTh cepen mmpeaMeTiB, 1110 BaC OTOUYIOTh, MOJEJIi 1I1a-
pajeJbHUX i MUMOOIMKHUX IIPAMUX.

3.4. Yomy myxaanu mag adbo mIMcbMOBUX CTOJIIB iHOII pyxa-
IOThCS PUBKAMMU, i3 3YIIMHKAMM ?

Braszisrka. Bingpisku mapajeabHUX NPAMUX, AKI MiCcTATbHCS
MiK ABOMA IHINNMHU NapajeJbHUMU OPAMUMU, PiBHI.

3.5. YoMy BcTaBJIeHUH y HACOC IIOPIIIEeHb, K IPaBUJIO, Pyxa-
€ThCs 0e3 IIePenIKko, IJaaBHO?

Braszisrka. Bigpisku mapajelbHUX NPAMUX, AKI MiCTATHCS
MiK ABOMA IHINIMMMU NapajieJbHUMU IPAMUMU, PiBHI.

3.6. Tpeba mepeBipuTH, uM mapaJjejbHi ILIIHTyCU Himyioru
Kopuaopy. Yu MoKHa Ie 3po0UTU 3a JOTTOMOTOI0 BUMiplOBaJb-
HOI CTPiUKM, YU JOCTATHHO JIOBrOl MaJUILi?

3.7. CninpHa moTWUYHA [OBOX KOHIUHMX KaTKiB HJOpiBHIOE
100 MM i yTBOPIOE 3 BicCIo 00epTaHHSA KOMKHOI0 KOHYCa KYTHU BiJ-
noBiguo 30°1 60°. O0uncaiThL pagiycu OCHOB KOHIUHUX KaTKiB.

Bionosiov. 50 Mmm; ~ 87 MM.
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3 aimonucy zeomempii

EBkin (6. 365—-300 1o H. e.)
Arxwo npaus Eexnida He 3mozna 3anaiumu
8aUL WHAUbKUIL eHmYy3ia3m, — 8U He HAPOOHCeHI
Oymu meopemuKoM.

A. Efitnmireiin

Bigomocteit nmpo xkutTtAa EBKJIiga Mmaiixke
He 30eperJyiocs, 3aJUINUINUCA Jullie 2—3 Jie-
reHan 1 HalTroJIOBHIiIIIe — OCHOBHA MOT0 Ipa-
s — BugatHi « Hauama» . Bouu cKkiIazaooTses
3 13 KHUr, AKi MicTATH OCHOBHU ILJIaHIMeTPil,
crepeomeTpii, apudpmeruru. I'odoBHA 0c00-
auBicts «Hauaa» y Tomy, IO BOHU II00Y-
IOBaHI 3a €IMHOIO JIOTIYHOIO CXEMOI0, AKa
CIIPaBEAJIMBO BBaKAETHCS 3PasKOM JIeIyK-
TUBHOI cucTemMu. HeBeJanKe 4MCIO OCHOBHUX
IIOJIOXKEeHb NPUMMAaEThbcs 0e3 MmOoBeaeHHS, i
Ha OCHOBI JAHOI CHCTEMHU aKCioM Ta 1HIIIHX
ITOCTOBipHUX icTuH EBKJIiA i3 JMBOBUIKHOIO
CTPYHKIiCTIO, SICHICTIO i po3MaxoM IMOOYAyBaB CBOIO BeJIUUYHY Oy/IiB-
JIT0, CBOIO I'PaHIi03HY reOMeTpito.

Ina cyudacHoro mareMatuka KHuru «Hauasg» Bce I1e mMaroTh
HaJI3BUUYATHYy YapiBHiCTh, a ix Joriuma moOygoBa BIJIMHYJA Ha
HaYKOBe MUCJIEHHS 0ibIle, HidK Oy aAb-AKUHN iIHIITUH TBip.

Hayka mae He3dHauHi BiJOMOCTI IIPO KUTTA 1 A1AJbHICTh EBKJII-
na. IIpoxa (V cr. H. e.), KomeHTaTOp npaipb EBKJiga, He 3Mir Tou-
HO BKasaTwu, Je i koau Hapogubca i momep EBkiiz. 3a IIpokiomM,
«Ileyl YUeHUU MY:K» JKUB y mepion mapioBanuda IItonemesa 1. [eaki
Oiorpadiuni maHi 30eperJyiucs Ha CTOPiHKaX apa0ChbKOIo PYKOMIUCY
XII cr.: «EBriin, cua Haykpara, Bimomuii nig imeHem I'eomerpa,
BUEHHM JaBHBLOI'O Yacy, 3a CBOIM IIOXOI:KEHHSM I'PeK, 3a Miciem
IPOKMBAHHA CUPielb, pogom 3 Tupy». Ha sanpomenusa mapsa IIto-
aemes I mepeixaB B AJleKcaHpito, e opraHisyBaB MaTeMaTUUYHY
ITKOJIY 1 HamucaB AJ4d 11 yuHiB ¢cBoi 3HaMeHUTi « Hauana» (0113bKO
325 poky 1o H. e.).

ITicna Bi6oaii xuura EBkiizma «Hauama» — mamnonmyJidpHiIma
nuceMHa maMm’aTKa gaBHuHU. IIpoTrarom aBox Tuca4doJaiTe «Ha-
yaJja» EBKJima Oyjiu HaCTiIbHOIO KHUTOIO AJs IIKOJISIPIB YCHOTO
CBITYy, 3 Mamipycy HepeuInan Ha IIepraMeHT, a IIOTiM — Ha Iamip
i exekTpoHHL HOcii. IIpoTsarom ocraHHiX YOTHPHLOX CTOJITH «Ha-
yaJja» gpykyBaaucs 2500 pasiB: y cepefHbOMY BUXOIUJIO IIOPiU-
HO 6—7 Bumaub. [lo mouaTky XX cT. KHUT'a BBaskajgach OCHOBHUM
OiAPYYHUKOM 3 TeOMeTpil He JuIlle AJd IMKiJ, aje U OJd YHIBep-
CUTETiB.

3 icropuunux cBiguenb Ilanma Ausexcanpapiticbkoro (III cr.
H. e.), EBKJIig OyB JIOAMHOIO M’ AKOr0 XapaKTepy, Ay:Ke CKPOMHOIO
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i HesaJe;KHOI0. SIK po3moBiaeThCA B OAHIM 3 JieTeH[, OOHOT0 pPasy
map IITonemeii I BupimmuB BUBUNTH IeOMeTPilo 1 MOKJIUKaB EBKJIi-
nIa, 1100 TOM yKasaB MoOMY JeTKUU HMIJIAX A0 MaTeMaTuKu. Y UeHui
BiAmOBiB: «/l0 reomeTpil HeMae IMapchbKUX IIIAXiB». [HIIA Jerenga
CTBEPIKYE, IIT0 AKOCh A0 EBKIiga MpuUMIIoB I0HAK i CTaB IIiJ 10T0
KePiBHUIITBOM BUBUYATU TeoMeTpiro. OmaHyBaBINU OeKiJabKa Iep-
X TEOPEM, BiH 3amuTaB, 110 OyAe MaTu Bif BuBueHHS «Hauam».
EBkJyin He BimmoBiB yuHeBi. Binm mokamkaB paba i HakasaB: «[lai
MOMY T'pilll, BiH X04e MaTH JIUIIe KOPUCTh 3 HABUAHHA» .

Han Bxomom mo Axagemii IlmaTona Oyino manucano: «Ta He yBi-
mpae ciogu Toii, XTO He 3HAE TeOMETPii».

Onucu ocHOBHUX (hiryp reomerpii. ¥ po3aMOBHilI MPaKTUIlI MU
iHOJI ByKMBAEMO BUCJIOBU MOYKA 30pY, 00b08a MOUKA, MOYKQA
onopu, pywumu 3 mMepmeol moukKu, mouka 6i0liKYy, KpumuiHna
mouka, ayiumu 6 moyky, diimu 0o mouku Touio. MokjauBo, BU
nponos:kute 1en pan? Illo ozmauae KokeH i3 mux BucoBiB? Illo
CIiJbHOIo BoHM MaTh? CHijJibHe IOMITHUTH HEe CKJIAIHO — IIe CJ0BO
«TOUuKa». AJjie TOTpPiOHO 3BePHYTH yBary Ha CyTh BHUCJIOBiB: KOKHO-
ro pasy UaeThbcsd IIPO Te, IO He Ma€e IMPOoTAKHOCTi. IcHye 6araTo 3a-
Iad y IpaKTUIll, KOJU HeoOXiJHO BUSHAUNTHY 3HAXOMKEHH Tijga y
mpoctopi. Toxi posmipm Tija He 6epyTh M0 yBaru. IKI0 Mu Irykae-
MO IeBHUMU reorpadiunmii 006’eKT, HAIPUKJIAL MiCTO UM CeJIUIIE, 3a
KapTolo, TO TaKOK TYT He BasKJMBI MOro peaJjbHi po3Mmipu. Mox-
Ha HaBecTHU I iHNII npuKJaaau (HaBediTh). ToOTO yacTo HOBOAUTHCA
abcTparyBaTucsd Big BumipiB npeamera. TaKuM YMHOM IPUXOAATH
10 HEO3HAUyBaHOTO, i1eaJIbHOTO MOHATTA — IeOMETPUUYHOI TOUKU.
Yasutu 11 MOXXKHAa, HAOPUKJIAL, AK CJLA Bl YKOJY TOJKMN UM CJIiJT
Ha I1amepi BiJl TOHKO 3aroCTPEHOTr0 OJIIBILA, BiJ Kpenau Ha OIIIIi,
BiJ 3arocTpeHol maJunIli Ha 3eMJIi TOIIO.

MaTtemMaTuuHi Mozei 3’ ABJAAIOTLCSA AK CIeliaJbHUIA CIIOoci0 Ha-
OJIMKEeHOro OIIMCY IMeBHOro 00’eKTa, SIBUIIA, 0yIb-AIKOI mpobdaeMu.
3po3ymiJjo, 110 peajJbHO ix He icuye. Toxai yvomy ix crBoprooTs? AKi
(pyHKIil MaTeMaTUIHUX MOJeJIen?

Y BigmoBimi Ha mocraBJeHe 3alIMTaHHA OaskaHOo BimoOpasuTH,
IIT0 MaTeMaTHu4YHa MOJeJb PeaJlbHUX ABUII Ja€ 3MOTY AOCTiANTHU
ii maTemMaTUUyHUMU 3acobaMu Ta, BiANMOBiAHO, PO3B’sA3aTU HEBHY
MIPaKTUYHY 3a7auy.

3a aHAJIOTIYHOI0 CXEeMOIO CTBOPIOEMO iHIITY MaTeMATUUYHY MO-
IeJb — TeOMETPUYHY IIPAMY, IIPO AKY BU TaKOXK 3HAETE 3 KypCy
maHiMeTpii. YciMm 3po3yMisii BUCJIOBU: npama Mo8a, npama 0o-
poza, npamuil cnadkoemeub abo podur, npame CnoiyienHHs, nps-
Mi 8UOOpU, NPAMA BKA3IBKA, NPAMA NPOMULEHCHICMb, NPAMA KO-
pucms TOIMO (IPOAOBKITH paAnx). TyT Mu BKUBAEMO NPUKMETHUK
«IpAMUN», ajle y AKoMy 3HaueHHi? MaOyTb, figeThcA PO Te, IO
BiIOyBa€ThCA B OHOMY HaIIPAMi, He PO3TANYKYETbCA, Ma€ JIUIIIE
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OJUH BUMIip. 3rajgaire, AK BUIIALAIOTE ILIAaH OYAMHKIB Ha cxeMi.
3 HUMH, MOKJNBO, MaTUMeTe cIpaBy abo y mpodeciiiHiil misib-
HOCTi, ab0 KoJIm OyayBaTHMeTe, IepeljaHOBYBaTUMeTe OYIMHOK
uyy KBapTupy. CTiHu 300paskaoTh y BUTJIALL IPAMUX JiHi, X0ua
BOHU, 3BUYAMHO, MAlOTh IEeBHY TOBHIUHY. AJle Ha cxeMi Ie He Oe-
PYTh o0 yBaru, 60 HalmepiIme I[iKaBJIATHCA PO3MiIlleHHAM KiMHAT,
BikoH ToIrfo. Ilig yac mpoBeseHHA KOMYHiKaIlill, HaIpPUKJIA eJIeK-
TPUUYHOTO Kabesto B OyIMHKAX, TeXX 300paskaioTh 1X, He 3BepTalun
yBaru Ha TOBIIMHY Kabesfo. MoXHa HaBeCcTH Ie YNMaJo IPUKJIa-
IiB (HaBediTh), KoM abCTpParyoThes Bia marepianay, #oro AKOCTi
Ta BUMipiB, 3aJuIIaOUYM AOBXKUHY. AJle He 3a0yabTe, IO AJId Ma-
TeMaTUYHOI MO/ieJIi TeOMEeTPUUYHO] IIPAMO] CYyTTEBUM € Te, 110 BOHA
HeCKiHUeHHa Ta He € XBUJISACTOIO, 3aKPy4YeHoio Toiro. HabauxkeHe
VABJEHHSA MNP0 YaCTUHY IIPSAMOI MOXKe AaTH CBITJIOBUI IIPOMIiHB,
TYyro HaTATHYTa CTPYHa, OPIT, CJOiA Big Kpeuau, IPOTATHYTOl Ha
JIOIIITi B3OOBJK JiHINKM, CJIiJ OJIIBI[A, IPOTATHYTOTO B3AOBK JiHIM-
KU B 30IINUTI TOIIO.

IaJri mepexoanMo J0 IITe OJTHOTO Heo3HauyBaHoOro NoHATTA. CI1o-
YyaTKy 3TaJa€MO BUCJIOBU: HAWLL iHmMepecu Jexamv 8 00Hill N.Jo-
WUHL, KOMUMUCA NO NOXUJLUL NJAOUWUHL, PO32AAHYMU NUMAHH 8
iHWiil naowuni (TpogoB:KiTL paAx). Bu, madyThb, 3moragaancs, 1Mo
WUTUMEThCSA IIPO CTBOPEHHA TPEThOl MaTeMaTUYHOI MOJAeJi — ILJIO-
HIMHU. Y ABUTHU YaCTUHY ILJIOIINH JOIOMOKe J00pe BiAIoJipoBaHa
JIOIIKA, TJIaJiHb 03epa y TUXY HOT0AY UM BiKOHHE CKJIO, I3ePKaJjo
ToI1o. SIKi peasbHi 3amaui IPUBOAATEL A0 HEOOXiJHOCTI CTBOPEHHS
IILOT'0 iJeaJIbHOTO MOHATTS, BUBUEHHA ioro BjactuBocTeii? Ha-
MIPpUKJIaL, 3amadi OyaiBesbHUKA (CTiHM KiMHaATH MOBUHHI OyTH ma-
paJieJIbHiI MidK co00I0 Ta MaTH I'IafeHbKY IOBEPXHIO, MiXKIIOBEPXO-
Bi IIePeKPUTTA), 3aaUi 3aKpiliHIKA TOIIO.

SKIO BU 3po3yMijiu cyTh MOOYAOBU MaTeMaTHUYHUX MOJEJIe,
TO BaM HeBasKKO OyJAe JaTu BifIIOBiAb Ha TaKe 3anuTaHHA: «YUm
MOJK€e OJUH i TOM caMuil peaJbHUM 00’ €KT CJAYyryBaTH B OJTHOMY BH-
HagKy — MOJEJLJIIO OJd TOUKM, B iHIIIOMY — JJsd OPAMOi, IOoTiM, Ha-
MPUKJIAL, OJA IPAMOKYTHUKA UM IPIMOKYTHOTO ITapaJjeseninena?
HagegniTs npukaagus». Bigmosigs Moxke 0yTu Takoio: «Tak, Hammpu-
KJaan, OyauHok. Ko Hac I[iKaBUTh MOro Miclie3HaxXOIKeHHs Ha
KapTi, To Mu He O0epeMo 0 yBaru ioro poamipu (Momesib TOUKH).
AKIIT0 I[iKaBUTh PO3MillleHHs BiJHOCHO II€BHOI BYJIUIIL — IIepHeH-
IUKYJISAPHO UM IIapajeJbHO, TO Ile MOJeJb Bimpiska. JAKImio € Bu-
Mora OOUHCJIUTU MJOINY, AKY 3aliMae pyHIaMeHT OYAUHKY, TO MU
300paskaeMo IOro fAK IPAMOKYTHUK. HeoOXimHiCTH BUTI'OTOBUTH
MakKeT OYAMHKY BUMAarae cupuiiMaTu OyAMHOK SAK MOJEJIb IIPIMO-
KYTHOTI'O IIapaJjiejielrinena» .
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o)

(e 3anuTaHHS ANS CAMOKOHTPOJIIO

1. Ak MmoxkyTh OyTU po3MilIeHi TpaAMi y mpocTopi?

2. fki npsami Ha3MBAIOTLCS MapaJIeJJbHUMU, a AKi — MUMOOL:KHUMI?

3. Yu MOKyTh IapajeabHi npami 0yTu MumobiskHUMu? A MUMO-
OisxkHI — mapasienbHuMu? BignmoBigbk 00T pyHTYITE.

4. Yu 3aBKIM MOKHA IPOBECTU IIJIOINHY Yepes YOTUPU TOUKIU ?

5. ki o3HaKU mapajeJbHOCTI IPAMUX BU 3HAETE?

6. Yu MoKy TH IBi mpaAMi OyTH mapajieIbHUMU, AKIIIO HE iCHY€E Tpe-
ThOI IPAMOI, 0 SKOI BOHM IapajiebHi?

7. Yu MosKe IJIOIMHA IepeTUHATU JHUIIe OAHY CTOPOHY IapaJieso-
rpama; Tpamellii; OmyKJoro YOTUPUKYTHUKA?

8. fIxa o3Haka MUMOOiIKHOCTI IPAMUX ?

9. Yu MOKYTh IBi IpAMi OyTH MUMOOIKHUMU, SIKIIIO BOHU 00U B
rmapaJieJbHi TpeTii mpaMiin?

10. Hu moike mpsMa, MUMOOiIKHA 3 OLHi€I0 3 ABOX IIapaieIbHUX
MIPAMUX, OyTU IMapaeJbHOI0 APYTil mpaMiii?

11. Yu MosKHa y IPOCTOPi IpoBecTH TaKy OpAMYy, sgKa OyJia 0 mapa-
JeJbHA 0 ABOX PiBHMX NPAMUX, AKi He HaJeXaThb OTHIN ILIO-
IIHi?

12. Ak MOKyTH OyTH pPO3MillleHi IPAMi B IpPoCTOpPi BiTHOCHO ILJIO-
IIUHUA?

13. fIka mpssiMa Ha3MBAaETHCSA MapaIeIbHOIO IJIOIINHI?

14. fIK Mo:KyTh OyTHU po3MiIeHi ABi mpaAMi, AKIO OJgHA 3 HUX Ha-
JIXKUTD MJIOMINHI, a Ipyra — IepeTuHaE ITI0 IIJIOIITUHY ?

15. fIK Mo:KyTh OyTHU po3MiIneHi ABI mpaMi, KOJKHA 3 AKUX MUMO-
0isKHa 3 TPETHLOIO?

16. dAxy ¢irypy yTBOPIOIOTH yci mpaMi, AKi mepeTHHAIOTH OAHY 3
IBOX MUMOOIKHUX IPAMUX 1 ITapaJjebHi Ipyrii?

17. Yu npaBuJIbHE TBEPIKEHHA: «IPAMi, AKI1 mapayieJbHi IBOM MU-
MOOLKHUM OPAMUM, MUMOOIKHi» ?

18. fIka o3Haka mapaJieIbHOCTI IPAMOI i IJIoMIuHI?

19. Yu MmoxkyTh OyTU ABi IPAMIi HapaieIbHUMHU, AKIIO KOYKHA 3 HUX
nmapaJjejbHa OIHIN 3 IBOX MUMOOLMKHUX IPAMUX ?

20. Yz omHakoBUII 3MiCT TBEPIKEHBb: «IIPAMi HaJieXKaTb Pi3HUM
IJIOIMUHAM » 1 «IPAMi He HaJle:KaTh OJHIN IJIOIITIHL» ?

21. Yn moske OyTH Tak, 1100 npsaMa a 0yJia He mapajieIbHOIO ILJIO-
HIMHI o, ajle Ha ILIONIUHI oo 0yJau 6 IpsaMi, mapajeabHi a?

22. Yu npaBuJIbHE TBEPIKEHHA: «AKIMO ABL IpAMi mmapajieJabHi of-
Hi#l i Tili camiii ILJIOIMHI, TO BOHU MMapaJieJbHi MisK co0010» ?

23. CKiJIbKU NPAMUX, TapajieTbHUX AaHil IJOITMHiI, MOKHA IIPO-
BECTU Uepes JaHy TOUKY?

24. fIki Tpeba MaTH BiJOMOCTI IPO OPAMY i ILIOITUHY, IIT00 3pO0UTU
BHCHOBOK, IIT0 BOHU He IapaJeibHi?
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TecT ANg CaAMOKOHTpPONIO

/A

® Yacmuna 1

3aBaaHHda 1—16 MaroTh BapiaHTH BigImoBiei, 3 AKMX MPaBUJIb-
Ha Tiaeku O/THA a60 KOHKpeTHA KiabKicTh. BuGepits mpaBuabsHy
BiATOBIOb.

1°. Cropona AD mapajaeaorpama ABCD posMmillieHa Ha MJIOIIU-
Hi o, a cropoHa BC He JeXUTH Ha Hill. YKaKITh PO3MIiIIIeHHI IPS-
moi BC BigHOCHO momuHM o (puc. 3.31).

A) IlepeTuHae MJIOMIUHY;

B) ne:xXuTh Ha MJIOIMHI;

B) napasienbHa IJIONTUHI.

2° IIBi nomuHu o i B IepeTUHAIOTHCA IO TpAMil a (puc. 3.32).
IIpama b mepeTnHae mIOIUHY O, i 3 B Toukax A i B BIAIOBiAHO, AKi He
HaJIeKaTh IPAMIN a. YKaKiTh B3acéMHe PO3MIIIleHHA npaMux a i b.

A) Ileperunatorbesa;  B) mapasnenbHi.

B) Mmumo06ixkHi;

3°. Bimomo, 110 mpsaMa a po3MilieHa Ha niomuHi a. ITocTasTe 10
Ko:kHOiI ymMoBU (A—B) BucHOBOK (1—3) mmpo B3aeMHe PO3MiIllleHHSA
npamMux aib.

A) IIpama b neperunae miaomuHy oo 1) Ileperunaiorbes; | A
B TOYIIi, IIT0 HEe HAJIEXKUTD IIPIMIil a; B
B

B) npama b He nepeTunHae npamMy a 2) MUMOOiKHI;
1 HaJIeXKUTH IJIOMINHI O;

B) npama b mepeTuHae ILJIOMTUHY O 3) MapaiebHi.
B TOUIIi, IT[0 HAJIEXKUTD IPAMIili a.

4°. Ha pucynry 3.33 sobpaxxkeno Ky0 ABCDA,B,C,D,. BubGe-
PiTh AJ1s MPAMOI, 110 MicTUTEL pebpo Kyba DD, Tpu napajenbHi il
apami.

A)AAI; B)AlBl; B) BBl; I') CCl; ) AB.
C
C,
B

D,
__L__JC

D

Puc. 3.31 Puc. 3.32 Puc. 3.33
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5° YKaXiTh, KOPUCTYIOUNCH 300pasKeHHAM Ky0a, IIpsaMi, MIMO-
0ixxHi 3 mpsamoio DC (puc. 3.33).

A) AB; B)A,B; B) AA;; I') C,Dy; 1) BB,.
6°. YKaxiTs rpaHi Kyb6a (puc. 3.33), AKuM napaJjesbHe peopo AB.
A)DD,AA; B)A,B,C,Dy; ) CBAD.

B) DD,C,C; I') BB,C,C;

7°. YKaxiTe rpani Kyba (puc. 3.33), aki neperunac npama B,C,.
A)ABB/A; B) DCC,Dy; 1) DABC.

B) DD, A/A; I''C,D,A,By;

8°. lano TpukyTHuUK PRQ (puc. 3.34). ILiomuua o mepeTuHae
cropouu PR i PQ y i1ioro cepeauHax — Toukax A i B BigmoBigHO.
PA=6cm,AB=8cm, BQ =9 cm. IlocTaBTe y BiAIOBiIHICTS KOYKHO-
MYy eJIeMeHTY TPUKYTHUKA HOro YMCJIOBEe 3HAUEeHH.

A) los:xuna PR; 1) 18 cwm; A
B) nos:xuna RQ; 2) 46 cwm; b
B) noB:xuna PQ; 3) 12 cm; B
I') mepumerp APAB; 4) 16 cm; r
IT) mepumetp APRQ. 5) 23 cm. I

Puc. 3.34 Puc. 3.35 Puc. 3.36

9°°, Yepes oguH KiHenb S Bigpiska SP mpoBegeHO MIJIOIIHUHY O
(puc. 3.35). Touka M Hajde:XuTh Bigpisky SP. Yepes Touxku M i P
IpoOBeIeHl mapaJjejbHl NpAMi, AKlI MepeTHHAIOTh MJIOMIUHY O Bif-
moBigHO B TouKax N i Q. 3HAUAITh MOBKUHY Biapizka MN, AKIIIO
SN =5cMm, NQ =2cmMm, PQ =14 cmMm.

A)9cwm; B) 8 cwm; B) 10 cm; I') 12 cm; ) 11 cm.

10°°, IIpsama MA, 3o00parkeHa Ha PUCYHKY 3.30, ImepeTnuHAaE mJjo-
muny (ABC). P e AM, K € CB,Q € CB, K € CQ. BuzHauTe B3acMHe
poamimienHa npamux MK i PQ.

A) Mumo06ixkHi; B) neperunatoThe; B) napanenbHi.

11°°, Jlano nmpaBusbHU TPpUKyTHUK LM N (puc. 3.37), cTopoHa
saKoro pmopiBHIOE 6 cM. Touka K He HAJIEKUTDH MJIOIIUHI TPUKYTHU-
Ka LMN, npuuomy KL = KM = KN = 8 cm. Touku A, B, C, D —
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cepenunu BiapiskiB KL, KN, NM, ML Bixmo- K
BigHO. S3HAHIITL mepUMETP YTBOPEHOI'O IIapa-
aenorpama ABCD. A B

A) 14 cwm; B) 32 cwm; ) 28 cm.
B) 24 cm; I') 7 cm; L N
12°°, KaretTu MNOPAMOKYTHOTO TPUKYTHU- D C

kKa ABC (£C = 90°), 300pa:keHOoTro Ha PUCYHKY

3.38, mopiBH0OIOTL 3 cM i 4 cm. Uepes cepenu- M

HU KaTeTiB IapaJjeybHO IilloTeHy3l IPOBeIeHO Puc. 3.37

IJIOMIUHY O, IKa IIepPeTHYJIa TPUKYTHUK 110 BiJ-
pisky A,B,. 3HalAITE JOBXUHY IIbOTO BiApisKa.

A)1l,5cm; B)2cwm; B) 3,5 cwm; I') 2,5 cm; I 5 cm.

N

B

Puc. 3.38 Puc. 3.39 Puc. 3.40

13°°. Croporn nmpsamoxkyTHuka ABCD, 300paskeHoro Ha PUCYH-
Ky 3.39, nopiBH0OIOTL 6 cM i 8 cMm. Touka P He HAJIEKUTH ILJIOITNHI
(ABCD). 3naiigite miaomy npamokytauka A, B,C,D,, B akomy A,,
B,, C,, D, — cepepunu Bigpiskis PA, PB, PC, PD BinnosigHo.

A)48 cm?; B)24cm?; B)36cm?; T)12cm?; ) 16 cm2.

14°°, Ha pucyuky 3.40 300pakeHO IPAMOKYTHUN TPUKYTHUK
ABC, karer axkoro AC =6 cM HaJIeXKUTh IJIOINMUHI o.. Bepmmuaa B 11iii
IJOHMINHI He HaJdeXuTh. IIpsama a, 1110 IpoxXoaAuTh Yepes cepesuny
rimorenysu, napaJjeabHo Karety BC, mepeTuHac mJIOIUHY O B TOU-
i O. 3gaigiTs foBKUHY Bifgpiska MO, akio BM = 5 cMm.

A) 5 cwm; B) 3 cm; B) 4 cwm; I') 2 cwm; ) 2,5 cm.

15°°. Yepes Touky @ Bimpiska QA 1nOpoBemeHO MJIOIIU-
Hy o (puc. 3.41). Tourka B HaJNeKUTh BipisKy AR, Ipuuomy
AB : BQ =1 : 2. Bigpisoxk CB napaJieJIbHIH IIJOMIMHI o 1 JOPiBHIOE
5 cm. IIpama AC nmeperunae mJIOMIMHY o B Toulli D. 3HAUAITh Bij-
cTaHb MiK ToukKamMu @ i D.

A)10cm; B)7,5cm; B)12,5cm; T') 15cwm; ) 17,5 cm.

16°°. Hapucynry 3.42 3ob6pakerno pom0 ABCD i piBHOOIUHY Tpa-
nemiio ABKZ. AB — jniHia nepeTuny nux mnjoinuHa. MN — cepenHs
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ninia ABKZ, MN =7 cm. P,p., = 16 cM. S3HAUAITE JOBXKUHY Bif-
piska ZK.

A) 23 cwm; B) 11 cwm; B) 15 cwm; I') 14 cwm; ) 10 cm.

K A

N /

C
" o LLZ
A B i
a //Al / Cll /
/
/

B
1

/ /
/ /

D C [/

Puc. 3.41 Puc. 3.42 Puc. 3.43

e Yacmuna 2

Po3p’skiTh 3aBmaHHa 17—28 3 KOPOTKUM 3aIIMCOM X0y MipKY-
BaHb.

17°. YUepes xarer BC npamokyTHOTro TPUKyTHUKA ABC (£LC =90°)
MIPOBEIEHO IJIOMIUHY a. Ueped TouKy D, 110 JIEXKUTh Ha IiOTeHy31
AB, npoBeieHO IPAMY a, IapaJjeJbHy IPYyroMy KaTeTy, siKa Iepe-
TUHAC ILIOIMUHY B Toulli D;. 3HaAIIiTE f0BxKUHY Katera AC, AKIIO
BD:DA=2:7,aDD,=17cwMm.

18°. Yepes Tourku M i N, 110 HaJgexaTh BignmoBiguo kareram CA
i CB npamokyTHoro TpukyTHuka ABC 3 roctpum Kytom 30°, ma-
paJieJIbHO TiIIOTeHY3i IIPOBeJeHO MJIOINMUHY. SHAULITH IepuMeTp
TpukyTHuKa CMN, akmio rimorenysa AB = 13 cm, AC = 5 cm, a
CM:MA=1:4.

19°. Bigpisoxk AB He mepeTuHae ILIOMIUHY o (puc. 3.43). Ye-
pes KiHIIl BigpisKa Ta Moro cepeanHy IPOBEIeHO IapaJejbHl nps-
Mi, AKi IIepeTHHAIOTH ILIOIMHY O BiANIOBiAHO B TouKkax A,, By, C;.
SHaUIITh NOBXKUHY Bigpiska AA,, akmo BB, =10cm, aCC, Ha 4 c™m
JOBIINMIA, HIdK AA,.

20°. Yepes kinenb A Bimpiska AK mpoBeneHO IIJIOIMUHY O, a Ue-
pes3 Touky B Binpiska AK mpoBeaeHo Biapisox BM moBKUHOIO 8 CM,
napajelbHuii naomuui o. IIpama KM mepeTuHae ILJIOIHUHY O B
TouIri @. 3HANAITHL BicTaHb MisK TOUKaMU IJonInHA A Ta @, KOJIu
Bimomo, mo KB : BA=4:17.

21°. [Tano TpukyTHuk PQR. Ilmommuua, mapaJjaeinrbHa PQ, mepe-
TUHAE CTOPOHY PR 110r0 TPUKYyTHUKA B TOuIli P, a cTopory QR — B
TOUIll @,. S3HAUIITH NOBXKUHY Biapiska P,Q,, akmo PQ = 30 cm, a
PP, :PR=2:3.

22°. 3a ymosowo 3amaui 21 3HalAiTE JOBXKUHY Binpiska P,Q,
akmo PQ =27cm,a PP, : P R=2:T7.

23°. amo tpukytauk ABC. Ilnommua, mnapajejgbHa IIps-
mii AB, neperuHae cTOpoHy AC IHOro TPUKYTHHMKA B TOYIli A, a
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cropony BC — B Touni B;. 3HaliTh JOBXKUHY BifpisKka A B, AKIII0
B,C=10cm,AB:BC=4:5.

24°. Tamo tpurkyTHuK ABC. IlnomuHa, mapajielbHa IPAMii
AB, neperunae cTopony AC 1poro TPUKyTHHUKA B TOo4lli A,, a cTO-
pony BC — B Touni B;. 3HalAiTL JOBXKUHY Biapiska A, B, AKII0
AA, = a, AB = b, A,C = c. O0uuciiTe 3HaYeHHS BUPa3y, AKIIO
a=20cMm,b=24cm,c=10cwm.

25°. Binpizox AB nepetuHae njaomiuHy o B Touri O. Yepes kinii
Bifpiska A i B nmpoBeneno mapasienabHi npami AA, i BB, AKi neperu-
HAIOTh IJIOINMHY B TOUKax A, i B,. 3HalIIiTh NOBXKUHY Bifpiska AB,
aKmo AA, : BB, =2 : 31 Bigpisox OA Ha 3 cM KOpPOTIIN, Hi¥ BiI-
pizoxk BO.

26°. Bigpisox AB nepetuHae IJIomuHy o B Touri O. Yepes KiHIi
Bifpiska A i B nmpoBeneHo mapajienabHi npami AA, i BB, AKi neperu-
HAIOTh ILJIOIUHY B TOuKax A, iB,, ne A,, B; — TOUKU IIePETUHY 3 ILJIO-
IITMHOIO O.. SHAMIITh NOBKUHY Binpiska A ;B , akmoAO :OB=2:51i
Bigpisoxk OB, Ha 9 cM goBIINI, HiK Bigpisok OA;.

27°. Bigpisox AB meperuHae miaomuHy. Yepes iioro KiHIi i ce-
pefuHy — TOUKY @, — IPOBeJEeHO IapajejbHi IpAMi, AKi meperu-
HAIOTh JaHy IJIOIIMHY BiANOBiAHO B TouKax A,, B, @,. Busnaure
JNOBMKUHY Bipiska QQ,, axkmo AA, =7 cm, BB, =11 cm.

28°. Bigpisoxk CD meperuHae IIomiuHy. Yepea ioro KiHIi i ce-
peanHy — TOuKy M — IIpoBeJeHO ITapaJiesibHi IpAMi, AKi mepeTrHa-
I0Th JaHy ILIOIIUHY Bigmosigxo B Troukax C;, M, D,. Bigomo, mo
CC,=4cwm, DD, =16 cMm. S3HaiIiThL JOBXKUHY BiApiska MM,.

® Yacmuna 3
Po3p’sa:kiTh 3aBganna 29—32 3 MOBHUM OOI'PYHTYBaHHAM.

29°°. llano tpurytHUK ABC, B akomy AC = 9 cm. Bimomo, 110
ILIOIIMHA, mapayienbHa npamiii AC, neperunae ctopony AB B Tou-
i K, a cropony BC — B Touni M Tak, mo MC=15cm, a KM =4 cwMm.
Buznaure moB:xuHy Bigpiska BC.

30°°. ITano TpuryTHUK ABC i IJIOIMUHY O, SKa 0ro He ImepeTu-
Hae. Touku M, N, K — cepenqunu cropia AB, BC, AC BigmosigHo.
Yepes Touku A, B, C, M, N, K npoBejjeHO mapajenbHi npami AA,,
BB,,CC{,MM,,NN,,KK,(A4,,B{,C,;, M,, N, K, — TOUKHU n1epeTn-
Hy NapajeJbHIAX IPAMUX 3 IIOIUHOIO o). Bizomo, mo KK, =10 cm,
NN, =9 cwm, BB, =11 cm. 3HaliaiTe JoBXKUHYA BiApiskis AA,, CC,,
MM,.

31°°. Yepes Bepiuny A pomba ABCD mpoBeneHO IPAMY a, IKa
napaJjeabHa giarorHajui BD. [loBeniTs, 1o npami a i CD nepeTuHa-
IOThCA.

32°. Yepes Bepmuny C pomba ABCD npoBeneHo npamy b, siKa
He JIXKUTh y ILJIOIIMHI poM0ba, a uepes BepIinuHy A — upamy a, aKa
napaJjiejabHa giaronasi BD. JloBemiTs, 110 mpaMi a i b Mumo0OiKHi.
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MOAOY/b 4.

Bsaemue
PO3MiLLEHH
NAOWMH Yy
npocTopi

Ilpuckinnuee i 2auboke
6UGYEHHA npupodu — 0xepeno HaubinbuL
naidHux 6i10Kkpummie y zeomempit.

K. Ddyp’e




) [1r0LWmHY NPOCTOPY, LU0 NepeTUHaKTLCS

) [110LWmMHM IPOCTOPY, LU0 HE NepPEeTUHAaKTHCS

D PoamilLieHHsI npsiMux Ha MaOLMHEX, SIKi NepeTUHaKoTLCS,
I Ha MJ1IOLLMHAEX, SIKI HE NepeTUHalThCS

) BnactuBOCTi napanesibHUX ryioLLmH

t O3Haka napasnesbHuX rJ10LLMH
lNapanesbHe npoeKLitoBaHHS

4 300paxxeHHs, MPoOCTopPOBUX PIryp Ha ryioLLUMHI

OnpauloBaBLUK LieiH MOAYAD, BM Ai3HaETecs:

K IIePEeKOHATHCS, 110 IJIOIIMHA OyAYTh IePeTHHATIC;
SAK MoOyAyBaTHU ABi mapaJieIbHi ILJIOINHH;
SIK TOBECTH IlapaJieJIbHICTh MJIOINH;
K BUOpaTH piBHIi (hirypu, KOPUCTYIOUUCH BJACTUBOCTAMU
rmapajelbHIX IJIOMINH;
AK1 BJIACTHUBOCTI MEeTOy mapaJjieIbHOT0 IIPOeKITilOBaHHA;
SIK BUKOHATHU ITO0OY0BY 300pakeHb reoMeTPUYHUX Qiryp;
SAK HaIPsaM IPSIMOI IPOEeKI[iI0OBaHHs BILINBA€E Ha 300pasKeHHA IIPOEK I
reoMeTpUYHOI (pirypu;
e K 3aCTOCYBATH BJIACTUBOCTI MapaieIbHUX IIPAMUX
IJISI PO3B’ I3yBaHHSA FreOMETPUUYHUX 34144,
® K 3aCTOCYBATH BJIACTHBOCTI MapaieJJbHUX IIPAMO] i IIJIOIIMHNI
IJIS PO3B’ I3yBaHHs reOMETPUUYHUX 3a/1a4;
e K 3aCTOCYBATH BJIACTHUBOCTI IapaieIbHUX ILJIOIINH
IJISI PO3B’ sI3yBaHHsA reOMETPUUYHUX 3a7a4;
e AKUI 3B’sI30K BUKOPHUCTAHHS BJIACTUBOCTEH IIapajebHINX NPAMUX,
IPAMOI i IJIOIWHY Ta MJOIIUH Y reoMeTpii Ta sKUTTi.



MOAVYJib 4 B3AEMHE POSMIIIEHHSA ITJIOIIMH ¥V ITPOCTOPI

B3aemHe po3MillleHHA TBOX
IJIOIUH y IIPOCTOPI.
IlapaneapHi NMJIOIMHMI

AKIo posraagaT ABi IJIONTUHA Y IPOCTOPI1, TO IXHE PO3MIIITEH-
HA 3aJIEKUTh BiJl iCHYBaHHSA Yy HUX CIIIJIBHUX TOYOK. MOKJIUBI BU-
MagKM:

1. ku10 y ABOX NIJIOIINH € 00HA CRiAlbHA MOYKaA, TO BOHU nepe-
MUHAIMbCA NO NPAMIU, 1110 IPOXOAUTH Uepesd I[I0 TOUKY (aKcioma
poamienHs) (puc. 4.1, a). 3a HaABHOCTi 060X CNiNlbHUX TOUOK CH-
Tyalis He 3MiHUTBLCS: Uepes MOBiJIbHI ABI TOUKU MOYKHA IIPOBECTU
TiIBKY OOHY IPAMY, AKa OyAe CIiJIbHOIO IJIA IIUX ABOX IIJOINMWH,
TOOTO BOHU nepemuHaomsca no yil npamii.

OToxe, AKIIO ABi IMJIOIIUHU MalOTh O0HY ab0 6e3nit CnilbHUX
mo4okK, AKi nexamdvb Ha 00HIU npamiil, TO IIi IJOIIUHYU nepemu-
HamMmbsve.

2. SIK Bigomo, uepes TpU AOBiJIbHI TOUKU IPOCTOPY, IO HE Jie-
JKaTh Ha ONHIN mpsaMiil, MOXKHa IIPOBECTHU ILJIOIIMHY i IO TOTO K
TiIBKU OAHY (HAcCJiZOK i3 akciom ctepeomerpii). Tomi oueBumHO,
110 AKIIO ABi IJIOIIWHU MaTUMYyThb mMpu i O6inbule CniibHUX Mo-
YOK, AKi He nexcamsb Ha 00HIU npamiil, TO BOHU HaKJIaAaTUMyThCS
(puc. 4.1, 6). Y TakoMy pasi KaiKyTh, IO ILIOIUHI 30i2Al0MbCA.

3Bifcu BUMJINBAE, IO IJIOIIUHU 30i2ar0Mmbea, SKIITO BOHU MAalOTh:

a) CHiIbHY IPAMY 1 TOUKY, ITI0 HEe HAJEXKUTD 111;

0) ABi cmisbHI IpAMi, I10 MePEeTUHAIOTHC;

B) IIPUHANMHI TPU CITLIbHI TOUKM, ITI0 HE JeXKaTh Ha OMHIiN mIpaMiii.

3. KMo aBi pidHi MIOMIMHN He MaIOTh KOJAHOI CHiJILHOI TOUKH,
TO BOHU Ha3WBalOThCcA napanenvhumu (puc. 4.1, g). [Ina nosua-
YeHHS apajejbHOCTI IJIOIIMH BUKOPUCTOBYIOTH CUMBOJI «|/». 3a-
IUCYIOTH O || B, YUMTAIOTH: «ILIOIIMHA O IapajejbHa IJIOMIUHI B»,
a00 «IJIOmMuUHY o 1 3 — mapajgeabHi».

o
Aco,AePB,roaNP=a. o =3, IJIOIUHYI a || B, mromuaMT
ILnomuuy mepeTuHAIOTHCA 30iraroThcs napaJjeabHi
a 1] 8

Puc. 4.1

OT:xe, niowuHu y npocmopi moxymsv: nepemuHamucs, 30i-
2zamucsa abo 6ymu napaneivHUMU.

114



§ 4.1. Bzaemme posmiujeHHs 080X NAOULUH Y NPOCMLOPL...

Mogeni mapaJjelbHUX ILIONIMH MOYKHA MOOAUMTH Ha KOXKHOMY
Kporri: mosumi y madi, mudKu IoABiiHOTO BiKHa, HECYCigHI cTiHM
KiMHaTH UM ImigJjora i cressa, mepeKpUuTTa y 0araTonoBepxiBIli, piB-
HO CKJIQJIeHi B yIIaKOBKaX AUCKU, MiAPYUYHUKM TOIIO0. 3’ ACyBaTH, Ul
IJIOIITUHY IIapaJieJibHi, Ja€ 3MOT'y 03HAKA NApaiejbHOCMI NJAOULUH .

N Teopema 1.

{L}; dxmo aBi mpaMi, AKi MepeTUHAIOTHCA, OAHIEL IIOIMM-
HH, BiIIIOBiTHO IapaJiesIbHi TBOM MPAMIM JAPYToi IJIOIIH-
HH, TO IIi INIOIIUHY MapaJjieJbHi. |

Ilosedenns. Hexaii a i f — maui momunu (puc. 4.2), a i
b — nBi IpsaMi, 1110 Jie;KaTh Ha ILJIOIUHI o, i IepeTnHAaI0ThCA
B Toulli A. IIpawmi a, i b, sexaTs Ha TTOIMHI 3 i BiAmOBiI-
HO mapaJjieJbHi npamMuM a i b. [loBegeMo, 1110 IJIOIMUHA A i
B nmapanenbHi, Memodom 6i0 cynpomuéHoz20.

Puc. 4.2

IIpunyctumo, 1m0 o i  mepeTuHAIOTHCA IO AeAKiH
npaMiin c¢. 3a TeopeMoOiO IIPO IIapaJieJIbHIiCTh IPAMOI i
IUIOIMHY, IpAMi a i b, AKi nmapaneabHi npaMuMm a, i by,
napajeyibHi 1omuHi . OT:Ke, a 1 b He IepeTUHAIOTH
IJIOIIUHY 3, a 3HAYUTh He MepPeTUHAaIOTh i IpAMY ¢, AKa
HaJIe:KUTh 3. TakuM YymHOM, Ha MJIOMIMHI O Uepes TOUKY A
MIPOXOJATH IBi mpAMi a i b, mapajiesbHi ¢, IIT0 HEMOXKJINBO
3a akcioMmoro mapaJjeybHOCTi. OTpumMaau IIPOTUPIUUA.
Otixe, IpUNyIIeHHA HelIpaBUJIbHE, ILJIOIIUHY 0. i B mIepe-
TUHATUCA He MOXKYThb, TOMY O i 3 — mapaJiesbHi, 1110 1 BU-
MaraJjocs noBectu. Teopemy 0osedeno.

. Teopema 2.
i)_,, Yepes TOUKY 1032 JaHOIO IIONIMHOIO MOKHA IIPOBECTH
IIOLIUHY, ITaPaJeJIbHYy JaHii, i 10 TOro K TiJIbKH OTHY.

Ilogedenns. Hexait o — 3agaHa mjomiuHa, A — TOUKa,
110 He HaJIeKUTh 1ii. IIpoBegemMo y IJIOIIMHI o IB1 TOBiJIb-
Hi mpaMi a i b, 1m0 meperuHaoTheA B Toulli B (puc. 4.3),
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a yepes TouKy A — ABi npawmi a, i b, napaneasriim (a | a,,
b | b,). Ilnomuna B, mo IPOXOAUTE Ueped npawmi a, i by,
napaJjeJjibHa IJaoIuHi o. OTiKe, miommHa 3 — mo0ygoBa-
Ha. JloBemgeMo, 1110 BOHA €IMHA, TOOTO HE 3aJIeKUTh BiJ BU-
Oopy npamux a, ib,.

IIpunycTtumo, 110 icHye iHIIA ILJIONITU-
Ha Y, Ka IIPOXOAUTH uepeld TOUKYy A i ma-
paJiesibHa mJjoInuHi o. Jlajgi BUKoHAaeMoO I1e
IBi JomaTKOBi MOOYIOBH:

1) IloOyayemo miaomuHy ¢, AKa Mic-
TUTHL NapajeiabHi npami a i a;. OCKiIbKH
BOHA Mae€ 3 Y COiJIbHY TOUKY A, TO BOHA Iie-
peTuHae Ii 1o JedKiil IpAMiA a,, AKa IPOo-

e XOOUTHh Uepes3 I[I0 TOUKY. AJie OCKiJIbKU

. lor B Do v | o, To a, || a, Toxi e cynepeunTs arciomi

= napaJieabHocTi. OTixe, npami a, i a, 36ira-
IOTHCA.

Puc. 4.3 2) IloOynyemo HIOIIUHY ¢@,, AKa Mic-

TUTh IapajeabHi npami b, i b. Boma
IepeTHe ILIOIIUHY Y IO AedAKiu mpawmin b, . Mipkyioun
aHaJIOri4yHO, JOBOAUMO, 10 b, 30iracTecsa 3 b, .

Orxe, MmaeMo, 110 yepes ABL OpaAMi a4 i by, AKi nepeTu-
HAIOThCA, MPOXOAATH Bl pidHi mIommuHM ¥ i B, ogHaAK IIe
cyHepeumnTh akcioMi Hajie:kHocCTi. IIpunyinenssa icHyBaH-
HSA JIBOX PiSHUX MJIOIIUH, MapajelbHUX AaHill, aKi 0 mpo-
XOAWJIN Yepes3 OAHY I Ty caMy TOUKY, HellpaBuJIbHe. Uepes
TOUKY I103a JAaHOIO ILJIOIMIWHOIO MOKHA ITPOBECTU ILJIOMIH-
HY, IIapaJjejJbHy JaHil, 1 10 TOTO K TLIBKU OAHY, II. B. 1.
Teopemy dosedeHo.

3adaua 1.

Touka K He JIeKUTH Y IJIOIIWHI TPUKYT-
Huka ABC. Ha Bingpiskax KA, KB i KC
BuOpano Touku A,, B, C, BianosigHo, 1110
KA, :AA, = KB, : BB, = KC, : CC,. [Jose-
mite, mo mromunau (ABC) i (A,B,C,) — na-
pajieabHi.
Hauno: AABC, K ¢ (ABC),A; € KA,
B, € KB,C, € KC, KA, : AA, =
=KB, : BB, =KC, :CC,.
Hosectu: (ABC) || (A,B,C,).
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JloBeneHHs1

3a  yMOBOIO  3ajaui:
KA, : AA, = KB, : BB, =
=KC,:CC,,TomyAB | A,B,,
BC | B,C, Ta AC || A,C, (3a
y3araJbHEHOI TeopeMOoIo
dajeca).

A,B; N B,C; = B, Tomy
(A,B,C,) — eauHa mIOIIH-
Ha; AB N BC = B, (ABC) —
eIVHA ILJIOIIUHA.

OT:Ke, 3a 0O3HAKOIO IIa-
PaJIeJIbHOCTI IIJIOIIIMH, MA€E-
mo, mo (ABC) | (4,B,C,),
III. B. 1.

3adaua 2.

Yomy came Tak?

3a ysaraJbHEHOI0 TeOopPEeMOIO
dajeca mapajeabHI NpPAMi Bif-
TUHAIOTh Ha CTOPOHAX KyTa IPO-
mopiIriiai Bigpisku. Tomy, Bpaxo-
BYIOUM YMOBY 3a7adi, OTPUMYEMO
rnapaJjejbHICTh TPHOX IIap BIAIIO-
BigHux npamux: ABiA B, BCi
B,C;TraACiA,C,.

Touxkamu A, B, C BusHaua-
€ThCS OJHAa ILIOINMHA, a A, B,
C, — imma, aKi, 3a 03HAKOIO Iapa-
JIGJIbHOCTI IJIOIIMH, IIapaJielIbHi,

II. B. 1.

Hano nBi nmapanenbHi miomuun o i B. Touka M He JeXKUTDH V KO-
Hill 3 HUX. 3HAUOITh reOMeTPUUHE MicIle IPAMUX, SIKi IPOXOLATh
yepe3 TOUuKy M i mapajesabHi ABOM ILJIOIIMHAM O i 3.

AN

2%

Hexaii nuomuuu o i B — ma-
panenbHi. Touka M He JeXKUTH
Hi y IJOmIMHI o, Hi V IJOITHUHI
. BisbmeMo y miommuHi o gO-
BiJIbHY TOUKY A, uepes AKY IIPo-
BeZleMO JBi IpaMi a, i a,.

Yepes Toury M mpoBememMo
BiJIIOBiIHO ABi mpaMi ¢, i ¢,, AKi
mapaJjejbHi @ i a,, a 3HAUUTD,
i1 maomuHi o. [IBI mpami, mIo

ai
\0’2

Po3B’sa3aHHSs

Yomy came Tak?

Touxka M He HaAJIEKUTH
OBOM JaHWM IJOIIMHAM O i
B. Ii posmimenns y mpocropi
IoBinbHe: abo MisK ILIOIIM-
HaMu, abo II03a ILJIOIIWHA-
mu. Ha pos3B’saA30K 3amaui 1ie
He BIJIuUBae. UYeped TOUKY
mo3a ILJIONIMHOIO MOYKHA 3a-
B)KJAU ITPOBecTH 0e3Jiu IIps-
MHUX, IIapajJeJbHUX MOaHIin
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MMepeTUHAIOThCS, BU3HAUYAIOThH
€IUHY ILIOMINHY, HexXali 1e 0yae
miromuHa y. Tomiy || o, 3a o3Ha-
KOO MapaJieIbHOCTI IJIOIIMH.

Amnajoriuino 5oBOIUTHCS, IIT0
v Il B.

Yepes Tourky M, AKa He Jie-
JKUTH Y *KOAHIN 3 IBOX IIJIOIIUH,
MOXKHA IIpoBecTu 0e3jiu mps-
MHIX, HapajeJbHUX MJOIMHAM
o if}, AKi JeKaTUMyTh B OGHIN
IJIOIINHI, IIapaJjeJbHill JaHUM
IJIOIITMHAM.

Bionosgiov. ILnomuna.

B3AEMHE POSMIIIEHHSA ITJIOIIMH ¥V ITPOCTOPI

miaomuui. KoxkHa mnpsama,
dAKa IapajJejJbHa OOHIN 3
IBOX IIapaJjieIbHUX TJIOIIUH,
Oynme mapajieIbHOIO i APYyTiit
miaoimmuHi. OcKiapKmM uepes
IBi1 IpsAMi, III0 IEPETUHAIOTh-
cd, MOXKHa ITPOBECTU €OUHY
IJIOIINHY, TO BCi mapaJjejb-
Hi JaHUM IJOIITMHAM OpPAMi,
AK1 IPOXOOATH Uepes 3aJlaHy
TouKky M, HajgexXaTh OTHIN i
Tili camiy momuHi. I'eome-
TPUYHUM MiClleM TaKUX IpP-
MUX € ILJIOITMHA.

| A —

4.1° YKaxXiTh po3MilleHHA ABOX ILJIOMIMH O i B, AKIIIO BOHU He
MAaiOTh *KOJHOI CIIIJILHOI TOUKM.

A) Ileperunatorscsa;  B) sbirarorbes; B) mapanenbHi.

4.2° YRKaXKiTh TPU PUCYHKU, HA AKX 300paskeHo IBi MJIOIIUHUA,
II10 IIePEeTUHAIOTHCH.

A) B)
a B
ey O |
: 4 |
y B NG N
b NN

4.3°. Bigomo, 1o mioluuu o i f — mapaJsenabHi, npaMi a i b Ha-
JIesKaTh IJIOIIUHI o, a IPAMI ¢ i d Hajle)KaTh NJIOMINHI 3. YKaxKiTh
IpaBUJIbHI TBePAKEeHH.
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Dalp; 3)blP;  Decllos Mal o
2)clpB; Dblla; 6)dlp; 8)dla.

A)1,3,4i7; B)3,4,7i8; I)4,5,6i8.
B)2,4,5i6; T)1,3,5i8;

4.4°, Ilnomusu a i B — napanenbHi. Yepe3 TouKky A, KA He Ha-
JEXKUTD KOOHIN 3 HUX, IIPOBEAEHO IIJIOMINHY . ¥ KasKiTh TPU mIpa-
BUJIbHI TBePAKEeHHS.

A) o — emguHa MOJKJINBA ILJIOIITHA, AKa ITapaJejibHa IIJIOMINHI o

B) o — eguHa MosKkJIMBa IIJIOIIIUHA, KA IIEPeTUHAE ILJIOITUHY 33

B) o — exguHa MosKJIMBAa IIJIOIITUHA, KA ITapaJjejbHa MJIOMINHI [3;

I') ® — eqguHa MoKJIMBAa ILJIOINHA, AKa IEPEeTUHAE IIJOUIUHY O}

II) ® — eguHa MOMKJIMBA ILJIOINHA, AKaA MapaJjejbHa i IJIOIIU-

Hi o, 1 miomuHi .

4.5°. IIBi ctroponu AB i BC napasieinorpama ABCD, 300paskeHo-
o Ha PUCYHKY 4.4, mapaJieJibHiI IBOM IIPAMUM a i b BigmoBigHo, AKi
IMepeTHAOThCA 1 HaJeKaTh IJIOMIUHI o.. YKaKiTh B3aeMHe PO3Mi-
HIeHH IIOMnHY napaJjeaorpama ABCD Ta o.

A) Ilepetunatorbcsa;  B) mapajesnbHi.
B) 36iratorbcs;

4.6°. Bimomo, 1m0 ctopoHa AB npamMmokyTHuka ABCD napaJjenb-
Ha JesaKil IIoniuHi o, a ctopona AD — He napaJiejibHa I[iHl ILJIOITU-
Hi. Busnaure B3aemMHe poamitnenus miaomiua (ABCD) Ta o.

A) Ilepetunatorbcsa;  B) sbirarorbced.
B) nmapanenbHi;

4.7°°, Ha pucyuky 4.5 300paKeHo IPAMOKYTHIH IIapaJeieinen
ABCDA,B,C,D,. YKaXiTb B3acMHe PO3MIII[eHHA IIOINH, 3aJaHuX
ymoBamu (A—[1).

A)A,B,C,D,iB/A,D,Cy; 1) IlepeTuHaTHCA; A
B)ADD A, i1ABCD; 2) mapaJiesibHi; b
B)ABB,A,iC,D,DC; 3) sbiraroTncd. B
I') BADCiABB/A; I
) CC,B,BiADD,A,. II
2 Bl Cl
A<>C :

B A i D
§f - Jo

AL D

Puc. 4.4 Puc. 4.5
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MOAVYJib 4 B3AEMHE POSMIIIEHHSA ITJIOIIMH ¥V ITPOCTOPI

4.8°°. Y npaMoKyTHOMY IapaJeJelnineni BuOpanHo Bepriuny B
(puc. 4.5). Bubepith Tpu napu rpaneii cepen (1-6), axki meperuna-
IOTBhCSA IO pedpy, IO MiCTUTH TOUKY B.

1) ABCD; 3) BCC,By; 9) CDD,Cy;

2)A,B,C,D;; 4)ADDA;; 6) ABB /A,.

A)lidg, B) 31i6; B)3ib; I'1i3; n)1i6.

4.9°°, YKaxKiTh rpadb IPSIMOKYTHOTO IIapaJeJelninena, sKa mpo-
XOJUTB 4epes3 TOUKy A, napaneyabHo rpani ABCD (puc. 4.5).

A) D,A/AD; B) D,A,B,Cy; ) ABB A,.

B) D,C,CD; I') D,A,BD;

4.10°°. IBi miaronaJji pomba mapaJjesibHi ILIOMIMHI ®. Busuaure
PO3MIiIlleHHA MJIOINNHY, AKiA HaJeKUTh poMO i IIIoIIMHA M.

A) Ilapanensui; B) sbiratorbed; B) neperunarorbcA.

4.11°°, Touxka D He HaJEXKUTh NJIOIMWHI TpuKryTHUKa ABC
(puc. 4.6). Touku K, Z, M — cepeaunu Binpiskis DA, DB, DC Big-
moBigHO. Busnaure B3aeMHe po3mintenHusa naoiud (ABC) i (KZM).

A) IlepeTnHatoThCs; B) s6iratoTncs; B) mapanensHi.

4.12°°, Touxka S He HaJEXKUTDL ILIOINHI mapajegorpama ABCD
(puc. 4.7). Touxku K, Z, M, N Hane:xatb Bigpiskam SA, SB, SC, SD
BizmoBigHo, npuuomy SK =AK,SZ=BZ,SM : MC=2:1,SN:ND =
=2 : 1. Busnaure B3aemHe po3mitrieHHA 1omiuH (ABCD) i (KZMN).

A) Ileperunatorscsa; B) 30iraroTbes; B) mapanenbHi.
D
K M
A C
B
Puc. 4.6 Puc. 4.7

4.13°°. JIBi mapasenbHi npami [ i m ta Touka K, AKa He JIeKUTh
Ha JKOJHIN 3 HUX, HaJIeXKaTh ILIOMuHLI . Yeped npamy [ i ToOuky
K nposesu naomuny 3, a yeped IpaAMy m i Touky K — IJIOIIUHY Y.
BusnauTe B3aeMHe pO3MillleHHA MJIOIMUH 1.

A) Ilepetunatorbesa; bB) mapanenpHi;  B) 36irarorbces.

4.14°°, [lano nBi MUMOOiKHI npaMi a i b. YKaKiTh KiJbKiCcTb ILJIO-
IUH, SKi IPOXOAATH Uepe3 NPAMY a 1 mapaJjeabHl npaMiii b.

A) Onna; B) nBi; B) Tpu; I') :xomHa; I1) 6e3tiu.
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§ 4.2. Bracmugocmi napanebHUX NAOULUH

4.15°. loBeniTp, 1110 yepes OyAb-AKi ABI MUMOOiIKHI IpAMi MOK-
Ha IIPOBECTU €IMHY Iapy IapajeJbHUX IIJIOIINH.

4.16°. Ilnomuuu o i B nmapanensbHi. [loBeniTs, 1110 KOXKHA IIpAMa
ILJIOIIWHY O TapaJiesibHa ILJIOIUHI 3.

4.17°. Touka O — cmisbHa cepeJUHA KOXKHOTO 3 Bifpiskis AA,,
BB,, CC,, aKi He nexaTb B O4HiN mIomuHi. [loBeaiTs, 110 MIOLA-
uu (ABC) i (A,B,C,) napajenbHi.

4.18°. Tpu npami, AKi TPOXOAATH Uepes3 OOHY TOUKY, IIepeTHUHa-
I0Th IaHy ILJIOIIUHY B TOUuKax A, B, C, a napaJjeJjibHy il IJIOMIUHY — B
TOuKax A,, B, C,. [loexnits noxibuicTs TpUKyTHUKIB ABC 1A, B,C;.

4.19*. [Tano mapaiuesorpam ABCD i miomiuny, sska Moro He Iepe-
THae. Yepes BepIIMHU HapajieJorpamMa IIpoBeIeHo ITapajebHi IIps-
Mi, AKi IepeTHHAIOTh JaHy ILIOIIUHY B Toukax A,, By, C;, D,. 3uai-
IiThb NOoBXUHY Biapiska DD, akmo AA, =4 ™, BB,=3 ™, CC, =1 M.

4.20°. [ToBeniTh, 110 BCi IpAMi, IKi IPOXOAATEL Uepes JaHy TOY-
Ky HapaJieJIbHO JaHil MJOIIKHI, JIeKaTh B OAHIN MJOIITHUHI.

4.21°. Ilnomunu o i f napaJeabHi miomuHi Y. Busnaure, uu Mo-
JKYTh ILIOIUHY o 1 3 mepeTuHaTucsa. BiamoBigb oOIpyHTYHTE.

4.22°. Ha pebpax AA; i BB, xyba ABCDA,B,C,D, no3HaueHo
BimmoBimHi Touku M i N (puc. 4.8), AKi € cepenuHamu 1ux pedep, a
Ha rpaHi CDD,C, — Toury O, sKa € IIleHTPOM IIi€l rpaHi.

1) Busunaure B3acMHe PO3MillleHHs ILJIOIIUH D, C,
(MNO)i(ABC); (BDM)i (B,C,D,).

|
2) ¥ BunaaKy nepeTuHy IJOIMUH, o0y Y- 4, ' 0, B,
Te IXHIO JiH1IO IepeTUHY. b =
3) O6uncIiTh mIomy Iepepidy Kyba, mo0y- 1 DL _1le
JIOBAHOTO ILJIOIIUHOIO, SKA HPOXOAUTH Uepes 7 7

Touku B, i D, mapamenpHo pe6py AA,, sxmo A
pebpo Kyba JopiBHIOE 3v/2 cm. Puc. 4.8

§ 4 2 BaacTuBocTi mapaJjejilbHUX
o Gute IIJIOIIUH

ITapajsenbH1 OJIOIMMHY MAIOTh IIEBHI BaKJIUB1 BJIAaCTUBOCTi. P03-
TJIAHEMO 1X.

BrnacrtuBictpr 1. dkmo aBi mapaJjesbHi IJIONIMHU ITEePETHY-
TH TPETHOI0, TO IIPAMI IXHHOTO IIePETHHY ITapaJjiesIbHi.

Hosedennsa. Hexall y — ciuHa mjaomimHa AJid IJIOMWH o i f3,
yNaoa=a,yNP=>b(puc. 4.9). Toni maemo ABi npami a i b, aki
MOJKYTH He IIepeTuHaTucsa abo mepeTuHATHCS JIUIe B OOHIN TOUILi,
AK npami oguiel muomunau y. OgHak a < o, b < B, npuuomy o | B.
Otixe, mpaMi a i b He mepeTUHAIOTHCA i JIeXKaTh B OAHIN MJIOMTMHI .
OTsxe, BOHU IapaJjesbHi, a || b, 1. B. 1.
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MOAVYJib 4 B3AEMHE POSMIIIEHHSA ITJIOIIMH ¥V ITPOCTOPI

Q

/____
K b

Puc. 4.9 Puc. 4.10

BrnacruBicter 2. IlapajenbHi MIOIMIMHA, IePETUHAIOYU IBi
napaJejabHi MPsAMi, BIATUHAIOTh HA HUX PiBHI BiIPi3KH.

Ilosedenns. Hexatt a i b — pmani mapajsesbHi npami, o i B —
rnapaJjieJibHi MJIOITUHY, 10 IEePeTHHAITh iX BiAMOBIAHO B TOYKAaXxX
A, B, A, B, (puc. 4.10).

OckinpKy mpami a i b mapaJjeabHi, TO BOHUM Jie;KaTh B ONHIiN
miroruHi y. Ilnomuua vy nepeTnHae MJIOIMIMHY o IO IpaAMiii AB, a
IUIOIMHY 3 mo npaAMii A, B;, AKi 3a BiacTuBicTiO 1 mapaseJbHi.
Tomy ABB A, — mapanenorpam. Or:xe, AA, = BB, 1. B. 1.

BiactuBicTh 2 iHKOIU (DOPMYJIIOETHCA TaK: 8i0Pi3KU napaJesb-
HUX NPpAMUX, AKi micmambcsa mixe 08oma napaieibHUMU NAOULU-
HaMU, PiBHL.

BnacrtuBicTs 3. /IBi miaommuHau, mapajiejbHi TpeTiil MJIONIM-
Hi, MapaJjejbHi MiK c00010.

Hosedenna. Hexait o || y, B || y. Ilpunmyctumo, 110 IJIOIAHA O, i
B me mapanaenbHi. Toxi muomuum o i B MaoTh cuoilbHY TOuKy. Ye-
pes II0 TOUKY IIPOXOAUTH ABi MJIOIITUHYU ¢ i 3, AKi mapaJieabHi ILJI0-
muHi y. IIpoTre BiZomo, 1110 Yepes3 TOUKY IIO3a JAaHOKI IJIOIIUHOIO
MOJKHAa IIPOBECTU IJIOIIUHY, ITIapajieJIbHy AaHil 1 10 TOTO K TLIbKM
OIHY, TOMY MU IPUNIIILIN A0 IpoTtupivusa. Omxe, o || B, m1. B. 1.

3adaua 1.

IoBeniTh, 1110 IJIOMIMHA, AKa IePeTUHAE OAHY 3 IBOX IapaiebHIX
IIJIOIIUH, IIepeTUHATIMe U IPYyTy MJIOIIUHY.

Hauno: o,B,y3allB,yNa=a.
JloBeCTH : IJIOLINHA Y IEPETUHAETHCS 3 IJIOILINHOIO f3.

ZloBeneHHs Yomy came Tak?

HHoBexemo, IO ILJIOIWHA Y Ilix wac moBemeHHS BUMO-
IepeTUHAEThCA 3 IJIOMMHOIO 3, | TU 3a7aui BasKJIUBO BUOpaTU
MEeTOIOM Bii CYIIPOTUBHOTO | METOJ MIOBedeHHA: NPAMUI
(puc. 4.9). Hexait y i  He mepe- | UM BiJ CynIpoTUBHOTO. ¥ 3a-
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§ 4.2. Bracmugocmi napanebHUX NAOULUH

TUHATLCA, Toai v || B. 3a ymo-
BOIO 3azaui, o | Biy N o =a, Toxai
a coiacy. ToOTo icHye Taka
TOUKa A Ha IpAMiii a, uepes ARy
IIpOBeJeHO OBl Pid3Hi IJIOIIMHU,
AKi mapasienbHi naomuHi . e
CyIepeuuTh TeOopeMi IIpo iCHY-
BaHHA IJIONIUHU, MapaJejibHOL
namiii. OTsxe, ¥ 4 B, TOOTO ILIO-
IMUHA Y TEePEeTUHAETLCA 3 IIJIO-

rajJlbHUX BUIAIKaxX OiabIie
BUKOPHCTOBYIOTh METOJ BiJ
CYIPOTHUBHOTO. J3POOUBIIN
IIPUNYIIeHHA, IPOTHUJIEKHE
10 BUMOTH 3aJadYi, MU IIPU-
XOAMMO 0 BUCHOBKY: v | B,
a || B. 3Bimcu, 3a TpaH3UTUB-
HicTIO, ¥ || O, III0 cymmepeunTs
yMoOBi 3agaui. OTpuMana cy-
IIePEeYHiCTh JOBOAUTL BUMO-

IITUHOIO 3, 110 ¥ BUMaraJjocs Jgo- | I'y 3ajgadi.

BeCTu.

Ot:xe, nrowuna, axa nepemunac o0ny 3 060X nNapanierbHUX
nAOWUH, nepemuHac i iHuy.

3adaua 2.

HloBeniTp, 110 IpAMa, AKa IIePEeTUHAE
OHY 3 MapaJjeJbHUX ILJIONIUH, Iepe-
THUHAE 1 1HIITY.

Havo: oallB,mzaimaef,
mNa=A.

IHoBecTu: mpAMa m IIepeTHUHAE

TLJIOIITUHY [3.

Puc. 4.11

JloBenieHHs1

IIoOyayemo moBinbHY mioimuny Y (puc. 4.11), axka mpoxo-
IUTH Yyepes3 IpamMy m. A — cIiJbHa TOUYKa NPAMOI m i IJIoIu-
HU O, & 3HAYUTH i naomuuau y. Tomy oo Ny =a, A € a. Toxi, 3a
damauero 1,y N B =0, ne b — npama nepetuny y i . Orpumanu,
o a | b. Ilpava m, AKa HAJIEXKUTD Y, IEPETUHAE MIPAMY @ B
TOuIli A, a oTiKe, i npamy b, ToOTO MJIOITUHY f3.

Mo:xkua O0ysao 60 moBecTwm BUMOTY 3aJadi METOAOM Bin cy-
IIPOTUBHOTO: IPUIIYCTUTU, IO HIPAMa M He IIepeTUHAaE IIJIOo-
munay . Toxi, akimo m N o = A i m He IepeTUHAETHCA 3 3, TO
m C do, II10 cyHepeunTh YMOBi 3agaui. OTike, mpaMa m mmepeTu-
Ha€ IJIOIUHY 3, 1110 #I BUMaraJjaocsa JOBECTH.

Or:xe, 6y0v-aika npama, aka nepemunHae o0HYy 3 060X napa-
eNbHUX NIOULUH, NePemUHac il iHy.
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MOAOYNb 4 B3AEMHE POSMIIITEHHSA ITJIOIIWH ¥ ITPOCTOPI
3adaua 3.
IBi mapayieabHi IJIOIUHY O i B mepeTu- B

HaioThb cTopony BA Kyra ABC B Toukax D
i D, a cropory BC — BiAmoBiJHO B TOY-
Kax E 1 E,. 3HaliAiTL JOBXUHY BiAPi3-
ka DE, axmo BD =12 cm, BD, =18 cwm,

D.E, =54 cm (puc. 4.12).

HNauo: miomwuau a.if, ol B,
ABNoa=D,ABNB=D,,
BCNno=E,BCNB=E,,
D.E,=54cm, BD=12 cm,
BD, =18 cm.

3uanrtu: DE.

Po3B’sa3aHHSs

Hexait o | B, miaomwuua o me-
peruHae cropoHu Kyrta ABC
B Toukax D i E, a mniomu-
Ha 3 — B Tourkax D, i E;. 3a ymo-
Boro BD = 12 cm, BD, = 18 cwm,
D.E, = 54 cm. Bpaxosyrouu, 110
DE || D,E,, maemo: ADBE mozi6-
auit AD,BE,. Orxe,

BD _ BD, ,._BD DE
DE DE,’ BD,
pE = 1294 g4 (cm).

18

/\
e
£ V\El

B /
[
Puc. 4.12

Yomy came Tak?

Yepea mourku A, B, C
ITPOBEIEMO ILJIOIITUHY
(ABC), sgarka 1mepeTuHae
1Bl mapaJjejbHI MJIOIIN-
HU o i B mo mapajieTbHUX
npavmux DE 1 D, E;. Toxi
OTPUMAaHI  TPUKYTHUKU
DBE i D,BE, — noxi6Hi
i ixHl BiATOBiAHI cTOpO-
HU — IIPOIOPILitiHi. 3Ha-
XOOMMO HeBiJOMUM dYJieH
MIPOHOPILiI 1 OTPUMYyEMO
PO3B’A30K 3amadi.

Bionosgidv. 36 cMm.

M rrr—

4.23°. Bimomo, 1110 IpAMi MepeTUHY ABOX ILJIOIIUH O i B TPeThoIo
TLJIOIIIMHOIO Y — mapaJjiesibHi. BubepiTh B3aeMHe PO3MIillIeHHSA IIJIO-
" o i B.

A) Ilepetunatorbesa; B) mapajsenbHi a00 mepeTHHAIOTHCA.

B) mapanennHi;

4.24° Ha pucynky 4.13 306paskeHo0 napaJieabHi IIJIOIIMHY o i 3.
Touxku A, B, C, D, M HajmexaTs ILJIOIIUHI o, a Touku A,, B,, C;, D,
M, — npomuni B. Bigomo, mo npami AA,, BB,, CC,, DD;, MM, —
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§ 4.2. Bracmugocmi napanebHUX NAOULUH

IIONIApHO TapajeabHi i1 AA, = 7 cMm.
YrKaiTh IBa BiIpidKmM, JOBMKUHA A
AKUX TaKOK JOPiBHIOE 7 CM. B °

A) CCy; B)DM,; 1) BD,.

B) ACy; I') MM ; ‘

4.25°. Yepes OBi mapajeabHi mps- o A
Mi AB i CD npoBeau IJIOIUHY Y, AKa
epeTHYyJia IapaJjieJibHi IJOIMUHA O 1
B mo npamux AC i BD BignosBiguo. BD =15 cm. BubepiTh npaBuibHe
TBepAKeHHs A Bigpiska AC (puc. 4.14).

A)AC =3 cwm; B)AC =15 cwm; ) AC = 30 cwm.

B)AC =5 cwm; I AC =20 cwm;

Puc. 4.13

Y a () ST b
C
_____ . Al
a : I B
o A | o i
_____ |
b /1P A
B B i
1 C D
B
I
Puc. 4.14 Puc. 4.15

4.26°. IlmomuHa ®, AKiA Haje:KaThb ABiI mapajeJbHi npami a i
b (puc. 4.15), mepeTuHae ABi mapaJjesyibHi MJIOIIUHY o i 3 IO TpsA-
mMux AB i CD. BusnauTe 4OoTUPU MOKJIUBI HA3BU YOTUPUKYTHU-

ka ABDC.

A) KBagpar; B) pom©0; I1) mapaJjeyiorpam.

B) npaAMOKyTHUK; I') Tpamermnis;

4.27°, BuzHauTe B3aeMHe pO3TaIllyBaHHSA ILJIOMIMH o i B, AKIITO
npAaMa k mepeTuHae IMJIOIIUHY O 1 HaJIeXKUTh ILJIOIUHI f3.

A) Ileperunaiorscsa;  B) mapasenbHi. B, C
B) s6iratorhcs;

|
4.28°°, YraXiTh 1Bl mapu MUMOOiIKHUX TIPsI- 4, : D,
MUX, 1[I0 HaJeKAaTh IapajeJbHUM IJIOIINHAM :
(AA,B,)i(CC,D,) ryba (puc. 4.16). B' _____ _|c
A)ABiD,D; B)A,B;iCD; H)BB,iDD,. 4 al D
B)AA;iCC;; T)A;BiDC; Puc. 4.16
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MOAVYJib 4 B3AEMHE POSMIIIEHHSA ITJIOIIMH ¥V ITPOCTOPI

4.29°°. Ha pucynky 4.16 sobpa:xxeno kyo ABCDA,B,C,D,. Ycra-
HOBITh BiZIIOBigHiICTHL mpaBuUIbHUX TBepa:KeHb (A—DB) i (1-5) mna
IPAMUX, 110 HaJe:xXaTh napaieabHuM miomunam (BCC,) i (AA,D,).

A) Mumo0OikHi mpsami; 1)ADiCBy; A| B
B) napanenbui npami. 2)A,DiBCy;

3)A,D,iBC;

4) DD, iB,Cy;

9)A,DiB,C.

4.30°°. [IBi npami a i b, mepeTuHaounck B Touri O, mepeTnHaTh
napaJjeJibHi IJOIUHY o i 3 BigmoBigHO B Toukax A, B i C, D. Bube-
pPiTh, KOPUCTYIOUUCH PUCYHKOM 4.17, Tpu npaBuJbHI TBEPIKEeHH.

A) Z/0OCD = /OBA; T') AOCD = AOBA;
B) /CDO = /ABO; 1) ACOD < ABOA.
B) CO : OB=0D : OA;

4.31°°. YraxiTh 3a ymonoio 3agaui 4.30 gos:xkuny Bigpiska CO mgo
KOKHOTO0 3 Bumnaakis (A—[1).

A)CO:0B=2:3,CB=12cwm; 1) 6 cm; A
B)CD:AB=1:4,0B=6cwm; 2) 3 cm; b
B)AO=0D, OB =3 cwm; 3) 1,5 cwm; B
I'NAB=CD, OB=4,5cwm; 4) 4,8 cm; r
I COo-0B=1,5cm,CB=10,5cwm. 5)4,5 cMm. Jil|

4.32°°. Touknu A, B, C HajgexaTh IJONIIMHI o, SKa IIapaJiejibHa
rroruHi 3. Yepes 11i TOuKuW npoBeau napaJjieJbHi IpAMi, AKi mepe-
THYJIU ILIOIUHY 3 B Toukax A,, B,, C, (puc. 4.18). 3naiixiTs nepu-
metp AA,B,C,, axmo ZABC =90°, AB=5cm, BC=12cm.

A)29cvm; B)34cem; B)30cm; I')22cm; )24 cwm.

| |
{5, e,
B "Al i :
|
B ic
o ¢ A i :
|
Pwuc. 4.17 Puc. 4.18

4.33°. [lano aBi napajyeabHi naoniuau. Yepes Touku A i B ogHiel
IJIOIIUHU IIPOBEJIEHO IapaJjieibHiI IIpAMi, AKi IIepeTuHATh IPY-
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§ 4.2. Bracmugocmi napanebHUX NAOULUH

I'y ILIOIUHY B TOUKax A, i B,. S3HaiIiTe J0BXKUHY Biapiska A,B;,
arimo AB =a.

4.34°. Yz MOKYyTb MaTU PiBHI JOBKUHU BiPi3KU HemapaJelib-
HUX IPAMUX, AKi MiCTATHCA MiXK IIapajJelbHUMU ILJIOIIUHAMU ?

4.35°. [lano xy6 ABCDA,B,C,D, i Toukn F, P, § — cepeguHu
Bigpiskis C,D,, C;B;, C,C Bignosiguo. JloBeAiTh, 10 MJIOIIMHHI
(FPQ)i(D,B,C) mapaneibHi.

4.36°. lano xy6 ABCDA,B,C,D, i rouku M, N, R — cepenunu
Bigpiskis A,D,, C;D,, D;D Biamosiguo. JloBexiTh, 110 IJIOIIMHA
(M NR) napaJienbHa miomuHi (4,DC).

4.37°. Touka M He HaJaeXKUTH IaoIMuHi TpuKyTHUKA ABC. Touknu
Q, P, K mane:xarpb Bigpiskam MA, M B, MC BignmoBigHo i Taki, 1o
/MAB + ZAQP =180°, /ZMKQ = Z/MCA. J1loBeniTb, 110 NJIOIIUHNA
(ABC) i (®QPK) napaJejbHi.

4.38°. Touxka D He HaJeKUTH IaoiuHi TpukyTHUKa ABC. Tou-
kuT, S, F — cepenunu BigpiskiB AB, AC, AD BignosinHo. [loBeaiTh,
mro miromntuHa (T SF) napaneabHa miaomiuii (BCD).

4.39°. Nanoky6ABCDA,B,C,D, (puc.4.19). D, C,
Hosenite mapasenbHicTh maomuH (B;D,K) i A

|
(BDL), ne Touku K i L — cepequHu BiApi3KiB o B, K
CC,1AA, BignoBigHO. L !
4.40°°. Jlano mapaJjesbHi ILIOIMUHU O i f. D _____ -_JC
Yepes Touku M i N moniuHu o, IpoBeAeHO ma- A a B
paJjesibHi IpaAMi, AKi IepeTNHAIOTh MJIOIINHY 3
B Toukax K i L. J[loBeniTh, 110 YOTUPUKYTHUK Puc. 4.19

MNLK - mnapaneaorpaM. OOUYMCIIiTL IIePpUMETP YOTUPUKYTHU-
Ka MNLK, axnmio ML =14cm, NK=8cmi MK : MN=9:7.

4.41°°. [Isa mpomeHi OF i OP nepeTUHAIOTh HapaJieibHi ILJIOIIUHI
aif BrToukax F,i P, raF,iP,Bignosigno. Busnaure OP,, aKIimo
F.P,=38cwm, F,P,=5c™m, P{P,=4cMm.

4.42°*, J]IBa TpOMeHi 3 TOUYaTKOM y
Touri O mepeTUHAIOTh OAHY 3 IIapa-
JIeIbHUX ILJIOIIMH y TouKax A, 1 B, a
Opyry — y Toukax A, i B,. O6uncuits
TNOBXUHY Bigpiska A, B, axmo OA, =
=16 cm, A, A, =24 c™, A,B, =50 cm.

4.43*°. 3 Touku P, mo He HalJe-
JKUTh JaHIN IJIOIMMHI o, IIPOBEIEeHO
YOTHUPU IIPOMEHi, SKi IepeTuHaTh
I[}0 ILIOIMUHY B Toukax A, B, C, D. Puc. 4.20
IloOynyiiTe uepes Touky K — cepenuny Biapiska PB (puc. 4.20):

1) nnomuny, napanenbny naoniuHi (ABC);

2) maomuny, napajeabny miaomiuHi (PCA).

p
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4.44°°. Ilpami a, b i ¢, aKi He Hale)XaTh OAHINA NIJONIMHI,
neperuHaioTbed B Touri O (puc. 4.21). Ha KoKHIiN i3 Mux npaMux
B3ATO TOUKU A, A,, B, B,, C,, C, tak, mo OA, = OA,, OB, = OB,,
OC, =0C,. losexiTs napayenbHicTs maomuH (A,B,C,)i (A,B,C,).

4.45°*. JloBemiTh, 110 MOYKHA IIOOYIY-
BaTHU ABi mapaJejbHi ILIOIMUHYA, K1 Bij-
TUHAIOTh Ha TPhOX AAaHUX IIOMMAPHO MU-
MOOiIKHUX IPAMUX PiBHI BiApisKuU.

4.46°. Tpu mIONMIMHU IIapaJielibHi.
IIpami a i b mepeTHAIOTH IIi IJIOIWMHU
Puc. 4.21 BiATIOBiAHO B TOuKax A,, A,, A;i By, B,
B;. Bigomo, mo A A, =5 cm, B;B, =6 cm,

B,B, : B,B;=2:5. Busnaure JOBXUHY BifipisKiB A A5 i BB;.

§ 4 3 IIapanenapHe MPOEKIiIOBaHHA.
oo 300paskeHHA IJIOCKUX

1 mpocTopoBuX (Piryp Ha IJIOUIUHI

I1106 300pasuTy TPOCTOPOBI (hirypu Ha ILIOIUHI, KOPUCTYIOTHCS
pisauMu metomamu. OOuH 3 HUX — IIapaJieibHe TPOEKITitoBaHHA.

Ilapanenvhne npoexyiroéanna — e 300paKkeHHA JOBLIBHOI I'e0-
MeTPUYHOI (Pirypm Ha ILJIOMIUHI, IPU AKOMY BCl TOUKHU (Ppirypu Ie-
PEHOCAThCA Ha ILIOMIMHY II0 MPAMUX, IIapajeJbHUX 3aJaHill, aKa
Ha3MBAa€EThCA HANIPSAMOM IPOEKI[iIOBAHHA.

Mopeni mapaJjeJbHOTO IIPOEKI[iIOBaHHS MOMKHA IIOPiBHS-
T 3 YTBOPEHHAM TiHI Ha MNJOCKil MOBEPXHi CTiHU, 3€eMJ 3a CO-
HAYHOTO ocBiTiaenHsa. OT:ke, 11100 BUKOHATH IIapaJiejibHe IIPO-
eKIIiIIOBaHHA, CIOYATKYy 3aJailoTh (irypy i IJIOIMUHY, Ha AKY
IIPOEKIIIOI0Th, — NAOWUHY npoekyii. [lani 3aga0Ts IPAMOIO Ha-
IIPAM IIPOEKIIIIOBAHHA — npoekyirwuy npamy. BoHa Mmae nepeTu-
HaTH ILJIOMIUHY IIPOEKITii.

Hexaii 3amano JOBiIBHY ILJIOIIUHY O, ITPOEKITifolouy mpamy [ i
TOUKY A, 1110 He HAJIeXKUTD Hi npaMiii [, Hi mommuHi o (puc. 4.22, a).

Puc. 4.22
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§ 4.3. Ilapanenvne npoeKyilo6aHHA...

IIpoBegemo uepes Touky A mapajneabHo [ HIpamMy a, sKa
IIepeTUHAE IJIOIIUHY o B TouIli A, (puc. 4.22, 0). 3HalifieHa B TAKUI
crocib TouKa A, Ha3UBAECTLCA NAPANLENbHOI0 NPOEKULEI0 mouKu A
Ha ILUIOMIUHY o.. ToOTO MU BUKOHAJIM MapaJeljibHe IIPOeKIlitoBaHHA
TOUKHN A Ha ILIOIIUHY O.

Ax BigoMo, KoyKHaA reomMeTpuuHa (irypa CKJIAIaeThCsI 3 TOUOK.
Tomy, OPOEKIiIOYM IIOCJiZOBHO TOUKM (QIirypu Ha IJIOIIUHY,
OTPUMYEMO 300paKeHHs, AKe Ha3UBAIOTh npoekuyicio miei girypu, a
cIIoci0 BUKOHaHHA 300pakKeHHA — napaielbHUM NPOEKUiI08AHHAM.

3ayBasKuUMO, IT10 Y BUIIAAKYy PO3MIIlleHHS TOUKM Ha MPOEKIliio-
Uil IpAMii, i1 mpoeKIrieo Oyae TouKa MepeTuHYy IIPAMOI 3 IIJIO-
muHo (Touka M Ha pucyHKy 4.22). Ao Touka, Ky Tpeda
IIPOEKIIiloBaTU, HAJEKUTD IJIOIIMHI IPOoeKIrii, To ii mpoeKIiris 306i-
ra€ThCs 3 TOUKOIO IIJIOITUHMA.

Posrasuemo mapaJesibHe IIPOEKITiIOBaHHSA MOJsd 300paskeH-
HA TeoMeTpmuHUX @iryp Ha naoimnuHy. Hexan F poBijbHA
reoMmeTpuuHa (pirypa, aKy Tpebda CIPOEKIIiloBaTH Ha IJIOIIUHY O.
Ilnsg MbOro BisbMeMO AOBIJIbHY NIPAMY [, SKa MepeTUHAa€E MIJIOITUHY
o, i TpoBemeMoO uepes TOUKM, AKi € BepmumHamu Qirypu F (A, B,
L, K, D, C), upami, napanensbHi l. Touku A,, B, L, K,, D, C; —
TOUKHU IIePETUHY MUX NPAMUX 3 IJIOIMIUHOI0 HPOEKIil o — OyAyTH
MIpoeKIlielo BepmuH @irypu. 3podymiso, mio Bigpisku (DK,
KL, LB, ..) nepeiifyTh y BiApisku IuomuHu npoeruii (D,K,,
K,L,, LB, ...), yci TouKu (Qirypu mepeigyTh y TOUYKHU ILJIOLIMHU
IIPOEeKIIil, yTBOpPUBILY 300paskeHHs F, gpirypu F (puc. 4.23).

Puc. 4.23

OueBUIHO, IMO JJA MapaieIbHOTO HPOEKITiIOBAHHSA BaKJINBO
3HATH HMoro HanmpaM. Big HBOro 3ajdeXUTh 3araJbHUNA BUTJISAL
300paskeHHsa Impoekmii. Hampukiasna, mpoekIriro Bigpiska, Iapa-
JIeJIBHOTO IIPOeKI[iloouiil mpsamiii, Oyme Touka (puc. 4.24, a), a
IIPOEKIi€I0 BiipidKa, He IapaJjejJbHOT0 IPOEKIII0Uil npaAMii, —
Bizmipisok (puc. 4.24, 0).

Or:xe, mapajeabHe IPOEKI[IIOBAHHS MAa€ CBOI BJIACTHUBOCTI IJs
OPAMHUX 1 BIIPi3KiB, He IMapaieJIbHUX HAIPAMY IPOEKI[IIOBAHHA:
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1. IIpoekKiIriero mpAMOi € MpsMa, a IIPOEKITielo BipisKa — BiIpisok.

2. IlpoekiIrii mapajeibHUX MPAMUX ITapajieJbHi a00 30irarThes.

3. BimHomienHA JOBMKUH BiApi3KiB ogHiel mpsamoi abo mapaJjieib-
HUX OpaMux 30epirarorbesa (puc. 4.24, 6), ToOTO JOPiBHIOIOTH Bijl-
HOIIIEHHAM HOBXKUH CBOIX IIPOEKIIili, 30KpeMa cepeaunHa BiapisKa
MPOEKIIIOETHCA B CEPeAHY MOTr0 IIPOEKIii.

A

Puc. 4.24

3aysaixcumo, M0 DOBXKUHU IPOEKI[iA Bipis3KiB, ImapajelbHUX
IJIOINUHI IIPOEKITiii, 30epiraroTbesi, TOOTO JOPiBHIOIOTHL JOBXKUHAM
caMuX BiZpisKiB. 3Bijicu BUIIIMBAE, IO IJOCKa (pirypa, maomInHA
SKOI ImapaJjejbHa IJIOMIMHI IIPOEeKIlii, IPOeKIilIoeThHCA B PiBHY c0o0i
Gbirypy.

HaseneMmo nmeAki Ba1acTuBOCTI 300pakeHHs (pirypu Ha IIJIOIMUHI,
SIKi BUMIJINBAIOTH 3 BUIIEOIICAHOI TOOY 0B,

IIpamoniniiini Biapi3ku ¢irypu 300paskaroThcAd Ha ILJIONIUHI
pucyHKa Biapiskamu (puc. 4.24, 0).

CmpasBni, Bci mpaMmi, 110 MPoOeKI[iloI0Th TOUKHU Binpiska AC, Je-
KaTh B OOHIN MJOMIMHI, gKa IepeTHHAaE ILIOIMMHY O II0 IPAMil
A,C,. JosinbHa Touka B Binpiska AC 300paXacThCsa TOUKOI B,
Binpiska A,C,.

3aysaxumo, M0 BUMIEPO3TIAAHYTI BiAPi3KU, AK1I MPOEKITiI0I0Th-
cd, He TTapajieJbHi HalIpAMY IPOeKI[iloBaHHA.

ITapanensHi Bigpisku ¢irypu 300paskaroThCa HA IJIONIMHI pH-
CYHKAa ImapaJjeJbHUMM Biapizkamu (puc. 4.25).

CmopasBni, Hexait AC i BD — napaJieJibHi Biipi3Ku JeAKo1 QPirypu.
Ixmi mpoekmii — Bizpiskm A,C, i B, D, — nmapajeJybHi, OCKLIbKHU
ix oTpumasu B pe3yJbTaTi IIepeTUHY IMapajieIbHUX IJIOIIUH 3
IJIOMIMHOI0 o (IepHia 3 IUX IJIONIUH INPOXOAUTH Yepe3 IIpAMi
AC1iAA,, a ngpyra — uepes npami BD i BB,. flkmio aBi npawmi, 1o
IIePeTUHAIOTLCA, ONHi€l IJIOIMWHM BiAIIOBiAHO mapaJesibHI ABOM
MIPSAMUM APYTOi, TO IJIOINMUHYA IIapajiebHi).
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§ 4.3. Ilapanenvne npoeKyilo6aHHA...

Puc. 4.25 Puc. 4.26

BigHOomIeHHA MOBKUH BiIPi3KiB omHi€l mpaMol ad00 mapaJjieib-
HUX MIPAMUX 30epiraroThca Mpu napaaeibHOMY IIPOEKIIilOBaHHI.
AB AB
BC B,C

IIpami AC i A,C, nexatsb B ofgHil miomuHi 3. IIposesemo B Hil
yepes Tourky B npamy A,C,, napanensny A,C,. Tpukyrauku BAA,
i BCC, moxi6ui. 3 moAiOHOCTI TPUKYTHUKIB i piBHOCTE! A;B,=A,B
AB A B
BC B(C,

IToxkaxeMo, HAIIPUKJIIAL, IO (puc. 4.26).

i B,C, = BC, BUILINBAE IIPOIIOPIIis:

3adaua.

IlaHO MapajiebHy IIPOEKIil0 TPUKYTHUKA. SIK mMOOyayBaTH IIPOEK-
il MegiaH IIbOT0 TPUKYTHUKA?

Po3B’a3aHHs

IIpu mapajgeabHOMY IIpPOeEKIilOBaHHi 30epiraerbcsa BimgHO-
HIeHHA BiApi3KiB npamol. Tomy cepeamHa CTOPOHU TPUKYTHU-
Ka IIPOEKIIiI0EThCS B cepeAnHY IIPOeKIIii 1iel cTopoHu. 3Bijacu
BUIIJIBAE, 110 MPOEKI[il MeaiaH TPUKYTHUKA OyAyTh MeaiaHa-
MU FOT0 IIPOEKIIil.

M rrr—

4.47°, BubepiTh Tpu (pirypu, SKi MOKYTb OyTH HapaieIbHUMU
MIPOEKIIAMU ABOX HMapaieIbHUX IPIMUX.

A) Ilpawma; B) mpomins; I1) o1Bi TOUKWY;
B) Touka; I') nBi mapanenbHi npami; E) Bigpisoxk.

4.48°. Bigomo, 1110 [ — mpoeKIlifooyua mpsaMa ImapaJjejabHoro mpo-
ekniroBanua. AB1iCD — Bigpisku, npuuomy AB | CD,AB { I,CD k1.
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YKaxiTh B3acMHe po3MilleHHda npoeknii A, B, i C,D, Bigpiskis AB
i CD Ha IJIOIIUHY O.

A)A B, C,D; B)A,B,cC,Dy; M) A;B, =~ CD,.

B)A;B, N C,Dy; Ic,D,cAB;

4.49°. [Tano | — HanpaM NapajebHOTO IpoeKIlifoBaHHsa, AB 4 L.
BubepiTs Qirypy, axa Mmoxke OyTu mmpoekiiieo Bigpiska AB.

A) Ilpawma; B) nBi TOuKU®; I1) Binpi3oK.

B) Touka; I') npomiHb;

4.50°. [lamo [ — mampaM mapajieJIbHOTo IPoeKIitoBaausda, a N b=0,
aflib i l. Yraxite ABi Qirypu, AKi MOXKYTH OYTH IIPOEKIIIMU
npamMux aib.

A) Ogaa npsaMma; I') aBi MumMoObiKHI TpaAMi;

B) nBi mpawmi, mo neperuHaoTbea; ) KyT.

B) nBi nmapanenbHi npaMi;

4.51° Tauo | — HampAM mapaJieJIbHOTO IIpoekItitoBanusa, ABCD —
napaiuesuorpam, ! {f (ABCD). Yotupuxyrauk A,B,C,D, — npoekuis
ABCD Ha nJoIuHy o. YKa)XKiTh, AKUMHU PirypaMu MoKe OyTH Yo-
TupukyTHUK A, B,C,D,.

A) PowmO0; B) npamoryTHuK; [l) mapaJesorpam.

B) kBagpar; I') rpamnernis;

4.52° YraxiTh n’aTh (Piryp, B AKi MOJKe IIPOeKI[iI0BaTHCI KBaJl-
pat ABCD.

A) ITapanenorpam;  B) Tpamerris; I1) kBaxpar;

B) npaAMOKYTHUK; I') pomO0; E) Bizpisok.

4.53°°. Busuaure Taky Qirypy 3 ymoB (A—B), axka Mmoske O0yTu 11a-
pajeJbHOIO IIPOEKIIIEI0 YOTUPHOX i3 I’ aTu 3amaHux ¢iryp (1-5), i

TaKy, SKa He MOXKe OyTU IIapaJieJIbHOIO IIPOEKI[i€l0 AJs KOMTHOI 3
HuXx. (IIpsama mapaJsieJIbHOTO IIPOEKI[iIOBaHHSA He ITapaJjejibHa IIJI0-

IuHi Qpirypu.)

A) Tpamnerris; 1) IIpaMOKyTHUK; A

B) mapanenmorpam; 2)KBaapar; b

B) TpuKyTHUK. 3) IPAMOKYTHUM TPUKYTHUK; | B
4) pom0;

5) mapaJjejorpam.

4.54°°. Bigomo, mo gotTupukyTHuk A;B,;C;D, € napajeJbHOIO
npoekiieo tpamnenii ABCD (BC | AD) na nuomuny o. BusHaure
Buj yoTupukyTauka A, B,C,D,.

A) Pom0; B) mapaneaorpam;
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§ 4.3. Ilapanenvne npoeKyilo6aHHA...

B) rpanenia (4,B, || C,D,); IT) IPAMOKYTHUK.
I') rpanenis (4,D, | B,C,);

4.55°°. Bigowmo, mo AA,B,C, e napanenbHom npoekiieo AABC
Ha momuny o; AM — mengiana AABC, AK i AH — OicexkTpuca i Buco-
ta AABC; M, K, H; — BiaTI0BifHO mapaJieIbHi IpoeK il Touok M,
K, H Ha IJIOITHUHY O.. ¥ KaXK1Th IPABUJIbHI TBEPIKEHHS.

1) Axmo AABC — npaBunbHuii, To AA;B,C,; — IpaBUIBHUI;

2) axmo AABC — npamMokyTHUii, To AA, B,C, — IPAMOKYTHUII;

3) axmo AM — meniana AABC, to A, M, — megniana AA,B,C;

4) axmo AK — 6icexrpuca AABC, To A, K, — 6icekrpuca AA;B,C,;

9) axmo AH — Bucora AABC, To A;H, — Bucora AA;B,C;

6) akmo BK : KC=2:3,T0o BjK,: K,C;=2:3;

7) axmo LA =30°, BC =20 cMm, To LA, =30°, B,C, =20 cm.

A)1,3ib; B)1i2; m)4i7.

B)2,6i7; I' 31i6;

4.56°°. Bigomo, mo A,B, — nmapaienbHa IPOeKIia Bigpiska AB
(puc. 4.27) na niromuny o; C, € A;B,, C; — napajeJbHa IPOeKIia
touku C, ne C € AB; AB =48 cm, A;B; = 36 cm. YcTaHOBiTH BiAmo-
BigHiCcTBh MisK ymoBomO (A—[I) i BucHOBKOM (1-5).

A)AC =24 cwm; 1)A,C, =9 cm; A
B)AC =12 cwm; 2)A,C; =6 cwm; b
B) AC =8 cwm; 3)A,C,=2Tcwm; B
I'" AC =32 cwm; 4)A,C, =18 cm; r
M) AC = 36 cm. 9)A,C, =24 cwm. Jil|

4.57°. HamamioiiTe 1OBiIbHUNA TPUKYTHUK, BUOEPiThL IpAMY IIa-
paJIeIbHOTO IIPOEKIIiIOBAaHHA i ImMOOyAyHTe IIapaJiejibHy IPOEKI[iIo
IILOT0 TPUKYTHUKA Ha JIeAKY ILJIOITUHY .

4.58°. Ilosenits, mo koau AA;B;C; — mapajejibHa NIPOEKIia
AABCi(A,B,C,) | (ABC), ro AA,B,C, = AABC.

4.59°. Ha pucyuky 4.28 300pakeH0 IPAMOKYTHUN IIapaJjieJerri-
neq ABCDA,B,C,D,. SIKuX 0CHOBHUX BJIACTUBOCTEM IapaIeIbLHOTO
MIPOEKITilOBaHHSA JOTPUMYIOTHCS IIiJ Uac foro modymoBu?

Puc. 4.27 Puc. 4.28
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4.60°. ChopmytioiiTe mpaBuja moOy0BU TeTpaespa.

4.61°. Uu mMoike mapajieIbHOIO IIPOEKIIielo mapaJieiorpamMma o0yTu
Tpanenia? BigmoBigb oOr'pyuTyiiTe.

4.62°. Touku A i B rexxaTh 110 OAMH OiK BiJ IIJIOIAHY O.; TOUKH.A,
i B, — BiANIOBiJHO IIapaJiesIbHi IPOeKIlil TOUoK A i B Ha IIOIIUHY O.

1) IloOynyiiTe Touky C mepeTuHy npsamoi AB 3 ILIOHIMHOIO O,
aKkmio AA; > BB;.

2) IloOGyayiiTe mapaJjiesibHY IPOEKIifo Touku D — cepeanHU Bij-
piska BC — Ha ILJIOMIUHY O.

3) 3anmuuriTh MOKJIUBI BiTHOMIEHHA BiApisKa.

4.63*°. Buznaure (irypy nmapajgegabHUX IIPOEKI[i BiZTHOCHO IpPs-
Mol nmpoekniroBaHHA AA; Ha nomuny A, B,C,D, y IPAMOKYTHOMY
napasenenineni ABCDA B,C,D,:

1) rpani ABCD; o) mepepisy BCDA,;
2) rpauni CC,D,D; 6) Bigpiska AC;
3) rpani AA,D, D; 7) ABDC;

4) nepepisy ADC,B; 8) mepepisy AB,D;.

4.64°. Ilooynytite kKyo ABCDA,B,C,D, i 3HaiiIiTh IOy IIapa-
neabHOI npoekii ADB,C:

1) na rpaus B,C,CB;

2) Ha rpaus ABCD;

3) Harpanb A, B,C,D,, axmio pebpo Kyb6a fqopisHIOE 6 CM.

4.65%. Tpurkyrauk A,B,C, — mapanejbHa IIPOEKIisd PiBHOCTO-
poHHbOTO TpuKyTHUKAa ABC. Touka M nexuth Ha ctopoHi AC,
AM : AC =1 : 4. IllobyayiiTe IPOEKIil0 IIPSAMOI, AKa IePIeHINKY-
asapHa g0 npamoi AC i npoxoauTts uepes Touky M.

4.66°. Ilapanesorpam A, B;C,D, € 300paskeHHAM IIPU apajesb-
HOMY IIpoeKIlifoBaHHi pomba 3 roctpuM KyTom 60°. IloOynyiiTe 3
BEPIINHU IILOT0 KyTa BUCOTU pomOa.

4.67*°. Tpuryrauk A,B,C, € 300paKeHHAM IIpU IapaaeJbHOMY
MMPOEKI[iIOBaHHI MPAMOKYTHOTO TPUKYTHUKA 3 TOCTPUM KyToM 60°.
IloOGynyiiTe 300paskeHHs OiCeKTpHCH IILOT'O KyTa.

b 4.1. KoxHa rpadb AepeB’sTHOTO OpycKa — IPAMOKYTHUK.

L IoBeniTh, 10 AKMUI O CIIOCiO PO3IMIIY I[HOT'0 OPYCKa II0 TT03/I0B-

w JKHiX peOpax He BUOMpaJn, KOXKHUN OTPUMAaHUN mepepis Oyae
ImapaJieJiorpaMoM.
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3 aimonucy zeomempii

Jleonapmao Ilizancekuii (PidoHaAUYI)
(6:1. 1170-1228)

Binvwe 060ox cmoaime knueu PiboHauyi oyau
HenepeGepuleHUM 3PA3KOM MAMEeMAMULHUX
maeopis 015 egponeiiyis...

K. Pubnuikos

Jleonmapno Ilizamcbkmii, OinbIine BigoMmii
mig npisBumcbkoM PiboHauui, OyB OZHUM 3
OCHOBOTIOJIOJKHUKIB MaTeMaTUKU HOBOTO
yacy B 3axigHiit €Bpormi. Poab #ioro xHuUr y
PO3BBUTKY MaTeMaTUKU i MO peHHA B €Bpo-
i MaTeMaTUYHUX 3HAHb BaKKO II€PeoIliHu-
tu. Bin Hapogusca y M. Iiza (Itanxisa). Moro
0aTbKO OYB AijTOBOAOM ITiBaHCBHKOI (haKTOpii
B Amxupi, ne JleoHapzo i orpuMaB MmaTema-
TUuYHy ocBiTy. Iliz KepiBHUIITBOM MicIleBOTO
BUNTEJIA BiH O3HAWOMUBCA 3 apU(PMETUKOIO
i aaredoporo apabiB, a 3roJOM PO3HIMPUB i mO-
IIOBHUB CBOI 3HAHHJ IIiJ Uac momoposkeit go €runry, Cupii, I'perrii,
Cunuiii ra ITIpoBancy.

IToBepHyBIINCHL Ha OaThKiBIMUHY, JIeoHAPAO BUPIIIUB «IIPUE/I-
HaTH JI0 iHAIMCbKOTr0 MeTOAY OeIlo Bix cebe, AeIfo BiJ reoMeTpud-
Horo mucrenTBa EBKIIiia Ta CKJIACTU TPaKTaT», AKHUUN MaB 3a METY
03HAMOMUTU «PiJl JaTUHAH» 3 OCHOBHUMU AOCATHEHHAMU MaTe-
MaTUKHU i HagaBaB O iM MOXKJIMBICTH YCIIIITHO BECTH TOPrOBeJbHi
CIIpaBU 3 BUKOPHUCTAHHAM MaTeMaTUYHUX PO3PaxXyHKiB.

ITeit TpakTaT OyB Hanmucauuii y 1202 p. i HaduBaBcsa « KHura mpo
abak», ToOTO ITe KHUTA, B AKifl y 15 posmismax abakK poa3risagaeTbes
He CTiJIbKHU AK IPUCTPiH, CKIJIbKY AK YHMCJIEHHA B3arali.

IIo OCHOBHHUX IIpallb y4YeHOT'0, KpiM BUIIeBKa3aHOT'0 3HaMe-
HUTOT'O TpaKTaTy, HajlexkaThb Ile aBi: «IIpakTmuHa reometpis»
(1220 p.) i «Kuura kBaapara» (1225 p.). «IIpakTuuna reomeTpisa»
MiCTHUTL 3aCTOCYBaHHSA ajredOpaiuHMX METOIiB O PO3B’A3yBaHHSI
reoMeTpUUYHUX 3ajxadu. Kopucryroumchk mparnamum EBkjaima Ta iH-
IMIUX T'PENbKUX aBTOPiB, @iboHauui BUKJIaAa€ MUTAHHA IIPO IIJIO-
1i IIocKux (Giryp, mpo BUMiploBaHHA KPyra, IIPO MHOTOKYTHUKMH,
chepu i muaingpu. Ilpai Pibonavui moHas ABa CTOJITTS OYIU He-
BUUYEPHHUM JKepesjoM OJsd BUBUEHHA MaTeMaTUKM 1 MiATPYHTAM
MOJAJBbINNX YCIIiXiB iTalilicbKOl MaTeMaTUYHOI ITKOJ1 B 100y Bif-
PO KEeHHHA.
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Jleonapao na Binui (1452-1519)

HloOHe OocanidxiceHns He Mmoxie B88aAMNAMUCS
CNPABHCHBOIO HAYKOW, AKULO B0OHO He NPOUULLO
yepe3 mamemamuyHe 008e0eHHA.

Jleonapmo na Binui

ITpupona moeguasa B ocodi Jleorapmo mati-
LY sKe BCl JIIOACHKI TaJaHTU — BiJ HaJA3BUYaMHOIL
p o 2y Bpoau i (piBUUYHOI JOCKOHAJIOCTI A0 IHTEJEKTY-
O aJIbHOI 1 Iyx0BHOI BceocsaskHOCTL. I'eHii Tako-
I'0 PiBHSA 3’ ABJIAIOTHCA pPas3 Ha TUCAYOJIITTA.

Hapomuscsa Jleomapao menoganik Bererrii B m. Binui. ¥ 14 po-
KiB JleoHapso cTaB yuHeM (DJIOPEHTINCHKOTO XYyAOKHUKA AHIpea
BepoKKbO, OCKIJIBKM 3a CBOIM ITOXOMKEHHAM He MIr 3aliMaTucs
O1JIBIIT TTOBAYKHOIO CIPaBOIO, HixK sKuBomucoM. ¥ 20 pokiB BiH OyB
IIPOTOJIOIIIEHU «MaNCTPOM», CAMOOYTHIM i HellepeciuHuM XyI0K-
HUKOM.

Jleonapao :xuB 1 mparmioBaB y Minani, Benemii, djopeHIiii,
Puwmi, Ilapuki Ta immmx micrax €Bponu. XymIo:KXKHUK BUHAMNIIOB
MIPUHIIUII po3citoBanHsa (abo chymaro). IIpenmeru Ha #oro moJoT-
HaX He MalOTh YiTKUX MeXK: yce, AK Y JKUTTi, POBMUTO, IIEPEXOIUTH
3 OIHOTO CTaHY B iHITNI, a TOMY AUXAaE€, KUBe, TPOOyIKye (haHTa-
3iro. 3aBasaxu eeKTy chpymaTo (IpuiioM B 00pa3zoTBOPUOMY MUCTE-
IITBi) 3’ABUJIacsa He3PiBHAHHA IIOCMIMIKa MOro 3HaAMeHUTOI «Jl:Ko-
KoHAU». ¥ci 120 TBopiB reHia TakoK poscidaaucs 1mo 0iJiomy cBiTy i
IIOCTYHOBO BiKPUBAIOTHCA JIOJCTBY.

Jleomapngo ma Binui gyxe BICOKO I[iHyBaB MaTeMaTUKy. ¥y 3B’ a3-
Ky 3 IIIM BiH pPO3p0OOUB TEOPilo mMepCIeKTUBU, a TAaKOK O0araTo yBa-
' IPUIiJIAB Teopil Mo0yA0BY MPaBUJIbHUX MHOTOKYTHUKIB i mmo/Ii-
JIy KoJia Ha piBHiI vacTuHu. [ledKi moOymIoBM BUKOHYBaB TOUYHO, a
IesKi — maOamikeHo. IHoAl BiH HaKJazaB IIeBHI oOMesKeHHs, 3Tij-
HO 3 SKMMU KPECJeHHS BUKOHYBAB OJHUM i TUM CAMUM PO3XUJIOM
IMUPKYJIA.
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KpimMm mboro, posrisggaB muTaHHSA IOOYIOBM PiBHOBEJIUKUX (Pi-
ryp i po3B’sA3aB mepITy 3aauy Ipo IIO0YA0BY IPAMOKYTHUKA, PiB-
HOBEJIMKOTO JaHoMy Kpyry. Cepen iHIINX reoMeTPUUYHMX 3amad,
K1 po3B’sI3yBaB yUeHUM, — 3HAXOM:KEHHS BUCOTU MpPeaMeTa 3a
MOT0 TiHHIO Ta 3HAXOKEeHHS IMUPUHU PiUKM, IO IPYHTYIOTHCA Ha
MMOIiOHOCTI TPUKYTHUKIB.

JleoHapao HAJIEKUTD YBeJIeHHA TePpMiHAa «30JIOTUM epepis3y» s
IMO3HAUEeHHs MOAIJY BipisKa B KpalHbOMY i cepeaIHbOMY BiJIHO-
mieHHi. Takuii moaiJ BUBUaBCS IIe JaBHIMU I'peKaMu, a IMisHilne —
Jlykorto Ilauoai B KHU31 « BokecTBeHHA MPOIIOPITiaA» , 1If0CTpAaIlii 1o
AKO0I BUKoHaB Jleonapzo.

Oco06siuBoO cJifi 3ragaTu 3ajadvi PO BU3HAUEHHS I[eHTpa Mac
IIiBKpyra i TeTpaenpa, po3B’A3yI0OUHN AKi, BUeHNI BUCJIOBUB UMMa-
JIO OPUTiHAJBHUX OYMOK. ¥ 3HaXOKeHHI mJjomii eainca Jleorapmo
3aCTOCYBaB METO/l, AKUI OTPUMAaB PO3BUTOK JUIle Y MaTeMaTUKiB
HAaCTYIIHUX IOKOJIIHBb IIiJi Ha3BOIO «MeETOJ HeIOomiJbHuUX». Kpisnb
OIpU3My MaTeMAaTHUYHHNX 3HAHb BiH Kpallle PO3YMiB IEpPCIEKTUBY
KapTuH 1 riamubIlle TPOHMKAaB Y HaBKOJUINHINA cBiT. MaTemaTuka B
MOTr0 JKUTTi OyJsia BipHUM i HaAiAHUM IIOMiYHUKOM.

3anuTaHHSA ANS CAMOKOHTPOJIIO

1. fIKi mIomumHEM HA3UBAIOTHCA HapaJIeTbHUMI ?

2.Yu € npamMi Ha NJIOMMHI O, AKi IepeTUHATUMYTH IJIOIIUHY 3,
axro o | B?

3. Uu MosKHA CTBEPAKYBAaTH, IO ILJIOMIMHY IIapaJieibHi, KoJau ABi
OpAMi OfHiel IJIOMIMHY mapajiebHi BOM IIPSIMUM APYToi IJo-
ITUHI?

4. SIK posmileHa mIoNIMHA TPUKYTHUKA II0 BiJHOIIIEHHIO IO Je-
AKOl IIJOUIMHU, AKIIO ABI CTOPOHU TPUKYTHWKA MapaJjeybHi
Iif IJIOMTMHI?

5. Ak popMyaI0ETHCA O3HAKA IAPAJIEJbHOCTI IIJIOITMH ?

6. CKiIbKY IJIOINWH, IIapaJeIbHIX ILIONIUHI TPUKYTHUKA, MOXK-
Ha IPOBECTH Yepes TOUKY 11034 TPUKYTHUKOM ?

7. Uu MoOKHa BBaYKaTHU ILJIOIIMHY O TaKoOIO, IO 30iraeThca 3 Je-
KiJIbKOMA ILJIOITMHAMM ?

8. Y axomy BUnaAKy MJIOIUHY IEePETUHAIOTHC?

9. fIke B3aeMHEe PO3MIiIlleHHS MJIOIIMH Y IPOCTOPi?

10. Yu mosxe mpsiMa, 1110 IepeTHHAE OSHY 3 ABOX ILJIOIIMH, AKi mepe-
TUHAIOTHCS, He IIepPeTUHATH iHIITy ?

11. Yu moxxe mmpsaMa, 10 IepeTHHAaE OAHY 3 IBOX ILJIOINNH, AKi Ia-
pajiesbHi, He IIepeTuHaT! iHIry?

12. YUm 3aB:kau OyAyTh PiBHUMHU BiApidKU mapajieIbHUX IPAMUX,
SAKi BiATMHAIOTLCA HapajJeJbHUMU IJIOIINHAMMA ?
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13. U MOKYTh MidK MapaieIbHUMHU IJIOIMWHAMU OYTH PiBHUMMN
BipisdKku HemapaJeJbHUX NPAMUX ?

14. Yu MoKHa CTBEPKYBaTHU IIPO ITapaJieSIbHiCTh IUIOIIMH o i B, AKIITO0
TLIOIIHA Y IEPETUHAE ITi TIJIOITUHY I10 ITapaJIeIbHUX ITPAMUX ?

15. fIK posmiIeni noiuEa Tpanelii i ImIoniuHa o, SKIITO0 giaroHa-
Ji miel Tpanmernii mapaJiesibHi IJIOIKIHIL oL ?

16. Uu MOKyTh MUMOOIKHI IpAMi HajJekaTu ImapajeJbHUM ILIO-
HIMHaAM ?

17. Yu MoKy Th Tpu I'paHi Kyba OyTu mapajie IbHUMU OTHi TIJTOITIHI ?

18. Ak OyayIoTh mapaJjeabHy IPOEKI[ilo reoMeTpPUYHOI pirypu?

19. fki ocHOBHIi BJIaCTHMBOCTI mapaJjeJbHOro IIPOEeKITilOBaHHA?

20. fAxa dirypa morke O0yTH mapajieIbHOIO IIPOEKI[i€io TpameIii?

21. Yn MokHaA CTBEepPAKYyBaTH, IO KOJIU IIPOEKIIi€I0 € IIapaJiejibHi
OpAMi, TO TeOMETPUYHOIO PITyPOI0, AKY IIPOEKIIIIOI0Th, € TAKOMK
napaJjieJbHi mpami?

22. Y1 MOKYTH OOBXKUHM MPOEKIIiNl Bimpiska i camoro Biapiska
OyTu pisHuUMu?

23. Hu Mmo:ke mapaJiejibHA TPOEKIid KBagpara OyTH MPAMOKYTHM-
KOM; mapaJjeJjgorpamMmom?

24. fIkuit e1eMeHT TPUKYTHUKA IPOEKI[II0ETHCS caM y cebe?

25. fIke B3aeMHE PO3MIIleHHS IIPOEKI[iN ABOX MPAMUX, SKi mepe-
TUHAIOTHCA?

26. U1 MOKYTBb IPOEKITil MUMOOIMKHUX TpAMUX 30iraTucs?

27. Yu 0ynb-saKe 300parkeHHA reOMeTPUYHOI (Pirypu € ii mapaJjeb-
HOIO IPOEKITi€f0?

28. Uu MosKkHa Pi3HOCTOPOHHIN TPUKYTHUK BBasKaTU 300parKeHHAM
PiBHOCTOPOHHBOTI'O; PiBHOOEAPEHOTO TPUKYTHUKA?

29. Yz MolkHA TYHNOKYTHUUA TPUKYTHUK BBaKaTU 300paKeHHAM
MIPAMOKYTHOT'0; TOCTPOKYTHOTO TPUKYTHUKA?

30. Axi saranpHi BUMOru IJ1s BUKOHAHHSA 300paskKeHHSA IIPAMOKYT-
HOTO IIapaJjeJelinena; Kyoa; mipamimm?

31. Uu Mmo:kHa ImapaJiejiorpaM BBasKaTH 300paskeHHIM poMOa; KBas-
paTa; IPAMOKYTHHUKA?

' TecT ANS CAMOKOHTPONIO
-‘

e Yacmuna 1

3aBmaHHd 1—16 mMaroThr BapiaHTH BigmoBimeil, 3 AKUX TiJIbKH
O/ITHA mpaBuiabHa a00 KOHKpPeTHa KijbKicTh. BubepiTs mpaBuib-
HY, Ha Ballly IYMKY, BiIIIOBib.

1°. IIBi cropouu AB i AC tpuxkytauka ABC napajeabHi AesaKin
roruHi o (puc. 4.29). YramxiTs poaminienssa miaomui (ABC) i a.

A) IlepeTunatoTbCs; B) 3b6iratorhscs; B) nmapanenbHi.

138



Tecm 0ns cAMOKOHMPOJLIO

B P Q,
’ :

R
0S

Puc. 4.29 Puc. 4.30

2°, Ilnomuen ® i 0 mapasenbHi (puc. 4.30). Touku P, @ HaJe-
JKaTh IJIOINHI 0, a TouKu S, R — mromuHi 8 i PS | QR. IlopiBHAlTE
ITOB)XKUHU BifnpisKiB PS i QR.

A) PS > QR; B) PS < QR; B) PS=QR.

3°. YraKiTh 3a YMOBOIO IIOIIePeHBOI 3aaui ABi mapy piBHUX Bi-
Pi3KiB.

1) PS; 2)PR; 3)QR; 4)PQR; 5)QS; 6)RS.

A)l1i2; B)1i3; B)3ib; IV2ib5; J)4i6.

4°, JIBi mapaJiebHi IMJIOITUHN TePEeTUHAIOTHCSA TPETHOIO IO -
HOIO. YKaKiTh B3a€MHE PO3MillleHHA IPAMUX IePeTUHY.

A) 3b6iraroTbcs; B) mumo0ixHi;

B) nmeperunatorsca; I') mapasenbHi.

9° IIBi croporu AB i BC tpanenii ABCD napaJjieJbHi IIJIOIMTUHI .
Busnaure B3aeMHe posmimienHsa miaoinul (ABCD) i a.

A) Ilapanennpui; B) nmepermuarorbes; B) sbirarorned.

6°. IBi miromuuu o i f mapasenbHi gedaki npamiit AB. Busnaure
B3a€EMHe PO3MIiIlleHHA IJIOMIMH o i f3.

A) Ilepetunatorbesa; bB) sbiratorbcsa; B) mapasesnbHi.

7°. BusHaure, K010 hirypor Mo:ke OyTHU KBaJpaT IIpU ITapaJieb-
HOMY IIPOEKI[ilIOBaHHI.

1) loBiIbHMIT YOTUPUKYTHUK; 5) pom0;

2) piBHOOiUHA TpareIis; 6) Tpamerris;

3) mapaJiejiorpam; () IPAMOKYTHUK;
4) TpAMOKYTHA Tpamellid; 8) kBagpar.
A)1,2,6iT; B)1,3,5i7; n)3,5,6i7.
B)2,4,6i8; 3,5, 7i8;

8°. Binpiszox A, B, — mapaJieIbHa IPOEKIid Bipiska AB Ha ILJIOIIH-
Hy o, Touka O — cepenuHa Binpiska AB, O, — npoeknisa Touku O Ha
ILUIOIIMHY O.. SHAUIIT NOBXKUHY Bifpiska OB, axkmo A, B, = 36 cm.

A)18cm; B)12cm; B)9cwm; IN36cm; )27 cwm.
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9°°, BuanauTe B3acMHE PO3MIiIIleHHS IIJIOIIMH IIepepisiB 3o00pa-
KeHoro Ha pucyHKy 4.31 xy6a ABCDA,B,C,D,, axmio touku K, L,
M, N — cepenunu pedep AB, CD, CC,, BB, BiATIOBifgHO.
A) Ilepetunaiorbcsi; bB) mapasenbHi; B)3b6irarorbes.
B C

|
K/: L Yo

v

|
. K
[}

"Kl

|
I
I
|
. I

Puc. 4.31 Puc. 4.32

B C 10°°. BuzHauTe B3acMHe PO3MIiIlleHHS IIPs-
| vMux MK i MK, AKIIO IapajejbHi IJIOIIA-
| D HU o 1 3 mepeTuHaTh iX y Toukax M, K, M,
i K, (puc. 4.32), npuuomy MM, 4 KK,.
|

A) Mumo06ixkHi; B) mapasnenbHi.

AL D B) neperunatoThes;

' 11°°, BubepiTh mpaBUJIbHI OOI'PYHTYBaHHSA

Puc. 4.33 napajienabHocTi miomus (ABB,) i (DD,C,) so-

opasxenoro Kyba ABCDA,B,C,D, 3a 03HaK010 apaJieIbHOCTi ILJIO-
muH (puc. 4.33).

1)AB| ¢,D,, B,B| D,DiB,A | C,D;

2)AB | C,D,, BB, | DD, i ABN BB,,C,D N DD,;

3)B,Bl D,D,AA|C,C,AB| C,D,iA,B, | CD;

4) BB, N B,A, DD, NC,DiB,B| D,D,B,A| DC;
5)A,BNAB,,D,.CNC,DiA,B|D,C,B,A| C,D.
A)1,2i4; B)2,3i5; B)2,4i5; I)1,4i5; M)2,3i4.

12°°, BubepiTh mpaBuja mo0yaoBu 300paskeHHA IIPOEKI[iN mps-
MOKYTHOTO ITapaJiejerineza.

1) IIporuiesxkHi pedpa IIPoeKIfiil — piBHI Bigpisku;

2) IpoTuJIeKHi pedpa IIpoeKITiii — mapaJjeabHi BiIpi3Ku;
3) KYyTHU BCiX rpaHeii IPOeKITiil — IpaMi;

4) yci rpaHi IpoeKIliii — IPAMOKYTHUKN;

5) yci rpaHi IpoeKIlii — mapaJesorpamMu;

6) yci rpaHi mpoekIiii — KBagpaTu.

A)1,2i4; B)1,2i5; B)3,4i6; T)2,5i6; I)1,3i6.
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13°°. BubepiTh BUMOru AJIsI IIO0OYA0BY 300paskeHHs IIPaBUJIbHOI
TPUKYTHOI ITipamMiau (OcCHOBA IIipaMiay — MpaBUJbHUN TPUKYTHUK,
OiuHi rpaHi mipamigu — piBHOOEIpPEeHU TPUKYTHUK).

1) PebOpa ocHoBU mipamiau — piBHIi Bigpisku;

2) He Bci pebpa ocHOBU mipamiau — piBHI Bigpisku;

3) 6iuHi pebpa mipamiau — piBHIi BifpisKy;

4) me Bci 6iuHi pebpa mipamigu — piBHI BigpisKu;

5) yci rpaHi mipamigu — TPUKYTHUKH.

A)1,3i5; B)1,4i5; B)2,3i5; IY2,4i5; I1)2,3ib.

14°°, Ilpama a JeXUTh Ha IJIOIIUHI o, MpAMa b — Ha IIJIOIUHI 3,
npuyomy o || B. VKaKiTh KiTbKiCTh MOMKJINBUX CILILHUX TOUOK [JIA
npamux a i b (puc. 4.34).

A) Opna; B) nBi; B) Tpu; I') 6esiu; I1) »)KomHOI.
15°°. Yepes mapajesibHi OpAMi m i n TpoBeJeHO IIJIOIIUHY Y,

fKa IIepeTUHAaE apajebHi mIomuHn o i § mo npamux MN i MN;.
YKaXiTh MOKIUBUYI BUJ YOTUPUKYTHUKA MNN M.

1) Tpamnerris; 4) pomO;
2) mapaJiejiorpam; 5) IPAMOKYTHUK.
3) IOBLIbHUI YOTUPUKYTHUK

A) 1 abo 2, abo 4; B) 3 a6o 4, a6o 5; 1) 1 a6o 4, ab6o 5.

B) 2 abo 4, a6o 5; I') 1 abo 3, abo 4;

16°°. Touxku K i L Haje:kaTh IJOIMMHI o, a Touku M i H —
mwiomuHi B, o | B, Biapisku KM i LH neperuHaioThes B Touli O
(puc. 4.35). 3maigiTe foBKUHY Bigpiska KM mpu BUKOHAHHI J0-
nmaTkoBux yMoB 3 (A—]1). Inentudikyiite ymoBy (A—/l) i mpaBuibHy
BimmoBizgs (1-5).
A)KL=6cm, MH=5¢cMm,OM =10c™m; 1) KM =20 cwm;
B)OM=9cm,OL=4cm,OH=12cm; 2)KM =10 cwm;
B)KL=3cm, MH=4cm,OM =8cm; 3) KM =22 cwm;
I''OK=8cm, OL=6cMm, OH =9 cwm; 4) KM =14 cwm;
M)KL=10cm, OK =4cm, MH =15cm. 5) KM =12 cwm.

TT—a w

a O

/\
A _— @

Puc. 4.34 Puc. 4.35

=W
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e Yacmuna 2

Po3p’s:kiTh 3aBaaHHa 17—28 3 KOPOTKUM 3aIIMCOM X0y MipKY-
BaHb.

17°. [lano nBi mapanenbHi nuomuan o i B. Touku K i H Hame-
JKaTh IJIoIuHi o, Touku C i P — nutomuHi B. Bigpisku KP i CH 1e-
peTuHaOThesa B Toulli O. 3HANAITh JOBKUHY Biapiska OP, AKIIO
KH=13,5¢cMm, KO=9,6 cm, CP=4,5cwMm.

18°. IlapasesnbHi IJIOITUHU O 1 [} IepeTUHAIOTh CTOPOHUM KyTa
ACB y Toukax A, B, A,, B, BiiNoBifHO. S3HAUIITE NOBXKUHY Bif-
piska CB,, akmo CA,; : A;A,=1:831CB,=12cm.

19°. Cropona AB TpukyTHuKka ASB mapaJjenbHa KOXKHill 3 mapa-
JenabHUX maomuH o i B. Ilnomubsn o i B nepeTruHAIOTH CTOPOHY AS
BigmoBigHO B TouKax A,i A,, acroporny BC — B Toukax B, i B,. 3naii-
IiTh TOBXKUHY Binpiska A,B,, axkmo AB =18 cm, A, — cepeauHa Bij-
piska AS, a A; — cepenuna Binpiska A,S.

20°. Tamo nmpaMokyTHUK ABCD i Touky S, 1110 He HaJIEKUTH
IJIOIMUHI IILOro NPAMOKYTHHMKA. Touky S 3’emHanm Bimpiskamwu
3 yciMa BepIIMHAMMU I[LOI'0 MPAMOKYTHHKA. Hepes Touky D, — ce-
penuny Bigpiska SD — mIpoBeJin IMJIOIIHUHY O, TapaieJbHy ILJIOITNHI
(ABCD), saxa neperny.Ja Biapisku SA, SB i SC B rourkax A,, B, C;
BiAIOBiAHO. 3HAUAITE HepuMeTp YoTUpPUKyTHUKA A;B;C D/, K110
AD=8cm, AB=06 cmMm.

21°. 3 TouKku S, 110 He HAJEKUTD JKOMHIN 3 IBOX mapajieIbHUX
TLJIOIIUH O, [ 1 He JeXUTh MiK HUMU, IIPOBEJIEHO TPU IIPOMEH1, AKi
IIePEeTUHAIOTE ILIOIIUHY O B TOuKax A, B, C;, amromuny § — B TO4-
Kax A,, B,, C,. Obuncuits nepumerp AA,B,C,, axkmo A,B, = 8 cmM,
B,C,=10cm,A,C,=12cmiSA; : SA,=2:3.

22°. 3 TouKu S, 110 He HAJEKUTh KOAHIN 3 IBOX mapajieIbHUX
ILJIOIIUH O, B 1 He JeXUTh MiK HUMU, IIPOBEJIEHO TP IIPOMEHi, AKi
IIePeTUHAIOTh ILIOIUHY o B Toukax A;, B,, C,, a minomuny 3 — B
TouKax A,, B,, C,. O6unuciirts miomy AA,B,C,, AKII0 TPUKYTHUKH
A,B,C;1A,B,C, — npaBunbHi, A,C, = 4\/§ cMm, SA; : SA, = \/g : 2.

23°. ano nmapasenbHi muomuuu o i . Touku A i B jgexaTh Ha
rrormuHi o, a Touku C i D — Ha momuHi . Bigpisku AC i BD me-
peTuHaOTheSa B Toulli K. 3HaimiTh HOBKUHY Bigpiska KD, AKIITO
AB=2cm,CD=4cmiKB=5cM.

24°, Ha napajeqpHUX ILJIOIIUHAX O 1 3 BUOpaHO IO mapi TOUOK
A, A, i B, B, BignosigHo Tak, mo A, B, i A,B, IepeTUHAIOTHCA Y
Touli . O0umcaiTey JOBXKUHY BiApiska QA;, axkmo A, B; = 6 cm,
QA,=2,5¢cMm, @B, : QA,=3: 1.

25°. Ha mapanenbHuX mIomuHax o i B sobpaskeno AA,B,C, i
AA,B,C, Binnosiguo. 3HanaiTe naomy AA,B,C,, Koiu Bifomo, 110
AA, || BB, C,C,, A B,=4cm, B,C,=3cm, LA, B,C, =90°.

26°. IIpu mapaaenbHOMY IpoeKIioBaHHI pomba ABCD Ha 1mjo-
IIUHY oL OTPUMaJIN YoTUPUKYTHUK A, B,C,D,, B akomy A, B, | C,D,.
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Tecm 0ns cAMOKOHMPOJLIO

K € AB, Tourka K, — npoeknia Touku K Ha IJIOIIUHY O, IPUUYOMY
KA : KB = 2 : 3. 3HaijiTe AOBXUHY Bigpiska A K, AKIO
A B;=15cm.

27°. Ilpu nmapajieIbHOMY IIPOEKITilOBaH-
Hi piBHOOiIuHOI Tpanemnii ABCD (AC — ocHo-
Ba) oTpuMaJu 4OoTUPUKyTHUK A,B,C, D,.
Hiaronaap Tparmeiiii Touxkoro O giauThb Iii
cepenHio Jgimito MN y BigHomieHHi 3 : 5.
3HalAiTL [OOBKMHU Bigpiskis M,0, i
O,N, M, O,, N, — npoekuii Touox M,
O, N BiAmoBigZHO Ha ILIOMIMHY O), AKIIO
M N, =24cwm.

28°. Ha pucynky 4.36 300pakeHo mapa-
JleJIbHEe TpOoeKIlifoBaHHA KBaapata ABCD
Ha ILJIOIUHY O, [ — HAIIPSAM IIPOEKITiloBaH-
HdA, O — 1eHTp KBaapara. Ilaomunau (ABC)
i o — mapanexnsHi, AA, | BB, | CC, || DD;.
3HaUAITE oIy npoexniiA, B,C,D,, Koiu
Bimomo, 110 AO = 8 cm.

Puc. 4.36

® Yacmuna 3
Po3p’s:kiTh 3aBpanHsa 29—32 3 MOBHUM OOI'PYHTYBaHHSIM.

29°°. Tano piBHOGiIunRy Tpamnemiio ABCD (BC || AD, BC < AD),
M e BCiBM :MC=1":3.

1) IToOynyiiTe mapanenabHy IpoekIlito ABCD Ha IJIOITUHY O.

2) IlobynayiiTe mapaJiesIbHY IPOEKITito Touku M Ha IJIOIUHY d.

3) IlobynmyiiTe mapaJjesibHY IIPOEKIIiI0 HepPIeHAUuKYJIapa, IIpoBe-
neHoro 3 Touku M 1o ocHoBu AD.

4) OGumciite goBKMHM Bigpiskis B/M, i M,C,, aKmpo
B,C,=18cm.

30°. Touxkn A i B jexaTh 1o oguH OiK Bif miomunn a; A, B, —
npoekKIrii Touok A, B BigmoBigHo Ha miaomuny o; O — cepeauHa Bif-
piska BB, BB, <AA,.

1) IToOynyiiTe Touky nepetuny C npamoi AO 3 JIOITUHOIO OL.

2) 3nanpgite moBxuHY Biapiska A;C, axmo AA;, = 8 cwm,
BB,=4cm,AB,=9cwm.

31°°. Yepes cepenunu pebep AD, DCiA,D, xyba ABCDA B,C,D,
IIPOBeJeHO ILIomuny nepepisy (MNK), a uepes AA, i Ttoury C; —
IIoIuHy mepepisy (A4,C,). Hosexits, mo (MNK) || (A4,C).

32°°. Jllano wotupu Touku A, B, C, D, s1Ki He JIeKaThb B OAHIH ILJIOITU-
Hi. IloBeniTh, 1110 OyIb-sIKa ILIONINHA, HapajeabHa npamum AB i CD,
neperunae upami AC, AD, BD, BC y BepIiiHax mapaJjiejiorpaMa.
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| TIPAMMX 1 TIIOIIMIL. .

V TpeThoMy MOZYJIL MH POSIVIAAANY B3acMHE POSMIIEHHSA IpJ-
M#X ¥ npocropi. OueBHAHO, N0 HpAMi, AKi MepeTHHAIOTECH, YTBO-
po0oTh KyTH. KyToM MM DPAMAMHA € MeHHIAH 3
neox cymixuux. Hanpukaax, 5a pucysxky 5.1 30-
fpaxeno asi npami AB i CD, aki nepeTuHAIOTHCH.
ZDOB — xyt mix aumu. OueBUAHO, IO HAMOIAE-
MAM KyTOM Misk OpaMumu Moxe Gyrm kyr 90°.
Taxi DpAMi HABHBAIOTHCH NEPREHIUKYAAPHUMU.

Puc. 5.1

JIgi npsami y mpOCTODi HASHBAIOTECH NEPREHIUKYNAPHUMU,
AKINO BOHMA [I€PETHHAIOTECS IiZi IPAMUM KYTOM.

BnacTHBOCT! HEPIEHIWKYAAPHAX OPAMAX IPOCTOPY BUDAaska-

10TE Teopemn 1-4.

by S

- Ilosedenna. Hexail @ — nana mpama i A — ToUKa Ha HIA
_ (pme. 5.2). BiseMeMo 1032 IPAMOIO & saxy-2e0yas TOUKy X
: i npoBezieMo Hepes 110 TOMKY i OpAMYy 4
IUIOIHBY o (Hacaigok 3 axkciom). ¥ nJjo-
IMuE] ¢ Tepe3 TOUKY A MOMKHA IPOBECTH
npamy b, nepnenuxyasapey no a (b L a),
mo i BEMarajioca gosectu. Teopemy do-
8edeHo. ; :

; Hosedenna. Hexati g ib — nani NepIeHAAKYIADH]L IpA-
wmiiia, | a,b, || b, aTakox npama a nepeturae b 8 Toumi 0, |
' a npsMa @, nepermHae b, B Touni O, (pmc. 5.3). Tomia,; i |
. b, nesxars y nuomuni B, a npami a ib — y nuomusHi o, axi
- 6yayTs napaieisHi 38 03HAKOIO mapasieJIbHOCTI IVIOIUHE,
- Coonyuumo touxka O i O,. Bubepemo A npamii a; To9- &
Ky A,, a Ha npamiit b, — Toury B, . IIposegemo AA, loo,i @ =
- BB, |'00,.Toni 44, | BB, i

SRR

¥

. Yorupuryreukm 0,4,401 0, B,BO - napanenorpamu,
- apifcu O,A, = OA i O,B, = OB. Ockinsxn A4, | BB,, To
BOHH JIe’KATH B OJHiii IUIOINKHEI ¥, AKA IepeTHHAE ILIOIIH-
Hy P mo mpamii A,B,, a MIOmM-

HYy o, — mo mpamii AB, axi napanens- :
Hi, Tobro A, B, | AB. o
Omxe, wornpuryrauk AA BB —
napanesorpam, y saxoro A, B, = AB.
Taxum upHOM, TPHKYTHHKE OAB i
O,A;B, piBHi 38 TPETEOI0 OZHAKOIO
piBHoCTi TpUKYTHUKIB. @ L b, 3Bimen |
LAOB = 90°, romy ZA,0,B, = 90°.
Orxe, IpAMA 4, IEPOEHAXKYNADHA
Ao mpsamoi b, mo & BAMaranoca Ao-
Bectu. Teopemy doeedero.

Puc. 5.3

Horenerus Teopem 3 i 4 BUKOHANTE caMocTiiHO.

Posmimenss TPROX NPAMHAX ¥ IPOCTOPI, KOAX BOEHN Mix coboio
TIONaPHO HepHeHAUKYAAPHI 1 MaoTE cOiibHy TOUKY, € OKpeMHUM
BunankoM (puc. 5.4, 6).

a : ] : ! 8
Puc.5.4

3ayeaxcumo, Mo y NPOCTopi icHye Geanid MIOMHKH, AKi MOKHA
IIPOBECTH 4epes OZHY ¥ Ty camy npamy. Bubnpaioau Toury A nosa
IPAMOI0, MH HONAJA€MO HA OAHY i3 mUXx niaommu, i y subpanil
ILTOMIMHL 0 AaHOI IPAMOI Yepes TOYKY A IPOBOAHMO NPAMY, IIep-
NeHTUKYIAPHEY KO JAHOI.

Ll




Omake, y npocmopi do npamoi MO*CHA nposecmu beaniv nep-
NeHOUKYRAPHUX NPAMUX, WO npoxodams wepes dany mouKy
yici npamoi.

IIpami AB, AC i AD nonapHO DepHeHAUKY-

nsapHi (pmc. 5.5). 3HaWAITH pizpisoxk CD, B
axmo AB =3 cm, BC=Tcm, AD=1,5 cMm.
Iano: ABLAC,AC LAD,AB 1 AD; C
AB=3cm, BC=T1cwm, D
AD=1,5cm.
Puc. 5.5

BmaiTu: CD.

Ll s

3’ o Yomy came TaK:

. B AABC (ZA = 90°) KoxEa mapa KaHEX npammx AB,
" 3a Teopemoio Ilidaropa | AC i AD — nepneHuKyIAPHA, T00TO
" AB? + AC?=BC?. yTBODIOIOTH NpaAMi KyTH. CrONyYHB-
:  AB=3cwm, mu nocrigoBHo Touku BaC,C3 D i
BC =T cm, TOMY D 3 B, orpEMaEeMO OPAMOKYTHI TPH-
9+ AC2=49, 3ifcu | KYTHHKH.
AC? = 40 c™?. 1) AABC (£A = 90°): Binomi karTer
; 3 AACD (ZA = 90°) | i rinorenysa, HeBijioMa — CTOpOHA,
' 3a Teopemoio Ilidaropa | MO € APYIAM KATETOM. CA - cTropoHa
| AC?+AD?=CD2 AACD.
. AC?=40cn?, 2) AACD (£A = 90°): omus KaTeT Bi-
AD=1,5cm, TOMY AoMuii 38 YMOBOIO, APYTHil — 3HANJIEHO
40 + 2,25 =CD?, 3 AABC; HeBiZIoOMOIO € TPeTA CTOPOHA —
CD?=42,25 cm?, rinorenysa. 3a Teopemoio Ilidaropa
CD > 0; CD = 6,5 cm. | cKIafaeMo BUpas i BUKOHY€EMO obGaHC-
Bidnoside. 6,5 cM.

B
3
|
|

5.1°. BubepiTh MpaBHIbHE 03HAYEHHS NEePIEHTHKYIAPHAX P
MHX Y IPOCTOPi.

A) ITpsami, 0 NePeTHHAIOTHCA i/l IPAMUM KYTOM;
B) npsMi, 0 JIEKATh B O{Hi# NUIOIMH], IePeTAHAIOTECH iyTBO-

pIOIOTH PiBHI KyTH; f
B) npaMi, mo HepeTAHAIOTHCH 1 yTBOPIOIOTE piBHi KyTH; 4
I') opami, aAKi NpE NepeTHHi YTBOPIOIOTH ABA piBmi cymixcai

KYyTH; .
II) mpsimi, IO JeXKATH B OAHIN IUIOIIHHI 1 He € Hapajel-HAMHA.

JiemHs popxmHEM Bigpiska CD. H y

§5.

5.2° VkaiTh KiIBKICTH MNEPIEHAMKYAAPDHHX HPAMHX, #AKi
MOKHA ITPOBECTH JI0 IPAMO] IPOCTOPY Yepes flaHy TOUKY Ha HiHA.

A)Opuy; B) msi; B) Tpu; T') woTupwn; 1) Gesiu.

5.3° VKaKiTh KiTbKiCTH IPAMHUX, HEepHeHAUKYIADHUX AaHii,
[1[0 IIPOXO/ATH YePes TOUKY 103a JaHOK IPAMOIO.

A)Opua; B) gBi; B) Tpu; I)worupm;  [I)Geanmiu.

5.4°. Bigomo, mo npawmi a, b HajexaTh IIOMUHI O, & 4y, 0. -
nxomusi B, a |l @, ib || by, npraomy aib — HepueHAuKyIApHi. Ba-
OepiTh HIpaBUIbHE TBEPIKEHHA.

A)a, |l b; B)a; Lb; B)a,lb; Na,1lb; Mald,.

5.5°°. VkaikiTh B3acMHE POSTANIYBAHHS NPAMHUX y HPOCTOPI,
nepreHAUKYIAPHAX J0 ofHiel i Tiei camol npamoi.

A) Ileperunatorses abo Mumobiskri; TI') Tinbkn muMmo0ixHi;

B) neperunaoThea abo napamensai; ) TLIBKH napaJieJibHi.

B) napanensai a6o MuMOOixKHi;

5.6°. Ha pucysky 5.6 sob6paskeno xy6 ABCDA,B,C, D,. Vraxirs
TpifiKy HOIAPHO NePIeHANKYIAPHUX IPAMHX.

A)DD,, AA,, AD; I)A,B,, C;B,, B,B;

B)A.A, AB, BC; ) C,D, BC, AB.

B)A,B,;, A\D, D,C;;

5.7°°, O6uncaitTe nepumerp AAB,C, axmo pebpo Kyba JopiBHIOE
4 cm (puc. 5.6). :

A)12cm; B)6vZem; B)4VZewm; T)12V2em; J16v2cm.

5.8°°, Ofumciits mwiomy AD,AC, axmo peGpo Ky0a mopiBHIOE
B cm (puc. 5.6).

A)183 cm?; B) 244/3 cv?;

B) 3243 cm?; I') 36/3 cm?;

5.9°. Ha nmonapHO DePHEHJUKYJAPHUX TPOMEHAX 0X, 0Y, 0Z
(puc. 5.7) subpano rouxn M, N, K Tak, mo OM = ON = OK. Jlo-
WojiTh, mo TpukyTHEK MNK — npaBuinbEAi. 3anumiTs GopMyIom0
yopumerp i wiomyy AMNK, sxmo OM = a.

1) 16+/3 cm2.

B

Pne. 5.7




5.10°. Ha nonapso neprneHAuKyAapHux npomenax 0X, OY, OZ
puGpamo Toukn A, B, C Bignosinno (puc. 5.8). 3HaliTE NEepAMETD
yTBOpeHoro TpukyTHEKa ABC, AKIIO:

1)OA=0B=0C=5cm;

2) OA=0C =5 cm, OB =6 cm;

3)OA=3cm,0B=4cm, OC=5cMm;

4)OA=a, OB =2a,0C=3a. :

5.11*. lauo xy6 ABCDA,B,C,D,, B axomy Touku O i O, — menT-
pu npoTunexHux rpameii. [losexits, mo npama OO, mepneHUKY-
JAApHA 0 AlaroHajiel IuX rpaHei.

5.12*. V upamoxkyrEomy mnapanenemineni ABCDA,B,C,D,
(puc. 5.9) uepes Biapisox DC, i Touxy B nposezero miromusy. 06-
YHCJIiTH HepUMeTD YTBOPEeHOro Iepepisy, AKmio a, b, ¢ — BUMipH ma-
paneneninesa, npadomy @ =3 cM, b= 4 cm, ¢ = 6 cm.

Puc. 5.8 Puc. 5.9
5.13*. Jlamo npamoxytHuii mnapaneneninex ABCDA,B,C,D,.
O64ucIiTs IepuMeTp mepepisy, YTBOPEHOTO IJIOIINHOIO, IPOBE/e-
HOI0 uepes Bigpisok DC, i Touky B, AKmo a, b, ¢ — BAMipH mapaie-
nemimena, npuuomy a =4 cm, b= 2 cm, ¢ =8 cMm.

5.14*. Ha pe6pax AD i BC npasunssoro Terpaegpa ABCD nosHa-

gero Touxku M i K, siki e cepepmuamu nux pebep. Jlosexirs nepueH-
OAUKYIAPHICTE IPAMMX:
1) KMiAD; 2)KMiBC.

...."":'nﬁpﬂﬂmxynapnicm npaMol
T T4 NAOMHUHH y HPOCTOPi

OpaMa IepeTHHAE IUIOMUHY i, KpiM I[0ro, yTBOPIOE 3 NOBLIBHOIO
IPAMOX0 Ii€l MAOMMWHM, IO MPOXOAHTH Yepe3 TOUKY MepeTHHY,
opamuit kyr. Taky OpAMYy HA3HBAIOTH NEPREHOUKYAAPHOIO IO
nxomuHay. Bei inmi HemepnenauKyAApHI OpAMi, AKi IePeTHHAIOTE
NAOIMUHEY, HASUBAIOTE NOXUNUMU.

Mu Brie POSIJIAANY B3aEMHE PO3MileHHA OIPAMO] i IomuaH, y
IeTasbHO 03HAHOMHUJIMCA 3 BUIAJKOM, KOJH IPAMA He NePeTHHAE
mromuEy. ¥ npomy mnaparpadi Mu posriifHEMO BHNAJOK, KOIH

§ 5.2. ITepnenduicyanpricmo n,

Mogennio npAMoi, NepHeHAHKYIAD-
HOI [0 TJIOIUHY, MOXKe OyTH BCTAHOB-
JleHa BHINKA, CTOBII, 3aKONAHUN y 3eM-
710, IBAX, 3abuTHit ¥ CTIHKY, i T. A.

TIpama, fxa NepeTHHAE IJIOUIUHY,
HASHBAETHCA NeEPneHduKyAAprow 0o
yi€i naowuUHU, AKIIO0 BOHA NepHeHju-
KyJadgpHa A0 AOBiNBHOI mpAMOi, IO Je-
JKHUTH Ha il MIIOINWHI i npoxoauTts de-
pes IXHI0 TOYKY IepeTHHY.

IIlo6 BusHaumTH, Yn Oyjge npAMa a
nepHeHANKY/IAPHA 0 IIOIKHHA o, Tpeba yepes TOUKY Ii HepeTuHy
3 mwiomueo O npoBecTH 6e3iid IPAMUX X, Xy, --., X, (PHC. 5.10)i
JI0BECTH, 1[0 BOHA MePIeHANKYIAPHA A0 KOXHOI 3 Hux. el mrsax
JAye OOBTHUM i IpaKTHIHO Heppiticaenunii. ToMy AnA BCTAHOB-
JIeHHA NepHeHARKYIAPHOCTI MPAMOI [0 MJIOUMHEA KOPHCTYIOTHCH
03HaK0I0 nepneHdUKYIAPHOCMI NPAMOL MA NAOUWUHU.

Puc. 5.10

Hoeedennsa. Hexait o — naHa IIOHIKAEA, ¢ — IPAMA, AKa
neperunae ii B Touni O, a i b — npami, 110 HaNeXKAaTh IO~
muHi o, NpoxoAATh yepea Touky O (puc. 5.11) i mepnen-
auKynapri npawmii ¢ (¢ L a, ¢ L b). losenemo, mpo ¢ L a,
T06TO [0 IpAMA ¢ MepIeHAuKyIapHa K0 Oyab-AKol nps-
Mol X IJIOMIMHM 0, KA IpoXoAuTh Yeped Touky O. s
BOTO 3po6HMO IOAATKOBY IOOYAOBY:

1) Bigkragemo y pisHHX miBOpPOCTO-
pax Ha npamii ¢ Big rouku O piBHi Bif-
piskm 0Q, i 0Q,;

2) nosHAYHMO Ha OpAMil a AedAKy
Touky A, a Ha mpaMii b — Touky B; cmo-
ayaumo Toukn: AiQ,, AiQ,, Bi@,, B
iQ,raAiB;

3) mposezieMo uepes TOYKY O AOBinb-
HY IIDAMY X, AKa neperHe AB B Touni X,
AKY Tex 3’eaHaeMo 3 @, 1 Q,.

PosriasaHeMo YTBOPEHI IpH LbOMY
TPUKYTHHKH,

1. AQ,AQ,. AO — Mepniana i BHCOTS;
0Q, = 0Q, 3a nobyzosoi0; OA — cIinbHA

Puc. 5.11




AKYASIPHICTE NIPSIMNX I TIJIONIAH. ..

cropoHa TpuKyTHUKIB Q04 1 Q,04; ZQ,0A = /Q,0A =
- =90°.
; Oraxe, AQ,0A = AQ,0A 3a nBOMa CTOPOHAME i KyTOM
Mmixk HuMu. 3Bigcu QA = Q,A.

2. AQ,BQ,. PisnicTs Bigpiskis @,B i Q,B nosoautses
aHaNorivyHo, AK i piBHicTS BiipisKiB @, A4 1 Q,A.

3. AQ,BA = AQ,BA, ockinekn @ A=Q,AiQ,B=Q,B,
AB - crinpHA CTOPOHA. 3BiJICH BUIJIMBAE PiBHICTH BiAmo-
BigEMX KyTiB: ZQ,BA = ZQ,BA, /Q,AB = /Q,AB.

4. AQ, XA = AQ,XA 3a pBOMA CTOPOHAMH i KyTOM
ik mEMu: QA = @,A4; XA — cnineHa cropona; ZQ AX =
= ZQ,AX 3a nosesennam sume. Omxe, @, X = @,X, T06-
To AQ,XQ, — piBHOOespenuii: Q,Q, — OCHOBA TPUKYTHH-
Ka, O — cepeansa @,Q,, Tomy XO — mexiana AQ,XQ,.
¥ piBEOOEApeHOMY TPHKYTHHKY MeJiaHA € BHCOTOMO,
TobTo XO 1 Q,Q,, a ne o3navae, mo x | c. Ockinsku nps-
MAa X — JOBLIBHA OIpAMA IUIOIAHHA O, AKA IPOXOAUTE Yepes
TOUYKY INEepeTHHY IPAMOI ¢ 3 IVIONIAHOIO O, i 3a ZOBEeJeH-
HaIM x | ¢, romy ¢ | a. III. B. x. Teopemy dogedeno.

3ayeaxcumo, M0 BaM BIepIIe TPAILIACTHCI TaKe TI'DPOMIi3J-
ke goseneHHA. JloBeseHHs He Tpeba 3ayuyBaTH HamaMm ATh UK
sanaM’ATOBYBATH KPOKH, Horo Tpeba posymiTu i mocaigosHO, CIu-
palrounch Ha Bigomi ¢akTH, BHKJIacTH MipkyBamH#A. [na mboro
BAKJIMBO CILIAHYBATH IOCTiZOBHICTE NOriYHHX KPOKiB i He momyc-
KaTH NOMHAJIOK.
OT3xe, ANA BCTAHOBJIEHHS MEPHEHIAKYJISPHOCTI MpAMOI i mIo-
IIUHHA JOCTATHHO NEPEeBiPpUTH NepHeHAUKYAAPHICT:E NpAMOI J0
ABOX MPAMHX IUIOIMEM, AKi IDOXOAATL Yepe3 TOYKY IXHBOIO me-
peTHHY (3a 03HAKOIO).
3 ZaHOl TeOpeMH BHILIHBAIOTEH ABa HACHiKH.
Hacnidox 1. SIKmo naomuHa NEepOeHIUKYAAPHA N0 OoxHiel 3
IBOX MapaJjielbHUX OPAMHUX, TO BOHA NEPIEHAUKYJIAPHA # 0 ApPY-
[ roi mpsaMoi.
Hoeedenna. Hexait o. — nnomusa, a, i a, — ABi npami, mo nepe-
THHAIOTH ii B Toukax A, i A,, npudomy a, || a,, a, 1 a (puc. 5.12).
IIposesemo uepe3 TOUKy A, HOBLIBL-
Hy OpAMY X; Ha IUIOIHHIL o, a Yepes
TOUYKY A, — IpAMY X,, DapalelbHy X,.
Ockineku npaMa @, DepOeHAUKYIAp-
HA A0 NJIOIIHHH O, TO OmpaAMi @, i X,
nepnesgukynapri. Tozxi, sa Teope-
MOK0 2, npaMi @, i x, TaKOXK mepHeH-

IEepHeHIUKYJIAPHA A0 AOBLIBHOL IpA-

AuKynsapHi. TakuMm yuHOM, OpAMA Gy

§ 5.2. ITepnenduryrapricmv npAMOi ma nAoUSUH

MOI X,, AKa JISKHATH Ha IUIONIMHI ¢ i TPOXOAHUTE Uepea iXHIO T0U-
Ky neperuny A,. Ille BusHauaEe nepneHAUKYAAPHICTS IPAMOI a, no
TIJIOIIHAHME 0.

Hacnidox 2. [Isi npawmi, nepnesiuKkynapri 1o oxriel niommusm,
napajesbHi.

Hoeedenna. Hexait a i b a8i npami, axi mepnesauKyIaApHi 10
miromuen o (puc. 5.13). Ilpanycrumo, mo npawmi a i b se mapa-
sensHi. Bubepemo Ha mpsawmiit b Toury C,
AKa He HaJNeXuTh miomuHi o. IIposegemo
4yepes To49ky C npawmy b,, napaieinsHy nps-
Mmii a. BoEa nepneHAUKYASPHA [0 ILIOIIH-
HE O, 3a mDomepexHiMm Hacainxom. Hexaii
npAMa b, mepeTHHAE IUJIOIMMHY O B TOYI
B,, a npama b meperunae o B Touni B.
Toxi mpama BB, mnepmneHAMKYJIApHA A0
npamux b ra b, aki neperuraTHCA. A HE
HEMOMKJINBO, NMPUOYIIEHHS HEIPABHJIBHE.
O'mce, npAaMi napajieabHi.

&
I{onem'n,, o 4epe3 OyAb-AKY TOUKY A MOXKHA IPOBECTH HpAMY,
NePHeHAUKYIAPHY A0 JaHOI ILTOIHHM.

PosrasneMo nBa BUIIANKH.

ITepwuii eunadorx. Hexait Touka A HaNeXHUTH IJIOMMHI o
(puc. 5.14). Toxi yepe3 TOYKY A B IJIONIMHI 0. HPOBEIEMO IPSi-
My a. Bubpasmu Touky K, mo He HAJEKHUTH O, IPOBEAEMO de-
pes Hel i npamy a mwromuRy f (Hacaizok i3 akciom). IIposegemo
V IIOmuHEL o OpaMy ¢ L @, a y mnomusi B — npamy b L a. Yepes
Oi ABi NpsMi OPOXOAUTH IJIONIMHA Y, AKa Oyje HmepneHAUKY -
JIAAPHA A0 OPAMOi a (TeopeMa Npo NepHeHAAKYAAPHICT: IPAMOT
i mrommam).

Pmuc. 5.14



PHICTE TPSMUX I TIJIOIINH. ..
_ Toai y IIOMMHE] Y OCTATHBO IPOBECTH HpAMY h L c. Bona
. 6y/ie MepIeHAUKYIAPHA 1 10 IPAMOIL &, OCKLIBKH JIEXKHUTH Y Y i
' IPOXOAHUTH 4Yepes TOUKY mepeTHHY. OCKiNbKH h nepneHANKY-
JApPHA JBOM OPAMEM IJIOMIUHE O, TO BOHA NEPIeHAUKYIAPHA i
. cami#t wromuHi. OTke, Mu no0yAyBasu OpAMY /i, AKa IepIeH-
AMKYJISPHA J0 IUIOMIWHEM O 1 HPOXOANTE Yepes 3ajjany TOUKY A.
Jlpyzuii 6unadox. Hexait Touka A He HAJIEKUTD TIIOIIMH]L o
- Bubpasmu A0BiIbHY TOYKY B Ha njomuHi a, aHaJIOTiYHO nome- '
peHBOMY BHNIA/KY, IPOBeJeMo npaMy [ L o, 10 TPOXOAUTE He-
pes Touky B. Topi uepes 110 npsaMy Ta TOYKY A MOKHA IpPOBEC-
. TH JleAKY IJIOIIKUHY ¢, & HA Hifl geaxy npsamy h, Mo IPOXOAUTE
. uepes ToOuKy A napanensHo [. IIpama h Gyze mepueHAUKYyIAPHA
10 o (AKImo OAHA 3 ABOX MapaelbHUX NPAMHUX NEPHeHAUKY-
' AApHAa IJIOMIMHI, TO APyTra TexX neprnesauKynapaa). [loGyxosa
. BuxonaHa. OTxe, IpAMY HOOYAYBATH MOXKHA. III. B. 1. :

ITizcyMoBy0YM CKasaHe BAILE, IPHXOAMMO A0 TAKHX BHUCHOBKIB:

1. Yepes TOUYKy mo3a HPAMOIO y IPOCTOPI MOXXHA IPOBECTH
eduny NpaAMy, NePHeHAUKYIAPHY A0 AaHoi (puc. 5.4, a).

2. Yepes ToUKy HA MPAMIiil y MPOCTOPI MOXKHA IPOBECTH bes-
Aiy IPAMAX, MePIeHANKYIAPHAX A0 AaHOIL (PHC. 5.10).

3. Uepes 3ajlaHy TOYKY Ha IJIOIMIMHI MOXKHA IIPOBECTH oony
i minvku 00ny UpAMY, NEPHEHIUKYIADHY KO JaHOl IIOMUHM
(puc. 5.10).

4. Yepes safiaHy TOUKY, IO He HAJIEXKHTH ILIOMMHI, MOMHA
IpOBeCTH 09KY i Minbku 00HY IPAMY, NEPHEHAAKYIAPHY 1O Aa-
Hoi mnommeH (puc. 5.14).

5.15°% VKaxiTh KiLKiCTH COLIBHEX TOYOK ILIONIMHM i mpsAMOIL,
meprueHuKyAsSpHOI o Hel.

A)Opna; B) zsi; B) Geamiu.

5.16°. Ha pucysKy 5.15 306paceHo miomuny o i npaMy a, mo :

nepOeHAUKY/IAPHA IO O i epeTHHAE IIOMHUHY O Y rouni M. IIpami

by, by, -y b, IPOXOAATE U€PE3 TOUKY M i HamexaTh NJIOIIHHL 0. Bu-
GepiTs cepey| 3afasux by, b, ..., b, yei npami, ki 6yAyTh HepOeHan-

KyJAPHEMEA OO0 OIPAMO] a.
A) Ilpsama b,;
B) upawmi b, i by;

B) npawi b,, by, ..., by
I') npsmi b, by, ..., b,, ie n — CKiHYeHHe HATYpPATbHE YHACHO;
1) upawmi b, b, ..., b,, ie n — HeCKiHYEHHe HATYpANLHE YHCIIO.

A 4
Puc, 5.15 Puc. 5.16
5.17°. Ilpama SB — nepueHAMKYISpHA IO [LIOMMHY 1A
paneo-
rpamMa ABCD (puc. 5.16). YkaxiTs npami, Ao AKAX NepHeHIHKY-
JsapHa npama SB,
1) AB; 2) BC; 3)AD; 4) BD; 5) CD.
A)1,2i3; B)1,2i4; B)2,3i4; IN2,8i5; mM1,38i5.
5.18°. Bigomo, mo feAka npaMa | nepueHAWKYJIAPHA A0 CTO-

piH AB i AC rpukyrauxa ABC. Busnaure B3acMHe pO3MimmeHHA
npsamoi ! i mnommuan (ABC).

D

A) IIpama I nepernrnae nnomuny (ABC), ane He HepoeHAHKY-
JIAPHA 0 Hel;

B) npama [ sanesxkurs wronuri (ABC);

B) npsama | nepnesaukynspea Ao nwaomuau (ABC);

I') npama [ napanensaa mnomuHi (ABC).

5.19° IIpama KO — nepneHguKyasap-
1A 10 IJIOIMAHHK napaneaorpama ABCD
( puc. 5.17). Bubepits mapy npammx,
K1 mepIeHANKYNAPH] Ko npamoi KO,

A)ABiBD; T)ADiBC;

B)ABiCD; I)ACiCD.

B) AC i BD;
5.20°°. OgHa 3 DpaMUX, KA MiCTHTH
0TOPOHY IIapajesiorpaMa, NepoeHfAKY- Prc. 5.17

JipHA JTo IIOIMMEHEMY o.. Bu3HauTe B3aeMHe PO3Mill[eHHA IPAMOI, AKA
MICTHTE HIPOTHIIEIKHY CTOPOHY IBOTO HAPAeIorpaMa, i MIOIHAHY a.
A) Hanesxxuts naomuHi o
B) napanensHi Mixk co6010;
B) nepnenaukynapai Mixk coboro.




PHICTH IPSIMHX 1 ILJIOIIMH. ..

5.21°°, IIpava M B nepneH UKy IapHA A0 cropia AB i BC TpuKyT-
muxa ABC. X — posinsHa Touka croponu AC (puc. 5.18). Busnaure
puj rpukyTHuka MBX.

A) I'ocTpOKYyTHUI; B) TynoxkyTHUI;

5.22°°, [lromuea o NePHeHAUKYIAPHA [0 npaAmoi b, a npaMa b
fepueHAMKYIAPHA A0 ILIOMHUHEY (. YKaKiTh B3a€MHEe POSMIIIEeHHSA
IUIOINHH o 1 .

A) Ilepernnaiorbest; B) mapanensni; — B) sbiraiorscd.

5.23°°. IlnommHaa O HepHneHJuKyJIaApHa 10 n:psmoi b, a mpama b
napajieJlbHA npAMii ¢. YKaxXiTh B3aceMHe PO3MIMEHH A INIOMHUHHA O
i mpamoi c.

A)cla; B)elo; B)lecw; e Na, Z(ca)#90°.

5.24°°. Yepes Touku M, N, K — cepeaunu BiApisKiB AA,, BB,,
CC, Bignosigno (puc. 5.19) — nposegero momuey (MNK). Busaad-
Te IUTOIUHH, 0 AKUX Oy/ie nepueHInKyIapEe pedpo ky6a DD,.

1)(ADD,); 2)(CBD); 3)(MNK); 4)(CD,D); 5)(A,D;Cy).

A)1,2i4; B)2,3i4; B)1,3i5; IN2,3i5; [)2,4i5.

B) npaMOKYTHHH.

Pnc. 5.18 Puc. 5.19

5.25°. ILrom@Ea O NepHeHANKYIAPHA 0 IPAMOL m, a IpaAMa m

napanesbHa IpaAMii n. JloBeAiTs, MO MIOMMHA O MEPIEeHAHKYIAP-
Ha 0 npaMoi n.

5.26°. Uepes Touxy A gesxoro AABC nposeseso npamy AM,
nepIeHANKyIAPHY Ao mwiomunn (ABC), a uepes TouKy B DpoBe/IcHE,

| npamy BN, sika napanensaa AM. SHAUAITE KYT NBC.
5.27°. Ilpama, mo MicTaTs OcHOBY AB rpanenii ABCD, IepIeH-
AUKYJAApHA Ko IuromuHY o. JloBeAiTh, IO NpAMA, KA MICTHTE
ocHOBY CD niei camoi Tpanemnii, nepueHANKYIAPHA 0 IIOMMHH Cs
5.28°. Yepes Toury B rpanenii ABCD (BC | AD) nposeaeno npa-
| My HB, aKa nepneHIuKyIApHa /10 IUIOIAHEA (ABC), a Jepes TOUKY.
C - npamy CK, sixa napasensaa npamii BH. Hosenits, Mo Ops-
ma CK nepnesauxynsapHa fo aiaromani AC rpamemnii ABCD. .
5.29°. Yepea sepmuny B npamoxyTHoi rpanenii ABCD (BC | AD,

ZA = 90°) npoBeseHo NpaAMy [, HePUEHAMKYIAPHY A0 ILIONIMHH .
(ABC), M € l. loseaits, mo npaMa AB nepneHuKyIAPHA /0 IO~

mueu (BMC).

§5.3.

§ 5.3. ITepnenduryasp i noxua

5.30". Yepes sepmiuny A npamoxyTEuka ABCD nposeseHo ps-
my AK, nepnesnukyaapuy ao maommaean (ABC). osenits, mo nps-
ma AD nmepneHARKYAAPHA Jo miuomusn (ABK).

5.31*. Ilobyayiite mepepiz xyba ABCDA B,C,D, nmomunOIO,
AKa NPOXOAUTE Yepes cepeAuHy pebpa AB nepneHIHUKYJIAPHO KO
npamoi AC.

5.32*. ABCD — napanenorpam, BK i FD — npsami, nepnesuKy-
napHi o nnommuan (ABC). Hosexaits, mo nnomuaun ABK i DFC na-
pajenbHi.

5.33*. ABCD — napanenorpa™, AN i CK — npami, nepnesinKy-

nsapHi xo nnomueu (ABC). Hosenits, mjo nnomuau AND i KBC na-
pajenbHi. ;

5.34*. ¥V worupurkytEuKy ABCD piaroHaji mepeTHHAIOTHCS B
rouni O, npuuomy BO = OD. Touka M, 10 He HAJEKHATH ILJIOMIMHI
YOTHPAKYTHHUKA, CIIOJyYeHa 3 fioro Bepmunamu B, D, C Ta 3 Tou-
koo O. Hosenits, mo npava BD nepueHaguxyaspHa 10 ILIOMIHHHA
(MOC), axmo MB=MD, BD=6 cm, 0OC=4c¢cm,CD=5cMm.

TlepnesuKy ap i noxuia.
Teopema npo TPH NepPHeHAHKYIAPH

Poarnaaemo 306pakeHHs NpAMoOl a,
ePHeHARKYJIAPHOL A0 IIIOIMIHHHA O
(puc. 5.20). IlosmauuMo Ha NpAMiH a
JIOBLIEHAM Bigpi3oK.

Binpisox nasuBaeTbca nepnendu-
Kyraprum 00 nAOWUHN, AKINO BiH Je-
JUTE Ha OpAMi#, NDepHneHAHKYIApHIii
JIO IJIOIIHHY.

Omxe, Ha npaAMi#i a, AKa MepIeHAN-
WYNApHA OO0 IJIOMIAHEHM (L, MOYKHA po3MicTuTH Oeaiiu Binpiskis, Aki
fiy/lyTh NepHeHANKYIAPHI A0 IIOLIAHH CL.

Ha pucynky 5.21 sobpaxeHo pisHI BUNAAKH DO3MIIIEHHS IIep-
NOHAUKYJIADHOTO A0 IUIOIIWHY Bifgpiska:

1) Bizpiszox AB Je:XHTh IO OJWH OiK Bif ILIOINWHY o i He Iepe-
Punac ii (puc. 5.21, a);

2) Bigpisox CD nepermEae miaomuHy o (kiHni Bigpiska sHaxo-
Jurrsed y pisEEX miBnpocropax) (puc. 5.21, 6);

3) sigpizork MO nexuTh mo ofuH 6ik Bix naommEHA o i TOY-

Puc. 5.20

- lh O - kisens Bifpiska — HaNERATH MIomMEHI o (puc. 5.21, 6).

Hajtuacrime Ha DpaXTHII MalOTh CIPABY 3 TPETIM BHIATKOM.

Nuwuit Bigpizox MO HA3HBAIOTH nepnenduKynAPoOm, nposedenumn

# danoi mouxu do naowunu.




Puc. 5.21

Hepm&uxyupox, NpoOBeAEHHEM 3 JaHOI TOYKH Ha IJIONIHHY,
HA3WBAIOTH BiPi30K, [0 COOJYYaE AaHY TOYKY 3 TOYKOIO IUIOIIH-
HU 1 JIeXKUTH Ha npamﬁ IepHeHANKYAAPHIA A0 miel IIOIHAHA |
(pue. 5.21, 6). Kinens Bifpiska, AKHA JIEXKATH HA NJIOIIHAHI, HABH-
BAETHECH OCHOGOT10 NEPREHIUKYAAPA. .

IMToxunow, TPOBeEHOIO 3 JAHOI TOYKHM JO JaHOI IVION[MHH, HA-
3UBAETHCH OYAb-AKAN BiIPi3OK, AKWHA CHOOJYYaE faHy TOUKY 3 TO9- i
KOIO IJIONIMHA i He € NepHeHuKYIADOM A0
nnomuen. Kisens Bifpiska, mo JeXAThL HA
[JIONIMHI, HA3HBAETECA OCHO60I0 NOXUNOL.
Bigpisok, sakmil crojydae OCHOBY IepHeH-
IUKYAApa i OCHOBY HOXWJIOI, IPOBEJEHHX
3 oxmiel i Tiei camoi TOYKH, HASHBAETHCH
RPOEKYiEI0 NOXUNOT. .

Ha pucysky 5.22 sixpisox AB — nep- _
HeHAMKYJAAp, NpOBEJAeHUA 3 TOUYKH A HA
wromuey o. Bigpizox AC — noxmia, npo-r
BeJieHA 3 TOUKH A Ha Ty caMy ILIOIMHAHY .
Touka B — OCHOBa IIePIEHJAKYIADA, & TOUKA C — OCHOBA MOXHJIOL,
piapisox BC — npoeknia moxmaoi AC Ha IJIOIHUHY L. Kyt ACB,
yrBopenmit moxmiaoio AC Ta ii mpoeknieo BC, Ha3UBAIOTH rcymax'
naxury noxuaoi AC do RAOWURL O

Eymou MiXNe LOXUNLOIO | NAOWUHOI HABHBACTHCA KYT MiXK IO-
XWJIO0 i MpoeKmi€cio miei moxXmioi Ha IJIOIHHY . o

Puec. 5.22

Bnracmuseocmi nepnenduxynipa i noxuaux

Axmo 3 ofHi€l TOYKH 038 IUIONIAHO IIPOBECTH K0 Hel nepue
AAKYJAAD 1 moxwii, To:

1) 3 TOUKH, HIO HE HAJIEIKHTH IIOMMHI, MOKHA IIPOBECTH O/}
TiILEKE OAVWH NepHeHAHKYIAD i Oesirid moxmuux; !

2) fAoB:KWHA HEPIeHAWKYNApPa MEHIIa 3a AOBXKHHY Oy AB-AKO]
MOXHIIIOL; '

3) moxmui, Mo MalTh pmm npoexnu, pismi Misx co6oio, i HaB-
naku, piBHi moxmii MarTh piBHI HpoeKmii; i

8 TOYKH 0 NJIOIMHHA MPOBENEeHO ABi
Hnoxuri. 3HAUAITE OOBXHHHA NOXH-
JINX, AKII0 oxHA 3 HEX HA 26 cM 6inn-
ma Big apyroi, a mpoermii moxmiaHx
JlopieaoTs 12 cM i 40 cm.

§ 5.3. epnenduwyasp i noxura. Teopexa

4) 3 gBoX moxuaHuX OBy NOBKHUHY Ma€ Ta, AKA Mae Giapmry
npoekniio, i EaBnakm, 6inbmora noxuiaa Mae GiMbITY IPOEKITIIO.

JoBeniTs Oi BIaCTHBOCTI CAMOCTIMHO.

IITnpoke 3acTocyBaHHA Ma€ BJIACTHBICTHL IpPAMOI, NEepHEHIUKY-
JAPHOIL K0 npoekiii moxmiol 4| 10 MOXUII0I, AKY HASHBAIOTE 1Meo-
pemoio npo mpu nepneHouKyripu.

HNauno: Bea,ABla,aca,Cea,AC 1La.
JlosecTu: npamaa | CB,

Hosedenna. [loBenemo apyry yacTuny Teopemu. Hexaii
AB — nepueHAuKyAAp Ao nomuan o, AC — moxuna. [Ipa-
Ma @ HAJIEXKUTH IJIONIAHI 0, MPOXOAHTE Yepes ocHOBY C
A moxmuynoi i mepHeHAMKYJIApHA A0 Hel
(pmc. 5.23). Tobro a L AC. Ilposenemo
qepes3 ocHOBY noxuioi C npamy b, napa-
nensay AB. Matumemo b 1 o, TobTo b L a.
IIpawmi b i AB nesxaTh B OfHi#A mronuai .
Ockinbxkn a | ACia 1 b, To 3a 03HaKO00O
a 1l p.CB c B. Otxe, a L CB, mpo i BuMa-
ranocd gosecTu. Ilepury gacTuny Teope-
MH JIOBEJIiTh CAaMOCTiifHO.

Puec. 5.23

Jlano: o, AB — nepuesgUKyNAp A0
mromuEE o (puc. 5.24); AC
i AD — moxumni; AC < AD Ba
26 cm; IIp AC = BC = 12 cm;
IIp AD=BD =40 cm.

Puc. 5.24
Huasita: ACiAD.



_ Hexait AC = x cM, TOAl
AD = (x + 26) cm. ¥ AABC
- (£ZB =90°): AC = x cM — Ti-
notenysa; CB =12 cm — Ka-
- rter. 3a Teopemoro Ilidaro-
. pa: AC?2=BC? + AB?, ssincu
i AB*=AC*-BC?,
AB?=x2—144. (1)

Y AABD (4B = 90°):

AD = (x + 26) cm — rinoTe-
gysa; BD = 40 cm — karerT.
3a Teopemoro Ilidbaropa:
AD?=BD?+ AB?, ssincu
AB?=AD?- BD?,

- AB%=(x+ 26)?-1600 =
=x2+52x + 676 — 1600,

AB2=x2+52x—-924. (2)

3 (1) i(2) maemo:
x24 52x — 924 = x2 — 144,
52x =180, x=15.
- AC=15cm,
AD =15+ 26 =41 (cm).
Bidnoside. 15 cm i 41 cm.

YoMy came 1aK?

NeHARKYIApP, HoXuia i il mpoex-
Iis VYTBOPIOITH NPAMOKYTHHIA
rpukyTEUK. JIBi pisEi moxmuii,
OfHMH NepUeHAAKyIaAp i ABL mpo-
eKIii yTBOPIOIOTH JBa IPAMO-
KyTHI TPUKYTHUKH 31 COiIBHUM
karerom. CriaacTtm coiBBigHO-
IIeHHS Mi’X CTOPOHAMH IIPAMO-
KYTHOI'0 TPUKYTHHKA MOXKHA 34
reopemoio Ilidharopa. Anrebpaid-
HUH MeTOJ pO3B’s#izyBaHHSA CIIPO-
njye Ipormec MOMYKY PO3B’A3KY.
BHaAXO0AAMO CIHLILHHAN KaTeT NJIdA
AABC i AABD:
AB2=AC? - BC?
iAB?=AD? - BD?.
3Bizicu MAEMO PiBHICTE:
AC? - BC?2=AD?—- BD?

i BigmomisHe piBHAHHA 3 OXHi-
€10 3MiHHOI0, IO NPUBOAUTE 0
poO3B’A3KY 3ajadi.

AB — nepueHgUKyAfAp 10 O,
romy AB | BC i AB | BD. Ilep-
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5.35° Touxa M He HaJeXHUTH IIONIUHI o, 2 TOUKK @, A, B — 1
nexars i, MQ L a. [lo6epiTh 70 KOXHOI HA3BH BiApisKa BCi MO

JHUBi HOT0 MO3HAYEHHA.
A) IlepnieHAUKYIAD;
B) moxuina;
B) npoexmia noxmuoi.

1) MA; A
2) AQ; B
3) MQ; B
4) BQ; _
5) MB. i

5.36° 3 Touku A Ko IIOIMHY o npoBexeHo moxmuiai AB i AC
nepnesauxyaap AO (puc. 5.25). ITopisasaiiTe npoexnii HOXMIH

axmo AB = 2,5 cm, AC =3 cM.

A)OB=0C; B)OB<0C; B)OB>OC.

A

Pnc. 5.25

5.37°. o niomuau o npoBeeso nepneaauxkyaap KO ta noxwuni
KH i KL. BubepiTs Tpu npaBuiIkHI TBepAKesHA (puc. 5.26).

A) fAxmo OH <OL, To KO > OL;

B) akmo OL > OH, o KL > KH;

B) akmo KO > OH, o KH > OL;

I') axmpo KH < KL, ro LO > OH;

) axmpo KO L o, 7o KO<KH i KO <KL.

5.38°. Yepes Toury O — nepetuH giarosajiei pom6a ABCD — nmpo-
Be/IeHO IePIeHANKY AP KO po #oro nnomusn (puc. 5.27). Bube-
piTh TPHKYTHHKH, AKi € IPAMOKYTHAMH.

1) ABOK; 2)ABDK; 3)AAKD; 4)AKCB; 5)AKOC.

A)1i3; B)2i4; B)1lid4; M2ib; M 1ib.

5.39°. Bigpisox M B — nepneEguKyJx 0 IIOIIMHHA KB
ABCD (puc. 5.28). Bnﬁepi'rbl::pa?mii :Eeinmenna. L

1) MB < MC; 3) MA < MC; 5) MA=MC.

2)MC > MD; 4 MA<MD;

A)1,3i5; B)2,3i4; B)1,2i4; I)2,3i56; M)1,4ib5.

5.40°°, Bigpisox M B — nepneHARKYJIAp A0 IIOHIHHA KBAApaTa
ABCD. VraxiTh, KOPHCTYIOUHCE pUCYHKOM 5.28, npami KyTu,

1) /ZMAB; 2) /MAD; 3) /MDA; 4) /MDC; 5)/MCD.

A)1i2; B)1i3; B)2i4; T)2i5; ) 3ib.

Pnc. 5.26

M

Puc. 5.27

1| tisometrija, 10 K (Bifjanina) 15\1 .




' ‘mopynbs  TEPIEH]

(MKYISPHICTS IPAMMX I ILJIOMIWH...

5.41°°. Bigpisox HA — nepueHANKYyIHAP A0 IIOMHAHNA NpPAMOKYT-
goro AABC (ZC = 90°). VKaxiTh NpAMi KyTH (puc. 5.29).

1) ZHBA; 3) ZCHA; 5) ZHCB;
2) LHAC; 4) /BAH; 6) ZHBC.
A)1i3; B)2i4; B)1i4; r)2i5; o) 1ib5.

5.42°°, Jlo mnomuay kBagpata ABCD 3i CTOPOHOIO @ CM npoBeze-
Ho nepnesauxyaap DM. JloBxuHA npoeknii M B Ha IUIOMUHY KBa-
apara popisHIOE [ CM. InenTrdikyiiTe KOKHOMY 3HAUEHHIO @ BIATIO-
BifHe 3HA4YeHHA l.

A)a=2\/§ CcM; 1)I=4J§cu; A
B)a=4cwM; 2)!=6J§cm; B
B)a=4J§ cM; 3)l=4cmMm; B
I)a=3J2 om; 4)1=8 om; <
) a="6cm. 5)1=6cm. I

5.43°°. Jlo muomuan KBagpara ABCD, mioma AKOro JOpiBHIOE
S cm2, mpoBeieHO MePIeHIuKYIIAD DM zaspoBxkz 10 cM ._.,Ilomn:
Ha noxuyoi MA nopiBHIOE M CM. InerTudikyiTe 10 KOMXHOL 3aaHO1
nsomi kBajgpara S BiAnoBizHe 3HAYEHHS M.

A) S =21 cm?; 1) m=12cm; A
B) S =96 cm?; 2) m =16 cm; B
B) S = 44 cM?; 3)m=14cm; B
I') S =69 cm?; 4)m=13 cm; ¥
I) S = 156 cm®. 5)m=11cwm. bi |

5.44°, Jlaro ky6 ABCDA,B,C,D, (puc. 5.30). VRamiTe mpoex-

niro moxmaoi DC, Ha KOKHY 3 ILIOIINH, 3alaHIX ymosamu (A-JI).

A) (ABC); 1) DDy; A

B) (4,B,C,); 2) CD; B

B) (BB,C,); 3) 0,D; B

I) (4,D,D); 4)C,C; 'y

1) (BB, D,). 5) C,D;. i
H

Pnc. 5.29

5.45°. Ilo6yxayiiTe npoeknizo giarorani B, Dxky6a ABCDA,B,C, D,
Ha TJIONHHY:

1)(ABC);  2)(BB,C)); 3)(DCC,).

5.46°. TpurkyTHUK ABC npaMOKyTHH# 3 npaMuM KyroMm C.
Bigpisox AM neprneHAMKYJIAPHUN A0 NIOMUHY TPUKYTHAKA ABC.
Josenits, mo AMCB — npaMOKYTHHH.

5.47°. 3 Touku M, sAKa JeKHTH MM03a IJIOIAHOI TPHUKYTHHUKA
ABC, npoBefieHo [0 1iel MIoniuHA nepuerauryaap MA, 3aBoBx-
ki 12 cm. BHaligiTe goBxuEn noxuanx MBi MC, axuio kateru AC
i BC nopisEO0TE 4 cM i 3 cM BigmoBifHO.

5.48". 3 ToukH A, AKa JEXHATH 1034 ILIOMINHOIO O, IPOBEAEHO A0
IUIONIAHY neprneHguKyaap AB zaBaoxkn 12 cm i moxuny AC, axa
Ha 8 cM 6inpma Bif cBoel npoeknii. 3HAUAITE JOBXKHUHY MOXMIIOL.

5.49°. 3 TouKkH A 0 IVIOIMHE o IpoBeAeHo ABi moxuni AB ta AC
| nepiesiuKynsAp AQ. SHAKAITH AOBKUHY IPoeKNiil moxuaux AB i
AC, armo AB =13 ¢cm, AC=15cm, AQ =12 cm.

5.50°. 3 Toukn S, AKaA JIEKHUTH 1038 IJIOMIUHOIO (, IPOBEJEHO
JI0 TUTOIMEY nepneHauKkyaap SO 3aBnoBxKu 15 cM i moxuny SA.
BuaiiniTe KOBKUHY HPOoeKIil miei moxmnol Ha IIOIMUHY O, AKIIO
[OXHMJIA JOBIIIA 38 CBOIO IIPOEKIiio HA 3 eM.

5.51°. 3 TouxHu A A0 IUIOIUHHA o IpoBeaeno nei moxmai AB i AC
naspoBxkEK 26 cM i 30 cm sigmoeigro. [Ipoekuis nmoxumoi AB mo-

pinaioe 10 cm. 3HaxiTs NoBkuAEY npoeknii moxunoi AC Ha nIomH-
ny o.

§ 5.3. Ilepnenduxyasp i noxuaa. Teopexa npo mp

5.52°. 3 Touku M [0 IJIOIGHUHM o TpoBefeHo ABi moxuai MB i
MC zaBmoB:xku 13 cm i 15 em Bignmosineo Ta nepunenagukyaap MA.
UuaiigiTe TOBKAHY NepOeHAHKYIApAa, AKINO OfHA i3 npoekmiii mo-
XWX Ha IJIONIKHY o Ha 4 ¢M ZOBIIA 34 {HITY.

5.53°. Touxku K i D manexars miaomuHi o, a M i N — nnomu-
ml P (o | B). Bigpisox KM nepneHAUKYAAPHUN A0 MIONIUHH O.
KM =5 cmM, DN = 7 cm. 3uatiniTs npoekuii sigpiska DN Ha niomu-
nu oi B

5.54°. Touxkn A i B Hane:xaTh njaomuHl o, a Touku C i D —
unomuui B. Biapisok AC mepneHAWKYJIAPHMMA A0 IIOmuUH o i B,
AC = 10 cm. IIpoexnia Bigpiska BD Ha ofHy i3 nJI0m#AH o 44 f g0-
plnmioe 24 cm. 3HaiAiTH JOBKUHY Bigpiska BD.

5.55. Hiaronans BD napanenorpama ABCD nepneHAHKYIAD-
A JI0 IIOIMEHY o, BepiuuHau A i C HaexaTs NIOMKAHI o.. SHAUIITE
Hepumerp napanenorpama ABCD, sxnjo AB = 6 cum.

5.56*. 3 gesxoi TOYKH [0 IIOIIUHHA IPOREIEHO AB1 MOXMIIi, OB-
Munn SKEX BigHOCATHECS AK 5 : 6. 3HAUAITE HOBKUEY NEepOeHIH-
Wynspa, MPOBEAEHOro 3 Mi€i TOUKH| A0 IIONIAHEY, AKINO BigmoBinai

Hpoexil NOXUIUX GOPiBHIOTE 4 cM i 33 cm.
&

i 163




5.57". 3 geAKol TOYKH OPOCTOPY IpoBejeHi Ko AaHOi MIOIMMHA
HepHeHAHKYIAD 3aBIOBXKKH 12 em i moxuna, mo AopiBHIE 15 cM.
OfumcIiTh ZOBXKUHY MPOEKIlil NepHeHAHKYIAPA HA HOXHIIY.

5.58". 3 Touxu M, y3saToi mo3a IUIOIMHOW f§, IPOBENEHO ABi
noxwmi, mo AopisaiooTs 37 cM i 18 cm. [oBKuHA MPOEKIIi# MuX
moxmaux BigHOcATHCA AK 7 : 1. 3HAHAITS NOBXKHUHY NEePIEHUKYJIA-
pa, IpoBeAeHOro 3 ToYK) M K0 IO HHH B.

5.59* Yepes BepIIMHY OPAMOro KyTa C npAMOKYTHOI'O TDH-
kyTEEKA ABC 70 #i0r0 NUIONIMHEA HPOBELEHO neprnesaukyaap CD
sapaoBKKd 1 aM. SHalifiTe mIOmMYy TPHKYTHHKA ADB, axmo
AC =3 nm, BC =2 M.

5.60%. Croporn TpukyTHHKa 15 cm, 37 cM i 44 cm. 3 BepIIMHHA
Ha#6ibIIOro KyTa TPMKYTHUKA 00YI0BAHO A0 HOTO IJIOMIHHM Nep-
neHAAKyAAp h 3aBROBKKH 9 CM. 3uaiiTE JOBKUHY epIeH (UK Y-

pa h,, IPOBEJIEHOTO 3 KiHIA NepOeEAuKyaapa i, AKuil He HANeKUTD

IJIOMUAHI TDUKYTHHKA, KO 6inpImol CTOPOHM TPHKYTHHKA.
5.61*. CTOpOHM TPUKYTHHUKA JOPiBHIOIOTH 11 cm, 13 em i 20 cm.
Yepes BepIIMHY HAHMEHIIIOrO KyTa IPOBEEHO NeprneHguKyIAp A0

JIONMIMHEMA TPUKYTHUKA, & 3 HOro KiHIA, 0 He HAJeHKHUTh TPHUKYT- 3
HUKY, ONYIEeHO ePIeHANKYIAP 3aBAOBMHKH 24 cM HA IPOTHUIEKHY

NBOMY KYTY CTOPOHY. SHA#/ITh HOBKUHY neprHeEguKyIsapa, Ipo-
BeJIeHOTO /10 ILIONHHM TPUKYTHHKA.

5.62°". 3 BepmuEy npamoro KyTa C piBHOGEpEHOr0 TPUKYTHAKA g
ABC unposefieno neprneEguryasap CF o nIomuHA TPAKYTHHKA. Ilo-
OymyiiTe MEPHEHAUKYIAD 3 TOUKHA F po rinorenysu i 3Ha#AiTE OO

nosxuny, axmo CF = 24 cm, AB= 36 cMm.

5.63*. 3 neatpa kpyra O paaiyca 4 cM IpOBeIeHO 10 ILIOI{AHA '

kpyra nepnesauKyaap OA. Yepes ToUKy B xo0J1a IPOBEAEHO AOTHY-

gy BD i Ba Hiil BiAKIaIeHO BiPi30K BC 3aBnoBkk# 4+/3 cu. Iloxa-

na AC popiemioe 10 cM. 3HaiziTs JOBKAHY HEPHEHANKYIAPA OA.

M_. HepneHAUKYJIAPHICTS TLIOIAH

[lBi mIOMMHH, WO MEPeTHHAIOTHCH, HASHBAIOTHCA NEPNEHo -
KYAAPHUMU, AKIIO TPETH IUIONMHA, MEPHeHAUKYIAPHA A0 I
MOl MepeTHHY X ILIONIKH, IIePeTHHAE IX O HepIeH UKy IADH
mpamux (puc. 5.31).

AkmoyNa=a,yNPB=b,an B=c,cLlyialb,Toa Lp.

MozensaMu TepHeHAUKYIAPHUX I[JIOMMH ¥ HaBKOJIWIIHEOMY
cBiTi € pisHi xoudirypanii mpeameris. Hampuxiaz, IMKaTyJIKa 3
KPHIIKOIO, ABepi, BikHA, MO BiguuBATHCH TOmO. IIpHHIAT «Bll-
KpUBAHHS» YACTHH MOAEJell I'PYHTYETECA Ha HePIeH/ANKYJIADHOCT
OpsSMHAX, DPOBEACHUX NEePHeHAUKYIAPHO A0 NpAMOl IEPETHHY
nimii kpimenns) (puc. 5.32).

Pnc. 5.31 Puc. 5.32
ITepneBAVKYAAPHI NIOIMEY MAIOTH TAK] BIACTHBOCTI:
’ 1) Byap-sika miaomuna, fika nepueHAUKYIAPHA 4O JiHIL uepe-
TMHY NePHeHAUKYNAPHEX IUIONIMH, MEePeTHHAE iX 10 NepHeHiH-
;::g:;;irax npaMuX. | HaBnaku, naOmMMHEA, HEepUEHAUKYIAPHA KO
BOX » IO IepeTHHAKTLCHA, Nepie i i
e uepenmnT : PHOEeHAAKYJIAPHA N0 IXHEOL
2) Hxuro ABi DIOmMMHEE B3aEeMHO NeprneH UKy AApHL, TO ByAb-
flKa IpsAMa, M0 JeXATH B ONHIA 3 HAX i NepHeHAUKYIADHA A0 ix-
HELOL JIIHIL HePEeTHHY, NePIeHANKY/IADHA 0 APYTOl IIONHHH.

‘ 3) Axmo asi IUIOIMHA B3a€MHO NePIeHAMKYIsAPHi i 3 AKoi-
m,gy,nb TOYKH OJ{HI€l 3 HUX ONYINEHO NePIeHAuKYJIAD Ha APYTY, TO
e ;i) NePHEeHAUKYJIAD JIeMUTh Y MepIIii IIonuHi. ,

03risiHeMo ix femo nisuime. [{oBeeMo CIOYaTK
: s 03HAK -
nenduxynaprocmi 060x NAOUUN. Y e

Jlawo: a,alo;an a=0; oromuna B mpoxoauTs Yepes a.
Hosectu: B La.

Hosedennsa. Ilobyayemo noBinmpEy
IUIOIUEY [ 4epes mpsaAMYy a i Aesaky
TOUKY K mosa veio (puc. 5.33). O —
CIUIBHA TOYKA IJIOIOWUH « i B, Tomy
BOHM HEPeTHHAIOTELCSA 10 AeAKil mps-
mii b, mo npoxoauTs yepes Touxy O.
ITpoBesemo Ha NIOMMHI 0L AEAKY HPA-
My ¢ 1 b (sa miommui Taka mpaMa
enuHa). Ockinbkm a L aia Na =0,

Puc. 5.33




TPAMUX I TLIIOIIUH. ..

roalce(@eec,0e€b,0c€ a). Qrme, npsaMa ¢ nepIeH-

. AUKyJSpHA A0 ABOX IPAMHX aib, mg.qepe'mnam'rhca

(¢ Laic L1b). IloByayemo 1epes npiMi a i ¢ momuHy Y.
BoHa nepneHAUKYJIAPHA npsmmg (ocR__l_nmm Bl il npami
HepneH UK yIAPHi 10 b). Oraxke, ii ninii mepeTHHy 3 MJIO-
HIAHEAMH 0. i f yTBOPIOIOTE upmnﬁ._zcy'r. To6To IIOIAHA Y,
AKa TepIeHNKYIAPHA 0 MPAMO] IepeTHHy b mIOMUHEY
o i, mepeTuHAE {X 10 MepIeHAUKYIAPHUX NPAMAX aic,
[0 3a O3HAYEHHAM JIOBOAHTH HepHeHAUKYIAPHICTD ILIO0-
mus o i . Teopemy dosedero.

Tenep nmoBepHEMOCH /I0 BIACTHBOCTEH IMepHeH UK yJIAPHUX IIPA-
MHX i IJIOIIMH Ta JOBENeMO JedAK1 3 HAX.

Hano: alB,anp=c,acaia le,ch a,=A.
Nosectu:a; Lp.

JTosedenna. Hexail IIOTIAHMA L i p B3aeMHO HEpPHEHAM- |

i fAKa mep-
kynapHi (puc. 5.34), T06TO AeAKa IUIOIMMHEA Y, e
anEumepna 0 IIpAMO] ¢, IepeTHHAE IX 1o HepueH/ - 4
KyJAApHAX NpaAMEX a ib. i

Puc. 5.34

IIposezsemo uepes rouky A npamy b,, b; =B, b, Le. Toxi
a;leib Lo, 3BificH IUIOIIWHA, [0 TPOXOAUTAME qe%ea
npawmi a, i by, 6yzne nepneHAAKYIAPHOIO 0 NPAMOL C. a:;i
pes Te, 1o o L B, IepIeHANKYIAPHAMI 6yAyTe 1 mp o ]

- a, L b,. Kpim Toro, a, 1 ¢ (3a ymoBo10), TOMY @y L B, mo #
. pumarasocs gosectu. Teopeny dosedero.

' Bada

8 rouox P i @, aki JexaTs Ha ABOX
HONEMHO MEePUEHAWKYJIAPHHX IJIOIIH-
Hnx (pue. 5.36), mposenieHo NepHeHIH-
Wyasnpu PH i QC Ha npsMy HepeTHHY
Hiomue o i B. 3EARLITE AOBKUHY Bij-
loka PQ, sxmo PH =6 cm, QC =T cm,

Maro: alB,aNP=c,AcB,Bea,AB La.
HosecTn: AB € f.

Hosedennsa. Hexaii nnomuun o i f B3a€MHO neprenan-
KynapHi (puc. 5.35). Toxni nesaka nnomuHa ¥, KA OepreH-
JAUKYJIADHA [0 OPAMOi ¢, HEPETHHAE IX MO NMepPHeHJUKY-
JAPHHUX IpaAMBX a i b,

Puc. 5.35

Orxce, nasoa L bra b L c. Tobro b L a. ¥ nnomuni p
uepes3 TOYKY A npoBezieo AB | o. 3a macaigkom, ABi npsa-
Mi, mepuneHANKyJIApHi no oxmiel i Tiei camoi miomuEM,
OyayTe napanensHi. AB || b. Or:xe, BoHE JeKaTEL B OfHIN
miromuHi. ITokaxkemo, mo me mwromuea . Axmo oxxa 3
ABOX MapajeibHUX NPAMUX NEPEeTHHAE Y IJIOMIUHI IMps-
My ¢, TO i Apyra nepetuHae ii. 3BiiCH BUIIIMBAE, IO TOU-
kKa B mosuHHA HajlexaTH npawmii ¢. Tozi Bora cminpra
JAJIS ABOX IUIOIIWH. AJle SKIIO ABi TOUKH A Ta B HarexaTh
B, To Bca mpama sanexuTs B. II. B. 1. Teopemy dosedero.

Pemiry BnactuBocrei JO0BeAiTEL camMocTiiHO.

=6 cm. i



Haso: u_LB,anB=c;PH_Lc,Hec;QCJ_c.CEc;PH=6cu,

QC="Tcm, HC=6cm.
3manra: PQ.

PH 1 ¢, To PH L B, ssigc:
PH | HQ.

APHQ (ZH = 90°) — npamo-
gyramii: PH = 6 cm — KarerT,
HQ - warer, PQ — ri:)lo'r;rry-
3a (myxasmii Bigpisok). Fos-
raaEemo Ha mromusi B AHQC:
QC 1 ¢, a orxe, QC L CH, Tomy
/QCH = 90° i AQCH — mpsimMo-
KYTHHIA. :

3 AQCH (£C = 90°): QC =
=7 em — xaret; HC = 6 cM — Ka-
rer; HQ — rinorerny3a, AKa € He-
pigomum Karerom ja APH Q.

3 AQCH: HQ? = QC? + HC? =
=49 + 36 =85.

3 APHQ: PQ? = PH? + HQ?=
=36+85=121.

3pigcm, BpaxoByHOdUH IO
PQ > 0, maemo PQ =11 cm.

Bidnoside. 11 cm.

Bnpagu

Pumc. 5.37
A) TlapasenbHi;
B) nepueHAUKYJIAPHi;

Ockinsxkn o L B, PH c a,

A At AR TN
OMY GaVic (<l
3,

Jlns KOMHOI reoMerput-

HOi 3ajadi BaXKAMBO MODY-

AyBATH JAHOIOT JIOTIYHAX

MipkyBasb. Y Iid 3a7a-

gi pa)xamBo mobaYWTH HE

Jume NPAMOKYTHI TPHKYT-
HUKM Ha momuHax o i f, a
# BHKOpHUCTATH OBHAKY Ta
BJIACTHBOCTL NEpHeHAHKY-
JAPHUX IIOIMH. ¥ TAKUH

crocif MOKHA BHHTH HA HO-

Bl TPAMOKYTHHH TPHKYT-

aaxk PHQ um QCP, TpeTio
CTOpPOHY HKOro 3HAXOAATH
3a BigomuMm i aaai':,ueﬂgm i3
xaTreroM. ¥ OBOMY YH B 1H- |

momy BEnagry PQ sanmma-

€ThCHA MOXHUIO0K, MiHAIOTHCA
Jume NepueHguKyaapha A0

BigmoBigEUX ILIOIHAH O ip
Ta MPOEKIIil HOXHKJI0l Ha IJIO-
MUHY o 9¥ Ha IUIOMAHEY B.

5.64°. Ilnomueu B i y nepeTHHAIOTECA
no nmpawmiit ¢ (pme. 5.37). H:I_Io:qnna o
nepHeHANKYNAPHA O NPSAMOL € 1 nepe-
THHAE IJIONUHY B IO NpAMIX M, & MJI0-
M@HY Y — [0 IpAMii 1, TPAIOMY M il n.
VkasiTs B3a€MHE pO3MIIEHHA IO~
muH Piy.

B) nepeTHHAOTHCA, aje He nepHeHAuKyAAPHI.

. §54.Hepr

5.65°. Jlano aBi uromuew o i B, AKi nepeTwHATHCA 0 TpaAMii I
Ha niomuni a gexars Touxkn A i C, a Ha romusHi f — Touxkm BiC,
npuyomy AC 1| BC, 1 L AC, | | BC. YKaXiTs MOXJINBE B3a€MHE PO3-
mimeHHs naomuH a i f.

A)anp; Blalp; Bla=p;

5.66°. [lano mapanenorpam ABCD i
AACK. KH - Biapisoxk nuomuau AKC,
rouka H € AC (puc. 5.38). Bubepirs
YMOBY, 3a KO0 MOKHA CTBEDIKYBaTH,
o mromueE (AKC) i (ABC) nepresnu-
KyJApHi.

A) KH — mepniana AAKC i BH 1 AC;

B) KH — Bucora AAKC i BH | AC;

B) KH — 6icexTpuca AAKCi BH 1 AC;

I') KH — nosinsauit Bigpisox mromusn (AKC)i KH | AC;
1) KH — nosineuuii Bigpisok muomusau (AKC)i KH | (ABC).

5.67° Vxaxire ABl mapu nepHeHAMKYJIAPHUX IUIONAH Ky0Oa
ABCDA,B,C,D, (puc. 5.39).

o lp.
K

Al

Puc. 5.38

®

: A)(ADD,)i(BB,C,); T)(BCD)i(A,B,D,);
: B)(CC,D,)i(BB,C);  [TI)(A,AB)i(C,CB).
B) (B,BA)i (DD,C,);

i

|
§
‘

Puc. 5.39

Puec. 5.40

5.68°. IlmomuEN, B AKUX JeKaTh napanenorpam ABCD i Tpame-
in ADKL, nepnesaukyasapsai. BH — Bucora napanenorpama. Ilo-
(rasTe y BigmoBigHicThs A0 KokHOI mapu npsamux (A-II) ixue B3a-
¢mue posminiennas (1-4) (puc. 5.40).

A) BH i LH; 1) Mumobixai; A
B)ADiKD; 2) mepeTUHAIOTHCH, aJie He B
B)BH iKL; OepHeHAuKYIAPHi; B
I BCiLK; 3) napanensHi; T
J\) BHiHK. 4) nepneHANKYNAAPHi. bi




' Momynbs  NEPHEHIUKYISPHICTH MPSMUX I TIJIOIHH. ..

onnix TpukyTHUKiB ABC 1 ADC

i iBHOCTO
SO0 Hmon, P A — weniams: AABC, BM = b:ai

nepneHAUKYJIAPHL (pHC. 5.41). B

O6umciTh fOBXKUHEY Biapiska BD.
B) 5 cMm;

A) 10 cm; B) 5v2cm; T 2,5~f§ ev; M) J5 en.

4
sy W o AL D

Puc. 5.41 Puc. 5.42

570°°. TLnomuan keagpatis ABCD i MN QB }E[epnennnnynapni, 3
BC =5 cm (puc. 5.42). O69uCIiTh JOBKUHY pigpisxa AN.

A) 52 cM; B) 5J3cm; B) 5J5¢cm; T) ov5 em; N 345 cm.
yrauka ABC (£C = 90°)1

5.71°°, [11omuHA IPAMOKYTHOI'O TPHK

i Bazpara
atra ACPR nepuneHAAKYIAPHL (.plzIC. 5.43). C'rppo_na K :
g?l\ipriuo'renysaAB =10 cM. 3HAKAITH JOBMKHUHY BIIDI3KA BP. {
A) 6 cv; B) 10 em; B) 8 cm; T) 14 c™m; ) 12 cm.
M
A
|
K —-
ﬂ 3 - N
C
Puc. 5.44

Puc. 5.43 .
5.72°°. Bigpisox MK mepueHAUKYJISPHAR A0 TIJIONIAHK IPAMO

' KYTHOTO rpukyTaaka ABC (£C =9-0°): KN | AC,AK=KB,AC=12cMm,
MK = 8 cM. 3HalfiTh JOBXKHUHY BIAPISKA MN (puc. 5.44).

B) 16 cm; B) 14 cm; 1) 10 cm; |
B 573°. Inomuen piBHOGEAPEHUX TPHKYTS
gukis ABC i ADC nepueHIMKYJIADHL
U (puc. 5.45), AC — ixaa crispHa ocHOBa. BK - _-
\ ¢ wmeniana AABC, BK =8 cm, DK =15 cu. 3uails

mScu,;

A) 20 cm;

AI AiTH HOBIKHHY BipisKa BD.
A) 8 cm; B) 17 cm; ) 11,5 cm.
o B) 15 cm; T) 23 cv;

5.74°. laro Tpu pisHi miomuan o, B i . Bigomo, mo o neprenu-
KynapHa 1o B, a p nepneHAUKyIApPHA 40 . flKe B3acMHe PO3MileH-
Ha naomuH o i @? (Bignosias obr'pyuTyiire.)

5.75°. Ilnommau kBagpara ABCD i npamokyTHOro pisHo6enpe-
Horo TpuKyTHHKA ADK (ZA = 90°) nepnenauryiaapri. Cropona
KBazpara fopiBHIOE 2 cM. 3HaULITE HOBXKUHY Bigpiska KC.

5.76°. Touka S He HaNEKHUTH IJIOIUHI NPAMOKYTHUKA ABCD.
SB 1 BC1i SB | AB. loeeniTs, mo miomuua (SAB) nepnesguky-
nfApHa no wiromuay (ABCD).

5.77°. 3 sepmiun A i C rpukyTENKa ABC npoBe/ieHO 1Ba BiApisKH;
NA 1| AB, MC 1 AC, npuuomy NA | MC. loseniTs, mo niaomuaa
(ANMC) nepneHguKyAsApHA g0 mromuau (ABC).

5.78°. Biapisox MC — nepueH UK yIsD A0 IIOMUHY TPUKYTHAKA
ABC, MD | AB. [loseniTs, mo miuoiiuau (MCD) i (ABC) nepneHau-
KynsapHi.

5.79°. IlepneHANKYNADHI IJIOMUHEKA 0 i B mEPETHHAIOTHCH IO
npamii a. ¥V miomuHi o IpoBeNeHa MpAMAa, NepueHAuKYIapHA A0
npavoi a. loseniTs, mpe ns npsiMa nepresgHKyISpHA i A0 mIonu-
nu fB.

5.80". IloBexiTs, 0 KOJIM ABi IJIOMMHEHU, SKi IepeTHHAIOTHCH,
1epIeHANUKYIAPHI 10 TPETHOI, TO IPAMAa IXHBOTO NePeTHHY NepIeH-
JINKYJIAPHA 0 i€l IIoIMHHEH.

5.81". Tpu NIOIMEA NONAPHO HepUeHAUKYAsapHi. [loBeaiTs, mo
lpsAmi IXHBOTO IepeTUHY TAKO0XK IONAPHO MePHeHIHKYIAPHI.

5.82*". Binpisox 3aBROBXKKY 25 ¢M ONHMPAETHCH KiHOAMY Ha ABL
nepneHAUKyRApHI mromuey. Bigcrani Big kinnis Bigpiska o mwuo-
e gopiBHOOTE 7 cM i 15 cm. O6umenirs npoexnii Bigpiska ma
WOMKHY 3 TUIOIIHH.

5.83*. Biapisok 3aBAoBKKH 25 CM onEpAETHCA KiHNAMK HA ABI

. JepnesAUKyAApHI mrommanR. IIpoexnii Biapiska Ha mi TILIOITAHNA

JopisEIOOTE 24 cM i 20 cM. O6uncaiTh ZOBKHAHY NEPIEHAUKYAAPIB

O JAHUX TIOTIMH.

5.1. fdx mepeBipuTH 3a AONOMOrOI0 BHMIpIOBAHB, YH €
HneprneHauKyIAPHOO IO MiJJIOTH JiHid, no AKil 3’exHy0OTHCH
. 1Bl cyMixH]L cTiEg KiMEaTH?

5.2. fix mepeBipuTH 32 JOMOMOIOKW PYJETKU BEPTHKAIE-
HicTs cToBnA?

5.3. flx nmepeBipHATH, YK NEePHOEHAUKYIADHA NACHIHHEA KO-
Jieca o oci, Ha AKy BOHO HacamKeHo?

5.4. Yomy 6ypyNbKH, AKi 3BHCAIOTEH 3 AaxXy HaBeCHi, MOX-
HA BBayKATH IapajeIbHUMHU MiX c06010, HEXTYIOUH IXHLOIO
TOBIIAHOO?




NPUKNAAHI 3ALAMI

5.5. ITiz uac BUKOHAHHA 3aBJAHHSA 3 BUSHAYCHHSA BEPTHKAIb-
HOCTi CTOBIIIIB /UId NapKaHa y4eHb IepeBipuB BePTHKAJbHICTE
[OepIIoro CTOBMYMKA, & Jauil, BUMIPIOIOYH BHCOTY KOMKHOTO
CTOBMIA TA BiACTaHI MiX CTOBNIAMM BHM3Y 1 Bropl IPUHMHSAB
pimeHHS IION0 BCTAHOBJIEHHA ixHBOI BepTHKaIbHOCTI. Y1 mpa-
BUJIbHO BAKOHYBAB 3aBJaHHA YIeHb? : ;

5.6. YoMy moBepXH#A JBepeil, He3aJeKHO B1J] TOTO 3aTHHEH]
BOHU UM BiguuHEH1, po3MilieHa BEPTHKAJIBHO A0 migmoru?

5.7. HaouHOl0 MOMEJII0 NEpHeHIUKYIADP-
Hoi mpsaMoi i IIOIMHEYU € KoJjeco 3i cuunAMU
ta pice (pme. 5.46). Bics mepmeHAUKY/IAPHA
o xosxuol couni. ITixg gac pyxy KoJjeca cnuml
ONHUCYIOTH IUIOMMEY KPyTa, Ha AKii MiCTaTh(;a
Gessiu BifpiskiB, Mo NePETUHAIOTECA B ofiHi#i
rouri. KIIO0 Bick po3MilIeHO MOPUSOHTAJIBHO,
ro B siKiit mromuHi Gyae obepratuca Komeco?
Yomy? it _

Braszigia. Y IIOmMuAH], NIePIeHARKYIAPHIK [0 0C1 KONeca.

5.8. JecAaTHKIACHUKH BUKOHYIOTH HA ypoui disuIHOL KYAbTY-
pu crpubxu y Bucory. [lizcTaBKoIo 414 IIAHKH € KyOu 3 pebpoM
25 ¢M i IpAMOKYTHI napajejeninesyn, OCHOBA AKUX 26x2bcm, a
Bucora — 50 em. Ak opranisysaTn cTpUOKH y BUCOTY HA:

1) 125 cm; 2) 150 cm; 3) 175 cm? : :

5.9. Ha pucysxy 5.47 306pakeHO ABa BEPTHKAJIbLHL CTOBIH
Ta ixui Tigi. .

Ba nuMH JAaHUMHM OOTPIOHO 3HAWUTH IOJOMKEeHHSA _,._r.!;mepena_
cBitia (IaMIIOYKH, JiXTaps) Ta #ioT0 OCHOBH (npo_elcn,u Isepe-
J1a CBITJIA HA TOPUBOHTAJIBHY IJIONUHY). Poap’sakiTh 3aa49y Ta
naiiTe BiANOBiAL HA 3aTTUTAHHA. : y

1) Yu icToTHO, M0 CTOBIIA BePTHKAJIBHI? o

2) Yz icTOTHO, 10 ILIONIKXHA, HA AKY NaJAIOTh T1H], FOPASOH=
TanbHA? _

3) Yu Bei faHi, HaBesieHi HA PUCYHKY, € Heoﬁmm'.l’un? :

Pozé’azanns. Iobynom, HeoOXimHI s DPO3B A3YBAHHA
OCHOBHOI 3a71a4i, IpeCTaBJIeHO HA PHCYHKY 5.48.

Pnc. 5.46

Puc. 5.47 Puc. 5.48

Jna sHaXOKeHHA MOJIO)KEHHA CBiT/Ia HAIIPAM CTOBIIB He
MAa€ 3HAUEHHdA; JJIA 3HAXOMXEeHHSA MOJI0MKEeHHsI OCHOBH JJKepe-
Jia cBiTJyia moTpibHO 6yTH BIeBHEHUM, IO CTOBIM BEPTHKAJIBLHI.
FIKIIo cTOBIM BEPTHKANBHI, & TiHI HaZalOTh HA FOPUSOHTAILHY
IUIOIUAHY, TO AJIfA PO3B’A3YBaHHA 3a7adl AOCTATHLO 3aJaTH HA
PHCYHKY OJHMH CTOBI i5 TiHHIO i IunIe Hanpam TiHi Bifg APyroro
CTOBIIA.

5.10. Kpyrauit cTin HAKPHTO KBAJPATHOIO CKATEDTHHOIO 3
TOHKOL TKRAHWHH (IeHTp KBajpaTa 36iracThcs 3 HMEHTPOM KpYy-
ra). Ha ckinbKH KyTH cKaTepTuHHU 61 de 10 Oigmoru, Hix ce-
penunu ii cropin? IlpuitEATH CTOPOHY KBajpara (CKaTepTHHH)

3aa.
a(x/2-1)
2

Bidnosidb. ~ 0,207a.

5.11. IlepuenauKYAAPHICTE CTIHH IePeBiPAIOTEL 33 OMOMO-
TOX0 BHCKa (IIHYp 3 TArapuem). AKIo Bil mIiibHO IpHUIATae 10 il
MOBepXHi, BBAXKAIOTH, [0 BEPTHKAILHICTS BUTpUMaHo. Yn mpa-
BunbHO ne? Ha yomy rpyaTYeTRCH TaKH# cnocib nepesipku?

Brasiera. SIXmo miom@Ha OPOXOAMUTH Yepes IpAMY, AKa
nepHneHAUKYJIAPHA A0 iHNI0l UIOIWHY, TO Il IJIOIIWHY IIePIIeH-
AUKYISPHI.

5.12. fx samiruTH NiHii, no AKUX ToTPi6HO BigMHUAATH Yac-
THHY 6aJKu, mob miIomrHa posnuTy 6yjia nepuneHanKyIgpHoo
o Oyas-akoro pebpa miel 6anku?

Bidnosgidv. 11106 posumn 6ys mep-
NeHZUKYNAPHUM Io Gpycka, depes
TOuKY A pebpa ciif npoBecTH nepueH-
JHEKYIAPHO N0 HOro npami AB ra AC,
a moTiM POSIHJIATH IO HUX GPYCOK,

5.13. Tpeba mepeBipuTH, YU mep- Puc. 5.49
NeHANKYAAPHI ogHA 10 oxHOI cycimmi cTriau B kimuari. AK BH-
KOpHCTaTH A1 nsoro reopemy Iligaropa?

Posé’asannsa. Ilpunycrumo, mo cTisn y KiMHATI BepTAKAIL-
Hi, a mignora ropusonTansEa: [lo HHXHEEOMY Kpao CTiH Bif TOY-
KH, SKa JIEKHUTH Ha JiHil IXHh0r0 mepeTuRy, BiaKaagemo Bigpis-
xu AB ra AC 3aBnoBxku 3 Ta 4 HOBiIbHI oquHuUI (HATPUKIAT,
AenumeTpie). Bigpisku OyayTes nepueHAHKYIADHEMH A0 JiHIT
nepetTuHy miaomuH ctin. Toxi KyT, AKK# yrBOpHUIN NOOYAOBaHI
Bifgpisky, — Oe MiHIAHUE KyT ABOIPAHHOIO KyTa MiM cTiHamwm,
i Bin 6yse npAMEM TOAL i TiITBKHM TOZi, KOMM AOBKHMHA BiApis-
ka BC popisHIoBaTHME 5 OMUHHALAM.

5.14. Ilp6 mepeBipUTH BEePTHKAJBLHICTL CTOBIA, cCHOCTEpe-
JKeHHS BeYTh 3 ABOX MYHKTIB, AKi He MeKaTh HA OAHIN nNpAMiH
3 ocHOBOIO croBma. O6r'pyHTyiiTe TaKuUii cioci6 nepesipku.

Brasisxa. CxopucraiiTecs 03HAKOKH NEPHEHAUKYNAPHOCTL
npsaMoi Ta NJICIAHHA,




5.15. Ha HeZOCTYymHOMY Y3BHIIIIL _BCTAHOBJIEHO BHCOKHI
croBn. Sk 3a JOMOMOTOI0 BECKA MepPeBIpUTH #oro BepPTHKAJD-
mc:’ﬁ;a’uaaum. JlocTaTHLO HEePeBipUTH, IO CTOBI 3HAXOAUTE-
cs B OfHi# IUIOMMHI 3 IEAKOI0 BEPTUKAJIBHOIO JIHIEIO, a Tar:o:;zc
B oxHi# mromuHi (irmii) 3 AEAKOIO 1HIIOO nep'rnxa:;:lénom -
gico, Axmo posMiCTATA BHCOK MEpel cot}?m_'rgfc, 17, nep:jgl_
KiEIi BUCKA TA CTOBIA OMMHAIACA HA OHIH JIIHIL 3 OKOM, TO
wii BEcKa Ta croBna mopuHHI 36irarucsa. OGrpyETYBaHHAM I1HO-
ro crocoby nepeBipKu €, o-nepiie, Te, mo BePTUKAJLHUM CTOBI
[OBUHEH JIC)KATH B OfHii IIOMMH] 3 JOBLIBHOIO BepPTHKAJNbLHOIO

|8 ximonitcy seonempli

Aby-ns-Datx Omap I6u I6paxim
ems-Xajiam (1048—1131)

Aby-np-Parx Omap I6m I6paxiMm enn-
Xaiiaim — BHEATHHWH CepeJHbLOAa3iaTCHKHIL
yuenuii i nmoer. Haykosi npani npuceadeni
MaTeMaTHIi, acTpoHomii, (imocodii. Ba-
IIPOMOHYBAB JleTalbHY Kaacudikariio i Teo-
piro rpagiunoro poss’szysaHHs KyOiuEmX
piBEsAHb. OcobmMBYy yBary npuaiiss Teopii
napaJjieIbHUX NPAMUX 1 Bepiie ABHO 3aMmi-

npamoio. ITo-apyre, AKIIO IBi mapaJienbHi [rp.!mi NieKAaTh y ABOX
[IOMMHAX, AK] IepeTHHAITHCH, TO Il IpAMI napaJieJbH1 JiHIL

TlepeTHHY ILIOIMMUH.

5.16. [opu3oHTANbHNI IPOMiHb, nmapajieIbHHHA MJIOIMHL OA-
; HUX J3epKaJl, B
HOTO 3 IBOX BEPTHKAJIbHUX ILIOCK X
npyTroro A3epKaja mo NpaAMii, AKa nepres/NKyIAPHA A0 ILJIO
[IAHY [epIIoro Asepkalia. BHA#AITE KYT MK A3epKaIaMH.
Brasiexa. CxopucraiiTecs 3aKOHaAMHA BigOMBaHHA CBITIA.

Bidnosids. 45°.

5.17. Topru3oHTANLHAK NPOMiHB BigbuBaeTHCA Bil ABOX Bep-
THKANBHAX MJI0CKHX Asepkai. [IpaaoMy, CIIOYATKY npom.m;. €
napajie bHUM IUIONIMH] OHOrO A3€PKATa, a MCLA ABOX BinOH-
BaHb — IUIOMIKHI APYroro A3epkana. 3HAKMITE KYT MK A3epKa-

JaMH.
Bidnoside. 60°.

5.18. Ksajparay cTanbHy miaTopMy TOBIIUHOIO bmi n.rm.-:_::
meio 4 M? mifiBinIeHO TOPA3OHTANLHO HA YOTHPHOX Tpocax. _,1103-:;
scHHA KOKHOrO Tpoca 2 M. OGUMCHiTL KYyTH HAXHIY TPOCIB /0
maTdopmu. Yu BMICTHTBCA Ha IO naThopMy IUIIHAPHY

6ax, eucora axoro 0,9 M, a fiaMeTp OCHOBH

Bidnosidv. 45°; 6ax BMicTETECA Ha IIATGOPMi.

in6uBaeThCA BiJ

suB V nocrynaris EBkixiga 6insm npoctam
TBep/AxKeHEAM. MoxHa BBA)KATH, IO camMe
BiH ymepIie BHBIB JesAKi TeopeMu HeeBKJIi-
noBux reomerpiit Jlobawercskoro i Pimana.
4 CeiroBy cinaBy mpumecnu Owmapy Xaiiamy
, iioro uynoBi pybai, sKi o npaBy HajdexaTh

“fad 10 meneBpiB cBiToBoOl Jipuku. MartemaTuy-
Hi TBOopE Omapa Xaiiama, ski gifimmau xo

HAIIHX AHIB, XapaKTepHU3YIOTh HOr0 AK BHAATHOIO BYEHOrO CBOI'O
qacy.

Muxona Isanorsu JloGagercnimi
(1792-18586)

3i ecix mos ceimy Hailkpawoio € Mosa mame-
MATNUKU.

M. 1. JIobauescermi

Hapopusca M. 1. Jlo6auesceruit v Hux-
HeoMy Hosropoxi B poxausri semiemipa. «Biz-
HICTh OTOYMJIA HOTO KOJHMCKY», — 3ragyBaB
ONIMH 3 BUKJIAZIaYiB HAYKOBIS. AJjie CTaH po-
AuHY e Ginsine moripmmBesa micas cmepTi
Barpra. MaTy sanmmuiacs 3 TPbOMAa MAJHMHU HiTHMH Ta, PATYIO-
‘incA Bij KpaiHbOl GigHOCTI, mepeixana xo Kasawi 3 magiero orpu-
Mot miaTpuMky poxuuiB. ¥ Kasami M. JloGaueBchbKuil MpoKHB
MiiiyKe BCe KHTTA. 3aBAAKH CBOIM (hbeHOMeHa BHUM 3Ai6GHOCTAM
Wi y 14 pokis 6ys 3apaxoBanuii 10 yHiBepcurery, y 18 pokis cras
Maricrpom, y 21 — ax’ioEKTOM (gomerTom), y 23 — npodecopom. 3
oo vacy mounHaeTbeA Horo 30-piuna npodecopeska AisapHICTE
¥ pignomy yHiBepcHTeTi, PEKTOPOM AKOTO BiH 0O6MpaBCs IMIiCTH pa-
Wl nocmis.,

B icropiro maremarurn M. JloGaueBchKkmit yBifimoB Ax mepina
MojnHa, AKa BHCTYNWJIa 3 HOBOIO TEOPi€I0 reomMeTpii, THM caMum
Wnoosae cobi mouecHe sBamHA «KomepEuk reomerpiis. Jlo6a-
NONCHKUE 3pOOHMB CMIIMBHMI BHCHOBOK IIPO Te, IO MOXK/THBE iC-
Wynanua reoMeTpii, AKa IPYHTYETHCA Ha 3alepedeHHI akciomm
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napanensHocri Esximifa. Yce XuTTA BiH NPUCBATUB CTBOPEHHIO |
miei «yaBHOI reoMeTpiis, AKa 3apa3 HasMBAETHCH reomerpieio Jio-
faueBchbKoro. ¥ miit reomerpii Ko AaHOI MpsAMOI MOXKHA IMPOBECTH
HecKiHueHHO 6araTo NpAMHX, il mapanensHux. Lle Gysna cnpas-
sHA peBomionis B Haymi. «Jlerme 6yyio 3ynmMHATH Conne, jer-
me GyJio 3pyIIHATA 3eMJII0, HijK 3BeCTH napanenii Ao CXOHKeHHA»
(B. ®©. Karan).

3a JKHUTTA BUEHOro #WOro reHiansHi igei He GyimM COPHHHSATI,
TFeomerpia JloGaueBCHKOrO OTpPUMAaa NOIIAPEHHS JHINE HUepe3
15 poxkis micss #oro cMepTi, KOJIA HaPeIITi CTAJO 3po3ymMino, 1mo
«Jlobauescskmit 6ys me mume Komepruxom reomerpii, ane i Ko-
nepHEUKOM ychoro Hamoro mucierss» (E. T. Benn). .

Teopr ®pinpix Bepnﬁ:apn Piman
(1826—1866)
Mos zonoera pooma — Ho8e PO3yMiHHA 6id0-
MUux 3aKorie npupodu.

T'. Piman

I'. Piman — moauea 3 GIMCKydo010 iHTYI-
mieo. CBOEIO BCEOXOMIIOIOYOI0 IeHiaNlbHICTIO
BiH IepeBepIIye Beix cBoix cygacHukis. Tam,
Ae mpobyamriacs Horo mikaeicTh, BiH 3aBMAN
OpUCTYHNAE A0 HOCHIJPKEHHS IO-HOBOMY,
fforo He CTPUMYIOTH Tpajumnii, BiH He BU3HAE 0OMEKYBANBHUX Pa-
MOK AKOICh CHCTEMH. ?

Hapoauscsa BueHuit y ceni Bpesesnenn nobmuzy micra JlaHeH
6epr (Husxaa Caxcoris) y cim’i j0TepaHCEKOTO NACTOPA. Bim pie
XBOPOGJIMBUM XJIONYMKOM, BipisHABCA BiJ O/[HOJITKIB HECMiJI¥
BicTio Ta ckpoMHicTo. ¥V mkoui Piman He OyB OauCKyYHM YIHEM.
3a GaskaEHAM 6aTbKA BiH BCTYIMB HA Teosorivamii paxynsrer I'er-
TIHPEeHCHKOTO YHiBEpPCHTETY, ajie Aye IMBHAKO HOro CXHJIbHL
Ta MiKaBiCTh O TOYHUX HAYK B3SJIH rOPY, i MOJOAMA CTYAEHT
pimmus moBHiCTIO MpHCBATATH cefe MaremaTHmi. ¥ 25 pokis
3aXHMCTHAB [AMCEpTaIif0 i OTpEMAB CTYIiHE JOKTOPa MaTeMaTH
y 29 6ys npmsHaueHmil mpodecopoM yHiBepCHTETY B TerTiHr
JIume 15 pokip TpuBana HaykoBa JisnbHicTe PiMana, ane ii
3yJIBTATOM CTAB 3HAYHHI BHECOK MaliKe B yci ranysi MaTeMaTy

HagseuuaiiHO BeNHMKHWIH BIUIMB HA PO3BHTOK MATEMATHYIHHX
disuunnx igeit mana npans Pimama «IIpo rinoresu, mo JIeKATh |
OcHOBi reoMeTpii», B AKi# BiE faB Kiacupikaimiio BCiX icHYIOUK
BHIB reoMeTpii, BKJIIOYAIOUH BiKe 3HaiileHi HeeBKJIiIoB1 reoMeTpl
i TOKAa3aB MOYKJIMBICTH CTBODEHHS HOBHX I'eOMETPHYHHX ITPOCT(
piB. Yenixy B Hayni Piman gocAr 3aBAAKH CBOEMY VHiBEepCATIBEHOM
MiAXOAY /0 ABUIN IPAPOAY, HE3BHYAKHOMY BiAYYTTIO i posymiHk
3B’A3KIB MiX, AK 3JABAJOCSA PaHille, PiZHOPIHAMA ABAIIAMH.

1. HR.i IpaAMi IPOCTOPY HA3UBAIOTHCSA NEePHEHIUKYIADHAMM?

2. CKinbKM NPAMHX, NEPHEHAUKYIADHAX A0 AaHOI IPIMOT, MOXK-
Ha IPOBECTH Yepes TOUKY miei mpamoi?

3. CKinbKY NPAMHX, NEPHEHAUKYAAPEAX 0 AaHOI IPAMOIL, MOXK-
Ha IPOBECTH Tepe3 TOUKY, L0 He JIeIKUTh Ha i npsamiin?

4. poaminteni ABi mpsaMi mpocTopy, AKi MePHeHAUKYJIAPHI 10
oxHiel i Tiei camoi mpamoi?

5. flka npaAMa HASWBAETHCA NEPHEHAUKYIAPHOIO 0 IIONTHHNA T

6. fhc CIPOINYyE€ BUMOTH IEePHeHANKYIAPHOCTI IPAMOI i IIOIIUER
ixHA ogHaKa?

7. Yu MOXXHA CTBED/)KYBATH NPO NEPHEeHAMKYAAPHICTH mpAMOL
A0 ILIOMKEY KPYra, AKINO BOHA NePIeHAUKYIAPHA K0 OJHOTO 3
#oro piamerpin?

8. Yu mMokHA CTBEDAKYBATH IIPO NEPUEHAMKYAAPHICTH MPAMO] i
IJIOIMAY NapasesorpaMa, AKI0 BOHA IEPHEHAHKYJIADHA JO
KOxHOI 3 iforo giaronasseii i TpoxXoauTsL UYepe3 TOYKY IXHBOIO
nepetTuny?

9. Bigomo, mo npaMa ¢ DepHeHANKYIAPHA A0 AesKol mpamoi b i
IJIOmuUHH 0. fIKe B3aeMHe poaMimeHsas opamoi b i murommuay o?

10. IInomuua y mepeTHHAE IUIONIMHY O, ajle He NepeTHHAaE ILIOMH-
HY B. fike B3acMHe po3MimeHHs IIOMHKH o i B?
11. fAxi xBi NIOMUHEN HASUBAIOTLCA MEPIEHANKYIAPHUMHA?
12, Yu moxHA IPOBECTH HPAMY, HEPIEHAUKYIAPHY A0 KOMHOI 3
ABOX ILIOIIMH, AKi IEPeTHHAIOTHLCA?
13. Hnafa BiApisoK HA3MBAIOTH NEPHEHAUKYAAPOM JO IUIOIIUHHE, &
AKUH — HOXUJION?
14. 51k no6yayBaTH IPOEKI[i0 MOXUJIOL HA IIONIHHEY ?
15. ChopmymioiiTe TeOpemMy mpo TpH NepHeHAHKYIADH.
16. fAx I.JC:piBHHTH AOBKHMHM IOXHUJIUX, IPOBeeHUX O IJIOIHHEH 3
OAHi€l TOYKH, MAIOYHX JOBXKHUHH IXHIX OpPOoeKIiin?
17. Sk MOPiBHATH OBKHWHM NMPOEKIiil MOXAINX, MAIOYHN AOBMKHHHN
MOXHAJINX, TPOBEJeHUX /0 ILIOIIHNHA 3 ONHiel Tournu?
. Um mMosKe nepHeHANKYNAP MATH GiabIry AOBMKHHY, HiX IMOXHU-
Jia, AKII0 BOHU IIPOBeJieH]l 3 oaHiel TOUKH?
. Uu MoKe mpoeKIiA MOXMI0] 6y TH ZOBIIOK 3a CAMY IOXHIY?
Y IPAMOKYTHOMY napanenenineni ABCDA,B,C,D, cnoxyannn
TOYKH A, i B. K mosicEuTH, mo A,B | BC?
. Uu 6yzne y mpaAMOKYTHOMY mapajesenineni Bizpisox D,C nep-

MeHIUKYIApHUM 1o BC?

. Bigomo, mo miommen o i B — nepnesaukynapri. Yn KoxHA
npAMa IJIOIAHH 0. OyAe nepueHguKyIAPHOI0 A0 miaomuHu B7?

1 Goometrija, 10 Kl (Bijanina)




. NEPHEHIUKYJISPHICTD IPAMUX I TJIONIUH. ..

23. Bigomo, mio npAMa ¢ Nepunes uKyAspHa J0 IIoMuHEN [ i Haxe-
JKATE IIomuHL o, Yu MOXKHA CTBeD/YKYBaTH, IO IJIOMAHA O
neprneHAuKYIAPHA K0 IUIomuHN B?

© Yaemuna 1
3apnamas 1—16 maroTs BapianTH BignoBinei, 3 AKX NPABAIIL-
ga ik OJIHA a6o xonkperna kiaskicrs. BuGepite npaBnibay
BiIOBiAL.
1°. JlaHo mpaMYy m i Touxky M, mo JIexuTh Ha Hil. YKaKiTh Kiib-
KicTh IpAMEX, N0 TPOXOJAATH Yepe3 TOUKy M nepneHAuKyJIAPHO
IO IIPAMOL m.
A) Opna; B) Tpu; I') 6eamiu; 1) :xomHOI.
2°, laxo nuromuny o i Touky O € 0. YKa!XiTh KIIbKIiCTh IPAMHX,
IO IPOXOAATE yepe3 Toury O neprneHAuKyAsSpHO A0 IJIOMIAHHA .
A) Onna; B) gBi; B) Tpu; I') 6esmiu;  [I) *xoxgHOI.
3°. laso IIOmMHEY O 1 TOURY @ ¢ ®. YKaXiTh KINIBKICTh IPAMAX,
1110 IPOXOAATH Yepes TOUKY @ mepreH UK YJIAPHO A0 IIOMHUHHA ©.
A) Opna; B) nBi; B) Tpn; T') 6eaniu; 1) :KommHOi.
4°, Ipama AM DpoxoauTh Yepes BepIIAHy A TPHKYTHUKA ABC
i AM | AB, AM | AC. YxaXiTh B3a€MHe pOSTAIlyBaHHHA NPH-
moi AM i nnomuen TpuKkyTHAKa ABC. '
A) Tlpsima napajesbHA INIOMUHI TDUKYTHAKA;
B) npsama JeXuTh HA ILIONUHI TDHKYTHUKE;
B) npaMa nepneHAUKYAAPHA 10 IJIOIIHHEA TPUKYTHUKA; 1
I') npsiMa nepeTHHAE IUVIONIUHY TPHKYTHHKA, ajie He NepIeHn-
KyJidapHa o Hei., b
5° Ilpama M B nepuneHAUKYJIAPHA A0 IJIOMWHYA NPAMOKYTHHKA .
ABCD (puc. 5.50). BubepiTs npsaMi, AKi nepoeEIAKYIAPHI 0 OPA-
moi MB. '
1) AB; 2)AD; 3) BD; 4) DC; 5) BC; 6) AC.
A)1,8i5; B)2,4i6; B)1,2i5; I)3,4i6; [M)1,3i6.
6°. Ha pucysky 5.51 s06paskeno npaMoKkyTHEK ABCD, S ¢ (AB( .,
SB 1 (ABC). BubepitTh TPDHKYTHUKH, ¥ AKAX OfWH 3 KYTiB OPAMAH
33 TEOpPeMOIo PO TPH NEePHeHUKYIADH.
1) AASB; 2) AASD; 3)ASBD;

B)2i4; B)3i5;

__Tecr Ans camoKoHTPONIo

B) nsi;

4) ASCD;
I)2i6;

5) ASBC.
m1id.

A)1i3;

el 0ol

WL Puc. 5.50 Puc. 5.51

7°. Bigpisox KC mepneHuKyJIApHMI 4O IJIONMHEA IIAPAJIENO-
rpama ABCD (puc. 5.52). VkaxiTs BsacMHe POSMIiIeHHA MIOMUH
(KCD)i(ABCD).

A) Ilapanensri; B)nepnesauKynsapHi;

B) sbiratorbcs;  T') mepeTHHAIOTHCH, ajle He NePIeHAUKYIADHI.

8°. 8 TouKM A N0 IIOIUHEY o MPOBEAEHO IepneHAuKYaap AO i
noxuny AB. AO = 6 cm, AB = 9 cm. 3HalAITE JOBXUBY NpPOEKILii mo-
xuiioi AB Ha ILIOIUEY .

A) 6 cm; B) 9 cm; B) 7,5 em; T) 3V5 cm; 1) 5v3 em.

9°°. Yepes Bepmmuny B pomGa ABCD nposeseno npamy SB nep-
NEeHAUKYIAPHO A0 IVIOIUHEA pomba. BubepiTs Tpu paBUIbHI TBED-
JUKeHHSH.

A)SB | AD; B) SB 1L CD;

B) SB 1 BA; I')SB 1 CB;

10°°. Yepes pepmuny B kBagpara ABCD npoBefieHO mepHeHIH-
Kynsp BH (p?:c. 5.53). BusHauTe B3a€MHE PO3MilIeHHSA AiaroHai
naa;x)pawaAC i moxmnoi HO (O — Touka nmepeTHHY AiaroHasei KBaj-
para).

A) Mumobixai;

B) neperunanoThcH;

Il) SB L DB.

B) nepnespguKynapHi;
I') napanensHi.

A

Puc. 5.52 Puc. 5.58
11°° 3 rouok A i C, mjo He HaJeXKAaTh IIOMHUHI 0., TPOBEJEHO 0
IiomuEY ABa nepnesgukynapu AB i CD. AB =9 cm, CD = 17 cm,

AC =10 cm. 3maiigiTs goBxcuny Bigpiska BD.

A) 8 cm; B) 6 cm; B) 10 cm; ) 5 cm; ) 12 cm.
12°°, Cropora xBagpaTa ABCD nopisHioe V2 om. Yepes sepmin-

iy B no niomuEY KBasipaTa MpoBeieHo nepneHAuKyaap SB=1cem. I

O6uncaiTs foBxUHY Bifpiska SA.

-
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GMAKYIIAPHICTS TPAMUX I TLIOIIHH. ..

B) Jg cm; I)1lcewm; o) 2 cm.

A)V2em;  B)V3om;
13°°. Buaiixits Aosxuny BD, — aiaronani ky6a ABCDA,B,C,D,,
axrio pebpo kyba ZopiBHIOE 2 CM.

A)3V2cm; B)2Zcm; B)2/Bem; T)4v2em; 4V3em.

14°°. ¥ npamokyTEEKY ABCD nposeseHo

oci cumerpii MN i KL, mjo nepeTHHAIOTHCH
B rouni O (puc. 5.54). 3 rouxu O npoBeAeHO
neprnergukyiasgsp OS. BusHaure mapu mep-
NeHANKYIAPHAX IJIONIHH.

1) (MSN)i(ABC); 4)(KSL)i(MSN);

2) (MSN)i(ASC); 5)(ASC)i(BSD).

3)(KSL)i(ABC);

A)1,2i3; B)3,4ib5; Mm)1,2i5.
B)2,3i4; I)1,3i4;

15°, 3TouKHu A 10 IIONINHY O IpOoBeieHo ABi moxmiai AB=15 cMm 3
i AC = 13 ¢m. O6umciaits npoexnio noxmuoi AC, AKIIO OPOEKIisd |
noxunoi AB nopieHIOE 9 cM.

A)9cm; B)12cm; B)5cm; T) 10 cm; JI) 6 cm. _

16°°. 3 Touku A [0 ILJIOIMIMHEA O IPOBEEHO NepueHuKynap AK ;
i npi moxmi AT = 13 cm Ta AQ = 7 cM. 3HAUAITE JOBKUHY IPOEKIL
noxmioi AQ Ha IJIOIIUHY O, AKII0 Npoekiis noxunoi AT Ha o KO- |
piBaioe 12 cM.

A)2\/3cm; B)4dcewm;

Puc. 5.54

B) 4J2cm; T) 3V3 cv; ) 2.6 cM. !

@ Yacmuna 2

Poss’axiTs 3asnanng 17—28 3 KOPOTKHM 3aIHCOM XOXY MipKy-
BaHB. :

17°. Ilo nuiomuER OpaMOKyTHOro TpukyTHIKA ABC (£C = 90%)
wepes Bepmury C poBeieHo nepneHAuKyaap MC 3aBRoBKKH 3 CM..
B3uaiigiTe foBKUEY noxmiaoi MA, axmo AB =6 cm, a BC = ZJE cM,

18°. Yepes rouxy O nepeTnny niaronanei npamMoxkyTanka MNKL
npoBefieHo nepueHAuKyaap SO Ao iforo miaomuen. 3HAUAITE AOB-
sKuAY Bigpiska SO, axmo MS =13 cm, ML =6 cM, LK = 8 cm. )

19°. Cropona kBagpara ABCD nopisHioe 2 cM. 3 TOYKH A 1O 10~
IMHM KBaJpaTa NpPOBeJeHO NepueHAuKyIap MA = 1 cM. 3HaiAiTh
nosxuHy Bigpiska MC.

20°. Bigpisox SB — nepneHAMKYJASDP, NPOBeAEHUN [0 TLIOMIHS
HE KBagpara. SHalifiTe noBxkuuy Bizpiska SD, axmo AB = 12 ¢1 8
SC=16cm. |

21°. 3 rouru K [0 IJIOMUHHE o IPoBefieHo nepnenaukynsap KO i
noxwry KM. 3aaiifiTe JOBKUHY MOXAJIOL, AKIIO BOHA HA 2 CM /108

114, HidK DepreHauKyaap, a Z0BKHHEA IPoeKii miel moxmaoi gopis-
uioe 10 em.

22°. 3 Touxu M 10 IUIOOIMHHA O IPOBECHO NepHeHguKyaap MB i
noxuny MA. Ilpoexnia noxmiioi 6inbma 3a nepueE nKyadap Ha 7 cM.
SHaUITH AOBKUHY NPOEKIii HOXMI0l, AKOio noxmaa MA =17 cm.

23*. Ilnomuen piBHOCTOpPOHHIX TpHKyTHEHKiB MNK i MNF
NepueHARKYAApHI. BECOTH IHMX TPHKYTHHKIB JODiBHIOIOTH 4\/§ A
3HaligiTe KoBxKURY Biapiska KF.

24°. Iiaromani xBaapata ABCD mneperusaiorsca B Toumi O.
OM - mnepneHAUKYJAD MOPOBEAEHHH 0 ILIOIMHHHA KBaipaTta.

MA =53 cm, AB = 28J§ cM. 3HAHAITH JoBXKUHY Bigpiska MO.

25°. 3 fanoi TOYKH [0 IJIOLHHY 0. IPOBe/IeHO ABi MOXMJIi, PisHH-
[ JOBMKHH AKHX AopiBHIOE 6 cM. Ixmi IIpoeKIIil Ha Il0 caMy IJIo-
IMHEY o BiimoBigHO KOopiBHIOWTE 27 cM i 15 cM. SHANIITE JOBKUEY
NepIeHARKYIAPa, ONMYIEHOro 3 JaHOl TOYKH Ha IJIOMHHY .

26°. 3 TouKM 0 IIOIMMHY NPOBEIEHO NePHeHIuKYISAp 1 ABi no-
xuii 3aBAoBKKH 4 cM i 8 cM. 3HaANAITE AOBKEHY NePHEeHIHKYIAPA,
AKIIO ixHi mpoeKnii BigHocaThea Ak 1 : 7.

27°. V npasunsaomy AABC 3i cTopoHOI0 8 ¢M npoBenu Meniagy
AO. Yepes roury O nobyaysanu nepneHgukyaap OD no miom@aHu
TPUKYTHUKA 3aBAOBMKY 4 cM. 3HAWAITL JOBKUHAY Binpisxa AD.

28°. Bigpisox BK — meziana piBHOGEIPEHOr0 TPHUKYTHHKA 3
ocHoBoo AC zaBpoBKKH 24 c¢M i OiYHMMH CTOPOHAMH, PiBHUMH
20 cu. Yepes BepminHy B IpoBeAeHO NEPIEHIHKYIAP A0 NIOMUHEA
rpukyTEAKa BS, mo gopieaioe 84/5 cM. 3HAKAITH JOBXKHAHY Bifpis-
ia SK.

® Yacmuna 3
Poap’axits 3aBnanaa 29—32 3 moBHEM O0I'pYHTYBAHHAM.

29°*. 3 rouok A i B, aki sexaTs y HepHeHAUKYIAPHAX ILIOIIH-
Hax, onymeHo HmepuneHmuKyaapu AH i B Ha npaMy OepeTHHY
IomKuHE. 3HaUAITE AOBXKHUHY Bifpiska AB, axmo AH =a, BQ =0,
HQ =ec.

30°. 3 rouox M i N, AKi nexkarp y HepIeHANKYIADHAX ILJIONIH-
inx, onymeHo nepueHAuKynapH MK i NT Ha npaMy HnepeTHHY
niomueE. 3HEalAiTE JoBXKARY Bigpiska MN, axmo MT =a, NK =25,
KT =c.

31, Bigpiskn AC i BD — paBa nepuneHAUKYIADH, IPOBEAEHI 0
Wwiomuan o. Toukn A i B nexaTts mo pisHi O0KH Bij IIOMWHHA .

Huniigits gosxuny Bizpiska AB, axmo AC = 30 cm, BD =18 cm i

(D = 16 cm.
32*. Ilnomuaa Tpanenii ABCD i mnomuna TpukyTaaxa ABM
HieperuaaOTHCA o npaMii I. AB =8 cM, BM =6 cm, AM = 10 cm.

Wuonaure ymosm, 3a aKuX npaMa [ Gyse mepHeHAMKYIAPHOI 0

nwiomuana (CBM).




D. l10duna

3i ayﬁpnaux zuyaaa.u

He CYMHi6aeEMbCA 6 momy,
wmgmpuum meepdicenna

81 "ﬂlm 0depicyeamu wucmo

npanmuuue 3aCMOCY6anHHA
6 omoyyrowomy cepedosunyi.

I. l‘emmro-nm_\_ :

AK BABHAUNTH rr.ym m mnm npammm npocmpy, n:w :xeaﬂm_n u;mﬁi L i

mromuni;
AK BEBHATUTH lcy'r Mix ;moma mnmoﬁi:mrmm npmm, il
AK BHBHAYHTHA KYT MiXK JBOMA npﬁmmm npoc'mpy, mo He NeXaTh n
onHii mmmmi

AK BU3HAYUTH KYT MK IPAMOIO i momnnom y r{poumpr

AK BHBHAYHTH KYT MiK JBOMA ILIOIIHHEAMH;

AK 3HAUTH JOBMMHY BiApisKa, 1[0 BU3HAYAE BIACTAHDL MK TOUYKOKO

1 npaAMOIo (ILIOIINHOI0); : -
AK 3HAWTH NOBMKHHY BifpisKka, mo Bma'qae'-ni,nc-rm Misk gBOMA
OPAMEME (ITOIIHHAME);

AK 3HAHTH AOBXUHY Bifpiska, mo ma‘paxcae
BiZicTaHE MiM ABOMA MUMOOLKHAMY NDAMUAMHE;

AK 38CTOCYBATH OPTOTOHAJIbHE TTPOEKI[I I0BAHHST
IIp¥ PO3B’A3yBaHHI 3aa4;

AK 3HAWTH ILIONY OPTOrOHANEHOI MTPOeKIil
MHOTOKYTHHKA;

AK 3aCTOCYBATH BiJHOINEHHA MiK OIPAMHMH i
IIOIIWHAMHY Y IPOCTOPi, BUMipIOBaHHSA BiJCTaHeH
i KyTiB y pocTopi AnA onucy o6’ eKTiB omqyu)' 0T0
CBITY. ;§§




¥V nnamimerpii kym — ue reoMeTpu4Ha (irypa, yTBOpeHa gBoMa
IIPOMEHSIMH, 10 BUXOAATEH 3 O/{Hi€l TOUKH — BEPIINHM KyTa (npome:
Hi — cToponu KyTa). Take o3HaYeHHA NOHATTH KyTa [IEPEHOCUTLCA 1
B cTepeomerpito. KyTu y npocTopi posriaaoTses Mix JBOMA IpsH-
MHAMHA, IPAMOI0 i IJIOMAHO0, JBOMA IVIOMIAHAMH. ;

OnumeMo Ta 03HAYNMO KOXKHUI 13 BUIIleHaABEIeHHX BANMATKIB.

1. Kym mixc déoma npamum y npocmopi

IBi npami, Axi sexars Ha OXHIN ILIONIMH], npu IepeTHHi yTBO-
PIOIOTH CYMIXKHI Ta BepTHKAILHL KyTd. ¥ Moayni 1 Mu moBTOpUIH
BCi BIACTHBOCTI TAKHX KYTiB, 30KpeMa Ba)XKJIHMBO IIaM’ATATH, IO
BEPTHKAJIbHI KyTH PiBHi, & CyMiKHI — JOIIOBHIOIOTE OJUH OJHOT'0 110
180°. V mpocTopi Taxox 36epiraioThes BCi HASBH i MOHATTS, MO ic-
HYIOTH PO KYTH Ta ixHi Beawynnu 3 nnanimerpii. Taxk, Mesmmii 3
KyTiB, AKi yTBOPIOIOTH /Bi IpAMi, [0 IEPETHHAIOTHECH, HASHBAIOTH
Kymom mix npamumu. Kyt M OepoeHANKYIAPHAMA IPAMAMA -
nopisaioe 90°. BeakaioTh, o napaieibHi IpAMi TeX YTBOPIOIOTE
RyT, axui gopieHioe 0°. Takox y cTrepeoMeTpll po3raAnamThb KT
Mixk MEMOOixHEME npavmuavua. Hexai AaHO mumobixkHE] mpaMi @ i
b (puc. 6.1, 6) Bubepemo y npoc'ropl ROBiNBbHY TOUYKY i IpoBEAEMO
yepes Hel ABi mpaMi, napa:xeuhm MumMobixkaEEM (pHc. 6.1, a, 8), abo
sk BEGEpeMo TOUKY Ha ofHil i3 MumMobixkENX (puc. 6.1, 6) i mobyay- _
€MO TiNBKH OHY IPAMY, HapajeabHy igmi#. Kyt mixk nobyzosa-
HUMH NPAMAME HA3HBAIOTh KYTOM Mi MAUMOOLKHHMHI NPAMUMA.

by b3

aqy ag

a

Puc. 6.1
Kymom mixnc mumobixcnumu npsam.uu HA3HBAETHCHA KYT M

NpAMAMHE, AKi DepeTMHAOThCA i BiAmOBiAHO napa.nennm I}
GiskEEM. @ — KyT Mix MuMOOLkEEMu npamumu b i a (puc. 6.
Ieit kyT He 3aJMeXUTh Bij BUOOPY NIPAMUX, MO HEPETHHAIOTHCH,
OCKiNbKM mapaneibHe NepeHeceHHsA 30epirac piBHICTH BiZIOR
HEX KYTiB 3 mapajtensHuME croponamu. Hanpukaaz, axmo b = @,
a c o, To KyToM Mix npavmumu b i a 6yze KyT MK OpAMAMHA @ T4
b,, ne b, || b, b, a (puc. 6.1, 6).

Omxe, Z(ab) = Z(ab)) = Z(ab,) = Z(ba,) = A(ﬂ3 3) Hxmo
Z(ayb) =90°, To Z(ab) = 90°. OgHax NpPo NepUEeHANKYIAPHICTD MU-
MOOIKHUX NPAMHUX He KAXKYTh, OCKLIBKH BUTPUMYETHECS O3HAYEH-
Hf NOHATTA NEePHeHAUKYISAPHAX IPAMHX.

2. Eym misxc npamoio i naowunoro y npocmopi

IIpo xkyT HaxuIy OpaMOi JO ILIO-
IMAHA FOBOPUTHMEMO, KOJH IpaMa
neperuHae nio maomuuy. o6 mo-
OyayBaTH, HAUPUKJIAK, KYT MiX Ops-
MO0 ¢ i mromuHow o (0 € a, O € a),
IIOCTiTOBHO BHKOHYIOTH TaKi KpOKH
(puc. 6.2):

1) Bubupatores TOuKy A npamoi a
(A ¢ a);

2) mpoOBOAATH 3 TOYKH A mepreH-
JUKYJAAp Ha nnomuny o (AC 1 a,
Cea)

3) mposoaATk yepes Touky mwiomuan O i C npawmy b.

IIpamy b HasuBalOTH IPOEKIi€0 NPAMOL @ HA TUIOITHHY O.

Eymom mis npamoro i nAOWURO0I0 HASHBAETHCA KYT MiXK Iieio
npsaMoIo i ii mpoekniero Ha IIOMUEAY. K0 IpAMa @ nepnesauKy-
JISIPHA [0 O, TO KYT Mi Helo i miuommHo gopiBHIoe 90°, Axmo na-
panensHa, To — 0°.

KopoTko mozHauaioTs KyT mmn IIpAMOIO a i ILTOMMHOIO 0. 38 J{0-
MOMOroI0 CHMBOJIB «Z» a6o « »: Z(aa) abo (au) YuraoTs: «KyT
Mi¥ OPAMOIO @ i ILIONTHHOIO O .

Puec. 6.2

3. Kym mix déoma nrowunamu npocmopy

ITpsiMa Ba mromuni posbupae ii Ha ABi niBnnomuan. JIBi miB-
INIOIUHA MOKYTH MaTH CHiIBHY OPAMY i He yTBOPIOBATH OLHY
[UIOIAHY. ¥ IbOMY BUNAJKY BOHH YTBOPIOIOTH Dirypy, AKy Hasm-
BAIOTH 080ZPAHHUM KYMOM.

Heozpannum kymom HasuBaeTbea dirypa, yrsopeHa JBoMa Iris-
(UIOIINHAMEA Da30M 3i CHLIBHOI IPAMOIO, IO ix ofmexye. 1o npa-
MY HA3MBAIOTH pebpom deozpannozo Kyma. !

fAxmo aBorpaEHMH KyT NEPETHYTH ILIOIIMHOK, NepHeHIHKY-
JIAPHOIO [0 #oro pebpa, TO IPOMEeHi, MO AKUX BOHA NEPeTHHAE 3a-
JIaHi MiBIJIOIIWHEE, YTBOPIOIOTE ALHili-
nuil kym, Haupuknag /(ab) (puc. 6.3).
3a Mmipy mBOrpaHHOrO KyTra mpuiiMa-
10Th Mipy Horo JiHi#HOTO KyTa.

ITnommeam, 1m0 DEpeTHHAIOTHCH,
YTBOPIOIOTE dYoTupu KyTH. o6 BH-
UHAYHTH KYT MiXK JBOMA ILIOI[WHAMH,
1IPOBOJATE IIJIOMIUHY, IEPIeHIAKYIIAD-




| KYTHIBINCTAHI ¥ IIPOCTOPI

HY 70 IpAMOi ixHBOro MepeTuHy. BoHa mepeTHHATHME JaH1 ILIOMIH-
HE 110 ABOX mpaMux. KyT Mi¥ DuMH DPAMAME HA3UBAETECH KYMOM
Mine danumu naowunamu. Tobro xKym misc 060Mma NAOWUHAMU, K]
[ePETHHAIOTECHA — I KyT MiK ABOMa NPAMUMHE, AK1 HAJEXKATh HUM
MJIOIIWHAM i HepPHEeHANKYIAPHL 0 IPAMOI IXHBOr'O IIEPETHHY .

Z(ap) = L(ab), neaNPp=c,a lc,aca,ble, b < B (puc. 6.3).

Axmo niwiAEAH KyT — IPAMHAHA, TO ILIOMMHY — uepn.en,mmcyimp-
Hi. KO0 MIOIMHY DapajesibHi, TO KyT MK HUMH JOPIBHIOE 0°.

ITosedenns. Bubepemo Touxu A i B (pue. 6.4), AKl HA-
JleskaTh NpAMif a, aiHil mepeTuHy ILTOIIHMH o 1 B, Ta mo-
6yayemo aBa JiHIHHL KyTH AN IUIOMIMH O 1 B. Mas mporo

IPOBEAEMO TTIOIIHHHY Yy 1 Yy, MePIeHUKYIAD-
Hi npamii a, AKi mepeTHYTE IIOIIHHH O 1 B mo
npaMux a, ib, raa,ib,. llpamia, 1a, Texarh
B ILTONIMHI o i IepHeHAUKYIAPHI 0 TpAMOl @,
TOMy BOHW mapajieibii, ananoriaso by | by
SKIm0 A0 NICIMHY ¥, 3aCTOCYBATH Napaiesb-
He NepeHeCeHH:, sSiKe NePeBOJIUTh TOUKY A B
tTouky B, To mpama a, 30LKHUTBCA 3 IPAMOIO :
a,, a npama b; 3 npaMoo b,. Ile MOKIHUBO,

Puc. 6.4

deno.

crami Big kiEnis Bigpiska o miHil mep
THHY JaHHX IUIOIIMH [JOPiBHIOIOTH 12 e

~\B' i3 quM#u MIOCIUHAMH.

BB, =12 cwm.
Puc. 6.5

mromuEamMy o i f.

OCKi/NpKHY IMpaAMi napaienabHi. A ToMmy ITOIH- 4
HE 7, 1 v, 8biraoTses, 3BijcH 86ir mimiEMX
kyTiB i BigmOBiAHO ix piBHicTs. Teopemy dose-

Kimni Bizpiska saBmoB:kku 24 cM HAJIEKATE.
IBOM TepHeHAMKYJAPHAM ImjomuHaM. Big-

i 1242 cM. Bra#AiTe KyTH, YTBOPEHi BiApPisKO, :

HOamo: o, B,a LB, anp=c; AB - Binpisox,
Aco,BeB;AA 1¢c,BB;lc, A ec,

5

Blec;AB=24cM,AA1=12 Zcmil'

3majfiTu: KyTH, yreopeHi Biipiskom AB 3

A, i B, — npoeknii Touox A i
B na mromuey f i o Bignosiago.
Ockinbkm a 1 B, ¢ (abo A B,) -
npAMa MepeTHHY IHX MJIOLIHH,
romy BB, 1 a, AA; 1 B.

Orxe, AABA, i AABB, — nps-
MOKYTHi, V AKHAX:
AA, = 122 cm, BB, = 12 cm,
AB=24 cm, 32 yMOBOIO.

3 AABB, (£AB,B=90°):

; B 121
ZBAB,=—1=-%2__
g 1" AR 24 2
ZBAB, = 30°.
8 AABA, (LAA,B=90°):
sinzABA = A4 _12V2 V3
AB 24 2
ZABA, =45°.
Bidnosids. 30°; 45°,

Bnipagu

¥V miit samaui Bamau-
BO IHOOYyAYyBATH NpPOEKIii
KiHIiB Bigpiska Ha iy
IEePpneHIuKYIAPHY [0 Hel
naomuny. Ilpu osomy coif
maM’ATATH, [0 BOHN IOBUH-
Hi Je)KaTH Ha NpAMii mepe-
THHY HJaHUX MepHeHIUKY-
JAPHUX ILIOIIWH, 3TiAHO 3
BIACTHBOCTAMH TEPHeHIH-
KynapHEUX mrommH. Maii,
POSIIAZAIOYH IIPAMOKYTHI
TPHUKYTHHKH, CJig npa-
BAJIBHO BHKOPHCTOBYBATH
O3HAYEeHHA CHHYCA KYyTa AK
BiIHOMIEHHA IPOTHJIEMHO-
ro KaTera IO TilOTeHY3H i
TabIUII0 3HAYCHB: A
2

2in30° =1 sinass L X8
2 2

6.1°. Bigomo, mjo npami a i b, siki poamimesi y mpocropi, nepmnen-
AMKYJAADPHLI Ta KYT MiX HEUMH JopiBHIOE o.. BubepiTh nmpaBmibHE

TBEepIKeHH.,

A)a=30% B)a=45°% B)a=60°% I)a=90°% II)o=120°

6.2° Ilpama @ nepuneHAMKyJIApHA &0
NJIOIMUHEN © i mepetmHae i B Toumi O
(puc. 6.6). IIpsiMa b IPOXOAHUTE Yepes TOU-
Ky O i HaneKHATh . YKOKITH BeIHUHHY

KyTa MiXK npaMuME @ i b.
A) 60°; B) 120°;
B) 90°; T’) 45°;

) 30°.

Jpa, SKII0 JOBMHUHA IPOEKIil 6 cm.,
A) 2 cm; B) 3 cm; B) 4 cm;

"\-I\__,_._F-;/
~ Puc. 6.6

6.3° 3 Touxu B 10 niomuER ¥ NpoBeieHo mepneHAuKyaap BA i
noxuny BC, kyT misx axumu 45°. Busnaure JOBKUHY epOeHAAKY-

') 6 cm; 1) 9 cm.




6.4° Ilano npsami a i b, KyT Mis SKHMHA o, YKaKIiTh 0 KOMKHOTO
MOKJIMBOTO B3AEMHOTO PO3MIIEeHHS IUX MPAMAX (A-T) BemInEy

kyTa o (1-4).

A)al b; 1) 0° < a. < 90°% A
B)a N b; 2) o =90°% B
B)a Lb; 3)a=0°% B
Ia~+b. 4)0° < a <90°. |

6.5°. BubepiTh TpH BeJIAINHH KYTiB, AKi MOMKYTH BAPAYKaTH Be-
AWYUHEY KYTa Mik MAMOOLKHAMY IPAMUMH.

A) 0% B) 50°; B) 180°; T) 75°% II) 45°.

6.6° 3 Touxu T mij kyToMm 45° 10 MJIOIMHK Y IIPOBEAEHO HOXH-
ay TM. Yxaxire ABa DUCYHKH, Ha AKAX IpaBHJIBHO 300paKeHo
KYT MisK HOXHJIOIO 1 INIOIAHOIO.

T

BifIMTOBIAHICTE A0 KOMXKHOIO KyTa Mi Opd-

6.7°, Yepes sepmuny C mapajejorpa-
ma ABCD npoBefeHO NepueHuKyIap MC
Ao fioro miIomuEHA (pHC. 6.7). IlocraBTe y

Moo i momusow (A-T) fioro mo3HaAIeHHA

. (1-6).
Puc. 6.7
A) Kyt misk MB i (ABC); 1) ZMCD; A
B) kyr misk MD i (ABC); 2) LM BC; B
B) xyT mixxk MC i (ABC); 3) LMDC; B
I') kyT misk MA i (ABC). 4) Z/MCB; T
5) LMAC; ‘
6) LMCA. o

6.8°. Tlepuenaukynap SB NIpOBEAEHO A0 IJIOMIMHH KBajgpara

ABCD (puc. 6.8).

- BubepiTs Taky HasBy K . i i
: Y KyTa, AKa BIANOBiZa€ YOTUPEOM i3 I’ ATH BH-
sHa4YeHHX ymoB (1-5), i Taky, Axa 6 He miAXoAUTIA K0 KOKHOL B8 HUX

A) Ipamuii KyT; 1) ZSAD; A
B) rocrpuit KyT; 2) ZSAB; B
B) Tymmii kyT. 3) ZSDB; B
4) /8DC;
5) ZSDA.

Puc. 6.8

Puc. 6.9

6.9°°. Yepes xarer BC npaMOKYTHOTO VTHHK

TPHK AB g

HO IIomuAY ¢ (puc. 6.9). Yramite KyT Mimx nnomnnzma((::g(.; ?Tpe

A) ZACD; B)/ZBCO; B)ZABO; T)ZAOC; I)/ABO

6.10°°, anmnna 0 IPOXOAHWTE uepes
ocHOBYy AC piBHOOGEADEHOr0 TPUKYTHUKA
ABC, BH - HepUeHANKYIAD A0 IUIOMMHA
o, BD — MeziaHa AABC (pumc. 6.10). Vka-
WKITH KyT Mk mrommueamu (ABC) i a.

A) /BDH; B)/ZBCH; I)_/AHC.

B) ZBAH; T)/BHD;

6.11°°, 3 Toukm K 10 mIOmMHEN IpOBE/e-
HO MEepPHeHJHKYIAD i MOXMIY 3aBAOBXKKH
2fi cm. Kyr Mizxk moxmaoio i naomuuo0 10-
pimIoE 30°. 3HANAITE AOBXHHY HePIEHIUKYIAPA.

A) 243 cm; B)242 cm; B)1243 em; T)12V2 em; M) 12 om.

6.12°°, 3 Touxku A f0 mIO;
A ; MI¥HE OIPOBeeHO NepIeHANKY ISP i mo-
::;m[g, JOBXHHA AKOI 20 cv. Kyt mix moxmioro i unomun;?) 60°
HAKIITE JOBXKAHY NePHEHAUKYAADA. ;

A)10cm; B)10vV2cm; B)10v3em; I)20v2cwm; 1) 2043 cm.

6.13°°, 3 rouxu M mo nio

.37 JIOIMHA IPOBEeHO IePIeHIUKYIAD 1 Ho-
Xuiny, KyT Mixk axamu 60°. 3HalAiTs JOBKUHY TOXIIO]L, :Rm?) nep-
HeHIUKYAAp 3aBRoBxkKH 20 cM. 3

Prue. 6.10

A)202 cv; B)10V3 cm; B) 2043 em; T) 40 o m10vV2cm. -




YT | BIZICTAHI Y TIP S

i (£B = 90°) mepeTHHAIOTHCA 1O npamii AB (puc.
KYT MiK IUMHA IIOITAHAMH.
A) /MKL; B)ZMBD; B) £ZMBC; T)£MAD;

6.14°. Tlnomuen KBaapara AB " 6.11). VraxiTs

o) ~MAC.

6.15°°. Jlo miomuHA KBajpaTa ABCD npoBeieHO TEePHeHAUKY-

nap SB. Touka S cnojy4eHa 3 BEepIIMHOIO A KB
axum € TpuKyTEUK SAD.

A) TIpaMOKYTHHIA; B) rocTpOKYTHHIA;
6.16°°. KyT ABC — nimi#iEuit KyT ABOrPAHHOTO KyTa

ajparta. BasHaure,

B) TYnOKYTHHI.

3 pebpom m.

VKakiTh B3a€MHE PO3MIileHHS IPAMOL m i mromusau (ABC).

A) IIpama i nromuHa (ABC) napanenbHi; .
B) npsiMa i nomuHA (ABC) nepneH UKy IAPHL;

6.17°°. Kyr MKN — ninijiauit KyT ABOrPAHHOrO KyTa 3 pebpom c.

l B) nmpaMa m JEXHUTH HA nnommuai (ABC).

VKaKiTh B3acMHE PO3MIilIeHHA IIOIIHHH
‘ A) IIpama Jexurh Ha nnomuHi (MKN);
] B) npaMa napaJjejbHa mwiromuEi (MKN);
B) npamMa nepreH uKYJISApHA 10 mwromuau (MKN).

6.18°°. Ha ruromuHi o JexaTh ABi npami a i by,

T) (a’;}g) = 60°;
1) (ab) = 90°.

A) (ab) = 150°;
B) (ab) = 0°;
B) (ab) = 30°%;

Puc. 6.12

xuny AB i nep-f
19°°. 3 Touky A [0 NJIOIIHWHH O !Ipoae,qeﬂo o _ nepl
ner?nnuynap AC. KyT Mix DOXHUJIOO 1 IIOIIHAHOK0 O nopisaioe 60 ’

Pue. 6.11

AB = a. YraxiTs [Ba BHpasH,
npoexnii noxmnoi AB Ha IVIOMHAHY O.
a

cos60°

5o 1)

A)asin60% B)acos60% B) Sn60°

3a AKHAMH MOXHa 3HAUTH JI;OB!KW

(MKN) i npamoi c.

AKi mepeTHWHAa-
forsea mig kyrom 30°. Mpami b i b, — napan_enmﬂ, a ﬁnpmlz aib-
muMoGiskHi. BusHauTe KyT MiK IPAMAME @ 1 b (puc. 6.12). :

. I)asin30°%

6.20°°. Ha pucyuky 6.13 sobpaskeno ky0
ABCDA,B,C,D,, y axoMy IIPOBEJEHO Iepepis
ABC,D,. Busnadre KyT HaXwiy IUIOIUHEY TIe-
pepiay po niomunu (ABCD) (puc. 6.13).

A)90° B)135°  I)150°,

B)45% T)30°%

6.21°. 3 TOYKH /10 IJIOMIMHEYA ITPOBEAEHO II0-
xuny 3aBaoBxKU 12 cm. 3HaligiTe KyT, AKANR
YTBOPIOE NMOXHJIA 3 IUIOIUHOI, AKINO HPOEKIid MOXHJIO0l ZopiB-
HIo€E 6 cM.

6.22°. 3 Touku A 10 IJIOIMUEN o HPOBEAEHO HEPIeHAUKYIAP AO
3aBHOBIKKH 5V3cemi noxuny AK. 3HalAiTE KyT, AKUH YTBOPIOE I10-
xuna AK 3 IOmMuHOI O, AKIIO ii npoexnis gopiBHIOE 5 cM.

6.23". 3 ToukH A0 WIOIMHEM TpOBeAeHO ABI moxmii. OxHa 3 HUX
3aBIOBXKKH 4J§ CM i yTBOPIOE 3 ILIOINHHOIO KyT 60°. 3raiiniTs KoB-
JKUHY APYT0l HOXHJIOL, AKINO BOHA YTBOPIOE 3 IIOIUHOIO KyT 30°.

6.24°. [loseniTs, mo piBHi moxwii, nposegeri Ko oxwHiel naomn-
HH 3 OAHIi€l TOYKH, B3ATOL 103a IJIOMIAHOO, YTBOPIOIOTS 3 IIJIOLIH-
HOIO PiBHI KyTH. |

6.25°. Touka O — menTp kBaspara. OM — HepHEHAWKYIAD A0
nnomuan (ABCD). oBexits, mo moxuni MA, MB, MC, MD ua-
xuJieHi ao naommen (ABCD) i 04HAKOBEM KYTOM.

6.26°. Touka O — nenTp kBagpara. OS — NePUEHAUKYIAP A0 IJIO-
musn (ABCD). Touxkn K, L, M, N — cepepunu cropia AB, BC, CD,
AD singmosigmo. osenits, mo noxuri SK, SL, SM, SN maxuneni
Jio mnomuEA (ABCD) nig ogHAKOBUM KYTOM.

6.27°. ABCD — npamokyTHuK, MA — nepaeHAUKYIAD [0 IIOIIH-
nu npAMOKyTHUKA, DC = 3 cm, BC = 4 cm. [Ipsama MC saxuieHa ao
IUIOIPHY TPAMOKYTHHKA Iif KyToM 60°. 3HaliziTh KOBKARY mep-
nesuKyaapa MA.

6.28°. Yepes cTOpoOHY PiBHOCTOPOHHBOI'O TPHKYTHHKA IIPOBEJE-
HO NIOIIHHY O TAK, IO IPOEKIii ABOX iHIHAX CTOPiH HbOrO TPHUKYT-
HMKa Ha NJIOIMHAHY oL B3BAEMHO NepIeHANKYAapHi. JoBeiTs, 1o mi
(TOPOHH YTBOPIOIOTE 3 IJIOMIMHOIO 0L KYTH 45°.

6.29°. 3 Touxkn A a0 nTomMEY HpoBeAeHO ABi moxmai AB ta AC ;
JKi TOPiBHIOIOTE 3V2 em KOXHa, i nepnernukynsap AO. Kyt mix mo-
xnaumu 60°, a KyT Mik IxHiMU nDpoekniamMu — npaMumil. BEaiiaiTe
JORKEAHY nepnengukynsapa AQ.

6.30°. 3 Toukm 10 NNOMMEY NPOBEKEHO MBI TOX ML, KYT MijK SKU-
Mu nopisaioe 60°, a KyT Mixk ixHiMu npoekniamu — 90° . Mopxuuu
HPOeKnif MAX DOXWJIMX HA IUVIONIMHY AOPiBHIOIOTH 3 M KOMKHA.

BnaiiiTe NOBXUHY NEepNeHAUKY/IApPa, IPOBEAEHOTO Bifl TOYKH b1 (s)
IO HA. ¢ %

191

Puc. 6.13




piska BC i #ioro KyT HaxXui1y A0 IUIOMAHM 0O, AKIIO0 AB = AC =a.

§  KYTHIBIICTAHIY IIPOCTOPI

6.31*. Yepes cropory BC TpPUKYTHHKA ABC npoxofuTs IJIOIH-
HA O, KA YTBOPIOE 3 IJIOMHKHOIO TPHKYTHHUKA KYT 60°. 3 BepmIEHHA
A TPpHKYTHHKA JI0 IJIOMHAHA O no6yoBaHO NepHeHUKYIAD AH.
3HaliiTh NOBKHHY TepneHfuKynapa AH, AKIO0 BHCOTA TPHUKYT-
auka AM popisHIOE 6+/3 e

6.32*. Yepes rimorenysy AB piBHOGeZpeHOro NPAMOKYTHOTO
rpukyTHEKa ABC DpoXOAUTh IIOIIMHEA O, AKA YTBOPIOE 3 ILJIOMIHN-
HOI0 TPUKYTHHKa KyT 30°. SHAUITE HOBXKUHY nepueHHKYJIADAa,
omymenoro 3 Touku C Ha IUIOMHEHY O, AKIO AB = 20 cm.

6.33**. Cropona AB piBHOCTOPOHHBOTO AABC HaneXHdTH O, &
pepmuHa C — He HAJEXHTH 1. 3 BepIIUHY C npoBefieHO NepueH/y-
gyaap CO o MIOMWHHA O, JOBXKHHA AKOrO JOpiBHIOE 2.3 cm. 06-
ypenite KyT Mixk wromuBamu (ABC) i a, AKINO JOBKUHA BHUCOTH
AABC mopiBHIOE 4+/3 cm.

6.34*. 3 pepmmun B xksagpara ABCD fi0 IIONIAHM 0L IPOBE/EHO
nepueHEAUKYIAp BO 3aBAOBMKH 3.3 cm. O6umcHiTh KyT MiX ILIO-
muaamu kBagpata ABCD i o, AKIIO CTOPOHA KBaApaTa AD=6cmi
HAJIEXKHATH IUIOIAHI .

6.35%. OnuE 3 KaTeTiB piBHOOEPEHOT0 IPAMOKYTHOIO TPHKYT-
HEAKA 3aBAOBMKY 6 cM JIEKUTE HA [LIOIMMHI o, 8 APYrUi — HAXAJIe-
Euit o Hei mix KyToMm 45°. 3HAUAITE KYT MiK rinmoTeHy3010 i mI0-
MIAHOIO L.

6.36°. V¥ pisEO6eApeHOMY NIPAMOKYTHOMY TPHKYTHHAKY ABC ra-
rer AC Jle:xuTh Ha IUIOMHEI o, a karer BC yrBopioe i3 miero mwIo-
muHOI KyT 45°. 3HafITE AOBKHUEY NePHeHAUKYIAPa BH, upose-
AEHOTo 710 IUIOMMHN 0, TA KYT HAXAIY iNOoTeHy3H N0 IIOIIHHH o
SAKINO rinoTeHysa J0PiBHIOE 30 cm.

6.37*. IIBi mIOHIMHEY NEPETHHAIOTHCH mig kyrom 60°, Kinni sig-
piska AB, 1m0 JOPiBHIOE 25 CM, JIEMKATH HA IUX mwromunax. o -
gii mepeTHHY IJIOIUH NOOYAOBAHO NEPIEHAMKY/IAPH AC=5cmi
BD =8 cm. BuaiixiTs goxuny Bigpiska CD. . _

6.38". [[Bi nIOIMHEY NEPETHHAIOTHCH mix kyrom 30°. Kinni Big-
piska AB, mo fopiBHIOE 5 cM, JekaTh Ha IUX IJIONMHAX. o mimil
[epeTHHY IUIOMUH Mo6yA0BAHO NepPIeHANKYIIAPH AC i BD. 3nait-
AiTH AOBXKUHY Bifipiska BD, AKIIO AC =43 cm,CD =3 cm. !

6.39"°. Yepes cTOPOHY PiBHOCTOPOHHBEOI'O TPHKYTHAKA npoBeie-
HO IJIONMAHY O TAK, [0 NPOeKIii ABOX iHIIMX CTOPiH TPHUKYT
HA IO IJICIIUHY B3a€MHO nepueEauKyAsApHi. JloBeaiTs, M0 mi

POHH YTBOPIOIOTE 3 IUIOIIWHOIO 0L KYTH 45°. ‘

6.40". 3 Touku B mig xyToM 45° 0 ILIOM[AHHA O. IIPOBEAECHO no-
xuny BA i npsimy AC, fika JIeXuTh Ha IUIOMMHI & # yTBOPIOE KYT 45°
3 npoekieio noxuioi AB Ha IUIOMHARY O. BusnauTe SOBXKUHY Bijls

Bixcrani y mpocropi

OnamM 3 KIIOYOBHX HOHATH reomerpii € doewuna eidpiska.
Yepes HBOI'O BBOAUTHCH faraTo iHIKMX NOHATH, MOB’A3aHUX 3 IO-
HATTAM BigcTaHi. fx Bigomo, eidcmannio mixc deoma mouxamu
A_ i B masuBaeThcH NOBXKHMHA Biapiska AB (puc. 6.14). Biacrann
Big TOuKH A Ro npamoi [ nopiBEiOE JOBKHHI nepneHAuKyAapa AO
IPOBEJIeHoro i3 niel Toukm Ha many npamy (puc. 6.15). Ocnim,m;
Bei immi Bigpisxn AX i3 kiaosiMu y Touni A i moBineHil Toumi X
npsamoi, BigmiaHoi Big O, — NoXmii, TO BOHM MAIOTh AOBKUHY 6inb-
Iy 38 JOBMKHHY NePIeH/UKYIADA. ToMy KaKyTh, IO BiACTAHB
BiJf TOYKH JIO IPAMOI — e JOBKWHA HAWMEHIIOro Bifpiska 3 yeix
MOXKJIHMBHX, IPOBeJeHUX 3 1iel Touky no mpamoi. Takumil Bigpisox
::I ;Ieg;:nmuynapom o npsamoi. Onupaiouncs HA TAKi MipKyBaH-

. a4YUMO TOHATTA BificTaHl MiK i i
sy b HeAKHMH iHmuMA QirypamMmu

A

A= *B

X 0
Puc. 6.14 Puc. 6.15 Puc. 6.16

PoarnaHeMo miuommuHEy o i TOYKY A, II0 He HANEKHTH 1
(pumc. 6.16)'. 3poaymMino, mio 3a BifcTaHL Bij TOuKM A [0 HIOmIH-
HH O, J:IC:TEIIGHO BuOpaTn BOBXKUHY neprneHAuKyasapa AQ, nposege-
HOTO 3 Hi€l TOYKH 0 MIOIIHHY, OCKinbKH Bei inmi Bigpiskn AX, ge
:Y — JAOBiJNIBHA TOYKA ILIOIIWHM, BigMinaa Bifg O, 6yAyTH IOXUIHMHA
i ToMy MATHMYTH 6inmemy momxuny Big AO.

Orxe, sidcmand 6id mouxu 00 nNAOCWUHY JODPIBHIOE NOBXHHL
lepOeHANKYIApa, IPOBENEHOTIO 3 i€l TOUKH O MIOI{IHM.

chmio TOUKA HANEHKHTH NIOMMHI, TO ¥ LbOMY BHHOAAKY Bij-
CTaHb Bij Hel 0 MUIOMUHY JOpiBHIOE HYIIO. -

Bidcmans 6i0 mouxu A do eidpisxa BC (puc. 6.17) BusHaua-
¢THCA 38 TAKHM ajaropurmom: 1) nporosumo nepneaaurynap AO 3
T0uKkH A Ha npamy BC; 2) axmo ocHoBa O ObOr0 NEpHeHAHKYIApa

A A

e
(=]
Q
o
o]
(1

Puc. 6.17

18- Goometrija, 10 ki (Biljanina)




Ay X HANEeXKUTHs AaHOMy Biapisky BC, TO

il i 2 myKaHa BiAcTaHL NOPIiBHIOE NOBIKMHL
sigpiska AO (puc. 6.17, a); B immomy

| ]  BUmaAKy BOHA HOPiBHIOE nonm:_lmi Biz-
A Y piska AB um AC (3anexkHO Bij TOrO,

: saxa 3 Touox B uu C nexxuTs Gimsxde 10
Puc. 6.18 rouxkn O) (pue. 6.17, 6). Amanoriuno

BHU3HAYAETHCA Bi/ICTAHD BiJi TOUKH 0 IPOMEHH. ;

" Bidcmanv min 06oma napanerbHuMu NPAMUMU [OPIBHIOE
OBXHUH] CHINBHOTO MEepUeHAUKY/IApa nux npamux (puc. 6.18).
Ile BUILIMBAE 3 TOTO, MO BCL raki mepneHAUKyAApH AjA, piBHI MIX
co6010, a KoxHME Bigpisok 3 kimmamu X Ta Y Ha gaHEMX OpAMHX,
ARt He € IXHIM CHiJLHEM MNepIeHJUKYIsSpOM, Ma€ NOBMKHHY,
GiabIIy Bifi JOBKHHH CILIBHOTO NepIeHANKYIApa AA,.

Jlasa TeopeMa JOBOAUTHCH MiDKYyBAHHAMU, aHAJOIiYHMMHA BH-

[IieHaABeIeHUM IIPO BiicTaHp Mij NapajeJbHAMU NPAMUMH.

Hosedenns. Hexait maemo ZABi mapajyeibHi IJIOMUAHA O

i B (puc. 6.19). Ockinbku npAMa, AKa NEPIEHAUKYIAPHA |
Z0 ofHiel 3 ABOX MapasielbHUX IIOIIKH, IepPIeHANKYIAP-
Ha i o apyroi, To mepueHAUKYIApP AA,, UPOBeJeHHUH 3
aAKoi-He0yar TOUKH A ojHi€l i3 IMUX TIJIOIUH HA APYLY,
Gy/e mepIeHAMKYIAPOM i Ko nepmoi, To6To ixHiM CHinb-
puM nepneamkyaapom. Ockimsxkm O6yAs-

AKi ABa MOMapHO B3ATI CHiNBHI nepneHAM-

xynapa AA,, BB, i CC, napaienbHAX

Mix cobor0 fAK BifipisKku mapaJyieibHAX Np#-
MEUX Mix mapajeiasEEME ITomuHaMu. s
[IOBHOI'O JIOBEEHHSA TeOPEMH 3aJIAIIAaEThCH

Puc. 6.19 KiHOAMY B JaHUX IJIOIHHEAX o i B, AKAHE HE

¢ IXHiM CILILHEM NepUeHAUuKYIAPOM, 6iab-

miIomueE o i f mapasensHi, TO BOHH pieEi

nokasaTd, mo Gyas-axmit Bigpisox CX 3l

: mnﬁ Big k:nim:nc_irb uebﬂeﬁ.z:méjmapa CC,.Ane Béﬁnmae-,- &
3 Toro, mo nepneraukyaAp CC, ao maomuuu  MenmIni
- Big moxmnoi CX no niei mnommunn. Teopemy dosedero. ;

IlonaTrra BifcraHi MiXK TOYKAMM Mae MIHPOKE 3ACTOCYBAHHH B
HalpisHOMaHITHIIAX chepax XKUTTA JIOAMHM — BiJl BUCOKOI HAy-
KH 10 nobyTy i no3Binnsa. BUKODHCTOBYETHCS BOHO TOM1, KOJK PO3-
MipamMu peasbHHX 00’€KTiB, BiICTAHHIO MiX AKUMH HIKABJATLCA,
3a TaHUX YMOB MOKHA 3HexTyBaTh. Tak MM Ka)eMo Ipo BifcTans
MiXK Bipkamm, IJIaHeTAMHM, HepefaBavaMu i npuiimavamu indop-
Manii, HaceleHMMH NYHKTAMH, SIPAMH ATOMAa i eIeKTpOHAMU Ha
#oro op6iTi Tomo.

Bidcmanv mine mumobisnumu npamumu

CoouaTKy poO3risfgHEeMO O3HAYEHHHA NEPIEHAUKYJIADA, MPOBeje-
HOTO JI0 ABOX MUMOOIKHUX IPAMUX, i IoBe/ieMo Horo icHyBaHHS Ta
€IUHICTE. A ' ! :

Cninvnum nepnenduxynapom N0 NBOX MUMOGIKHUX NPAMHAX
Ha3HWBAETHCHA BiNpPi2OK 3 KiHOAMHU HA OUX NPAMHUX, HEPHEHIAUKY-
JIADHEH N0 KOMKHOI 3 HUX. - AdL FleR e i R AL

Hoeedenna. Cupaszi, Hexait a i b — nani Mumobixkal
npawmi (puc. 6.20). IIposenemo npami a, i b,, ki siamosiz-
HO napaJjienbHi 1o a i b, Tak, Mo IpaMa d, IePeTHHAETHCA
snpamoi b, anpaMa b, 3a. Yepeanpamiaib, rabia,, mo
TIONapHO NePeTHHAOTECH, IPOBOAMMO ILIOIIHHMY o i B.

Puc. 6.20

Ilnomunu o i p — mapanensni. [losinewi npawmi x,, x,,
X3, X4y X5, AKi IEPETHHAIOTH OIPAMY @ i NePIeHANKYNAPHI




JO TLIOIIMHN O, JIeKaTh B ofHi# muomuHi. Hassemo ii y.
Ila nomuHEA epeTHHAE IIOMKHY B mo HpAMil a,, napa-
nensail @, Hexail Touka B — TOUKa IEPETUHY NPAMUX dy,
b Ta AKOiCH IPAMOI X, 8 TOUKa A — TOUKa IePeTUHY Ti€l ca-
moi mpamoi x Ta a. Toxi npsama AB, HepueHuKY/IAPHA KO
ILIONMHY (l, IePIeHAUKYIAPHA i 0 mIomuEn B, OCKiNB-
ku B | a. 3Bigcu BunumBae, mo AB LaiAB L b.

Bigpizox AB — cuinbHMI NepHeHARKYIAP A0 IIOMHAHE
o.iB, aomke, i 1o npamux a ib. [JoBesemo, Mo BiH €AUMHHA.

- Hexait npsami g i b MaroTs inmuil CIiILHAA NepHEHAUKY-
asp CD. Iposenemo ueped Touky C mpamy b,, napaieib-
uy b. [Ipama CD nepneBAnNKyJIAPHA IO IpaAMOi b, a oTxe,

i 50 b,. OckinpKy BOHA NEPHEHAUKYJIAPHA [0 NPAMAX @ 1
b,, 0 IPOXOAATH Yepe3 TOUKY C, To BOHa HepIen/uKY-
nspaa xo mwiomusn o. Togi CD napanensHa npAMin AB:
Maewmo, mo uepes npsami AB i CD, Ak yepes napajiejbHl
opaMi, MOKHA IPOBECTH IUIONIKHY, i BOHA Oyae MicTHTH
mumo6ixxEi npami AC i BD. A ne semoxauso. OTpumanz
nporupiuusa. Teopemy dosedero. :

Bidcmannio mixe mumobiscHumu npAMUMU HA3HBAECTECA HOB-

JKUHA IXHBOTO CIILJIBHOTO IepHeHAuKYIADA.

P no croporu BC, sikmo PA =16 cm.

Hexait AN — BHCOTAa AAHOr0O TOCTPOKYTHOrO TPHKYTHH-
. ka ABC (puc. 6.21). Tozai, 3a TeopeMoO0 PO TPY NEPIEHAUKY-
. napu, PN L BC i nosxuna PN Gyje BiiCTaHHIO BiJi TOIKH P no
. croporu BC. Busnauumo ii 3 IPAMOKYTHOTO TPHKYTHHKA PAN
(ockinekm PA | (ABC), To ZPAN = 90°). [ina nporo mnonepen-

Binpisok PA nmepneHAUKYJAAPHUE RO IIO-
muan TpuKkyTHUKa ABC, croponn AB, BC
i AC axoro Bigmorinso mopisaIOIOTH 13 €M, |
14 em i 15 cm. 3HalifiTe BiicTaHb Bii TOUKH

. HbO 3Hangemo AN.

1 28
3 dopMyH A1t IO TPUKYTHHKA AN = s ]t

BC
Heo6xigny mionry Buaaaunmo 3a (hopmystoro I'epona:

Spanc =21-8-7-6 = 84 (cx?).

Toni AN = 12 emi PN = VPA? + AN? = 20 (cm).
Bionoeidv.20eM.

IIpsama OK nepneHAUKYJIAPHA A0 IIOIIAHA
pomba, AiaroHaNi AKOro IEPETHHAIOTHCH B
rouni O. Hosenits, mo Bifgcrani Bif roukn K = 44
J0 Bcix cropin pomba piBHI Mixk coboio.

Hexaii ABCD — pom6 i O — Touka nepeTuHy #oro giaroganeii
(puc. 6.22). Toxi O — neaTp Buucaroro B pom6 Koaa. Hexait M,
N, P, F — 1ouku goTHKY cTOpin a0 xona. Toai OM = ON = OF =
=0P =r.Ockineku OP 1. DC,OM L AB, OF 1L AD,ON 1 BC, 10
3a TeopeMolo Ipo Tpu nepnennukyasapua KM | AB, KN 1 BC,
KP 1 DC, KF 1 AD. Orxe, KM, KN, KP, KF — Bigcrani Big
touku K o cropiu pomba. 3 piprocti rpukyTaukis KOP, KOF,

Tourka M He JeXUTH ¥ MJIOIHHI IPAMO-
KyTrHOro rpukyrauka ABC (£B = 90°) i
sHaxoxuThCA Ha BigcTamax MK i MD sig
npAMHEX, o MmictaTe Katerm BA i BC
(puc. 6.23). MO — nepueHEguKYISp A0 ILJIO-
I[MHE IIOT'O TPUKYTHHKA. [loBexiTsh, 1mio

YOTHPUKYTHUK BKOD — npaMoxyT A
v & P ki Puc. 6.23

Ocxinskn Bigpisku MK i MD — siacrani Big Toukm M Bin- ‘
nosigHo no npaMux AB i BC, to MK | ABi MD 1 BC. 3a ymo-
Boi0o MO 1 (ABC), romy OK i OD — npoekniii moxunux MK i MD
Ha nromuny (ABC) i OK 1L AB, OD | BC (3a TeopeMoOI0 Ipo TPH
neprnesgukynspu). Ane AB | BC za ymorow, tomy BKOD —
npaMokyrauk. I11. B. O. :

Bnpasu

6.41°. Touka K He Hane:XHTHL IJIOMHUH] ©, a Touku A, B, C, D,
M nexars Ha wrommuHi ® (puc. 6.24). Yxaxits Bigpisok, mo € Big-
uranHio Mixk Toukavu K i C.

A) KA; B) KC; B) KB; ) AC; ) CB,




e o

Puc. 6.24 Puc. 6.25

6.42° 3 Touku M o NIOIMMHHE O IPOBENEHO HEePHeHJHKYJIAD
MO (puc. 6.25). Touka M ¢ o, a rouxkn T, P, @, F HanexaThb ILJ10-
muHi ©. Bubepits Bifpisok, AKuil BUpaXkae BiACTAHb BiJl TOUKH M
JI0 TJIOITUHHU (. _

A)MT; B)MF; B)MO; YMP; IO)MQ.

6.43°. MB — mepHeHAMKYIAp A0 IJomuHE KBaapata ABCD
(puc. 6.26). O — nenTp ksaapara, N — cepesuna croponu CD. Yka-
MKiTh BiZpisoKk, AKMI BUpaXkae BifcTaHb Bif TOUKH M RO IUIOIMUHHA
(ABCD).

A)MO; B)MA; B)MD; T)MB; J)MN.

6.44°. MB — nepneHZMKYJADP A0 IIoOmuHEM KBagpara ABCD
(pme. 6.26). O — nenTp kBagpara, N — cepenuna croporu CD. Vka-
#iTh BipisoK, AKMH BUpakKae BifcTaHb Bij Toukum M 10 CTOPOHH
kBazapara CD, .

A)MO; B)MC; B)MD; T)MB; II)MN.

Puc. 6.26 Puc. 6.27

6.45°. Bigpisok SO — nepnenAuKyaap xo niomuau pomba ABCD

(pme. 6.27). Viaxirs BiApisok, Akuii BUpaxae Bifcradb Bif TOY-
Ku S g0 giaronani BD.

A)SB; B)AO; B)SD; TI)Co; [H)SoO.

6.46°. Ilnomuen o i B maparensri (puc. 6.28). Touku A, B, C
HAJe)RATH IIomuHi o, a Touku K, L, M — nnomuxi B. AL 1 B,
CM || AL, BK ¥ AL. Vkaxirts Bifpisku, SKi BUpaxaioTs BicTaHb
MiX mromueEamMu o i B.

' 1)AK; 2)AL; 3) BK; 4)CM; 5) CL.
A)1i8; B)2i4; B)8i5 IDli4; m2is.

Puc. 6.28 Puc. 6.29

6.47°. Touxku A, C, B HanexaTh IJIOIOUWHI o, a Touxku K, L,
M — wromuri B. o | B, BK L B, AL =4 cm, CM =6cm, BK =3cm,
BM =5cm, AK =T cm. VraxirTs Bicrans Mix momuaamu o i f.

A)3cm; B)4cm; B)Scwm; I") 6 cv; ) 7 cm.

6.48°. Touka K He neXHUTh Ha IJIOMKHI npaMoKyTHuKA ABCD
(puc. 6.29) i Bignanena Big KosxHOI iforo Bepmunu Ha 10 cm. CTopo-
HHU IPAMOKYTHHKA JOPiBHIOTE 3 cM i 4 cM. YKaKiTh ABa Bigpiskn,
IOBXKHHA AKHX nopisHIOE 10 cM. '

A) KO; B) BD; B) BK; I') AC; o) KD.

6.49°, ILtomunay, y AKKAX JexaTs napanenorpam ABCD i tpaneria
ABKM, nepnesgukynspHi (puc. 6.30). AB — ninia nepeTuHy ILIOIIH.
DR — Bucora napajiejorpamMa. ¥ KamiTe BiIpisok, 110 € BifcTAHHIO MiK
npamoio CD i mnomusoio ABKM.

A)AD; B) DM; B) CB; T') DR; ) DK.

Puc. 6.30 Puc. 6.31

6.50°. amo xBagpar ABCD, niaroHaji AKOro nmepeTHHAIOTHCH
B Touni O (puc. 6.31). IIpama MC nepneHAMKYIADHA KO IJIOIIUHHA
kBagpara. [Io6GepiTh 70 KOXKHOI mapyu MEUMOOLKHENX NpAMUX Biapi-
80K, III0 BEPAXKae BiICTAHDL MiK HUMHA.

A)ABi MC; 1) MO; A

B)AD i MC; 2) CO; i B

B)BDi MC. 3) BC; e : ' B
4) MA;

5) CD.



JICTAHI ¥ TIPOCTOPT

6.51°°. Ha pucysky 6.32 sob6paxeno
ky6 ABCDA,B,C, D, ratouku 0i0, me-
peruny BigmoBigHHAX ,miamnane-ﬁ rpa-
ueit ABCD i A;B,C,D,. Inerrudixyiire
KOKHIM mapi MUMOOiKHHX IPAMAX B1J-
CTAHb Mi¥ HAMH.

A)ADiCC;  1)BC; [A
B)A,B,iCC; 2)C,0; |B
B)BDiCCy; 3) BC; B
Puc. 6.32 NA,D,iCC;; 4)CD; r
MABiCC; 5)CDy; | A
E)B,D,iCC,. 6)0C. |E

6.52°°, ¥ npsamokyTHoMy AABC (£C = 90°) nposeseno MN || AC
(M € AB, N € BC). Touka K ¢ (ABC)i KM - HEPIeHANKYIAP A0
mwiomuea (ABC). YkaxiTs BiApisok, 0 € BiACTAHHIO BIf TOYKHA K
no npamoi BC (puc. 6.33).

A)KM; B) KC; B) KN; ') KB; ) MN.

6.53°°. Bizpisox KM — nepuesAHKYJIAP A0 NJIONIAHYA TPHKYTHH-
ka ABC, nposejieHuii Yepe3 TOUKy M — cepelHHY IiIOTeHy3H AB
(pmc. 6.33). 3uaiiaiTs BizcTaEs Big ToukH K /10 CTOPOHM BC, akmo
AC =24 cm, KM =12cm. :

A) 6\[5 cm; B) 4J1_3 cm; B) 4J1—0 cem; I) 12J§ cm; D) 24~/§ CM.

D
K
M B
A
N
O i
Puc. 6.33 Puc. 6.34

6.54°°. Cropona mapanejorpaMa AB HaJeXuTh NJIOMMUHI ®,
DF — Bucora napaxenorpama, CM — HepHeH/MKYIAP AO ILIOMIHA-
HHE O (puc. 6.34). YaxiTs BipisoK, M0 BUPAXkae BiICTAHD BIJl NPA-~ ‘
moi CD [o NIOIIHHEA ®. .

A)DA; B)DF; B)CM; TI)BM; [I)BC. {

6.55°. Ha pucynky 6.35 so6paxeno koo 3 mearpom O, sxe BIIH-
cano B AABC, M, N, K — Touku IOTHKY, S — He nemm:nnannoumxl {
(ABC). Yraxirs TpiliKy BifpisKiB, IO € BiICTAHHIO BiJi TOYKH S no
cropia AABC.

A) SA, SB, SC;
B) SM, SN, SK;

B) MO, NO, KO;

) BK, KO, OC.
T) S0, SA, SM; L e

Puc. 6.35 Puc. 6.36

6.56°. Yepes sepmuny C npaMokyraoro AABC nposegeso mio-
muAy y (puc. 6.36). 'inorenysa AB napanenssa mwiomusi vy, AK L ¥
iBD 1y, CM L AB. Vraxirs Biapisku, mo BApaaoTh BicTaHL
Bij rinorenysu AB no niommuey Y.

1) MC; 2) AK; 3) BC; 4) BD; 5) AC.

A)li2; B)2i3; B)3id4; Ns5i4; m2i4.

6.57°°. Nano pisrocToponniii TpukyTENK ABC. Touka M ¢ (ABC),
O — ocHOBa nEpIeHANKYIAPA, IPOBEAEHOro 3 ToIK: M [0 IIomu-
H1 (ABC). MA = MB = MC = 5 cM. YKaXiTh TP IpaBUIIBHI TBEp-
JKeHHS. '

A) Touxa M — pisHOBignanena Bix cropia AABC;

B) rouxa O — piBHOBiazanena Bix Bepmua AABC;

B) rouxka M — piBHOBignanena six sepmua AABC;

I') rouxa O — piBHOBiAAaNeHa Bix cropin AABC;

II) O — menTp Buucaroro xoxa B AABC;

E) O - nenTp onucaroro xoia masxono AABC.

6.58°°. ¥ pom6i ABCD nposepeno sucoru MN i KL, [0 mepe-
TuHaTECA B To4li O (puc. 6.37). O — Touka neperwHy agiaroma-
neit pomba, F — Touka, mo He JeXuTh Ha wromusui (ABCD), FO —
NePIeHANKYIap go mromuuan (ABCD).

YKaxiTe TPH OpaBUABHI TBEpIKEHHA.

A) Touxa F — pisHOBianena Big cTopin poM6a;

B) rouka O — piBHOBizAKATeHa Bij BepuiuH pomba;

B) O — menTp onmcaroro Kosa HaBKOJIO pomba;

I') O — nerTp BuHcasoro KoJia B poMo;

M) rouxa F — piBHOBiaareHa Bij BepmmH poM6a;

E) rouxa O — piBHOBigzanena Bix cTopin pomGa.




Puc. 6.38

Puc. 6.37 :

igmi Bigpi a€ IJIOIHAHY O, BLI-

6.59°°, Kiani Bigpiska AB, mo He MepeTHH  BiA-

naseHi Big HeiHa @ cMib cM (puc. 6.38). Touxa C — ce.pe;x“nﬂa B],:cp;iaﬁ
kxa AB, BigjasieHa Bij NJIOIMAHEM O HA X CM. InenTudikyiTe KO

yMoBi (A—]I) npaBUJIBHY BiANOBiAb (1-5).

A)a=5cm,b="Tcm; 1)x=TcMm; . g
B)a =3cm,b=5c¢cMm; 2) x = 8cm; =
B)a=6cm,b=8cMm; 3)x =5¢cm; =
IMNa="Tcm,b=9cMm; 4)x = 6cm;

M)a=4cm,b==6cm, 5)x =4cm. I

6.60°°. KareTH NPAMOKYTHOTO TDUKYTHAKA nopisao0oTs 10 ca:x 1
18 cm. Yepes cepeinHY TinoTeHY3H — TOIKY 00— uponengao 1:9;;’1:1; -
nuxynap OM [0 TIOMIHHA TPUKYTHHKA. BusHAYTE BICT
roaxku M 1o KOMKHOTO Karera, AKII0 OM =12 cwm.

A)13cmil5cm; B)l2cem ilbem; M) 9cmil2cem.

B)12cmi 13 em; T)5cmil2em; . .

6.61°. Bigpisox KM He nepeTHnHAE IJIOMAHY . Tptma ;{ I\;LEE;. F
neHa Bix Hei Ha 1,8 cM, a Touka F — cepenwea BlAPL3KA 4
4 oM. BHaliTs BifcTaHs Bif TouKM M 0 IIOLIUHME O. .

6.62°. Yepes sepmuny B xBaapata ABCD 3i c'ropm;om 8 ?11\; n;?lg:: :
BefieHO nepreHAUKYIAp SB 10 MIOMIHA Rna,n;pa'r:;B H_ar;'ﬁél.; -
CTAHb Biff TOUKH S [0 nmiaromasei KBaapara, AKIO ©L = n

6.63°. Bigcramb Bij Toukum M jo CTOpPiH KBazpara nopmaﬁg
13 cm. BmaiigiTe BifcTaHb B_i.u Toqicgcilf JI0 TIJIOIIUHYU KBajapa ,\
AKIIO CTOPOHA KBAAPAaTa JIOPIBHIOE . 2
6.64°. [lano pisHOOegpeHMI NPAMOKYTHHI AAJEC («£C : 92
Yepes pepmuny C IpoBeReHO nepyennmcynap C - no [z[:nallfAB--:"
TPUKYTHUKA. 3HAWMIT BiICTaHb BIJ TOUKA K po0 rinoTeHy ,
axmo AB = 36 cM, CK = 24 cM. o
*. Bi Big Toaku M 10 BCiX BepIINH -
B]OggiMB éﬂiﬁz:;nincmnh Big ioq:(m M 5o IIOIIWHY KBajapaTa,
AKINO AiaroHAJB KBagpara JIOpiBHIOE 5 cM.

6.66°. I'inoTenysa NpAMOKYTHOIO TPUKYTHHKA KopiBHIOE 12 M.
Ilo3a NIOMUHO TPUKYTHUKA 3HAXOAUTECH TOTKA S, axka Biggane-
Ha BiZ KOKHOI BepmIMHY TPUKYTHUKA Ha 10 M. SHaiiziTs Bincrans
Bij miei TOYKY 0 IUIOIIMHY TPUKYTHHKA.

6.67°. Touka Bismanena Bixg ycix Beprms NPAMOKYTHOTO TPH-
KyTHHKA Ha 6,5 cm. 3maiixiTs Bifcrans Big miel Toukn g0 IO HHU
TPUKYTHUKA, AKIN0 H0r0 KaTeTH NOpiBHIOKTE 3 cM i 4 e,

6.68". Touxa O — nenTp xBazpara 3i cropono 4 cm. AO — npsma,

OeprneHIuKyIAPHA [0 IJIONIUEA KBajpara; Bifgpisok AO = 242 em.
SHaHAITE BIACTAHDb BiJi TOUKHU A 10 BepIINH KBazpara,

6.69°. Croponn tpuxkyrarka ABC popiemioors 10 cm, 17 oM i
21 cm. 3 BepmuMHM GiABIIOro KyTa TPHKYTHHKA A0 HOTO IJIOMIUHA
IpoBeNleHO nepneHaurynap AD, axuit gopiBHE 15 cMm. BHaiigiTe
BificTask Bix Touknu D Ko croporu BC TpUKYTHHKA.

6.70°. Croporn tpuxkyrauka ABC nopiBmiooTs 11 cm, 13 em i
20 cm. Yepes BepmMHY HaWMEHIIOr0 KyTa A0 ILIOMMHM TPUKYT-
HUKAa NpOoBeJieHo nepneHAuKynap BM. 3naiiziTes Bigcrans Bix Tou-
KU M 1o NIOmMMEN TPUKYTHHKA, AKIO BifcTaHb Bix Touxu M (5]
HaWMEHIIO0i CTOPOHY TPUKYTHUKA fOopiBHIoE 15 cM.

6.71%. Ipi niomuEN B3a€MHO neprennuKynapui. Touka A Big-
maneHa Bix Hux Ha 20 cm i 21 cm, 3HaliaiTs BigcTaHE Bif TOuKH A 10
JIiHII HepeTHHY HUX IJIOMIHH.

6.72*. 1i momuau o.i B B3AEMHO nepuneHAnKynapHi. Touxa M
Bizzanena Bix nuommEn o Ha 12 cM, a Bix npaMoi mepeTury mI0-
iy — Ha 37 cM. 3HAUAITH BiACTaHb Bij ToukE M Ko nuromnuew B.

6.73*. Tourka M 3HAXOAMTHCA 034 MICHIAHOKO KBagpara ABCD
Ha OfHAKOBii# BifcTaHi Big yeix Bepmua. Busnaure BzacMHe poami-
mensA naomus (AMC) i (BDM),

6.74*. 3 Touku O mepeTuHy AiaroHaNei MPAMOKYTHHKA 0 ILJIO-
[UMHE IBOT0 NPAMOKYTHMKA IIDOBEJEHO HepuneHAuKyasp. Iloe-
AiTH, IO AOBiTbHA TOYKA IBOrO MEPHeHAMKYJIAPA PiBHOBiAaeHA
BiJl BEPIIAH OIPAMOKYTHUKA.

6.75%. losexirs, mo Bigcraus Bix cepeuan Bigpiska Ko IO M -
nu, AKa HOro He mepeTHMHAE, AOPiBHIOE miBCyMi BifcTaned Bif KiH-
nie Binpisxa no niei moommaM,

6.76". I'inorenysa NpsAMOKYTHOrO TPMKYTHHKA AOPiBHEIOE 12 cM.
llosa mromuHO0 TPUKYTHHKA JAHO TOYKY, AKA 3HAXOLHUTHCH HA
nigcrani 10 e Bix KoxcHOI #ioro Bepmuau. BHaMAiTH BifcTaRs Bix
i€l TOYKH O MIOMMHEN TPUKYTHHKA.

6.77*. liarouaui pom6a nopisriooTs 12 cMi 16 em. Touxa M sHa-
XOMTBCHA 038 IVIOIMHOK pomba i Bignanewa Big ycix cropin pomba
na 8 cm. 3uaiiniTe BiscTans Bif Toukn M Ko muommER pom6a.

e
S




s S S .

6.78". PipHOGiuHa Tpamenia, nepuMeTp AKOi JOPiBHIOE 48 cM, a
roctpuit Kyt — 60°, I€XKATH ¥ mnomusi o. Touka, piBHOBiAaIEeHA
Bij ycix cTopin Tpanenii, 3HaXOANTHCA HA Bizicrani 3 cM Bij IUIOIIHA-
HU o.. BHa#AITH BifcTaHb Bij mi€i TOUKH 10 CTOpiH Tpamerii.

6.79". [lagO TPUKYTHUK 31 CTOPOHAMHU 26 cm, 28 cm i 30 cm. Tou-
ka M Bigmanena Bif ycix CTOpiH TPHKYTHUKA HA 17 cMm. 3uaijiTe
BigcTaHb Big ToukH M [0 NJIOIMUHYA TPUKYTHUKA.

6.80°. IlepumeTp NPaBHAJILHOIO TPHKYTHHKA JIOpiBHIOE 36\/5 cM,
a BigcTaHi Bif ZeAKOl TOYKHU A0 KOKHOI 31 CTOPiH TPHMKYTHHKA —
10 em. BHaiiAiTL BificTaHb Bij Mi€l TOTKHA A0 IVIOITHHU TPUKYTHAKA.

6.81°. TL0ma piBHOCTOPOHHEOTO TPUKYTHUKA JIOPIiBHIOE 2 73 em2.
BmaiiaiTh BiZicTaHb MiXK NIOIMHOIO TPUKYTHHKA i TouKo10, AKa Bif-
HajieHa Bif KOJKHOI 3 fioro BepIIuH Ha 10 cm.

6.82°*. 3 TOUKH A0 IJIOMIMHYA IPABUJIBHOTO TPUKYTHHKA 3i cTo-
poHOIO 84/3 cM IpOBeieHO NEPHEHAUKYIAD 3aBIOBMKN 5 cm. OcHO-
BOIO NIepIeHAUKYIsApa € OJJHA 3 BEPIIUH TPHKYTHHKA. BHANAITS BiA-
CTaHB Bijfi TOYKH [0 CTOPOHU TPHKYTHHKA, AKA He MIiCTHTH OCHOBH
HepueHNKYAApa. 9

6.83*. 3 TouKH 0 IIONWHHA NPAMOKYTHHKA 31 CTOPOHAMH 9cmi
12 cM npoBeieHo NePIeHUKYAAP, OCHOBOO AKOIO0 € O/1HA 3 BepIIHH
npAMoKyTHUKA. Bixcraus Bij IIPOTHJIE/KHOI BePUINHN TPAMOKYT-
HUKA 10 Iiel TOYKH J0PiBHIOE 39 ¢m. BmaiiTe BifcraEb BiA AaHOI
TOYKH JIO IJIOIIMHA NPAMOKYTHHKA.

6.84". Jlano a8l MuMoOGixKHi npami @ i b. IIpaMa a NeKATH Y A0~
MHEi o, 8 TpaAMa b nepresAuKyAapHa A0 IIOMINHM O. Touka K €b
i Bignanena Bix mpamoi a #a 13 cm. 3HalAITH pigcrans Big Touku K
1O IJIOIMHEH 0, AKIIO BiicTaHb MIXK @ i b nopisHiOE 5 cM. :

6.85". [lano xsi MuMoGiskai npaMi m i n. IlpaMa n NeXuTh ¥
NJIONIMH] O, & IPAMA M HepIeHAuKYyIApHa 10 IUIOIIUAHM o SHAUTITE |
BiACTAHD MK MEUMOOLKHUMHE IPAMUMHE, AKINO0 TOTKA A npamoi m
piggasena Bij nuomuHu o Ha 6 cM, a Big mpawmoi n — Ha 10 cM, 3

Op’roronmne NPOeKNiIOBAHHSA

IMapaneibHe TPOEKIIIOBAHHSA, HANPAM SKOr0 HEPHEH/AKYIIAP=
Hufl 70 IJIONMIMHENA IPOEKIlil, HA3UBAETHCA OPMOZORANLLHUM npoet
yirosannam. IIpoexnis Girypu, mo yTBOPIOETHCH IPH OPTOrOHAJb-
HOMY IpOeKIiIOBaHHI, HABWBAETECA OPMOZOHANLLHOIO npoexyicio,
260 mpocTo npoeryicio niel Girypu. '

OCKifbKH OpTOroHAJIbHE IPOEKIiIOBAHHA € OKPEMUM BHAOM na-
pasiefIbHOTO MPOEKIiIOBaHHA, TO JJA HBOT'O BUKOHYIOTHCH BCi BJIAC-
THBOCTL OCTAHHBOrO. B0KpeMa, OPTOTOHAJBHOIO IPOEKII€I0 upa-
Mol @, 0 He HNepHeHJWKYJIApHA N0 MIOIIHHH npoexmii, € JeAKa

@

e [ 1 a'
Puc. 6.40

upsamMa a' (puc. 6.39), a npamoi a, mapajsesbHOI IIOIMHI IPOEK-
mii o, — npsMa @', AKa napajgeiabHa npamii a (puc. 6.40).

3Baysaxcumo, 1Mo NpsaMi, NePIEHAUKYAAPHI 0 ofHi€el 3 mapaies-
HUX IUIONIAH, TNepnesAuKyIApH] i A0 pelmTH, TOMY OPTOrOHAJILHE
IPOEKIII0BAHHA HA OJHY 3 TAKHAX IJIONTHH Oy/e OPTOroHAJILHMM i HA
PEIITy IUIOIHH. OueBunHO, M0 OpPTOrOHANBHI Npoeknii dirypm Ha
napaneabHi IUIOHAHT PiBHi Mix ¢06010.

Op_‘rorouanhﬂe Fpoexmimnaana TAKOK Mae JIuile oMy IpUTa-
MaHHIL BJIaC'EKBOCTl. Onry 3 HUX BHpajkae TeopeMa Ipo MJIONTy op-
TOTOHAJNBHOI NPOEKIIil MHOrOKYTHHKA.

Puc. 6.39

IInowa opmozonanvroi npoexyit

Hosedenns. Sk TPHKIAN MHOrOKYTHMKA Bi3bMeMO
TpUKYTHAK ABC (puc. 6.41). Ilpoexuieio AABC ma nio-
muny o € AAB,C. IlpoBegemo Bucory BK TPHKYTHU-

B ka ABC. 3a TeopeMoIo IpO TPH IepHeHIH-
kynsapu B, K — Bucora rpuxyraukxa AB,C.
Kyr BKB, — KyT MisK [IIOIqUHOIO TPHKYT-
Huka ABC i mnommHow npoeknii. Hexait
ZBKB, = ¢. Toni

1 g
S = —AC. BK: =
rapc = 5AC BK; Spupc = 5 AC: BiK.

Ane, BpaxoByOYH, [0 TPUKYTHHK
K BB, upamoxyTauit (LB, = 90°), maemo:
B,K = BK - cosq. Tomy

i 1
S.-'.\ABlC —EAC'BIKZEAC'BK'CDS(P:SAABC + COS.

Puc. 6.41

Otsxe, Spap ¢ = Spanc - €08¢. Teopemy dosedero.




106 nmoBecTH TeopeMmy AJs AOBIIBHOTO MHOTOKYTHHKA, HOro
poabuBatoTs Ha TpUKYTHHKH. Toal mis KoMxHOrO -rpmcy'mnna i
fforo mpoek1ii MoKHa sanucaTH pisHiCcTE

Snpaexu.li' AT S Ai " COSQ,
nei=1, .., k, OCKiTBEHR KYT Mi OJTOMMHAMHA IUX TPUKYTHHKIB i
IJIOIMHOIO IXHiX mpoexnii 6yae oxuH i To# cammit. Yei ui pisHo-
CTi JoKaMo IIOYJIEeHHO: '

Snpoemm‘ Al i Snpaexutl‘ A2 t..t Snpoercuii' N Snpoenui’:' xumm:ymuum;
Syt 8yt e+ 8,=8

MHOZOKYMHUKA"

OTpuMaeMo B JiBiif yacTuHi piBHOCTI mIOMy Npoexiii MHOTO-
KYTHUKA, & B IPaBiil — MJIOIY CAMOro MHOTOKYTHHKA, TOMHOMKEHY
Ha KOCHHYC KyTa MK IXHiMuU muIommuEamMu. 3BigcH

Snpoe‘nui.‘:‘ MHOZOKYMBUKG quozoxymnmca * COSOQ.

TobTo i A5 MBOro BUNAAKY TeopeMa icTuHHA.

OpToroHaIbHOIO IIPOEKIIi€I0 TPUKYTHUKA € Tpmcymmc 3i cTopoHa-
mu 13 cm, 14 em i 15 cm. IlnoimquHA TPHKYTHUAKA YTBOPIOE 3 IIJIOIH-
HOO mpoekil KyT 60°. O6uncHiTh IOy JaHOTO TPHKYTHHKA.

b Cropucraemocs pucynxkom 6.41. Bigomo, o miomy npoex-
. nii TPRKTYHHMKA 009HCII0O0TE 38 GopMyIIoio: §
npoexyii mpuxymuuxa S mpukymHuuxa cosoQ,

. Jie @ — KYT MIX IUIOIIMHO0 TPUKYTHHKA i nyomuHEOIO MpoeKmii.
Ba dopmynowo 'epona snaiinemo nonyy AAB,C:

=/p(p—a)(p-b)p-c)

Iie p — IiBIepUMeTp TPUKYTHHUKA, @, b, ¢ — HOro CTOPOHH.

. Supc =21(21-13)(21-14)21-15) = V21-8-7-6=
= 84 (cv?). i

S g
Toi Spape = ook = oo = 84: 2 =168 (cu?).

cosp  cos60° £

Bidnoesids: 168 cm2,

6.86°. OproronanbHe NpoeKIilOBAEHESA HA ILIOMEHY ® 3a4A€ThCH
IPAMOIO NPOEeKIiIOBAHHSA, AKA YTBOPIOE 3 ILIOIIUHOIO KYT . YKa-
JKIiTH BeIHUMHY KyTAa .

A)0°%  B)30° B)45°%  TI)60°  II)90°.
6.87°. Kyr ABC — nimiiinuii, mo BuMipioe ABOTDaHHHUA KyT 3

pebpom a. Bubepits B3aeMHe poamimieHHs mpamoi @ i mIomM-
HHu (ABC).

A) Ilpama He EpeTHHAE IJIONIUHY;
B) npsiMa nepeTHHAaE IJIONIUHY ITij FOCTPHEM KYTOM;
B) npsama nepeTuHAae IUIOIIMAY ITiJi IDAMUM KYTOM.

6.88°. llano asi napanensri miomuan o i . Bmplaun ABiCD
HajexaTh niuomuni o, AB || CD. Bigpisku A, B, i C,D, — ixsi op-
TOT'OHAJIBHI npoeanu Ha IVIOIIUHY B (puc. 6.42). VraxiTs B3acMHe
posmimenHs Binpiskis A, B, i C,D,.

A)A,B,nCD;;  B)AB, LCD;;  B)AB,|C,D,.

A

c

Puc. 6.42 Puc. 6.43

6.89°. A B, — oproroHansHa NpoeKnis Binpiska AB Ha mromm-
HY 0. AB = 20 cm, AC = 10 cm, A, B, = 12 cm. BraiifiiTe AOBKHHY
Binpiska B,C, (puc. 6.43). .

A) 9 cm; B) 6 cnm; B) 4 cm; I') 10 cm; 1) 8 cm.

6.90°. Bubepits aBi dirypn, axi MomxyTs 6yTH OPTOrOHAIBHOIO
IpoeKIiielo Tpameii.

A) Ksagpar;

B) Biapisox;

B) n1pAMOKYTHUK;
T') mapanenorpam;
6.91°. OprorosanbHOIO IPoeKIico Binpiska AB zaBHoBKKH b cM

) Tpaneiis.

Ha IUVIOIIMEY O € Bifpisok AC 3aBJOBKKH 3 cM. SHAHMITE KOCHHYC

KyTa Haxmiy o Bigpiska AB no nxomusn o (puc. 6.44).




A)cosa = %; B)cosa =

B)cosa=1; T)cosa =

Puc. 6.44
6.92° 3uaiifite kyT Mix maonguaamu (ABC) i (ABD), akmpo Bix-
craas Big Touku C go npamoi AB yasiui 6insma, Hix BicTans Bij
rouxu C no mnomunu (ABD) (puc. 6.45).

A)90°% B)60° B)30°% T)45°% II) 75°.

Puc. 6.46

Puc. 6.45

6.93°. Yepes cropory AB TpukyTHHKa ABC mpoBeieHO ILIOIIH-
"y 0 (puc. 6.46). Touxa C, € ®, CC, | ®. YKa)iTh OPTOrOHANBHY
npoekio AABC Ha NIOMUHY O.

A) ACC;A; B)ACC,B; B)AC,KB; T)AAC,K; [)AACB. :

6.94° Jlano aBi mnommem o i B, AKi mepeTHHAIOTHCA WiJ KYy-
ToM 30°. Touka A HameXUTH MIOMMHEI o i Biffanena Big mromuan f
ga 12 cM. BHAHAITH BiicTAHE Bij TOUKH A 0 IPAMOI IEPETHHY IUX
[JIOIIHH. :

A)12cm; B)6cem; B)24cm; T)18cm; 1) 30cm.

6.95°. llano xy6 ABCDA,B,C,D, (puc. 6.47). YxaxiTs oproro-
HaJbHY npoexnio AC,BD Ha KOXHY 3 IJIOIAH, 3a/laHNX YMOBAMHA

(A-]D).
A) (ABCD); 1) AD,AD; A
B) (CDD,C,); 2) ACBD; B
B)(4,B,C,D,);  3)AB,BA; B
T) (AA,D,D); 4) AC,B,D;; r
I) (A4, B, B). 5) AC,DC. I

6.96%, Touxu A, B i C nexars ua oxmifi mpss
wiit. AB = 2 ¢, BC = 5 cm. Touxn A,, B,iC, ~

;i}FHi OPTOroHaJILHI Mpoeknii Ha maomuHy o, 3HafiAiTs BigHONIEHEA
Biapiskis A, B, i B,C,.
A)2:5; B)3:5; B2:7: ryd s m5:17.
6.97°°. ILroma AABC nopisuioe 18 cm?, KC | (ABC). 3naiigits
nnomy AABK, akmo KyT mix mromusamu (ABK) i (ABC) mopis-
HI0E a (puc. 6.48).

A) a=30% 1) S, 4px = 36 cv?; A
B) a = 45° 2) S, 45k =182 cm?; B
B) a =60°. 3) S, = 36+/3 cm?: B
4) S, pc =123 cm?;
5) S papx =122 em?,

6.98°. Tpuxyrauxk ACB € OPTOTOHANBEHOI MPOEKI€I0 TPHKYT-
auka AKB na nnomuny (ABC). Iltoma AABC popisaioe S, cv?, a
mroma AAKB - S cm?, Inenrudikyite KOXHOMY 3aJJaHHIO n.uom S,
i (iBKIgI)IOB.‘UIEe BHAYEHHS COSO, Je 0 — KYT MijXK IJIOIMHAMHA (ABC)
i

A) S,=8cm? S=10cm?; 1) cosa =-g, A
3 B
B) 8;=5cm?, S=15 cm?; 2)cosa=3-; 2
2 T
. 2 g 2. mos 1|
B) S;=9 cm?, S =21 cn?; 3)cosa.=g;
I) Sy =6 cn?, S=12 c; 4) cosa —%,
) Sy=12cmM?, S=18 cm?, 5) cosa —%

6.99°°. llo mromuan kBaapara ABCD uepes TOYKY A IPOBEAEHO
nepnesaukynap AK (puc. 6.49). 3naiigite mromy AKDC, sxmo
CTOpPOHA KBajapaTa nopisaioe 8 cm, a LK DA = 45°.

A)8J2cm%;  B)32v2cmZ%  J1)128Y2 cm?.

B)16v2 cM?;  T) 642 cm?;




Al

6.100°°. OpTOroHANBEHOI IIPOEK-
miero mapanenorpama ABCD na nnio-
muHy y € YoTHpHKYTHMK ABC,D,.
CK 1L AB, CK = 12 cm, AB=15 cwm,
ZCKC, = 60°, 3naiigitTs njomy mapa-
nenorpama ABC, D, (puc. 6.50).

A)180V2 cm2; T) 45 cv?;
B)180+/3 cm?; M) 30cm?.
B) 90 cm?;

6.101°. KyT mix niomuaaMu piBHO-
cropoHHiX TpuKyTHUKIB ABC i ABD
npopieaioe 60°. Bualixite Bigcrans CD,
Ao AB = 4/3 cm.

6.102°. 3 Touok A i B, aKi nemaTs y ABOX NePHEeHAUKYJIAPDHUAX
IIOIWHAX, onymeHo nepueHnukyaapu AC i BD Ha npamy mepe-
THHY IJIOIUH. 3HaHAITE noBxuHy Bigpiska CD, axmo AC = 3 cm,
BD =4cm, AB=13cm.

6.103°. lano napanesorpam 3i croporamu 6 cm i 8 cM Ta KyTOM
mix muMu 60°, 3aiigiTe IIONIy #0ro OPTOrOHANBHOL IPOEKIil HA
IIONMHY, HAXUJIEHY A0 ILUIOIIMHY IapajienorpamMa mix kyrom 30°.

6.104°. lano Tpanemniio 3 ocEoBaMu 7 cM i 9 cM Ta BECOTOIO 5 cM.
SHa¥ZITE KYT MijK IUIOIIWHOIO Tpamenii Ta IJIONMHOIO ii opTOro-
HAJBbHOI IMpoeKIii, Axno mroma mniei npoexmii 20 cm2,

Puc. 6.50

6.105°. Vci gBOrpaHHL KYTH IPU OCHOBI YOTHPUKYTHOI mipami- .

A piBHI Mix coboro. Aka 3 TOYOK € OCHOBOIO BHCOTH IIipaminm?
6.106°. Ogma 3 6iuEMX rpaHeil TPHKYTHOI ImMipaMify NepneHAn-

KYJIApHA 0 OCHOBH, a JBOIPAHHI KYTH, YTBOPEHI OCHOBOIO 3 ABOMA

immuMy GiyHuME rpaEaAMH, piBHI MixK co6oi0. fIKa 3 TOYOK € OCHO-
BOIO BHCOTH mnipamizu?

6.107°. Yepes kimens A Biapiszxa AB IpoBeAeHO IJOIIUHY O.
Touxa C ginuTe Binpisok AB y BiguomesHi 3 : b, nounHAOUYH Big
Touxku A. ObunciiTes npoexmniio Binpiska AC Ha NIOIIUHY O, AKIIO
npoeKiisa Biapiska AB Ha 110 IJIOIUEY A0piBHIOE 48 cM.

6.108"°. OprorosanbHOK Tpoekielo pipHOGIiUHOI Tpanenii 3 BU-
coTo 12 c¢m i ocHOoBaMu 3 cM Ta 9 ¢M Ha IJIOMMHY, HapajielibHy
OCHOBAM Tparmenii, € YOTHPUKYTHHK, ¥ AKUH MOJKHA BIIMCATH KOJIO.
BusHauTe KyT MiX LIOMIWHOO Tpanenil i miIoniuHo0 npoexii.

6.109*. IIpama AB napanenbHa niuommuHi o; npama CD mepern-
Hae AB nig xyrom 45° 1 yreopoe 3 momuHo0 o KyT 30°. HosexniTs,
10 OJIOIIKAHA, KA IPOXOAUTE uepes npami AB i CD, yTeopioe 3 1Lj1o-
IIMHOI o KyT 45°.

6.110*. OproroHanbHOI OpOEKIiel0 piBHOGIiuHOI Tpameuii 3
ocHOBaMH 3 ¢M i 9 cM HA IIOINWHY, TapaJie/IbHY OCHOBI Tpamerii,
€ JOTHPHUKYTHUK, V AKHH MOMKHA Brucatu Koxo. Kyr mix mongm-
HOIO Tpanernii i nnomunoo npoeknii 30°, Bussaure niomy dirypH,
10 MPOEKITiII0ETHC.

6.111*. PirnobGexnperni TpukyrHuru ABC i ABD 3i coinbnoOO
OCHOBOIO AB j1€:KaTh y Pi3HAX IJIOMMHAX, KYT Mi AKHMH J0DPiB-
HIo€ a.. AB =24 ecm, AC=13 cm, AD = 37 cm, CD = 35 cm. 3HalITE
KYT 0. Ta IIJIOIY OPTOroHaJAbHOI npoeknil TpukyTHrKa ABC Ha nio-
muny (ABD).

6.112*", PisuoGenpeni Tpuryrauku ABC i ABD 3i cminsHOO
OCHOBOIO AB neXaTh y pisHAX IIOIIMHAX, KYT MiXK AKHMHA AOpPiB-
Hioe 0. AB =32 cm, AC = 65 cm, AD = 20 cm, CD = 63 cm. 3uadigiTe
KYT 0 Ta IOy OPTOroOHaNEHOI Tpoekiii TpukyTanka ABC Ha oio-
muny (ABD).

6.113". PieuoGeapeni Tpuxkyraukm ABC i ABD 3i cminbpHOO
OCHOBOIO AB nexaTh y PISHUX IIOHIWHAX, KYT MijK AKHMU IODiB-
HioE .. AB =24 cm, AC =13 cm, AD =37 cm, CD = 85 cm. 3maiigits
KYT O Ta IUIOIIY OPTOroHaJbHOL npoekiii TpukyTauka ABD Ha nio-
muHy TpUKyTHEHKa ABC,

6.114*. PisHoGenperi TpuxyTEuUKE ABC i ABD 3i chninsHOI0
OCHOBOIO AB jie:KaTh y PiSHHX IJIOMIMHAX, KYT Mi¥ SKAMK JOPiB-
Hio€ o.. AB = 32 em, AC =65 cm, AD = 20 c™, CD = 63 cm. 3HalIiTH
KYT o Ta IJIOLLY OPTOrOHANBHOI TpoeKil TpukyTHuKa ABD Ha nio-
muHy TpEKyTHEKa ABC.

L e T e - o T T s e T e

6.1. fixi Tpeba spobuty BUMipH, {00 BUSHAYHTH!
1) Bucory 6amTH, 10 OCHOBH AKOI HEMOMINBO MiAiiTH;
2) BigcTans go GYAMHKY BiOMOI BHCOTH, AKIIO A0 HLOTO
HEMOXKJIUBO iAinTI?
6.2. Yomy TiHi 3BHEKAOTH OMiBAHI?
6.3. fix BumipsaTH BHUCOTY HepeBa, He HiAIMAIOYHCH A0
#0ro BepxiBKu?

Muxaiiao Bacuasonwy
Ocrporpanesiuit (1801-1862)
Mamemamura — naileuwja Qirocogcvra Ha-
yKa, Hayka cnpasichix noemis.

M. B. Octporpaacsrmit

Hapoaurca M. Ocrporpajgcexuii 24 Be-
pecus 1801 p. B ceni ITamenna (auni Ianre-
HiBka) Ha ITonraBmuni B ciM’l nominiuka cepenusoi pyxu. M. Ocr-
porpaachKHil HaBYaBCH Y XapKiBCEKOMY YHIBEPCHTETI, CIIOYATKY




Ha OpaBax BiNBHOIO cayxada, a y BepecHi
1817 p. 6yB sapaxoBaHui cTyaeHTOM (Dis3u-
Ko-MaTemMatTugHOro gaxynsrery. Ogmax Ha-
BUYABCH HENOBIO, 3aJUINIHAB HOro i mepeixas y
IMapmx.

¥ Ilapwxi OcTporpafchbKmii CTAPAHHO
pigBigysas Jyexnii B Copbommi Ta Konemx
e @paHc i CBOIM MaTeMaATHYHHM XHCTOM
HEBJIOB31 IIpMBEpHYB yBary Bimomwx ¢pas-
nysbxux MmartematukiB — Jlamnaca, Komri,
®yp’e, Amnepa, Ilyaccona, Has’e Ta iH.
Iloseprysea y Pociio (1828 p.) Bixe He AK modaTKiBenb. ¥ rpyaHi
1828 p. Ilerepbypsska axajgemia Hayk oOpana OcTporpajicbko-
ro aj’IoHKTOM NpHKJIagHol MatemaTuku, y 1830 p. liomy Hanmamu
3BAHHA eKCTPAOPAMHAPHOrO aKaJgeMika, a Yepes pixk opAuHAPHOTO.

Ocrporpascbkuil yBifimoB B icTopiio He JHINe AK BHUAATHHM
yuerni. Big OyB TakoX i BeMUKHI memaror, YufA HiAJLHICTE Maia
BHpiIIaJsHe 3HAYEHHA JJA NiABUINEHHA piBHA 1 poni mHaykwm, i
B IIepIIy 4Yepry, MaTeMaTHKW, MeXaHIKW Ta iHXeHepii, y Tomimi-
it Pociiicpkiii iMnepii. Yuermit 6yB aKTHBHUM NPONATAHAUCTOM
disuKo-MaTeMaTHIHAX JOCATHEHL, TBOpLEeM OaraTbox migpyd-
HUKIB 3 MATEMATHKK i MeXaHiKHM, 34 AKUMH BYWIUCA IOKOJIIiHHA
HAYKOBIIIB Ta iHXKeHepiB.

Hama pigaa Ykpai=a gana ceiTosi Benuxoro Hayxkosns Muxaii-
na Bacunsosuua OcTporpaicsKoro — Hepioro BiTYM3HAHOrIO BYE-
HOT0, AKHWH BHUWIIOB HA piBeHb HAWBHAATHIMINX MAaTeMaTHKIB
XIX crT. i B emoxy OypXJIHBOro PO3BHUTKY HAYKH pasoM 3i ciaaBer-
HOIO KOT'OPTOIO0 €BPONENCEKHX YYEHUX TBOPDHB OCHOBH CY9acHOI Ma-
TeMaTHKH, MEXaHIKH i QizuKH.

Janux Nanbepr (1862-1943)

Mamemamuunuil amaniz moxcHa Hassamu
€0UHOI0 CUMDOHIEI HeCKIHYeHHOCT.
. T'ins6ept

I'insbepr moeguyBaB y cobi HaKpalmi Tpa-
aunii BAAaTHUX reHiiB mumaygoro. Hanssm-
yaiHO rocrpe abCcTpaKkTHE MHUCJIEHHS IOEXHY-
BAJIOCH B HBOT'O 3 YMiHHAM He BiIpuBaTHCS Bij
KOHKpeTHOro (ismynoro amicTy mpobiemu.
Himvenpxuit marematuk lasun I'ins6epr Hapo-
muBcsa nobmuay Kerirc6epra B cim’i MmicmeBoro cyzzi. Yce iioro Teopue
sxuTTHA noB’ Asane 3 ['eTTiAreHOM, AKAH ¥ TOM yac OYB 3araJibHOBU3HA-
HHUM IEHTPOM CBiTOBOI MATEMATHYHOL JYMKH.

¥ 1900 p. Ha MixxEapogEOMY MaTeMaTHIHOMY KoHrpeci B Ila-
puxi Tinsbepr chopmymosas 23 HallBa)KauBinn MareMaTHYHL

npobaemu, AKi Oyau CBOTO POAY 3alOBITOM MAaTeMaTHKiB MHHY-
JIOT0 CTOJITTA MaTeMaTHKaM HacTymHOro croiirra. Ilmmm npo-
6aeMaMu ¥ Joci 3aiiMalOThLCA BUEHI BCLOTO CBITY, 8 XTO PO3B’aA3ye
xXouya 0 oZHY 3 HUX, O/[pady 3aBOMOBYe cBiTOBe BU3HaHHA. IM’a
Tine6epra € B yeix posminax cydacHoi maremaruku. Ipocrip I'iab-
fepra, cucrema axciom Iinsbepra, Teopema I'inkGepra nmpo 6asuc,
npobremu insbepra — i DOHATTA HABABKAHM YBIMILIM B HAYKY i
Bigomi Terep KoKHIN JIOAMHI, O[0 Mae MaTeMATHYHY OCBiTY. I'iinb-
fepTa 3aB)KAW BUPiZHANIA OPUTiHANBHICTEL cyAXKeHb. «IHomi Tpam-
JIAE€THCA, — Ka3aB BiH, — O[O0 CBiTOIIA MIOAUHU CTAE Nefali ByK-
UUM i BYXK9IHM, IPpAMYIOUYH 10 ofHiel Touxn. Came BoHA i crae ioro
TOYKOK0 30py». Ha sanwuranHs, 0 HOro COOHYKAaJio 3aiiMaTHCH
disukomw, I'iaedepr noTenHo BiAmoBiB: «®isWKa 3aHAATO CKJIAJHA
ansa disukis, mob BoEN Helo saliMmanucsa». Oxus 3 yuniB Iiasbep-
Ta, TOJNUINUBINN 3aHATTH MATEMATHKOIO, IIOYaB IHCATH DOMAaHM.
«Yomy Bin nmouas saiimarucs muMm? — QUBYBAJIHCHA BCi HABKOJO, —
fx MosKe KOJHMINHIN MaTeMaTHK UCATH poMaHu?». «AJle 1Ie 3K 30-
BCciM mpocTto, — Bigmosigas Iine6ept. — A MareMaTHKH B HBEOT'O
He BHCTayasdo (hbaHTasii, y ToM wac AK Ii DiTKOM BHCTAaYaNO AJIA HA-
NHUCaHHA POMaHiB».

Cyuacauku I'iebepra me 8a JKUTTHA BU3HABAIY HAA3BUYANHNN TAa-
JIAHT yueHoro. «¥ Moix cmnorajgax I'ins6epr saquinuBcs BEJIHKHAM re-
HieM, Axoro g Koau-Hebyap 6auns» (M. Jlaye). «Ilasun Tinsbepr 6yB
OZIHUM 3 AifiCHO BeJHKHX MaTeMATHKIB cBoro uacy. Moro npani i Ha-
Auxapoda 0cOBHCTICTh YIEHOrO 3po0mn/id 3HAYHWH BIUIMB HA DO3BUTOK
MATeMAaTHIHUX HAYK, HABiTE /10 Tenepinmmsoro uacy» (P. Kypasr).

(i) 3anuranHs AN CAMOKOHTPOMIO

1. ik sHAHTH KyT M) IIOXHUJIOK0 i MIOMUHOIO, KO AKOL BOHA IPO-
BeneHa?

2. Un moske KyT MisK IPAMOIO 1 IronuHo0 6yTr Tymum?

3. Ak 3Ha#TH KYT MiX BOMA IJIOI[MHAMMY, SKi MePEeTHHAIOTHCA?

4. Yn moxe KyT Mixk miomuHamu 6yre Tynam?

5. fIk 3HaWTH BifcTaHb BiJf TOUKH 0 DIOIMMAHEA?

6. fAx 3EaiiTH BifcTaHEL MijK ABOMA NapajelbHAMM IPAMUMEA?

7. fx sHaiTH BifjcTaHh MijX IPAMOIO 1 IIOIIAHOI0, AK1 HapaaeabHi?

8. fx 3HaliTH BigcTaHE MiX [BOMA NapalelbHHMH IJIOIIUHAME 7

9. Ak 3HAHTH BificTAHDL MiK MEMOOGLHIME TpAMEAMA ?

10. fiky ¢irypy yTBOPIOIOTE OCHOBHM BCiX MOMKJIHBMX IOXHUIHX,

NpOBEEHUX A0 IJIOMUHY 3 OfiHiel TOUKH miJ| OXHAKOBUMH KY-
TaMu?




11. Yu MoKy TH ABi MOXHMIIi, HPOBEIEH] 3 OXHIE] TOYKHY 0 ILJIONTWHH,
1[0 MAIOTh Pi3HY HOBXKHUHY, OYTH HAXAIEHHUMHU J0 i€l IIONIHHA
Oif OAHAKOBHM KyTOM?

12. fix nopisEsaTH KOBXKHUHEA pefep TeTpaeapa, AKI0 BOHA YTBOPIO-
IOTh PiBHI KYTH 3 IJIOIMIUHOIO OCHOBH?

13. Yu morke gBOrpaHHEAMN KyT OyTH TymumM?

14. fxy dirypy yTBOPOOTE TOYUKH, piBHOBiA1aeH] Bix ¢cTOpiH TpH-
KyTHHKa? ' ' :

15. Illo e reoMeTpUYHAM MicIeM TOYOK, PiBHOBiA#AEeHUX Bij Bep-
IIHNH IPAMOKYTHHEKA?

16. Yu moxxe BigCTaHB BiJf TOUKH A0 IJIOMMHEK 6YTH JOBIIOIO 34 KO-
BiBHY BificTaHb Bif miel TOYKHM 0 OpPAMOI, 10 HANEKHUTH il
IO uHi ?

17. Yu moxke nepepisom Ky6a OyTH IPAMOKYTHHHN TPHKYTHHK?

18. Yu mosxe nepepisom Ky6a 6yTH TYNOKYTHAN TDUKYTHAK?

19. Yu MosKHA NPOBECTH OAHY NPAMY, KA yTBOpIOBana 6 mpaMui
KYT 3 KOXHOI CTOPOHOK TPHKYTHUKA; KBAaApaTa; IPAMOKYT-
HAKAT?

20. fix 3mafiTH BifCcTaHB Bij BifpizKa [0 IIOIMMHH, AKIIO BiH He
3HAXOAWTLCH HA NPAMIil, 110 HapajejabHa Iii niaoniuHi?

21. Yn MoKHA CTBepAKYBaTH, 10 OyJb-AiKa TOUKa NpAMOI, AKAa
NPOXOAUTE HYepes cepeinHy Bixpiska, piBHOBignaneHa Big KiH-
IiB IBOTO Bixpiska?

22. Yu MoKHA CTBEPAKYBaTH, [0 Oy/b-AKa TOYKA IJIONIUHH, AKA
TNIPOXOJMTE Yepes cepeAuHy Bifpiska, piBHOBiAnanena Bif KiH-
11iB ILOTO Bifpiska?

23. Yu 0608’ A3KOBO TPH TOUKH, AKi 3HAXOJATHCHA HA OTHAKOBiM BijI-
cTaHi Bij NaOmIMHEM, HANEXKATH IIONINHI, AKa IapajelbHa Ja-
Hil? '

24.Yu wmMoOKe OPTOrOHAJILHA MPOEKIia Biapiska popiBHIOBATH
JOBIKHHI IIBOro Bigpisxa?

25. Yy MosKe OPTOroHAILHA IPOeKIlisA Binpiska 6yTH 0inbiiom0, HiK
JOBXKHHA Bigpiska?

26. Yu MoKyTh OPTOrOHAJILHI IpoeKIii mpamMux 3biraTuca?

27. Yu MoKe OPTOTOHAIbHA OIPOEKIid KyDa OyTu kBagpaToM?

28, flx no6yAyBaTH OPTOrOHANBHY MPOEKIi0 reoMeTpudHOI dirypn?

29, Axuii 38’ A30K MiXK IUIOMIEI0 MHOTOKYTHHKA i IJIOIIEI0 Moro op-
TOrOHAJIBLHOL IPOEeKIii?

30. Yz moke mjomia OpTOroHANBHOI MpOoeKnil MHOTOKYTHHKA JO-

PiBHIOBATH HJIONI] IIBOTO MHOTOKYTHUKAT

Tect Ang CAaMOKOHTPONIO

® Yacmuna 1

3apmannsa 1—16 maloTs BapianTi BignoBigeH, 3 AKNX NIPABHIL-
Ha Timekn O/IHA a6o xouxpersa xinskicrs. Bubepits npasuasay
BiANIOBiS.

1°. Yraxite qoBxuAY cTOpOoHU AC IPAMOKYTHOIO TPHKYTHHKA
ABC (£C=90°), axmo AB =10 cm, £ZB = 45°.

A)bem; B)2,6cm; B) 2710 cv; I 5V3 cv; D) 5V2 cm.

2° _'-Iepea cropory AK mnapaneino-
rpama AKLP npoBefieHO ILUIONMHHY &
(puc. 6.51). PB — mepneHAUKYAAD IO
naomuean §. Bubepits KyT Mid mps-
Mo10 AP i nomuHEOoK 6.

A) /APB; B)/ZAPK; [I)/ZPAB.

B) ZAPL; T)/ZPLK;

3° 3 Toukm M 10 MIOMIMHEH O Hmif Puc. 6.51
KyToMm 45° mposemeHo moxmny MA i
neprneHAukyaap MB. 3raiinite goBxkuHy nmoxmaoi MA, AKIIO KOB-
sKmHA I npoeKnii Ha IJIOMIAHY O AOPiBHIOE 3-\[5 cM.

A) b cm; B) 9 cm; B) 6 cm; I) 18 cm; 1) 12 em.

4°. lano xy6 ABCDA,B,C,D, (puc. 6.52). YkaxiTs BeTUUUHY
Kyra mix npamumu AB i D,C.

A)0°; B) 30°; B) 45°; I') 60°; 1) 90°,

5% TpukyTHEK MNA € 0pTOroHaJILHOIO MIPOEKIICI0 TPDHKYTHHKA
MNB na nnomuny (MNA) (puc. 6.53). YkaxiTs npaBuiIbHi TBEp-
JUKeHHS.

1) MB?M NA)=/BMA; 4) (M NB)?M NA)=ZBNA;

2) MB (MNA) = /BMN; 5) BN (MNA) = Z/BNM;

3) (MNB) (MNA)= Z/BMA; 6)BN (MNA)= /BNA.

A)1,3i5; B)2,4i6; B)1i5 TI)2i6; I)1i6.
B

Pac. 6.52




1
1
1

6°. Touxa M BigganeHa BiJ KOXHOL BepDOIMHH IPABUJILHOTI'O TpH-
xyraunka ABC 3i croponow 3 ¢m Ha 2 cM. Bu3HauTe BificTaHb BiX
rouku M go mromuseu (ABC).

A) 1 cwm; B) 2 cm; B) J2 cm; T J§ em;  J)0,5cm.

7° Toukn A, B, C nexaTs Ha IPAMil, AKa DepIeHAUKYIAPHA 0
mwiomuewy y (puc. 6.54). Touxkn B, F, M HanexaTs IVIONIMHIL Y. YKa-
IKiTB KyTH, rpaagycHa Mipa axux 90°.

1) ZABF;  3)ZAFB;  5)ZABM; T)/MCB;
9) /BAM; 4)/CBF; 6)/BFC; 8)/CBM.

A)1,2,5i7; B)2,4,6i8; [)3,4,5i6.
B)1,4,5i8; I)2,5,7i8;

Puc. 6.54 Puc. 6.55

8°,Ilmmxounnma15ne;mmawrhcauoupannﬁlmnwom45°
(puc. 6.55). Touka A HaIeXKHUTS IUIOINMHI § i 3HAXOAMTHCA HA BincTani
6 cM Big mIommHEA o, 3HAKAITE BigcTass Bijf ToukH A 1o npamoi .

A)6em; B) 32 cm; B) 23 cm; T) 6+/2 em; ) 8 cm.

9°°. Ha pucysKy 6.56 so6paxxeno ky6 ABCDA,B,C,D,,y AKOMY
nposezieHo giaroHass B, D. BuxonaiiTe oprorosansHe IpOeKIiio-
BaHHA MBOrO Bi[piska Ha KOXHY 3 rpaHe# Kyba i mocTasTe y Bifmo-
BifHicTE KyT MiX npamoio B, D Ta BiZNOBiAHOIO IUIOMUHOO.

A)B,D "(ABC); 1) Z.DB,C; A
B)B,D(B,C,D,); 2)/BDC; |B
B)B,D(BB,C,);  3)/B\DB; B
I)B,D (AAI 5 4) LAB,D; r
,D;)BID:@ABBIJ, 5)<D,B,D; | Il
E) B,D'(DCC,). 6) ZA,DB,. | E

Puc. 6.56

10°°. 3 rourkn K [0 OJIOOMHY @ IPOBEJIEHO HOXHIY 3aB/IOBXKKA _'
16 cm. MorsxkuHa DpoeKnii miel DoXmIol Ha IJIOIIHMHY ® JOPIBHIOE
8 cM. SHaMAITE KYT HAXHAJY i€l HOXHIO0] A0 IJIONUHE ©.
T) 80°;

A)30° B)60°%  B)20°%

) 50°.

© 11°° Touka A 3HaXoAUTHCA Ha Bimcrani 12 em i 16 em Bix gBox

B3a€MHO NePHeHANKYAAPHUX myomuH (puc. 6.57). 3maiinirs Bif-
CTaHb Bij [iei TOYKH 10 NPAMOI NePeTHHY HUX TLIOM[MH.

A)12cm; B)16cm; B)ldem; T)20cm; 1) 28 cm.

12°°, Pe6po ky6a pgopisioe a. 3mHaiimits Bixcrams Bix Touxm
HepeTHHy AiaroHasnei oxuiel rpani Kyba 0 BepIIMHEE IPOTHIIEIKHO]
i¥ rpamsi. :

a axf_ av3 a6
A) 7 B) <=t B)—J—_; I) T ) a.

13°° Peﬁpo Ryﬁa ABCDA B 1CD; nopisuioe a. Bmaiinite Bix-
CTaHb MiX npamumu DD 1AC1

A)ﬁ; BJE‘—/_— B)i‘C DNav2; D)a3.

14°° BepmnnaA piBHOCTOpPOHHBOTO TpUKyTHEKA ABC Bigmane-
Ha BiJl IUIOIMEYA ¥ HA 3J3 em (puc. 6.58). Busraure KyT Mix miro-

mueaMu (ABC) iy, AK1I0 ZOBKWHA CTOPOHU TPUKYTHHKA JOPiBHIOE
12 cm.

A)15°;  B)30°%  B)45%  T)60° IT) 90°.
A

Puc. 6.57 ' Puc. 6.58

15°. OproroHaILHOK mpoekmiclo TpUKyTHHKA ABC e OpAMO-
KY‘TI-IBI( TpEKYTHUK AK B 3 rinotenysoio 15 cm i katerom 9 cm. Ky
MiX IUIOINMHAMH OUX TPHKYTHHKIB AopiBHIOE 30°, 3HalAiTE mIo-
1y TpuKyTEAKa ABC.

A) 3643 cm?; B)54/2 cm2;  [1I) 108 cm2.

B)36V2 cm2%;  T)544/3 cm?;

16°°. Bigcrans Bix Toukn M xo cTopin kBagpara ZopiBHOE 13 M.
JuaiiniTe BifcTaHk Bif Touku M K0 MUIOIIHEY KBagpaTa, AKIIO #oro
cropora 10 cm.

A) 8 cm; B)llcm; B)12cm; T)14em; ) 15cm.




® Yagemuna 2

Posp’skith 3asganng 17—28 3 KOPOTKEAM 3aNHCOM XOXY MipKy-
BaHS.

17°. Croporn Tpuxyrauxa ABC popiemiolors 10 cm, 17 cm i
21 cM. 3 BepmIrHEHM 6iNbIIOro KyTa TPHKYTHHKA 0 HOro IJIOIIUHMI
IpoBeJieHo NepneHAuKyasap AF 3aBAoBxKH 15 cM. SuanaiTe Bif-
crams Big Touku F no croporu BC tpuxkyrHuka ABC.

18°. OpTOroHAJBHOI HPOEKII€I0 NPAMOKYTHHKA 31 CTOPOHAMH
4 ¢M i 6 cM € YOTUPHKYTHHK, IIJI0LIa AKOro fopisHioe 12 cm?, 3uaii-
AiTh KYT HAXWIY MiX IUIOMMHOIO MPAMOKYTHHKA Ta HOT0 OPTOro-
HAJBHOIO IPOEKIielo.

19°. 3 ToukH, AKAa BiAAaNeHA BiJ IVIOIUHEH o HA 4 CM, IPOBEeHO
aBi moxwi, AKi yrBOpIOOTH 3 IomuHOo© KyTH 30° i 45° BignoBizA-
HO, a KyT Mix ixmiMm nmpoexnismu gopisxioe 150°. 3naiaiTs Bix-
CTAHB M1 OCHOBAMH ITOXHIHX.

20°. lpi nuomuAEY nepeTHHAKThHeS mij KyToM 60°. Touka A 3Ha-
xonauThes Ha Bigerami 10 eM Bij nux nromuH. 3HAWAITE BiACTaHD
BiZf TOUKH A o UpsAMOi NepeTHHY HUX ITOIHH.

21°. JIsi nommER nepeTHHanTLeA mig kyTom 60°. Toura B 3HA-
XOZMTHCA HA ONHIiM BiscTaHi Bif NUX mIomuH i Ha BigcTaHi 16 cm
Biz mpaMoi mepeTuHy miaomuH. 3HalAiTE BiAcTaEs Bix ToukM B 10
OHX IJIOMIUH.

22°, Kiami Bigpiska AB HanexaTh NepHeHIUKYISAPHUM ILIO-
nyueam o i B. Touku A, i B; — npoeknii Touok A i B BignosigHO Ha
IpAMY HepPeTHHY IJIOIMH. SHAKAITE NOBKUHY BiApiska AB, AKIIO
AA,=3cm, BB, =4cM,A;B; =1l cm. _

23°. V cepefmHi JBOrPaHHOr0 KyTa, rpafycHa Mipa SIKOro 1209,
3a7aHO TOYKY, AKA poaMimieHa Bij koxkHOi rpani na Bifcrania. 3Ha-
#aiTe BicTans Big miei Touku Ko pebpa ABOrpPaHHOrO KyTa.

24°, Ilnomuen piBHOCTOPOHHIX TpukyTHHKiB ABC i KBC
nepneHAUKyIApHi. BHaiaiTe KyT Mixk naomunramu (AKC) i (ABK).

25°. OpTOrOHANBLHOK NPOEKIielo Binpiska AB Ha NJIOMUHY O €
siapisox A,B,. C — cepenuna Biapiska AB. C, — npoeknis Toukn C
Ha IVIOIIMEY o. SHaWAiTH AOBXKWHE Bixpiskis AA, i BB,, AKImO
CC, =24cm, AA, : BB, =3:5. _

26°. lano kBaxgpaT ABCD, cropona axoro 6 cm. Touka F Bigma-
JIeHa Bijf KOKHOI BepIIMHHK KBajpaTa Ha 7 cM. 3HAUAITE BiACTAaHB
Biz cepenuun Bigpiska FC o cepeamuu cToporu AB.

27°. 3 BepmuEKX B NpAMOKYTHOro pisHOGeAPEeHOr0 TPHKYTHH-
xa ABC (ZC = 90°) nposefeHo nepneHAuKyaap MB 3aBIOBXKKH
J2 em no maommun (ABC). 3raitaits mromy TpukyTEEKa MAC,
axmo BC = V2 cm.

28°. Tourka M BigmaneHa Bifi IJIOIIMHA OPaBHABHOIO TPHKYTHH-
xa ABC Ha 3 cM, a Bij ycix #ioro cropin — Ha 24/3 cM. 3HAKAITH CTO-
pory Tpuryrauka ABC.

® Yacmuna 3

Poas’sxirTs 3agnanna 29—32 3 noBHUM 06I'PYyRTYBAHHAM.

29“._ Pfﬁpo NIPaBHJIBHOI'O TeTpaeApa AOpiBHIOE @. SHAUAITE Bij-
CTaHB BiJ HOTO BePIIMHH A0 IPOTHIEKHOI TpaHi.

30".' 3 TOYKHM [0 MJIOMUHYU NPOBEIEeHO Bl MOXMII, o YTBODIO-
IOTB 3 I1€10 IJIOIIMHOI0 KYTH, cyMa sikux 90°. [losexniTs, mo npoek-
Ill TOXHJIMX Ha JaHY IVIOIMHY BiTHOCATHCA MiX c060%0 AK KBaApa-
TH JOBXHH IIOXUINX,

31*. Pismobiuma Tpanenis, nepumerp fkoi gopiBrioe 48 cM, a
r'o':.:TpHﬁ KyT 60°, nesxuts y niaomusi o Touka, piBHOBiAKANEHA Bij
VCIX CTOPiH Tpameliii, 3HaXoANThCA Ha Bigcrani 3 ¢M Bij mmomu-
HU o.. 3HalAiTE BifcTaHb Bij niei Toukw Ko cropin Tpamerii.

32'2'. OproroHanbHOI0 MPOEKIi€l0 TPUKYTHUKE, IUIOMIA AKOTO
48 cM”, € TPUKYTHUK 3i croporamu 14 ¢M, 16 em i 6 cm. O6umeriTs

KYT ML [IOIIAHOI I[BON0 TPUKYTHUKA i MTOIMHOI0 HOT'O MpPOeK-
mii.




napaalem:ﬂnx i moﬁmm le&MHx, napanmanx upmo k
-napmemzm w:orqvm ana;cmacn 18 OﬂHa!CE nnpmreamaoc

'-_nnacmocum O3HAKH nepumynspm npﬂmxmmmm, L
AK BHUKODHCTOBYIOTHCA AaKCiOMH cTepeomerpii, BuBUeHi q;apmym!,_'

BIACTHBOCTI /IS POSB’ A3YBAHHSA HECKIANHHX reoMeTPUYHEX sanay;

AK PO3B’S3aTH HECKJaAHI 3ajadi HA noGyzosy mepepisis Ky6a, npamo-
KYTHOIO NapaseJenineza Ta mipaMizin; Ha 3aCTOCYBaHHS BIacCTHBOCTe! Ta

O3HAK [IapajielbHOCTI Ta nepnenmynapnoc'n OpAMEX i nromus; :
AK 8HAWTH i 300pasyTH NapasieNbHi Ta MepHeHAUKYIADHL npami Ta mm~
MINHY Ha MATIOHKAX i Mojenax; :

aK nolGyayBarn sobpaikeHHA q:lryp i BHKOBAaTH HA HHX HeCKJIaHi

no0yaoBH;

» aK obumcawTA BifcTaHi i KYyTH y IPOCTOPi;
¢ fAK 34CTOCYBATH BiNHOINEHHS HapaNeNbHOCTI Ta NePHeHAUKYIADHOCTI

MiX DPAMUMH | IUIOMUHAMY Y HPOCTODI Ta BUMipIOBaHHS Bifcrameil i
KYTiB y IPOCTODI 10 OIHCY BifHOMIEHL MisK 00’ €KTaM# OTOYYIOUOTO CBITY;
BHBYEHI BIACTHBOCTI Ta OSHAKH JI0 PO3E’ HA3VBAHHA 3aAY; {

AK YCTAHOBUTH Ta OOI'DYHTYBATH y IIPOCTOPL B3acMHe pO3MimieHHA
OpAMUX i NIOIMAH, 30KPeMa NapajJelbHiCcTs OPAMUX, TIPAMO] i IIONHHY,
ABOX IJIOIUH, B3aEMO3B’A30K IApaNeJbHOCTI H HepHeHAuKYIApPHOCTI
OPAMUX i IIOMMH, MEMODIKHICTE IDAMEX;

AK KaacH(IKYBaTH B3acMHE DOSMINIEHHS NPAMHEX, OPAMHX 1 IMIOIIHH,
IJIOIIHH Y IpOCcTOpi.




TEMATHBAIIS BUBYEHOIO

I ?anl (birypu reomerpii Ta xue
pamimennn y npocropi

Hasuit MOAYIL HPHSHAYAETHCA AJs MOBTOPEHHA BCBOI'O TOTO,

o PO3riAAANOCcsH 3 Kypey cTepeoMeTpil y IbOMY HaBYAJIbBHOMY

pomni. ¥ MiHi-KOHCIIEKTi CHCTEMATH30BAHO Ta y3arajbHEHO OCHOBHi

TeM# KypCy, AKi yMOBHO po3buTo Ha 610KH: OCHOBHI q:au-ypn reo-

l meTpil Ta ixHE posmmeuﬂa V IpOCTOpi; MepHeHANKYJIAD i mOXHuiIa
70 IJIOIIMHY, BificTaHi i KyTH y mpocTopi; nepepisu Ta IIPOEKI[iI0-

BaHHA.

Briguo 3i cTPYyKTypol moByAoBU reoMeTpil AK HayKH AJdA Hel
BHA3HAYEHO!

Ocnoeni ¢izypu (HeosHauyBaHi) — TOUKA, NpsAMA, IJIOMHUHA
(§ 2.1).

" Axciomu (§1.1,§2.1)

1. Hanexnoceri

I,. fIxa 6 He Oyna mpaMa, iCHYIOTE TOYKH, IO HAJIEXKATh i
npamm, i Toukm, 10 He HAJTEHKATD iH.

I2 Yepes Gyab-AKi ABi TOUKM MOYCHA MPOBECTH NPAMY i 0 TOTO
¥ TLIBKH OJHY.

I,. fixa 6 me Gysa nuomuHa, ICHY!OTB TOYKH, 110 HAIEKATh ILii
OJIOmMHI, i TouKH, AKI He HaJexaTh .

I1. BaaemHOr0 po3mMilmenss

II,. 3 TpBOX TOYOK Ha NPAMii ofHa i TLIBKH OfHA JIEHKHATH Mmc
,u;noma IHOIHMH,

IL,. ITpama poaﬁnnae TJIOIIMHY HA [ABi MiBIJIOIIMHEM.

II,. Axngo xBi pisHi npﬂm MAalOTh CILIBHY TOUKY, TO Yepe3 HUX
MOJKHA IIPOBECTH IUIOMIMHY i ZI0 TOTO 3 TiNBKU OAHY.

II,. fixmo nBi pisHi MIOIMHYE MAlOTh CHiIBHY TOYKY, TO BOHH
nepe'mnam-rbca 1O IpAMiii, 10 IPOXOUTE Yepes 10 TOYKY.

II1. Bnmpmnannn

I11,. Kosxxuuit BiApi3oK Mae HeBHY JOBXKHUHY, Oinpmy m,q Hy.na
,I[oamnna BiapisKa JOPiBHIOE CyMi ZOBKMH YACTHH, HA AKi BiH pO3-
ouBaeThCAa OyAb-AKOI0 HOT0 TOYKOIO,

I11,. Koxxauil KyT Mae NeBHY IPajyCcHy Mipy, Ginbiny Bif HyId.
Poaropay*mﬁ KyT gopisaioe 180°, Ipagycra Mipa KyTa AOPiBHIOE
cyMi TpaJlycHUX Mip KyTiB, Ha AKi BiH pO30HBaETHCH Oy IB-AKHEM
IIPOMEHEeM, 110 IPOXOANTE MiX HOro CTOPOHAMH,

IV. Binknagasasa

IV,. Ha Gynb-axii miBopaAMii Bif il MOYAaTKOBOI TOUKH MOXKHA
BiZIKJIaCTH BiZpi30K 3a/jaHOI JOBMKUHM i O TOTO XK TIABKH ONHH..

IV,. Bix Gyas-axol miBmpaMoi y 3ajamy OiBIJIONIMHY MOMCHA
m.mmac'rn KYT i3 3afaHOI0 rpagycHo0 Mipoio, mermoro 1807, inmo
TOTO X TLIBKH OJHH.

§ 7.1. Ocnosni izypu zeomempis ma ixue p

IV,. Sxnit 61 He 6yB TPUKYTHHK, iCHYE TPUKYTHUR, 110 XOPiB-
HIOE HoMYy, ¥ 3aJaHOMY pPo3MimeHHi BiTHOCHO AaHOI miBIpaMoi.
V. llapanenxsHocTi
V,. Hepea TOYKY, IO HE JIeXUTb HA JaHi# npaMii, MosxHA TIPO-
BECTH Ha NJIOMUHI He 6inbiie AK OOHY OpsaAMY, apaleabHy AaHii.
Hacnidxu 3 axciom (§ 2.2)

i ‘-Iept?a OpAMY i TOUKY, 110 He HAJIEXKUTH 11, MOKHA IIPOBECTH
ILIOIIUHY i KO TOTO K TiNBLKH OJHY.
2. fAxmo aBi TouKM IpAMOI HaIEHKATH IUIOLIMHI, TO i BCSH IpAMAa
HAJNEXKHTH il naomuni.
3. Yepes TP TOYKH, IO HE HAJNEXKATH npaMii, MOXHA IpoBec-
TH IJIOIIHHY i A0 TOrO 3K TiIBKA OJHY.

Bsaemne posmiujenna npamux y npocmopi (§ 3.1)

JBi npsaMi y T1pocTOpi MOMXKYTH:

® mpepeTHHATHCH (AKI0 MAIOTh TLIBKM OAHY CHiJIBHY TOYKY;
AKIIO NepeTUHAIOTHCA MiJf IPAMHUM KYTOM, TO B3A€EMHO IIepIeHIH-
KynapHi);

e 3biraTmcsa (MaioTh ABi i 6inbIe CHINBEEUX TOYOK);

° ﬁym napajeJbHIMH (JIeXKaTh B OAHIN mIOmMHIL 1 He MAOTH
JKOAHOI criIbHOI TOUKH);

e OyTu MEMOGIKHEMHE (He TeXKaTh B OHIiM IommHi).

Baaemueocmi nepnenduryraprux npamux (§ 5.1).

1. Yepes noBinbHY TOYKY IPAMOI ¥ HPOCTOPI MOMKHA NPOBECTH
HepneHIUKYIAPHY 10 Hel IpaMY.

2. i_Irc:qo nBi npami, axi mepeTMHAOTHCA, BIANOBiAHO mapa-
JebHL {BOM NePIeHAUKYIAPHAM OPAMUM, TO BOHN TeX IepleH-
JUKYJIADHI,

: 3. Yepes OGyap-AKy TOUYKY MIPOCTODY, IO HE HAJEXKHTH Ipd-

Miif, MOXHA MPOBECTH NPAMY, NEDPHEHAUKYIADPHY IO AaHOI (AUB.
puc. 5.4, a).

4, fxmo npAMa NePIeHAuKYIAPHA 10 oxHiel 3 ABOX mapaenk-
HEX OPAMUX 1 JIEKHTH 3 HAMHA B opHi¥ nIomMMUHI, TO BOHA NEePIeH-
JAUKYJIApHA i go Apyroi npamoi (nus. puc. 5.4, 0).

Bracmusgicme napaneavrnocmi npamux (§ 3.1). Yepes 6yas-axy
TOYKY HPOCTOPY, AKa HE JIeKHTEL HA JAAaHIN OpaMili, mpoxXoauTh
npsaMa, napaneasHa JaHi, i 1o Toro X TiNBKU OgHA,

Oar.mxa napanenvrocmi npamux (§ 3.1). Axmo Asi npami napa-
JIeJIbHI TpeTi#t npaMii, TO BOHKA HapajenabHi Mix coboro.

Osnaxa mumobiscnocmi npamux (§ 3.1). fxmo oxHa 3 ABOX
HPAMHAX JNEKUTH Y JeAKid IIOmMMHI, a APyra NIpAMa NepeTUHAE IO
IUIOLIMHY B TOYIll, AKA He JIeKHUTH Ha NepiIii npamii, To ni npami
MAMOOiXkKHI.




e

Bzaemue posmiugeHnAa npamot i nrouunu y npocmopi (§ 3.2)

IIpsamMa i nyoniMHA ¥ IPOCTOPi MOMXKYTh:

e [epeTHHATHCHA (AKIIO MalOTh TUIBKH OFHY CILJILHY TOUYKY;
AKNI0 MpAMAa IIPH MepeTHHI TJIONMHWA NepHneHIHKYJIAPHA A0 AO-
BiBHOI MpsAMOI miel MIOMMWHEYU, 10 IPOXOAUTH Yepes3 TOYKY Iepe-
THHY, TO IPAMA ITePIeHAHKYIAPHA i J0 ILIOIINHHA);

e OyTH napajiebHUME (He MalOTh KOHOI CIiNTBHOI TOYKH);

e MaTHW ABi i OipIIe CIiTBHUX TOYOK (IpAMa HANEKHUTH IJIO-
muHi).

Baracmusocmi nepnenduicynaprocmi npamoi i naouwjunu (§ 5.2).

1. Axmo niromMEA NEepOeHAMKYIAPHA N0 ojHiel 3 ABOX mapa-
JIeLHUX MPAMKX, TO BOHA TIepIeHAUKYJIApHA H 10 Apyroi npamMoi.

2. Isi npsimi, mepmneHAHKYIAPHiI A0 ofHiEl NIOIMWHE, mapa-
JIeJIbHi.

Baacmusocmi napanenvrocmi npamoi i naouwjunu (§ 3.3).

1. Axmpo oxHA 3 ABOX MapajieIbHUX NPAMHX NePeTHHAE NJIOIH-
HY, TO i Apyra NpAMAa TAKOK IepPeTHHAE IO IIONHHY .

2. fikmio npsMa napajgeNbHA IJIOMHHL, TO Yepe3 KOXHY TOUKY, -

B3ATY Ha il MIOIMWHI, IPOXOAMTE IpAMAa Iicl MIOmMMHEM, Hapa-
NenbHA KaHiy npamii (zus. pac. 3.19).

3. Yepes AOBinbHY TOUKY, AKA He HAJIEHKHUTH IIOIMWHI, HPO-
XonuTh Oesniw mpamMux, SAKi mapaneneHi mid noomuHL (ZHB.
puc. 3.20).

4. fAxmo npaMa napajeibHa KOMXKHIiM i3 InomuH, AKi ODepeTH-
HAIOTHCH, TO BOHA HapaJiesibHa i mpsAMil IXHEOrO mepeTHury (AHB.
puc. 3.21).

Osznaxa nepnenduxynraprocmi npamoi i naowunu (§ 5.2). Axmo
NpAMA NEePIeHAUKYIAPHA A0 KOXKHOI 3 ABOX NPAMHAX, AKi JeKaTh ¥
ILIOINMH] i mepeTHHAIOTECH, TO BOHA NepPHeHAUKYIApHa i o naHoi

ILIOIAHHA.

Osznakxa napanrenvrocmi npamoi i naowunu (§ 3.3). Axmo npa-
Ma, AKA He HAJEeXXUTH ILIOIIUHI, HapajeabHa NpaMii miel mrommu-
HH, TO BOHA apajieJibHa i camii mroniuHi.

Bsaemune poamiugenns 060x naowun y npocmopi (§ 4.1)

JIBi NJIOIMWHA ¥ IPOCTOPL MOXKYTh:

e TepeTHHATHCH IO OPAMIiH (AKINO MAIOTH OJHY CHiNBHY TOY-
Ky; [ABi NJIOIIHHH, IO IIEPEeTHHAIOTHCH, HASUBAIOTHCH IEepIeH/H-
KYJIAPHUME, SKI0 TPETH IJIOIIHHA, TepIeHAUKYIAPHA O IPAMO]L
nepeTHHY MAX IJIOIMH, IePETHHAE IX 0 NepIeHANKYIADHAX OpPH-
mux (gus. puc. 5.31));

e OyTu napaysenbEUMHA (He MAIOTh KOJNHOI COLIBHOI TOYKH);

e sbiraTmcs (MaioTh ABi chinbHiI DpaMi, 0 DepeTHHAIOTHCH;
CIILHI TPH TOYKH, INO HE JeXKATh HAa NOPAMiHA; CHiNbHY npaMy i
TOUKY, IO He HAJEXKUTH IPAMIii).

§ 7.1. OcHostii tizypu 2

Bracmueocmi nepnendurxynrsprocmi naowurn (§ 5.4).

1. Byas-Aika nnomuHA, AKa NEPHEHAMKYJAAPHA KO JHHIL me-
PeTHHY NepHeHAUKYJAPHUX ILNOIWH, NEPETHHAE IX IO MepHeH-
AUKYJIADHAX NPAMHX, AKi YTBOPIOOTHE KyT MK NJIOIAHAMHA.
I raBnakwy, MIOCIINHA, HePHEHAUKYAAPHA KO ABOX IUIONHH, 10 1Ie-
PeTHHAIOThCH, NePINeHAUKYIAPHA IO IPAMOIL IXHBOIO IepeTHHY.

2. flxkmo ABi NIOMKWHEN B3aEMHO NEPHEHIUKYJIAPHI, TO Oyab-
fAKa IpAMa, M0 JIE’KATH B OJHIN 3 HUX i NepHeHAAKYIADHA 10 iX-
HBOI JiHil HepeTHHY, NepOeHAUKYIADPHA A0 APYTOl IVION{UHMA,

3. Axmpo asi IJIOIMHA B3a€MHO NepneHAuKYAAPHL i 3 AKOi-
HeOyAb TOYKHU OJHi€E]l 3 HUX ONYIIEHO TepPHeHUKYIAP HA APYTY, TO
Iei NepHeHAAKYIAD JeKATh Y HePIIii IJIOMHHI.

Bnracmueocmi napaneaviocmi naowut (§ 4.2).

1. Yepes TOUKY 1034 AAHOIO IAOIMWHOI MOYKHA IPOBECTH ILJIO-
IIAHY, HapajelbHy AaHii, i 70 TOro ¥ TiNBKH OAHY.

2. dAxmo aBi napanensHi IJOMUHY NEPeTHYTH TPeTBOI, TO
npAMi IXHBOTO HepPeTHHY NapajejbHi.

3. IlapanensHi IJIOIIMHEY, NEPETHHAIOYHN JBi mapajeibHi Op#H-
mi, BiATHHAIOTH Ha HEUX piBHiI Bigpiskwu (Bifgpisku napaneabHHAX
OpAMHUX, AKI MicTATHCA MiX ABOMA DapaJie/IbHUMH IJIONIAHAMM,
piBHI).

4. [IBi myonmuEM, napajieNlbHI TpeTid IonMHI, mapanenbHi
Mixk cobolo.

Osnarxa nepnenduryaaprocmi naowun (§ 5.4). fAxmo oxsea 3
ABOX IIOIIMH IIPOXO/HUTE Yepes NPAMY, NePIeHUKYIAPHY A0 ADY-
TOi IJIONHHY, TO I[i IJIOIHNHHA IIePIeHAUKYAAPHI.

Osnara napanensrhocmi nrowun (§ 4.1). Axmo aBi npami, axi
NepeTHHAIOThCH, OfHi€l NNOIMMHM BinmOBiNHO mapajenbHi ABOM
IPAMHEM APYTOl ITIOUIAHKA, TO i IJIOMAEHA IapajebHi.

Bnpagn

C7.1°% YRaxiTeh KinbKicTh IJIOIHH, AKi MOJKHA IPOBECTH Yepes
TPH TOYKH, 110 JIeKAThH Ha OfHIM mpaMii.

A)Oxny; B)agi; B)rpur; I')uormpm; [I)Geaniu.

7.2°% VEKaxirTs KiNBKicTE pDiBHHX IJIOIIWH, AKi MOYKHA IPDOBECTH
Yyepes YOTHPH TOYKH, AKIIO0 KOMHI TPH 3 HEX He JIEIKATH Ha OfHIH
npsaMmii.

A)Opny; B)asi; B) rpm; T')gormpm; [I)Gesmiu.

7.3°% Touka K He HaJIeKWUTH IJIOMUHI JoTHpUKYTHHKA ABCD.
BuanauTe Take B3aEeMHE DO3MiHIEHHA NPAMHX Yy IpOCTOpi, fAKe
CIIpaBeJIvBe JJIA YOTHPLOX 3 II'ATH 3axanux (1-5) map npamux, i
TaAKe, AKE He 3a0BOJLHAE KOAHA [Iapa IPAMUX.

15-Geometrija, 10 ki (Biljanina)




b

A) ITapanensHi; 1) KCiAB; A
B) nepeTuHAIOTHCH; 2) KA i BC; B
B) mumo0bixkHi. 3)KBiCD; B
4) KDiAB;
5) KBiCB.

7.4°. Yepes ocHoBY AD Tpanenii ABCD npoBeIeHO IJIOINHUHY O,
a gepes cepeguau cTopia AD i CD — npamy PQ. YKaxiTs B3acMHe
poamimenas npsamoi PQ i nioniuan o.

A) PQ 1 a; B) PQ Na; B)PQ | a; TPRc o

7.5°% Bigomo, mp naomuHA o meperuHae 6iuni croporn AB i CD
rpanenii ABCD, BC || a. YkaxiTs B3acMHe pOSMillleHHA ILJIOIIH-
HH o i croporn AD Tpaneuii ABCD.

A) Ilapanenssi; B) nepunesguKyaapHi;

B) neperuratoThCs; T') HameXUTH MIOMUHI.

7.6°. Bigmomo, mio giaroHanb i ¢TopoHa Tpamenii mapajieabHi
NJIOMHAHI o.. YKaXiTh B3acMHE DO3MIileHHA IJIOIMMHA O i II0IH-
HH, Ha AKiH JeXUTH Tpalemnis.

A) Ileperunaiorscs; B)mapanensni;  B) sbiraroreca.

7.7°. Tpu napanensHi npamia, b i ¢c mepeTHHAIOTE JIOIIAHY O, §
TpeOX Toukax A, B i C, ski He HanexaTh ogHiN npamiii. BusaauTe
B3acMHe PO3MiNeHHsA NJIOMUHA, AKA MicTUTE Opami a i b, Ta mio-
IIHHA, KA MiCTHTE IpaMi a i c.

T') neperuraoTbCa o npaMiii b;
J1) nepeTUHAIOTHCH IO IPAMIH €.

A) 36iraTncs;

B) napanenpsi;

B) nepeTuHAIOTHCA 110 OPAMIii a;
7.8°. Hamo api napanensHi miuomuHEn o i § Ta ABI mapanenabHi

npami aib, AKi nepeTHHAIOTH IJIOIAHYA y Toukax A, A, Ta B, B, Bin-

moBifHO. YKaxiTe napm piBHEX Binpiskis, axmo AB = AA,.

1) AA,=BB;; 8)A,B,=AA;;  5)A,B,-BB,.
2) AB=BB;; 4)AB=A,B;;

A)1i3; B)2i4; B)3i5 IN1i4; M)2i5.

B c, 7.9°. Ha pucymry 7.1 sobpaxenHo Ky0

ABCDA,B,C,D,. VraxiTh IUIOIIWHY, AKi me-
peTuHalOThCA o npamii CC,.
A)(ABC)i(CDD,); I) (PD,C,)i(B,C,C);
¢ B)(B,BC)i(BCD); o) (CBD)i(C,CB,).
B) (D,B,C,) i (B;BC);

§ 7.1. Ocnoeni pizypu

7.10° Vxkaxirs napu napajgelbHAX IJIOMIUH Ky0a
ABCDA,B,C,D, (puc. 7.1).

1) (ABC) i (CDD,); 4) (BCC,) i (CDB);
2) (4,B,C,) i (BCD); 5) (ADD,) i (CBB,).
3) (D,DC) i (ABB,);

A)1,2i3; B)2,3i4; B)2,3i5; IN1,2i4; mM1,3i5.

7.11°°. Yxasite naomunu Ky6a ABCDA,B,C,D, (puc. 7.1), axi
nepneHANKYAApHi o mromunu CDD,C,.

1)AA,D,D; 2)ABCD; 3)ABB,A,; 4)BCC,B;; 5) AB,C,D,.

A)1,2,3i4; B)1,83,4i5; m1,2,8i5. ‘

B)2,3,4i5; N1,2,4ib;

7.12°°, Binomo, 1110 NJIOIIMHA O IEPIEEANK YIADHA 0 IpaAMoi b, a
npsaMa b nepneHAUKYAAPHA [0 IJIOMMHA Y. YKaXKiTh B3acMHe po3-
MiljeHHA NJIOIHH o i ¥.

A) Tlapanensni; B) nepnesaukynapsHi;

B) neperuHanoTHCH; I') abirarorsca.

7.13°°. Ilnomunn (ABC) i o — mapanensui. AA, | BB, || CC, |
| DD,, ne A,, B,, C,, D, — TouKu niOmuEA ©; AA, =12 cm. 3nail-
AiTH NOBXKUHY Bifipiska CC,.

A)12cm; B)8ewm; B) 6 cm; I') 4 cv; JI) 15 cm.

7.14°°. laso Tpu pisHi nuromusu a, B i ¢. Bigomo, oo o nepres-
AUKYJAsApHA A0 P, a muomuHa B HepIeHAUKYAAPHA A0 @. YKaXiTh
B3a€MHE POSMIIeHHSA IIOMHKH O i (.

A) Tleperuraiorscs a6o 36iraTecH;

B) napanensni abo 36iraorses;

B) napanensHi a60 nepueHAUKYAAPHi;

T') nepnengukyaapHi a60 NepeTHHEAIOTHCS;

II) napanensHi a60 NepeTHHAIOTHCH.

7.15°°. Bizomo, mmio mIoOIMHA ¢ IapajiejbHa npamii b, a npama b
NepueHnKyAAPHA 0 IUIOITUHHE Q. ¥ KaXKiTh B3acMHe POSMiIIeHES
MJIOMIMH o i .

A) ITapanensbsi;

B) nepueraukynsapHi;

B) s6irarorscs; .

T') mepeTunaroThed, aNe He NePHEHAUKYIADHI;

) napanensHi a00 NepeTHHAIOTLCH.

7.16°°. ILnomuua o napasensHa cropori AC TpukyTtHHKa ABC
i meperwHae Horo croporHu B Toukax M i K. M — cepemmua AC
(pumc. 7.2). 83maiiniTs gorxuuy Bifpiska MK, axmo AB = 20 cM.




A)15 cm; B) 12 cm; ) 8 cm.

B) 16 cm; T) 10 cm;

7.17°°, IIpsami OA, OB i OC monapHo nepreH-
IUKyAApHi, OA =4 em, OB =3 cm, AC = 5 cM.
3HanaiTh oBxKUEY Bigpiska BC.

A) 3 em; B) 32 em; ) 3V3 cm.
¢ B) 4 cm; I} 243 em;

Puc. 7.2 7.18°°. JloBexiTh, M0 KOJIHA AiaroHaki 4oTH-
PUKYTHUKA NEePeTHHAIOTHCH, TO WOro BEPINMHM JIeJKaTh HA OXHIH
TIJIOIIHHI.

7.19°. Touxa C nexuts Ha npaMmii AB, Touxa D He NeXUTH HA
npamii AB. HosezaitTs, mo nnomuan (ABD) i (CDB) abiratoTscs.

7.20°. laso aBi npaMi, ki nepeTuHaThed B Touli A. IloBeniTs,
1o Bel nmpsaMi, AKi neperunHaloThL 00MABI faHi npaMi i He MpoxoaATE
yepes TOUKY A, JIe)KaTs B OfHIN mormuHi.

7.21°. [lano aBi npami a i b, aki neperunaorsesa. Touku A1 A
JIeXxaTh Ha NpAMik a, a Touku B i B, — sa npamii b. JlopeaiTs, mo
npami AB i A, B, nexaTs Ha OJHIA MIOMKHI.

7.22°. Touxn A, B, C He jexaTh HA ORHiNA npawmiit. M € AB,
K € AC, X € MK. lloeeniTs, mo Touka X JIeKHTh HA IJIOIIHHI
(ABC).

7.23°. IIpami aibneperuraoTbcaBTouniO,Aca,Beb,Y € AB.
JlosexniTs, nio npaMi @, b Ta Touka Y nexars Ha OgHIN mommHI.

7.24°, TIpawmi a i b neperusaoTsed. [oBeniTs, mo Bel npami, axi
napajieJibHI OpAMid b i mepeTHHAIOTE NPAMY @, JI€XXaTh Ha ONHIHK
IJIOIIHHI.

7.25°. Cropouu AB i BC napanenorpama ABCD mepeTuHaiOTh
nnomunay o. Hoseaits, mo npami AD i DC TakomX nepeTHHAIOTh
IUIOIIAHY O,

7.26". [loseniTh, M0 CEpEeMHY CTOPIiH IPOCTOPOBOIO HOTHPUKYT-
HHUKA € BepIIUHAMHE [apajejorpaMa.

7.27°. lloseniTh, 0 BiApisKH, AK1 CHIOTYIAIOTE CEPEIHHN IPOTH-
nexHUX pebep TeTpaeApa, NePeTHHAIOTHECA 1 TOYKOIO HEePeTHHY [i-
JATHCH HABIILI.

7.28°. Yepes Bepmuny A pomba ABCD npoBefieHO IpAMY 4, AKa
napaynensHa giaronani BD. [losexits, mo npsami a i CD nepernsa-
IOThCH.

7.29*. [loBexniTs, 10 Beci npaMi, AKi IepeTUHAIOTH OAHY 3 JBOX
MEMOOIXHAX IPAMHEX i mapajeiabHi APYrif, JexaTs Ha OJHI#M mI0-
mmHi.

§ 7.2. Hepnenduxyrapin

-7.30**. ABCD — mapanenorpam. Ilnommusua o NpOXoAHATs Yepes
#ioro sepmuHT A i B i He npoxoauTs uepes Bepmury C. osexits,
mo CD || a.

7.31%. Ilnomuun o i B nepeTuHaOTHCA o npamii AB. Ilpama a
napaJjejbHa IomuH] o i naomuHi B. HoBeaits, mo npami a i AB
napaJeibHi.

7.32**. Yepes TOUKY nepeTuHy giaroHanei napajenorpama ABCD
npoeezeHo npamMy OM rak, mo Touka M He HANEHUTH NAONIHHI
napanenorpama, MA = MC i MB = MD. Jlosexirts, mo npama OM
NepHeHAUKYAADHA A0 IUIONIHHA IIapajeorpamMa.

7.33*. Ilpama AM nepneHAMKYISPHA A0 ILUIONMHYW KBajpaTta
ABCD, piarosaini axoro nepernHaooThesa B Touni 0. losexiTs, mo
npamMa BD nepueHAuKyasgpHA o momunn (AMO),

7.34*. loBeAiTh, M0 KOJIX ABi IIOIIKEH o i f mepnesgurynapHi
A0 OIpAMOl @, TO BOHH IapajeibHi.

7.35%. ¥ rerpaeznpi ABCD Touxka M — cepenuna BC, AB = AC,
DB = DC. JloBeziTh, oo NIOIUHA TPEKYTHEKA ADM nepnenaury-
aapHa xo BC.

7.36". IIosexiTs, mo Yepes ABi MEMOOGLKHI NpAMiI MOKHA HpO-
BECTH Napaje/bHi IOIMIHY, _

7.37*. ABCD — napanenorpaMm, BE i FD — nmepuneBguKyJIspH
no wiomusn (ABC). Nosexnits, mo nnomusn (ABE) i (DFC) napa-
JIeJTbHi.

7.38*°. ABCD — napanenorpam, AN i CK — nepnesAuKyIapH [0
nnomuan (ABC). losexiTs, mo mwiomuau (ADN) i (KBC) napasienbHi.

7.39*. IlnomuEn o i B napanensri maommsui 5. Hosexirs, mo
ILTOIIMHH o 1 } mapanensHi.

IIep NEeHHKYIAD i moxmuaa
10 IIOMMHM, BincTaHi Ta KyTH
_ Y mpocropi

ITepnenduxynap i noxuna (§ 5.3)

Ilepnenduxyanapom, NpOBEJEHUM 3 HaHOI TOYKH HA AAHY ILJIO-
IMAHY, HA3UBAETHCA BiPI3OK, 110 CHOAYYAE AAHY TOYKY 3 TOYKOIO
IUIOIWHM 1 JeXUTh HA OPAMiH, NepHeHIUKYIAPHINA A0 NIOM{HHA
(mmB. pme. 5.21, ). Kirens nroro Bipiska, AKHH JeXATEH HA ILJIO-
M¥Hi, HA3UBAETHCH OCHOG010 NePNenIuUKYARLPa.

IToxunoto, NpoBeJieHOO 3 A4HOI TOYKH /IO AAHOI ILIOIIAHHA, Ha-
3UBaEThcA OyAb-AKHI BiIpiBOK, AKWAM COOAYYAE AAHY TOYKY 3 TOU-
KOO ILUIOINUHY i He € MepOeafuKkyaspoM a0 muonuan. Kisens sig-
piska, mIo JIeKUTH HA IJIOIIHHI, HAZWBAETHCS OCHOG010 NOXUNLOL.




Bigpisox, AKuii ciosyuae OCHOBY EPHeHANKYIAPA i OCHOBY ITOXH-
Joi, npoBeneHEux 3 onHiel i Tiel camol TOYKH, HA3UBAETHCH NPOCK-
Yi€ro noxXunoi. -

SAxmo 3 ogHiel TOUKK M03a IJIOIIHHOIO IPOBECTH /10 Hel nepIlieH-
DUKYJAApP i moxmii, To: .

1) #OBKHMHA NEPHEHAUKYIAPA MeHINA 3a AOBXKHHY Oyab-AKol
TIOXHJI01;

2) moxwuii, 10 MaTh PiBHI Ipoekil, piBHI Mix co6010;

3) 3 ABOX MoXWaAMX OiNBIIY AOBKWHY Mae Ta, AKa Mae Oinremy
NPOEKILito.

Kymu y npocmopi (§ 6.1)

Megmuii 3 KyTiB, fKi yTBOpPIOIOTH ABI OpAMi, IO INepeTHHA-
I0ThCs, HA3HBAETHCA KYymom misc npamumu. Kyr Mix nepuneHau-
KyJaapEuMEa npamumu gopisaioe 90°. Kyrom mix mapagelbHEMH
IPAMUME BBa)KAIOTh KyT, mo nopisuaioe 0°. Kymom .ui:fc MUMO-
OicHuUMU TPAMUMY HABUBAETHCA KYT MiK NPAMUMH, AKi mepeTu-
HAXTHCA 1 BIATIOBIAHO napaye/ibHi MUMOOLKHMM.

KyToM MixX npamoio i nAowunoio Ha3uBAECTHCA KYT MiXK Ii€i0
npAMolo i 1i npoexieio Ha IIOMUHY. K0 NpAMa @ NepueHIuKy-
JIApHA JIO oL, TO KYT MK Helo i ImromuHoIo fopisHioe 90°, AKIo na-
panensHa, To 0°,

Heozpannum wymom HasuBaeThcA (irypa, yTsopeHa ABoMa
NiBIJIOMMHAME PA30M 3i CIiIBHOK MPAMOIO, IO ix obmexkye. 110
npsAMy HA3HBAIOTH pebpom 0602PaAHHO0Z0 KYyma.

SAxnio aBorpaHHUE KyT IEPETHYTH ILIONIMHOIO, MEepIeHAUKY-
JISAPHOIO A0 #oro pedpa, TO IPOMEHI, 10 AKHX IIePeTHHAE BOHA 3a-
OaHi MiBIJIOIMHEN, VTBOPIOIOTE AlHIUKWE Kym (TuB. puc. 6.3).

Kymom mixe naowunamu, 0 NePEeTHHAIOTHCH, HA3UBAETHCH
KYT Mi% IPAMAMH, YTBOPEHUMH IIePETHHOM [HX ILIOMIWH TPETHOIO
ILIOIUHOK, NepPHeHANKYAAPHO 10 iIXHbol JAinii neperury. Kyrom
Mi mapajieTbHUMH ILIOIMHAME BBAYKAIOTE KYT, M0 yrBopioe 0°.

Bidcmani y npocmopi (§ 6.2)

Bidemannio min deoma moukamu A i B HazUBAETHCA NOBMH-
Ha Bifpiska AB, Bidcmane 6id mouxu A do npamoi l nopiBHIoE n0-
BKUHI nepuneHaAuKyAapa AQ, upoepeneHoro iz miei ToukH 4o JaHOl
npamoi (qus. puc. 6.15). Bidemannio 6i0 mowxu 00 NAIOWUHL HA-

§ 7.2. Hepnenduryasp

BUBAETHCA HOBMKHUHA NepHeHAuKYaapa, IPOBEASHOr0 3 Iiel ToOuKy
Ao nwnomunwu (aus. puc. 6.16). Bidcmanv misc deéoma napanens-
HUMU NPAMUMU JOPIBHIOE NOBKHHI CHIJILHOrO NHepHeHIWKYIS-
pa nux npamux (aus. puc. 6.18). Bidcmans mine napanenvnumu
npAMOI0 i NAOWUHOI0 NOPIBHIOE NOBKHHI CHIMBHOTO IIepIeHIH-
KyJspa, DPOBeJeHoro 3 AKoi-HeOyab TOUKH NPAMOI [0 IJIOIIMHU.
Bidcmane mix napanensrumu nAOUWUHAMU JODIBHIOE JOBXKUHI
CIIJIbHOTNO NEepHeHAuKyIApa, IPOBEAEHOr0 3 SAKOI-HeOyIb TOYKH
oxuiel nuommuHEA g0 APYIroi.

Cnrinsnum nepnenduxynaapom a0 ABOX MUMOOGIMHUX TPAMUX
HABUBAETHCA BIJPi3OK 3 KIHIAMHK HA UUX NPAMUX, [EPIEHANKY-
JSADHHUH 10 KOKHOI 3 HUX.

Bidcmannio mixe MumobidcHuMu NPAMUMU HA3UBAETHCA HOB-
YKHMHA IXHBOIO CHLILHOIO HepueHanKyaapa. Bona nopisaioe Bincrani
MiK napajieIbHAMHE IJIOLIMHAMH, AKi IPOXOAATE Yepes mi mpaMi.

ITepepisu (§ 2.3)

Axmo npuraiiMEi ABi TOUKH TPOCTOPOBOL reomerpuunoOi iry-
PH JIeKaTh IO pisHi 60KM Bif IUIOIMHHA, TO KaXKyTh, IO ILIOIIM-
Ha Ii mepeTuHae, ¥ NboMYy pasi Taxky NJIOIIUHY HAa3UBAIOTH CIYHOIO
nrowunow. @irypa, axa CKIAKAETHCA 3 YCiX CHIIBHUX TOYOK IIA
reoMeTpuuHOi Qirypu i ciunol naommuaN, HABUBAETHCA Nepepizom
zeomempuunoi gizypu.

IIpamy, no axiil nIoImKHA epepidy nepeTUHAE ILIOMHHY SKOi-
HeOynp rpaHi MHOTOrpaHHWMKA, HASHBAIOTH CLIOOM NAOUWUHU Ne-
pepizy. IluM BCTAHOBIIOETHCS KiNbKiCThL CHAifiB: caigiB cTinbku,
CKiJIbKHY IJIOIIUH IPaHeil MepeTHHAE IJIONWHA epepisy.

ITix wac mobynoBu nepepisy caig mam’aTaTu:

— depe3 Bl TOYKH, II0 HANEKATH ILJIONIHHI, TPOXOIUTE TiNEKH
OJHA IpAMA, AKA HAJIEIKHATE I[iH IJIOMHH];

— mob nobyayBaTh JiHiI0 NepeTHHY ABOX ILIOIIWH, HeobxizHO
BiIIYKAaTH Bl TOUKH, AKi HasexaTh 060M IOMIMHEAM, i Uepe3 HUX
IIPOBECTH JIiHiI0 IepeTuHy;

— mix wac moGynoBu IepepisiB MHOrOIPaHHHKIB CIYHOIO ILTO-
LIMHOKO CIif BigmIykaTy Bifpisku, Mo AKUX CiuHA MJIOMMHA ITEpe-
THHAETHCHA 3 TPAHAMI MHOTOIPAHHHUKA.

Ilpoexyiroeanna (§ 4.31§ 6.3)

1106 306pasuTy NPOCTOPOBi hirypu Ha MIOMAHI, KOPHCTYIOTHCA
pisauMu MeTomamu. OguH 3 HEUX — NapajenbHe IPOEKIIiIOBAHHA,

ITapanenvhe npoexyiloéanna — e MeToj 300paskeHHS IOBiJb-
HOI reoMeTpU4HOI (birypu Ha naomuHi, Ipu SKOMY Bei Toukn diry-
PH HEPEHOCATHCS HA MJIOIUHY 10 IPAMHUX, HapanelbHUX 3anaHiii,
AKa HA3HBAETHCA HANPAMOM npoekyinsanns. Koxua reomerpiy-
Ha Girypa cknazaeTbea 3 Touok. Tomy, npoekniooun MocHigoBHO
TOYKH (irypu Ha IJIOIIHHY, OTPUMYEMO 300paskeHHH, AKe HA3H




BalOThL Npoexyicio miei dirypu, a coocib BUKOHAHHA 300paKeHHA —
napanenbHuM NPoeKyilo6aHHAM.
BiactaBocTi mapanenbHOTO HpO&KI]J.!OB&HHH ANS OpAMUAX i Big-
piskiB, He HapajeIbHUX HANPAMY OIPOEKIiI0OBAHHA!
1. Ilpoeknieio MpaAMOi € IpAMa, a IPOeKIlielo Bigpiska — BiApi-
30K.
2. TIpoeknii mapajieJbHAX OPAMUX HapajensbHi abo 36iraoTecd.
3. BigsomeHHS JOBXKHH BiApisKiB ogHiel npamoi abo mapanenkb-
HEX NpaMux sbepiratorsca (auB. puc. 4.26), Tobro gopisHIO-
JOTH BiJIJHOIIEHHAM JOBXHH CBOIX IIPOEKILii, 30KpemMa cepesu-
Ha BiIpi3Ka OPOEKIII0ETHCA B CEPeIHHY HOro IpoeKIii.
IlapanensHe IPOEKIilOBAHHA, HAIPAM AKOT0 IEePHeHJUKYJIAD-
HHHA 0 NJIOM[HHM IPOEKIiii, HA3WBAETLCA OPMOZOHANLGHUM NPO-
exyirogannam. [Insa opToroHaNbHOrO NPOEKIiI0BAHESA BUKOHYIOTE-
¢ BCi BJIACTHBOCTI MAPANENBHOrO IPOEKIIiIOBAHHSA.
Mnowa opmozonarsroi npoexyii NOBIILHOrO MHOTOKYTHHKA
Ha IJIOMKHY JOPiBHIOE JOOYTKY IJIOM]i MHOTOKYTHHKA HAa KOCHHYC
KyTa Mi HOr0 IIOIWHOO 1 IMJIOIIWHOIO MPOoeKIIii.

7.40° 3 Toukm M pn0 TIIONIHHHU KBaj[paTa ABCD uposejgeHo
nepnelu;mcyuap MD. BubepiTs npaBuIbHI TBEePAKEHHA.

1) MD — sigcrans Big Touku M no munomuen (ABCD);

2) M B - Bigcrans Big Touku M fo croporn AB;

3) MC — sigcrans Big Touku M no croponu BC;

4) AM — Bigcrans Bijg Toukn M no croporu AB;

5) M B — Bigcraus Big Touku M po muomusn (ABCD).

A)1,2i3; B)2,3i4; B)3,4i5; IN1,3i4; M)2,4i5.

7.41°. Ymosamu (A—B) zafano reomerpuuHi (irypu, a ymoBaMu
(1-5) — npoexnii feskux reomerpuyHUx diryp. Bubepirs Tary ¢i-
rypy cepen (A—B), ska Moike MpOEKIilOBATHCA B YOTHPH (irypu
(1-5), i Taky, sika He MOXe HPOEKIIIOBATHCA B KOAHY 3 HUX.

A) TpukyTHHK; 1) Ksagpar; A
B) kBazpart; 2) Tpanenis; B
B) Tpanemnis. 3) pom6; B
4) npAMOKYTHHK;
5) mapanenorpam.

7.42°, lano ky6 ABCDA, B, C, D, (puc. 7.3). BubepiTs npasuasni
TRepAKEeHHS M0A0 BU3HAYEHHS KyTa Haxmry MiYK IPAMOIO TA IJIO-
LAHOIO.

1) B,A(ABC) = /B AB; 4) D,B(ABD) = 2D, CD;

Fa Ea
2)C,B(BCD)=ZC,BB;;  5)A,D(DCB)= ZA,DB.
3)A,C(ACD) = £A,CA;

A)1i3; B)2i4; B)3ib; T)1lid4; J) 2i5.

Pnc. 7.3 Puc. 7.4

7.43°. Touxa O — nenTp KoJa pajgiyca R, onucasoro HABKOJIO Pis-
HOCTOPOHHBOrO TPHKyTHHKA ABC, a Touka K — piBHOBianena six
BepIIHH TPUKYTHUKA ABC (puc. 7.4). VraxiTs npaBunbHi TBEp-
JIKeHHS.

1) AAOB = ABOC = AAOC;

2) AK OA=AKOB=AKOC;

3)AK (ABC) BK (A.BC) CK'( (ABC),

4) AO=BO=CO=R;

5) AB = BC = AC = a, 5e a — foBxuHa Bifpiska.

A)1,2i8; B)2,3i4; B)3,4i5; IN1,2i4; m)1,3i4.

7.44°, Touka O — nesTp Kona pajii-
yca r, BIMCAHOIO B Pi3HOCTOPOHHIH
TpUKYTHHK ABC, a Touka S — pisHO-
BiJnaseHa Bix ioro cropin (puc. 7.5).
SP 1 AC, SQ L BC, SD 1 AB. Yka-
JKiTh IPaBUJILHI TBEPIKEHHA.

1) ASAO = ASBO = ASCO;

2) ASPO=ASQ0 = ASDO;

3)OP=0Q=0D=r;

4)OP 1 AC,0Q L BC,0D 1L AB; Puc. 7.5

5)0OA 1 AS,0OB 1 BS,0C 1CS.

A)1,3i4; B)2,3i5; B)2,4i5; I)2,3i4; Mm)1,3i5.




IMATHBAIISA BUBYEHOTO

7.45°. TIpama M B nepneaaukynspsHa o cropia AB i BC TpukyT-
aukra ABC, a Touxa D Hanexuts cTopoHi AC. Busnaute BUJ TPH-
KyTHUKa MBD.

A) lIpamoxyrruii; B)rocrpoxyramii; B) TymoxkyTHUMIA.

7.46° TIpsima KO nepnenpukynsapaa fo giaronasneit AC i BD xBa-
apara ABCD, axineperunaoThea B rouli O. BusnauTe BUJ TPUKYT-
auxa KOC.

A) TocrpoxytHmit; B) npsMoryTHRM;  B) TymOKyTHMM.

7.47°°, Bifcrass Bijg Touku K [0 IJIOIIUHEY O JOPiBHIOE X CM, & 110~
XWJIa, MpOoBe/ieHa 3 Iiei caMoi TOYKH [0 IJIOIIMHY, Ha 3 CM fOBIIA.
BusHauTe DiBHAHHA, AKe € MaTEMaTHYHOIO MOAEJLIIO II€l 3ajad4l,
AIKIIO IIPOEKIiA JaHO] MOXMJIO] HA IIOIUHY 0. AopiBHIOE 15 CM.

A) x2 + (x — 3)% = 15% Dix+ 82 + 1562 =x2

B) x2 — (x — 8)2 = 15% D) 22 + (x + 8)2 =152,

B) x2+ 152 =(x + 3)% ;

7.48°°, 3 ToOYKH A [0 IJIOIIUHHE IIPOBEIEHO MePHeHIHKYIAD 1 110-
XUy, noBxuHA Ak0i 18 cm. Kyr Mix noxuioo i nronjuHowo 60°.
BHaliTh JOBKHAHY NEePIeHANKYIAPa.

A)9cm; B) 9/3cm; B) 92 em; I) 6+/3 cv; ) 6+/2 cm.“

7.49°°. 3 TOUKM mO3a JAHOI IJIOLIMHOK NPOBEJEHO X0 Hel
ImepHeHIUKYIAp 3aBAoBXKKHE 6 cM i moxmiy, NOBXKHHA AKOL 9 cmM.
BHafIiTE JOBXUHY NPOEKIIil mepneHUKYJIAPa Ha MOXHUITY.

A)4cm; B)bewm; B) 32 om; ) 2J3 cM; J) 6/2 cm.

7.50°°. Touka, AKY B3ATO HA OAHiM i3 rpaneit ABOTDAHHOTO KYTa,
3HAXOMUTHCA Bij pebpa Ha BijcTani B 2 pasu Giasmiii, HIX Bif APY-
roi rpaui. 3HaUAITEL BeJMYMHY JBOIPAHHOIO KYyTAa.

A) 90°; B) 45°; B) 30°; T) 60°; M) 15°.

7.51°°, Toura O — HeHTp KBajZpaTa 3i cropoHoo 4 cm. AO — nps-
Ma, HepIeHANKYIApHA 10 IUIOMUHA KBajgpaTa, AO = 242 cu. Buaii-
AiTH BifcTaHB Big TOYKH A 10 BePIIUH KBajpaTa.

A)4 cm; B) 8 cm; B) 42cm; T) 3/2cem; N 82 em.

7.52°°, Touxa O — nenrp kBagpaTa ABCD. OM — nepneH uKyIap

no mnomuau ABCD, AB = 8 cv. Ilpama MA HaxuieHa J0 IJIOIMHEA

KBazpaTa mix kyrom 60°. 3HaiiAiTs BigcTaHb Mix Toukamu M i B.

A)2/2cm; B)3V2Zem; B)4V2em; T)8cm;  J)8V2em. '
7.53°°, Croporu TpuxytHuxa ABC nopisuiooTs 10 e, 17 cm i

21 cM. 3 BepIIMEH 6iABIIOr0 KyTa TPHKYTHHAKA O HOr0 IJIOIIHHHA |

npoBefieHo nepneHAuKyaAp AD, axuii fopiBHIOE 15 cM. 3HaugITE
gigcrans Bij Touku D no croponn BC.

§ 7.2. lepnendurxyanp

A} 17cm; B)V241lcm; B) 172 cM; T)21cm; ,H)21J§ cM.
7.54°°. ABCD - npamoxyTtaux, MA — OepueHAUKYJIAP I0 ILIO0-

IHUHA DIPAMOKYTHNKa, ZMCA = 60°, DC = 3 cM, CB = 4 cym. 3uaii-
OiTe momy TpukyTEnka MBC,

A) 20 cm?; B)20vV3 cm?  IT) 4421 om?.
B)8J/21cm?;  T)15V3 em?:

7.55°. 3 TOYKM JO MJIONMHY NPOBEIEHO ABi TOXHJIi, JOBXUHA
AKAX BifHOCATHCA AK 5 : 6. BHalAiTs BigcTans BiJl TOUKM JI0 ILJIO-
MUHA, AKINO BiANOBiAHI mpoekuii moxunux mopiBHiOIOTH 4 cM i

3\/5 CcM.

A) 5 em; B) 3 cm; B) 4 cm; T') 6 cm; )11 cm.

7.56°. 3 Toukn M, B3ATOI M034 MIOIIMHOIO B, mpoBeneno aBi mo-
xuai, mo aopieH0OTE 37 v i 13 cM. ITpoeknii mux moxXmIUX Bif-
HocAThCA AK 7 : 1. 3maiaiTs BigcTans Big Touxn M 10 miomusy B.

7.57°. 3 Toury, B3ATOI MO3a MLIOMUHOIO o Ha BixcTani 12 e, opo-
Be/IeHo ABi moxmii, mo AopisuiooTs 37 cM i 13 cv. BraiixiTs BigHO-
IIEHHSA NPOEKIiM NUX OXHINX HA IJIOMMHY O.

7.58". [liaronaui pomba fopisao0Ts 12 cMi 16 em. Touxa M sua-
XOAMTHCH 1032 IJIOIHHOI0 pomba i Bignanena Big yeix cropin pom-
6a ua 8 cM. 3maiziTe BifcTans Big Touku M g0 IJIOLIMHY poMOa.

7.59°. Touxa M pisHoBinsaneHa Bia cropin pom6a i BHAXOAHTHCH
Ha BiZicTaHi 2 cM Big miomueEN pomba. 3HalaiTE BigcTans Bix TOU-

Ku M po cropin pomba, Axio doro giaronani gopisEo0TE 12 cM i
16 cm,

7.60°. PisHoGiuna Tpamenis, nepumerp aKoi AopiBHIOE 48 cM, a
rocrpuii kyT 60°, nexcurs y mromuni a. Touka, piBHOBigzAEHA Big
yeix cropin Tpamenii, 3HaxXoguTECA Ha BifcTaHi 3 cM Bix mmormm-
HU 0. 3Ha#AITE BifcTanp Big miei Touku g0 CTOpPIiH Tpamertii.

7.61°. Tpanernis Buucana B K0JI0, IPAYOMY MeHIUA ii OCHOBA, 110
nopisHIoE 16 cm, crarye ayry B 60°, Ha Bigcrani 12 cm Big TLJIOTITH -
HH Tpanenii 3HaXOAUThCHA TOUKA, PIBHOBiANAeHA Bijl ycix BepmuH
rpanenii. 3uaigiTe BigcTani Bix niei Touxu g0 BEPIIMH Tpamneii.

7.62°. 3 Touknu A, B3ATOI MO3a IIOIIMHOIO o, IIPOBEIeHO A0 Hel
pisui moxmai AB i AC. Bigcrans BC Mi 0CHOBaMMU ITOXHIHX Zopie-
Hioe 10 cm. Kyr misk BC i AB popisuioe 60°, kyT misk BC i IpoeK-
niero moxmnoi AB Ha nutomuny o — 30°. 3HaliaiTs BigcraHn Big Tou-
KU A 00 IIOLIHHEHA .

7.63°. 3 TOYKM [0 MIOIMHY IPOBEAEHO /B MOXMJIi. Hosxuna of-
Hiei moxmmoi gopirmioe 13 cm, a goBxcuHa ii npoexnii — 5 cm. Kyt
MK HDpOeKHifsMM MOXHJAHX Aopisaioe 120°, a noBxmHA Bigpiska,




0TS

(3

[ 1 CUCTEMATUSAIIIS BUBYEHOT'O

O[O0 CIIOJIYYA€ OCHOBH NMOXHIHX, — 19 cM. 3HaMAITE JOBXKHHY iHIIOL
TOXHJIOL.

7.64°. V tpuryraury ABC croposu AB = 15 cm, AC = 13 cm,
CB = 14 cM. 3 BepmuHaA A TPOBEJEHO 10 MOTO IJIONHUHY IEePIeH/H-
KyJaAap, AKWi fAopiBHOE 16 cM. BHalAITH BifcTans Biji #Horo KiHIiB
o croporu BC.

7.65°. Croporu TpUKyTHHKA AopisHioTh 17 cM, 15 cMm i 8 cMm.
Yepes BepmIHHY A MEHIIOr0 KyTa TPHKYTHHKA IPOBENEHO IIpsi-
My AM, nepneHAUKYIAPHY A0 HOro IIOMMHA. 3HAWAITE BilcTaHb
Big Toukm M mo npaMoi, AKa MiCTUTE MEHITY CTOPOHY TPUKYTHHKA,
Koum Biffomo, mo AM = 20 cm.

7.66°. Kareru npAMOKYTHOIO TDHKYTHHKA NOPiBHIOTE 18 cM i
32 cm. [lo naomuHA TPHKYTHAKA 3 CePeIUHHN IIIOTEeHY3H IpOBe/ie-
HO DEePHeHAUKYJIAP, AKHA fopiBHIOE 12 cMm. 3HaUAITE BiCcTaHb Bij
KiHIIB NepneHANKYyJIApa A0 KaTeTis.

7.67°°. 3 BepUIMHU I'OCTPOro KyTa NPAMOKYTHOIO TPHKYTHHKA
ABC (£C = 90°) npoBeero neprneHIuKyaap AD 1o iioro niomuHMA.
3uakziTe Bigcrani Big Toukn D no BepmuH BiC, akmo AC =15 cmMm,
BC=8cm, AD=12 cm.

7.68™. Touka M 3HaXOAWTHCA HA OJHAKOBIM BificTaHl BiJ ycix
CTOpiH MPaBHJILHOTO TPUKYTHHEKA 3i cropoHOo 12 cMm 1 Bigzamena
Bij IJIOIMWHEYA TPUKYTHUKA Ha 6 cM,. 3EaiiTE BifAcTaHi Big Touku M
Ji0 CTOPiH TPHKYTHHUKA.

7.69**, Touka M piBHOBizziaNeHa BiJ CTOPiH IPaBUJILHOIO TPH-
KYTHHKA i 3HaxoauThed Ha Bigerani 6+/3 cM Bifg nioniuemn TpUKyT-
Huka. Kyr M)k mepneHAHKyAsApOM i IMOXWIIO0, MPOBEAEHUMH i3
Touku M 10 IUIONIHHY OHOI'0 TPDUKYTHHKA, fopieHIoE 60°. 3HaiiniTs
CTOPOHY IBOI'0 TPUKYTHUKA.

7.70*. OproroHaJIbHOIO IPOEKIi€I0 TPUKYTHUKA, IJIOMA AKOT0
nopisHioe 48 e¢Mm?, € TpUKyTHUK 3i cToporamu 14 cM, 16 ecm i 6 cM.
OfuncaiTh KYyT MiXK MJIOINIMHOK OLOI0 TPHKYTHUKA 1 IUIONIMHOIO
Horo npoexiii. ;

7.71°°. OpTOroHANBHOI MPOEKIIEI AAHOTO TPHKYTHHUKA € TPH-
KyTHHK 31 croposEamu 13 cm, 14 cm i 15 cm. TInommHA TPUKYTHUKE
YTBOPIOE 3 ILJIONIMHOIO ITpoeKIrii kyT 60°. OG‘I_HCJliTB IJIOITY AaHOTO
TPHKYTHHKA.

7.72*. PisHoOepeHi TPUKYTHUKYA MAalOTh CIiJILHY OCHOBY 3aB-

noBxKH 16 cM, a IXHI IIOMWEY YTBOPIOIOTHL Mixk coboo xkyr 60°.

Biuna cTopoHa 0HOTO TPHKYTHHKA KopiBHIOE 17 cM, a Giuni cTopo-

HY IHIIOTO TPHKYTHHUKA B3A€MHO IePIeHINKYAApHl. 3HAHIITE Big-

CTaHb Mi’K BEepIIHHAMHU TPHKYTHHKIB.

7.73*. PiBHOGeApDEH] TPHKYTHHKHM MAalOTh CIiNILHY OCHOBY, IO
nopisaoe 16 cm. Bixcraser Mi)K BepIImHAMH IHX TPHKYTHHUKIB :
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nopieaioe 13 cM. Bigma CTOPOH& OJHOTO TPHKYTHHKA — 17 cm. Im-

IIHY TPUKYTHUK — OPAMOKYTHME. SHAUMITE KYT Mix 1LI0

OHUX TPHKYTHHUKIB. 6 k)
7.74*. Kiuni Bingpisxa, AOBXKMHA AKOro AopiBHIOE 24 cM, Haje-

AT JIBOM UepHeHANKYIADHAM IomuHaM. Bigerani Bix KiHOiB

ll:)mplla;a Aplnzlnél uepoegnﬂy AAHUX IUIOIMUH BiAmoBigHO AopiBHIO-

T 12 cMm i cM. ObuucmiTe KyTH OpeHi Biapi
ity YTH, YTBODeH] Bigpiakom 3 mumu

7.75*. 3 kinnis Bi.z(p_isrca, 0 HAJIEKATE JBOM IEePHEHAUKYIAD-
HUM IUIOINHEAM, A0 JdiHii nepermmy npamux IJIOIMH OPOBEAEeHO
NEepPHeHNKYIAPH, IO AOPiBHIOITS 4v/2 cM i 4 cm. Bigcrams mix
ocnonmg HepneHAuKyNApiB popiBHoe 4 cM. O6umciits KYTH
YTBOPEH1 BIIPiSKOM 3 IAMM NIOIHHAMH. :

7.1. ?&upoercmnano HoTapucxunui pax. Mosemits, mo
npoexnii peGep aaxy — ue 6icexTpucu KYTiB OIPAMOKYTHHKA,
AKHHA € 3arafbHAM KOHTYDOM ILIaHY Zaxy.

7.2. lna 6ynuary IPSAMOKYTHOI dopmMu Tpeba spoburu

YOTHDHCXUINHT ax, 300paenuit Ha PHUCYHKY, 3 poamipamu
AB=2a wm, BC = 2b m. Yei cxumm Aaxy  p

YTBOPIOIOTH 3 FOPU30OHTOM ONHAKOBHIL \ <
KYT, INO JOPiBHIOE 0. BHANAITE, CKiNb- \ : (g
KH KBA/[DATHUX METPiB 3a/1i3a OTpi6- ?’L ----- R
HO 114 laXy, KOJIA HA INBH Ta Bigxomm [,~~~-—--- )

nepenbavaeTses BETpaTa 3ainisa, mpo
CTaHOBUTH k % Bix mwiomi gaxy.
Bidnoside. sab (1 + —k—] M.
cosa 100

7.3. ¥V GessiTpany moroay najnae «kocmit» gom. Sk 3a go-
HOMOT0I0 JIUCTa (DaHEePH BUSHAYUTH KYT, AKUH YTBOPIOE Tpa-
€KTOP1A MaJlaI09HX KPaneJib 3 FOPAZOHTAILHOIO ILIOIMHOO ?
3pobirte Bigmosigumit PHUCYHOK.

Brasisxa. Tpeba poamicTuTy sucT dbanepu rax, mob Horo
nnomuHa 6ysa npubausE0 HEPHeHAUKYIADHA A0 MIOIIUHMY,
AKY BUSHAYAIOTE TDAEKTOPiA PyXy Kpanaueu Ta ii HpPOeKIid
Ha rOpu3oHTANbEY mromuny. Toal Ha ropusonTanbHIN MIO-
[ WH1 OTPUMAEMO NPAMOKYTHHK ADFE, na sikuit JIOI] He ma-
Aae. Hani cnix sumipare PM i PN ra 3HAUTH TAHTEHC KyTa
MiX¥ HUMH, ;

7.4. Ha,u AMTAIUM JILIKKOM, AKe 3aiiMae miomy S 1» ILIAHY-
0Th NOBICHTH II0JIOT 3 IBOX OJHAKOBOTO PO3Mipy NPAMOKYT-
HHX 3aBic, IIMPHHA AKUX HAPiZHO JOPiBHIOE JOBKUHI JiXKEKa,
8 KOKHa 3aBica saiiMae mwromy S,. O6uzsi sasicn saKpinneno

BEPXHIMU KiHIAMH JI0 IIAHKH, 10 € OAHAKOBOIO 32 HOBMNKH- & .




HOIO 3 JiKKOM i Ky 3aKpinIeHo HAN JiKKOM IapajielbHo. B}!-
3HAYTE BHUCOTY ILIAHKH HAJ JTiXKKOM, ARIO i AOBXKHHA HOPiB-
HIo€ 1 i xpai 3aBic JOXOAATE KO BePXHiX Kpais numfa (BBaxxarm,
10 3aBicH HATATHYTO y BUrasapmi miromuH). Poss’szatu aa;r,%-
9y A TAaKMX YUCHOBHX AaHux: n =1 m 20 cMm, S, = 6000 cm?,
S, = 7800 cm?. 3pobiTh BiANOBiAHNAI PACYHOK.

[4q2 2
-j:g—z—:i. Bidnosgidv. 0,5 M.

2n
7.5. OcHOBOO YOTUPHCXHJIOTO JaXy € IPAMOKYTHHK 31 cTOpO-
Havu 18 mi 12 m. KyTu Haxmnny cXunis gaxy ogHaKoOBi Ta qOpiB-
H1010Th 40°, CrinbKku gepenuni noTpidHo Aia HOKPHTTH /IaXy,
akmo Ha 1 M2 gaxy BuTpadaersca 15 mTyk uyepenumi?
Brasisxa.CxopucraiiTecd (4aCTKOBO) pe3yJbTATOM IIOIIepei-
HbOI 3anmaui. 3
7.6. 3o6pasiTe reomerpuuHi obOpasn KyTa MiX NpAMUMH,
KyTa Mi OpAMOI0 Ta ILUIOLINHOIO, KYyTa MikK ABOMA [IOMIAHA-
MY, BAKOPHCTOBYIOUH K MOJEJb IIeCTUIPAHHUY OJiBens i pos-
TOpH KHIKKY. :
’ p7.¥¥loxami'rh Ha 300pasxeHHl naxy (3amaua 7. }), 110 Mae€ ABi
IJIOIIMHKA cCUMeTpil, HaupaAMHK, 3a AKuMU OyZe cTikaTH KomoBa

BOJA.

Bkasiska.

Aunpiit Mukonaitosnu Koamoropo
(1903-1987) ;
Hockonano suxaradamu MameMAmuKy moxice
JAuuie mofr., XmMo cam Hew 3axXonjerHul.

A. M, KonmMoropos

«MookHa npamo cxkasatu, mo A. M. Kox-
MOropoB He Ma€ cobi piBHHX cepen Marema-
THKiB Hamoro gacy». (II. C. Anexcangpos) X

Hapogmeca A. Koamoropos y TamGosi,
Jle saTpuMajaci HOro MaTH, KOJH 'ixa.-na 3
Kpumy. Boma momepisa mig wac moJiorie, i

gerkum O6yB maax Anzapis Muxkonaiiosuua y

BaB eKCTepHOM.

¥ 1920 p. A.M. KosMOropos BCTyIIuB Ha tbisaxo-ma'remamm.ﬁ*
thaxynsrer MockoBCcbKOIO YHiBepcHuTeTy i cTaB yaaem M. M. Jlyai-

Ha. Byay4u cTyJeHTOM, TAKOXK IPAIIOBAB. :
= Hayxoepa pianesricte A.M. Konmoropora spaae pisHOMaHIT-

Bci TypOOTH 3a OOrJIAAOM TA BHXOBAHHAM
AUTHHYU B3sina Ha cebe cecrpa marepi. He-

BEJIMKY MaTeMaTHKy. BiH paHo moyas sapo-

onaTH cobl Ha xyi0 — i3guB nponi,qnmcqm Ha
sanisEUYHOMY TpaHcoopTi. Illkoay 3aKiETy-

HicTIO iHTepeciB, AYMOK i riMOMHOI0 HNPOHWKHEHHSA B CYTHICTH

r\i’.i"i‘ 2

npobiem, Aki croaTs mepex Haykow. Ock HEMOBHMI mMepenik TUX
rajysei MATeMaTHKH, y SKHX VIeHui OTPHMMAB 3HAYHI pesynanTa-
TH: TEOPisi OPTOTOHANBHUX DALIB, AECKPUITHBHA TEOPisi MEOMCHUH,
MaTeMaTH9Ha JIOTiKa, KJIACHYHA Teopis nAmMoBipHOCTEH, reomeTpis,
BHOAAKOBI IpoLecH, MaTeMATHIHA CTATHCTHKA, QYHKOiOEaNTbEHEWH
aHaNi3, Teopia HabiaMsKeHb, TOmOJNOTI, nudepeRnianbHi piBEAH-
HiA, Teopia cTpinsbu, TypbynenTHiCTD, TeOpid aaropuTMiB, KHHA-
MiuHi cHcTeMH, KiacHusa MexaHiKa, MeTpHgYHa Teopia BymEKmiir,
Teopis imdopmanii, arropurmiuna Teopisa #mMosiprocTei. CyrreBy
KOMIIOHEHTY B HOI'O AOC/iTKeHHAX CKJIaJlau mpani B raxysi cy-
MIXKHUX Hayk: y disumi, 6iousorii, reomorii, OKeaHoJorii, MeTeo-
pouxorii, kpucrasorpadii, (dimocodii, icropii maremaTHrm: i T. A.
¥ KoxHiA ranysi, axoio saliMaBes YYeHHuH, BiH JocsAras BepIIHH.
Horo POBOTH MOMKHA HA3BATH KJIACHIHUMMT: IXHi¥ BITUB i3 wacoMm
He TLIBKH He 3MEHINYEeThCs, ajle i mocTifao apocrae.

3HAYHUN BHECOK YUeHMH 3pobus i B Tomosorito. Bin ysis mo-
HATTS KoromoJiorii, copmy moBas ifero romonoriunoro BEKTODPHO-
T'0 IPOCTOPY, & TAKOX OTPUMAB BayKJIMBI Pe3yNBTATH PO NOAAHHS
bysRni# JekimbKOX 3MiEEHX GYyHKNiAME MeHNIOro 4ymesaa 3MiH-
HEX. Bin Takoox BHiC sMinu B YAOCKOHANEHHA WIKIILHUX IIPOTpamM
8 MaTeMATHKY, HAMCaB KiIbKA MKiNBHAX MiADyIHUKIE.

Iounnatounm 3 1920 p. Bes giamemicts A.M. Koamoroposa
noB’sizana 3 MOCKOBCEKMM JepikaBHUM VHiBepcuTeTOM, Y AiKOMY
BiH CTBODHB BCECBiTHEO Bigomy HayKOBY IIKOJNY. YueHHUIi OyB aAyixe
3aXOIIEHMI HAYKOIO, i TOMY BCe 3XHTTH Horo OTOYYBAJIA TAJIAHOBH-
i yuni. Cepex Hux — 10 akagemikis; min foro Gesnocepesuiv Ke-
PiBHHNTBOM Ginbim Hixk 80 HAYKOBIIB 3aXHCTHIIH CBOI Auceprarii.

A.M. Konmoropor — naypear JIeHiHCHKOT i Hep:xaBHOl npemiit
CPCP, maropogsxennit cimoma opreramMu Jlenina, orpumap 3BaEHESA
I'epoa Couianicruunoi Ilpami. Bin 6yB uierom Ginsm Hix 20 sapy-
GixxEmX akajgemiit i HayKoBuUx TOBapPHCTE.

A M. Konmoroposa mo IpaBy BBA)KAlOTh OJHHM 3 HalBMAATHI-
mux yuyeanx XX cr.

ITaeao Ceprifiosua Anexcanspos
(1896-1982)

IIaBno CeprifioBua Anexcauapos — pociii-
CbKHii MaTeMaTHK, AKAi NPOKHUB ACKpaBe i
Kpacuse xuTTs. Hapogusca B cim’i nikapsa B
Bearopoacsry (auHL M. Horiacsk) Mockoz-
cekol obnacri. Yike B 14 poxkis I1. Anexcan-
APOB 3aXONJIOBABCA MaTEMATUKOK, ONHAK -
BiE no6pe 3uaB i Jo6us i JiTeparypy, oco-
6amBo moesin, i Mysuky, i Tearp.
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V 19 pokis, Ha ApyroMy pomni HaBdaHHA B MOCKOBCEKOMY yHi-
Bepcureri (1913-1917 pp.) Ha MaTeMaTHIHOMY darynsTeTi,
po3B’A3aB 3af{auy — MeopeMmy npo NOMYMNHICMb MAK 36aHUX 6ope-

aiecorux muoxcurn. (HayxoBuit kepiBEMK nocaimxenss M.M. Jly-

3iH — DpeJCTaBHUK HOBOTO B Ti 4aCH TEOPeTUKO-MHOMKHUHHOTO Ha-
npamy). Ile BenuKe JOCATHEHHA HAAAJIO HoMy MOXKJIMBICTE OJipasy
CTATH B IepIIi DALY MOCKOBCHKAX MATeMATHKIB. :
Hacrymuon sagadero JIysina, BUBHAYEHOIO [Jis MOJOJOrO Ha-
yKoBI", Oyia Tak 3BaHA KoHTHHYYM-npobiema. Ile Gyna oxHa 3
HaliBacumx 3azad Toro gacy. Came ng sajada amianna xurta [las-
na Ceprifiosuya. Crpoba ii poas’azaTu OyJia BiIHOCHO HEBJAJOW,
TOMY BYeHHMil 3aCyMHiBABCA y CBOIX MaTeMaTHYHHX 3ai6HOCTAX.
(Ilizuime cTajio BiAOMO, IO B ko imeit i meroxis mkoau Jlysina
ii posp’sasaru Gyn0 HeMOKIUBO). BiH NOKHHEYB yHiBEpCHTET i cTaB
pesKmcepoM y TeaTpi, 3aBiflyBaB TeaTPalbHOIO CeKI[i€l0 HapPOJHOIL
OCBiTH, YHTAB JIEKIIii 3 JiTepaTypu i MySHKH. OpHak me# mepiof
JATTS BYeHOro 6yB Ayxe KopoTkuM. ¥ 1921 p. Bi# nosepHyBCA 10
MocCKOBCHKOrO yHiBepcuTeTy i Hikosu GiabIine HOro He 3aJIAIIAB.

Haiinpoayxrasaimmit nepiox sxurra I1.C. Anexcanzposa — me-
piox, ko Bin cuisnpamiosas 3 I1.C. YpuconoMm. BoHn CTBOPIOIOTH
HOBuUil HampaM reomerpii — ocrosu mononozii. ¥ 1921-1924 pp.
HEMEA 3po6aeHO QYHAAMEHTANLHHN BHECOK B OCHOBH TEOPETHKO-
MHOKHHHOI TomojIorii. 3a i poboru I1.C. Anexcanaposa B 1929 p.
o6HpaTh YJIEHOM-KOPECIOHAEHTOM Axanemii mayk CPCP.
3 1929 p. Bin crae npodecopom MOCKOBCHKOr0 yHIBEPCUTETY, & 3
1932 p. — npesugeETOM MOCKOBCHKOr0 MATeMaTHIHOIO TOBapH-
crBa. Axagemix AH CPCP 3 1953 p. crae B 1954 p. wieHom pea-
koserii «MaTeMATHYIHOI EHIMKJIONEJii», DPeJAKTOPOM KYypHAILY
«Vemixy MaTeMaTWYHHX Hayk». 3panHsa epoa ComiamicTmdsol
IIpani fiomy npuceoo0Ts B 1969 p.

VuesuM po3pobJIeHO TOMOJIOTiYHY Teopilo BHMIPHOCTI, AKa
feamocepeHBO 3aKpilyieHa 34 HHM #K NEepIIOBiAKPUBAYEM.
I1.C. AnexcaHZpoB — NOYECHU NPE3NACHT MockoBCHLKOTO MaTe-
MaTmaHOr0 ToBapucTBa (1964 p.), wien GaraThox Axazemiii HayK
i HAYKOBHX TOBAPHCTB, jJaypeaT GaraTsox npemiit, Binkpusad pa-
IAHCBKOI MONnon0zitHol IKONH, AKa OTPUMANA CcBiTOBE BUZHAHHA.
ITasay CeprifioBndy AJIeKCAHAPOBY HAJIEKUTEH 3aCIyra y CTBOPeH-
Hi HaykoBol mKouu. Ile 6yna BHCOKOKYNBTYPHA JIOAWHA, AKA BO-
Jofina BMiHHAMM OPraHi30BYBaTH 1 HABYATH TAJAHOBUTHX MOJO-
AMX JTI0fei, M0 3aXOMII0BANIACH MATEMATUIHOIO HAYKOIO.

IHoropenor Oxexciit
i Bacunsoruyg
(1919-2002)
Ywkonie deazonosuin j
) pedmemu — pidna moea
::z ;ﬁo.::;mpw.aOarw 6%umb H0OUNHY zpaMomHo
nadamu dymru, dpyza —
irsigisnn Py dedyxmuenomy
O. B. lloropesnos

Hapopuscs IToropenos Onexciit
exciit Bacuiso-
BuY 3 Gepesua 1919 p. y m. Kopoua (Bexro-
et s PoAcHKa 06acTs).
MaTeMaTHKH Y HbOTO 3’ ABHBC i
3B’A3KY 3 yCHilmHEM BHC ' bbb boins wiad
: TYIIOM Ha MaTeMaTHYHUX OJIiMIIi
;r;r::cnapm Y POKM HaBYAHHA B cepeiHiit mromi Ne 80 ;ag:ixm.z:rn;
- - y - 7 ¥
e ‘Igggma Ha Byymni Jipyroi n’atupiaku m. Xapxosa. Ile i Bu-
- nozanemy aomo Onexcia Bacunsosuua. ¥V 1936 p. BiE
mae c_rjgapenwom (disuxo-maremarHurOro daxynsrery XapKiB(;hKo
O YH1BEpCHTeTYy, a y 1941 p. 3 nouaTkom Be i Bi i
BIMHH #oro Gyio nmpuasano ii i Sl i
: 0 pu I0 apmMii i HanpasneHO i -
no:;_ll'll:panol axazemii i, JKyxoBehKoro (Mockza). il
qucnaa ' aalrcmqenna BiiEM Onexciit Bacuasosuy IIPOJOBXHAB HA-
,mn,na'rca:c ;Y £ 2:: P. 3axucTHB y MocKoBCEKOMY yHiBe PCHTeTI KaH
PTamniio, a norim mepesisca xo Xapki i
KiBChbKOTrO -
Begcm;y, Ae y 1948 p. saxmcrus AOKTODCBKY ,ql:meprauim yl'l.!];la
.1?100 ;;Ta yna BlisHaveHa Cramincekomn mpemiero (1950 p.) - .nep-
s 3 IeCTH NPECTHXKHUX Npemiii, sxumu 6yio BinzHaueno Ho
%zcom HOCATHEHHH. : 2
ABASKA (QYHAAMEHTANILHUM pea
: yasratam O.B. Iloro
i;?ufiﬂg IIKOJIa 3 reoMerpii B mimomy saiimana B npyrpi;ﬂ?::;a
CT. NpoBifHe micne y caiti. 3 1960 p. O i ;
JIOBHY CTAB NMPAIIOBATH B HOBO3ACH s S o
i : T oBaHOMY y Xapkopi @i
TEXHIYHOMY IiHCTHTYTI HU3BKHUX Te i
* T Muepatyp Axazemii
iﬁm 3;{&;13);1:13 _n;uﬁ;n reomeTpii. Bxxe 6yayun Buenum aiH sgilf
: : KCi CHJIBLOBHY ITOYARB 38aMMAaTHC
Tixpy9sauKa aus mxond. Iloropenos ] @ crnopennmﬂm
: 5 nobynyBaB BHKIAZ MaTeDi
Z ;:T(?;;rmnmpdoiquuy, TOKJIaBUIH B HOT'O OCHOBY CTDOTY i npgsopy
. Yal09UCh 38 MiIPYYHAKOM reomerpii 0.B
:ggoenona, BHDPOCJIO HEe OJHE NOKOJiHHA MIKOAApiB. 3 Mlzme};m:r g::
i cﬁ:«;ﬂ:{g;ﬂ,nmeﬂna B mkosm (1982 p.) migpyuswuk 6ixsme ABOX
PeBuiaBaBca OaraToMinbHOBEMME aKJagaMu pi
HUMH MOBaMH. ¥ MIKoaax Ykpaiau pig 2 s
: : : BUKODHCTOBYETHCA i T i
i 3;3 elI’mmcc!—Texquomy IHCTHTYTI HHU3BKHX TEME&[S;:}I’JI;
Ba:an.IL(.) ]ﬁ::émma Hanionansnoi akagemii HayK Yrpaiam Ouexciii
nponpamiosas 40 pokie — xo Bix’i
202_? P., e momep 17 rpyxas 2002 p. T s
— Ez};;uomacm HMIAPYYIHUKH O.B. Iloropenosa mus By3iB i ce-
IMKOJH, AK 1 BCA HOro HayKOBO-Mexarorivua CIaAniAHA,

16-Geometrija, 10 ki (Biljanina)



BBIMIIIN B CKAPOHUIIO CBITOBOI HAYKHM i MPOJOBKYIOTE CIYKUTH
JIOASIM.

IToropenos Onexciit BacunpoBuY — 3aciayeHu# Aifgd HAYKHA i
TexHiKn YKpaiau, moyecHwWil rpoMagsanue micta XapKosa, jaype-
at Jlep:xasuoi opemii CPCP (1950 p.), MixksapoaHoi npemii ime-
Hi Jlo6auescrroro (1959 p.), Jlenincexoi npewmii (1962 p.), Iep-
sapHoi npemii YPCP (1974 p.), IIpemii AH VPCP im. Kpunosa
(1988 p.), Ilpemii HAH Yxpaiau im. Boromo6osa (1998 p.).

!A TecT ANA CAaMOKOHTPOMIO

® Yacmuna 1

3asnanna 1-16 marors BapianTu Bignosineit, 3 AKMX MIPaBHIb-
Ha Tineku OJJHA a6o xonxperHa KinpkicTs. Bubepits npasunsay
BiZmORBINE.

1°. Yepes TpH TOYKHM IPOCTOPY NpPOBEAEHO PisHi muommuau. Bu-
6epiTh TP MOXKJIHBL POSMIiLIEHHEA AX TOYOK,

A) JlexxaTh Ha ABOX HapaJebHUX MPAMUX;

B) nexars Ha opHi# npamiii;

B) nexars Ha TPHOX ONPAMUX, AKi He MePETHHAIOTHCH;

T') nesxare Ha ABOX MJIOMIMHAX, AKi TePeTHHAIOTHCH;

Il) ne:xaTh HA JBOX PiSHUX NPAMUX, AKi HePeTHHAIOTHCA.

2° Touka M He HaMEXKUTH WIOIUHI TpUKyTHIKA ABC. VKa)XiTh
B3aeMHe posmimenasa opamux MC i AB.

A) 3biraoTscsa;

B) mumob6isxkai;

B) nepnierpurynsapHi;

I') napanensHi;

[1) nepeTHHAIOTHCSA, ajie He NepHeHAnKYIapHi.

8°. [IBi npaMi m i k naomMER of IepeTHHAIOTHCA B Touni O, a ABi
npami a i b nnomuay B — B Touni Q. BusHaure B3acMEe poaMitieHES
momur a.i B, axmom || a, k | b.

A) 36iraroteca;  B) mepermmaroThca;  B) mapanesbHi.

4°. Yramite Mumobixkmi npami, mo wMicrares pebpa xKyba
ABCDA,B,C,D, (pnc. 7.6).

A)CDiAB;; B)A,D,iAB;

B) B,C,iAD; Ky AR 1O0,

Il) BB, i DD,.

Puc. 7.6 Puec. 7.7

8% ?Rami'rh AN NDABHJIBHOTO TPHKYTHHKA HOT0 MOMKIMBI
OpoeKii.

1) Ilparunsanii TPHKYTHHK; 5) ogHa Touka;

2) piBOGepeHUt TPHKYTHHAK; 6) TpE TouKH;

3) DpAMOKYTHR# TPHKYTHHUK; 7) Bimpisok;

4) pisHOCTOPOHHI# TPUKYTHUK; 8) woTUpUKYTHUK.

A)1,2,4,5i7; B)1,2,4, 7i8; 1m)2,8,5,6iT7.

B)2,3,4,5i8; 1)1,2,8,4iT;

6°. Touka @ pisHOBigKANTEHA Big cropiE Tpamemii ABCD
QllfI 1 AD, Q:P 1 CD, DC || AB (puc. 7.7). Busraure IBa Bigpiskwm,
AKi OyAyTH piBEMMY TpH Gyab-AkoMy BUAL Tpamerii.

DQA; 2)QM; 3)QD; 4)QP; 5)QC; 6)QB.

A)1i6; B)2i4; B)3i5; I"3i6; Mm1is5.

7° Ilpama PA NepoeHuKyaApHa A0 IoIMuHA pomba ABCD,
Q ~ TO4KA NePeTHHy ioro miaronaneit. Veaxirs Bifipisok, axmii ¢
BIICTAHHIO M13X MUMOGIHUMY npamumu AP i BD.

A)AC; B) PC; B) BO; I') PO; I AO.

8° Ilpama KO nepuneHfuKyaapHa fo giaronaneit AC i BD kga-
Apara ABCD, sxi nepeTHHAIOTHCA B ro4ni O. Busraure Bujg TpUKYT-
HEKa KOA.

A) locrpokyTruit; B) OpAMOKYTHHM;  B) Tymoxkyramii.

9°°. Bigomo, mo npama a HIepueHAnKyIApHA A0 npaAMoi b, a pa-
Ma b nepneHAMKYNADHA KO MIIOLAHK ¢. YKaxiTs B3acMHe poaMi-
IMEeHHA IPAMOI @ i nromuHu .

A) ITapanenssi; B) nepnenauxynspni;

B) neperunaoTscs; TI') npama mamemxuTs IO M HI.

10°°. Bixomo, mo mrommusaa IepHeHINKYAADHA K0 npaMoi b,
a npaMa b napanensHa npamiit c. Vramits Bzacmue poaMimenns
npAMOoi ¢ 1 naomuEY o.




A) ITapanensni;

B) nepnengukynsapsi;

B) npama BasexuTL DIIOMMHI;

T') napanensHi a60 npsiMa HaTeXHUTH ILIONTHUHI;

J) napanensai 460 nNepeTHHAIOTHC.

11°°. IlmomuHea o, AKa napajeabsHA OCHOBL
BC rpanenii ABCD, neperunae croporu AB i
CD B roukax M i K Bifgmosiguo. M — cepenuua
AB,AD=10cwm, BC =4 cm (puc. 7.8). BHaitxiTs
JOBXKUHY Binpisxa MK,

A)8cm; B)ldem; M)10,5cm.

B)Tcv; INl12em;

12°°. Kinni pebep xy6a, axi BUXOAATE 3 O 4
Hiel BepUINHH, CIOJyYeHO Biapiskamu. ITnoma TpUKYTHUKA, AKAH
YTBOPHUECH IIPU EOMY, JOPiBHIOE \fl_2 cm?. 3HalAIT JOBKUHY peb-
pa Kyba.

A)22cm; B)4/2em; B)2V3em; TI)2em; ) 3cm.

13°. Bixcrans Big Toukn M [0 Beix BepIIMH KBajipaTa AOPiBHIOE
5 cm, piaronans xkBanpara — 6 cMm. BHaliAiTE BigcTaHD Big Touxknm M
[0 IUTOIWHU KBAApaTa.

A) 3 cm; B) 4 cm; B) 2 em; I') 5 cm; 1) 8 cm.

14°°. Bizpisox MK — cepenus ninia rpuryrauxa ABC (M e AC,
K € AB), y axomy ZC =90°. Biapizok PK — nepneHIuKyasp A0 ILIO-
munn (ABC). BussauTe npsami KyTH.

1) PKA; 3) PMC; 5)PMB; 17)PBM;

2).PCB; 4) PBC; 6) PKM; 8)PAC.

A)1,4i7; B)3,5i8; B)2,6i8; I)1,3i6; O)2,4i7.
15°. Ilamo xy6 ABCDA,B,C,D,. Yepes pe6pa A.D,iBC poBe-
JAeHO NJIOINMHY. YKaMXiTh JiHIMH] KyTH, AKi BUSHAUAIOTE KyT Mix
nromunamu (A, D,CB)i (BCC,B,). _
1)£C,D,C; 2) £BA,D,; 3)£D,CC,; 4) £B\BA;; 5) £BA,B.

A)1i2; B)2i3; B)3i4; T)4ib; M 1ib.

16°°. 3 maHol TOYKHM 10 NIOMIMHEY IPOBEACHO ABI mMOXMJI, pisau-
0 MOBMKHH AKUX AopiBHIOE 6 cM, ixHi npoexnii Ha 10 NICIHAHEY
AopisHIOTL 27 cMm i 15 cm. 3HaligiTe Bincrasb Bif KaHOI TOYKH A0
TUIOIUHHA.

A)36cm; B)39cm; B)33cm; TI)30cm; [I)42cm.

Punc. 7.8
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Poar’axiTs 3aBnanna 17—28 3 koporkum 3amucom Xoay Mipky-
BaHs.

17*. Tinorenysa mpaMoKyTHOro TPHKYTHHUKA AOpiBHIOE 12 cm.
Ilosa nnomuuOl0 TPHKYTHHKA KaHO TOYKY, AKa BHAXOJUTHCH HAa
Bigcrani 10 em Bix Kok HOI Horo BepIIHHU. 3HANAITH BifcTans Big
i€l TOYKH A0 MIONIMHA TPHKYTHHKA.

18°. OcuoBa i BucOTa piBHOGeAPEHOTO TPUKYTHHEA JOPiBHIOIOTH
4 cm. [lana TOUKa 3HAXOAUTHCA HA BigcTani 6 cM Big naomuEN TpH-
KYTHHKA i Ha OAHAKOBi# Bizcrani Big #oro BepIINH. 3HAKAITE 110
BiiCTaHBb,

19°. 3 gesaxoi Touku mpocTopy A0 MAHOL IJIOINUHA [IPOBEIEHO
HNepneHfuKyIap, mo gopisuioe 12 cm, i moxura sasaoBxkn 13 e
O6uyucaiTs npoexmnio NepHeHAHKYJIAPa HA OXKHITY.

20°. To maomuau npaMorkyTarka ABCD 4Jepes Horo BepuEy D
nposejeHo nepnenauKyasap DK, kimens axoro K Biaganenmit Bin
croporu AB na 2,4 cm, Bix croporu BC — ma 2,8 cm, Bix Bepmu-
HE B — Ha 3,6 cM. BHalAiITE HOBKHAY nepnesauKynapa DK,

21°. YV npaMoxyTHOMY TPUKYTHHKY ABC kyT A nopisaioe 30°,
Ginbmmii Karer — 6 cm. 3 BepuIUEK rocTporo Kyra B mposesero nep-
neHauKynap BK =26 cM 10 nnomuay TpuKyTHHKA. 3ualigiTe Big-
cTaHb Bix Toukn K no katera AC.

22°. Tano TPUKYTHUK 3i croporamu 26 cM, 28 ¢m i 30 cm. Tou-
ka M Bignanena Big ycix cropin TPUKYTHHKA Ha 17 cm i npoexmiio-
€ThCA y BHYTPIIIHIO TOYKY TPUKYTHHKA. SHaliniTe BigcTamp Binm
TOYKH M N0 NJIOIUHEYA TPUKYTHHKA.

23°. CTopoHu TpUKyTHHKA AOpiBHIOIOTH 20 ceM, 65 cm i 75 cm.
3 BepmIMEY GLIBLIOr0 KyTa TPUKYTHHKA A0 MOr'o MJIOIIUHY NPOBe-
ASHO NEPIEeHAUKYNAD, AoBKUHA AKoro 60 cm. 3maiixiTs Bigcrans
BiJ KiHIiB nepoenANKyAApa 40 6irbmol CTOPOHH TPUKYTHHKA.

24°. Ilnoma pom6a gopismioe 120 cm2, a itoro cTopoHa — 12 cm.
Toura M Bipnanena Bix yeix cTopin pomb6a Ha 13 cM. 3uaitaiTe Big-
CTaHb Bil TOYKH M g0 miomuen pomMba.

25°. I1soma piBHOCTOPOHHEBOTO TPHKYTHUKA JOpPiBHIOE 27+/3 cnm?.
3HAUAITE BiicTaHb MiX IUTOIHEO TPHKYTHHKA i TOYKOI0, KA Bif-
JaJleHa Bi KO3 Hoi 3 iforo BepmuH Ha 10 cm.

26°. 3 TOYKH, 0 3HAXOAUTHCHA HA Bigcrani 4 cM Big nionimHY,
IPOBEJEHO A0 Miel IIOMMHA ABi moxmri 3aBIOBIKKH 5 cM i 4+/5 em.
Kyr mix npoexkniaMu nux moxuamx Aopisaioe 60°. BuaiigiTe Bix-
CTaHE Mi’K OCHOBAMH OX HJIAX.

27°. 3 kimmis Bigpiska, IO HAJNIe}KATH ABOM B3AEMHO IepIeH-
AUKYIADHAM IUIOI{MHAM, [0 JIiHI] NepeTHHY faHUX IJIOMIMH IIpO-
BENCHO NEePpNeHAWKYJIAPH, BiICTAHBL MiX OCHOBAMHM SKHX BOpiB-
Hio€ 3 cm. ITpoexnii Biapiska Ba oi wIomuaEN RopiBHIOIOTE 3v/2 oM i
3V3 cm. O6umcaiTe KyTH, yTEOpeHi BifpisKoM 3 JaHAMY ILTOITHHAMM.



[ 1 CHCTEMATHBAIIISI BUBYEHOIO

28°. Binpisok 3aBAOBXKKH 25 CM OnMpaeThCA KIHIAMMK Ha ABi B3a-
€MHO NepHeHANKYAAPHi mromunn. Bigcrani Big kisnis sifgpiska xo
IJIOIMH KOPiBHIOIOTE 15 em i 16 cm. BraiiaiTe npoexnii Bixpiska Ha
KOMHY 3 IIJIOIINH.

® Yacmuna 3

Poss’sxiTs 3aranaa 29—32 3 noBHEM 06T DYHTYBAHHAM.

29*. Y npamoxyTHii rpanenii ABCD 6iuni cTOpOHM JOPiBHIOIOTE
24 cmi 25 cm, a 6inema giarosans BD e 6iceKTPUCOIO IPAMOTO KyTa.
3 Bepuraan Tynoro Kyra C 0 IIOIUHYA TPaNellil IpoBeIeHo nepIieH-
aurynap CM 3aBHoBRKH 715 cm. SHa#xiTe BigcTans Big ToukE M
JI0 BepIIAHH A.

30*. Bepmuna C piBHOCTOPOHHBOTO TpuKyTHUKA ABC, cTOpoHa
AKoro 8 cmM, Bixnasena Bij NJIOIAEH o HA 2\/5 cM. ObuneniTe KyT
Mi IUIOIMHOIO TPUKYTHUKA ABC i MI0mMMHO0 o, AKIO CTOPOHA
AB nexuTh Ha IJIOIIHUHI .

31°". TlepumeTp piBHOGEAPEHOrO TPUKYTHUKA AOpiBHIOE 128 oM,
a MefliaHa, IPOBeJieHa /10 OCHOBH, 32 cM. Bixcrami Big Touku IIpo-
CTOPY A0 BEPIIUH TPUKYTHUKA JOPiBHIOIOTE 10 65 cM. 3uaiiiTs Bij-
CTaHBb Bij miel TOYKH N0 IJIOIIMEY JAHOIO TPUKYTHHUKA.

32*. Ilpama a mapaseabHa mIomuHi ©. Yepes Touxn A i B npa-
MOl @ NpOBe/IeHo napajie/bHi IPAMi, AKi HepeTHHAIOTE IIONIHHY O
B TouKax A, i B, Biamorizmo. 3madaite miomry YOTHPHKYTHUKA
AA,BB, sxmo A,;B, =13 cM, AA;=14cm, A B=15cm.

AJI®ABITHUHN MOKAKYUK

_ A
Axcioma 7
Axciomu nnanimerpii 7

— cTepeomerpii 54
Anercandpos II. C. 238

B

Bucora rpukyTanKa 21
Binpiska eryTpimsi Touxn 7
— KiHmi 7
Bigpisox 7
Binpisox, nepnesaukynapumii 5o naomuay 157
Bincrans Big Touku g0 nuommen 193
— Bij Touku xo npamoi 13
— M gBOMA Toukamu 193
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BITITOBIAI MOOVYJIb 1. Tect xNA CAMOKOHTPOIIO .

o ;
1.13.16 cm. 1.14. 18 cmi 30 cm. 1.15. 1 em a0 11 em. 1.16. 51° i 102°. afsaRE R O
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. <
3.55. 1) 20 cu; 2) 6,4 ov; 3) 30 eu; 4) c(@+2) 358, 1) 12 cm; 2) 10 em i Jacrunu 2 i 3
a 3asnannsa 17 18 19 20 21 22
12 cm. 4,19, 2 M. 4.22. 3)18\/5 cm?, 4.33. a.4.34. Tax. 4.40. 32 cm. 4.41. 6 cm. Bignosizne | 31,5 cm 4,9 cm 2cm | 22¢em | 10em | 21 em
2
4.42. 20 cu. 4.46. 17,5 e, 21 cm. 4.64. 3) 18 eu?. 5.9. 3a3/2 em; & V3 cm?. 3appanus 23 24 25 26 27 28
be

510. 1) 15V2 om; 2) (5J§+2\/ﬁ) cm;  3) (5+J:§+J4H) cM;
4) a5 +/10+V13) cm. 5.12. VaZ+b® + Jal+c® + bE+cl
G +3V5 + 2J13) cm. 5.18. (6v/5 +2V17) cm. 5.47. 13 cm i 410 cm.
5.48. 13 cm. 5.49. 5 cm i 9 cm. 5.50. 9 cm. 5.51. 24 cm i 2072 cm.
5.52. 12 cm. 5.53. 26 cm. 5.54. 26 cm. 5.55. 24 cm. 5.56. 3 cm. 5.57. 9,6 cm.
5.58. 12 cm. 5.59. 3,5 am2. 5.60. 15 cm. 5.61. 12V/3 cm. 5.62. 30 cm.
5.63. 6 cv. 5.75. 2./3 cm. 5.82. 20 cmi 24 em. 5.83. T em i 15 em. 6.21. 60°,

Bignosiges 8cm 38eMm | 21cm | 2lem | 2em 6 cm

a+c

3aBaaHnsa 29 30

7 em; 12 cm;
13 cm

Bignosins 27 cm

MOOVIIB 4. TecT gua caMOKOHTPOIEO
Yacruam 2 i 3

6.22. 60°. 6.23. 12 cu. 6.27. 5v/3 cu. 6.29. 3 cm. 6.30. 3 cm. 6.31. 9 cm. o L R R B 21 22
6.32. 5 cm. 6.33. 30°. 6.34. 60°. 6.35. 30°. 6.36. 15 cm; Bigmosiae | 8,2cm | 3cm | 4,5cm | 14cm | 20cm | 9/3em?
30°. 6.37. 24 cm. 6.38. 4 cm abo 8 cm. 6.40. a; 45°. 6.61. 6,2 cm. 6.62. ,/68,5; Sasnanus 23 24 25 26 27 28

8. 6.63. 12 cv. 6.64. 30 cv. 6.65. /18,75 cm. 6.66. 8 cm. 6.67. 6 cm. N e
B 2 2
6.68. 4 cm. 6.69. 17 cm. 6.70. 9 cu. 6.71. 29 cv. 6.72. 35 cm. 6.76. 8 cu. tnan [10ew | LOm | o oMl em. T

JaBnaHEa 29() | 30(2)
4,5 cm;

6.77. 6,4 cm. 6.78. 63 cm. 6.79. 15 cm. 6.80. 8 cm. 6.81. 8 cm. 6.82. 13 cm.
6.83. 36 cm. 6.84. 12 cm. 6.85. 8 cm. 6.101. 6 cm. 6.102. 12 cv. 6.103. 36 cm2.

5 Bignosine 13.5 o 12 cm
6.104. 60°. 6.107. 18 cm. 6.108. arceos—~. 6.110. 36 cm2 :
MOIVYJIb 5. Tecr nisa caMOKOHTPOIIO
6.111. a=amc0511—4; S=§72 em?, 6.112. u=arccos%; S=% cM2, Yacrurum 2 i 8
1 2 640 3asnasuEa 17 18 19 20 21 22

6.113. a = —: 8 = 30 cm2. 6.114. o = = 8=—""" cm2 : ;

. arccos14 5 80 =n 5 ar""'{"'—'}321 21 o Bigoosian 5cem |12cm | 3cem | 443 cm | 26cem | 15¢em
7.56.12 cm. 7.57. 7 1. 7.58. 6,4 cm. 7.59. 5,2 cm. 7.60. 6 cm. 7.61. 20 cm. 3aBraHBA 23 24 25 26 27 28

Bigoosi 8cm |45 36

7.62. 10,;/6 ex. 7.63. 20 cu. 7.64. 20 cm. 7.65. 25 om. 7.66. 15 cm i 20 cu. s 580 Mo cm[36cm| i5cm | Bom | 24ox

7.67. 341 cm i V433 cm. 7.68. 43 cm. 7.69. 36V3 cm. 7.70. 30°.
7.71. 168 cM2. 7.72. 13 cm. 7.73. 60°. 7.74. 45° i 30°. 7.75. 45° i 30°.




MOIYJIb 6. Tect nis caMOKOBTDOIIO

Yacruenm 2 i 3

3aBpauns 17 18 19 20 21 22
Bigmosins 17 em 60° 4J5¢em | 20cm | 8em 6 cm
3aspanns 23 24 25 26 27 28
; . 2J3 1| 18cmi
Bizgnosins ‘/3_‘1 om | arccos— | SO 11,75 cm | VB om? | 6 cn
3aBnanasa 29 30 31
Bigmosins 93—\/5 6 cm 30°
MOIIYJIb 7. Teer naa caMOKOHTPOIIO
Yacruuum 2 1 3
3aBrannm 17 18 19 20
1
Bignosigs 8 cm 6,5 cm IIE cM 0,8 cm
3aBnasag 21 22 23 24
Bignosigs 6 cm 15 cm 16 cmi4+/241 cm 12 cm
3aBIaHHA 25 26 27 28
4
arccos— i
Bi i 8 cm Tem 45°i cosﬁ 2
o kiR 3/41
arccos
25
3asnanuEn 29 30 31 32
Bigmosige | 24610 em arcsi.nﬁg— 60 cm 168 cm?
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